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BACKGROUND OF THE INVENTION

Wnt genes of vertebrates and invertebrates encode a large family of secreted, cystein rich
proteins that play key roles as intercellular signaling molecules in a wide variety of biological
processes (for an extensive review see Wodarz and Nusse 1998). The first Wnt gene, mouse
wnt-1, was discovered as a proto-oncogene activated by integration of mouse mammary
tumor virus in mammary tumors (Nusse and Varmus 1982). Consequently, the involvement of
the Wnt/Wg pathway in cancer has been an area of intensive study. With the identification of
the Drosophila polarity gene wingless as a wnt-1 homologue (Cabrera, Alonso et al. 1987,
Perrimon and Mahowald 1987; Rijsewijk, Schuermann et al. 1987), it became clear that Wnt
genes are important developmental regulators. Thus, although at first glance dissimilar,
biological processes, like embryogenesis and carcinogenesis, both rely on cell communication

via identical signaling pathways.

In a current model of the pathway, the secreted Wnt protein binds to Frizzled (Fz) cell surface
receptors and thereby activates the cytoplasmic protein Dishevelled (Dsh). Dsh then transmits
the signal to a complex of several proteins, including the protein kinase GSK3-B/Shaggy
(Sgg), the scaffold proteins Axin and Adenomatous Polyposis Coli (APC), as well as f-
catenin, the vertebrate homologue of Armadillo (Arm). In this complex, B-catenin is normally
targeted for degradation after being phosphorylated by GSK3-B. In response to Wnt signaling
and the resulting down-regulation of GSK3-B activity, B-catenin escapes from degradation
and accumulates in the cytoplasm. Free cytoplasmic B-catenin can translocate to the nucleus,
where it modulates gene transcription by binding the TCF/LEF family of transcription factors
(Grosschedl 1999).

This setup, in which the key transducer is continuously held in check, is highly susceptible to
mutations in its inhibitory components. The loss of any of the three elements of the B-catenin
destruction complex, or mutations in B-catenin which render it insusceptible to degradation,
lead to an increase in B-catenin levels and hence to the constitutive activation of the pathway.
This can lead to cell fate changes, uncontrolled proliferation and tumorigenic behaviour, as
occurring with loss of APC or Axin function (Barker 1999; Morin 1999; Potter 1999; Roose
and Clevers 1999; Waltzer and Bienz 1999). There are several possibilities to counter the
negative effects of uncontrolled Wnt signaling for therapeutic intervention, however, most

potent would be interference with the transcriptional activator function of B-catenin.
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Currently, there are no known therapeutic agents effectively inhibiting B-catenin
transcriptional activation. Consequently, there is a dire need to improve our understanding of
the Wnt pathway in order to better develop drugs against diseases where Wnt signaling is

implicated.

In a study of Wnt/Wg signaling, the inventors identified the novel Drosophila gene hyrax
(Ayx) as an auxilliary nuclear Wg component. Overexpression and loss of function in vitro
and in vivo influenced various Wnt/Wg signaling readouts downstream of the cytoplasmic -
catenin/Arm degradation complex. syx encodes a highly conserved nuclear protein which is
related to yeast Cdc73p, a factor of the Pafl complex that is involved in RNA Polymerase II
(RNAPID)-associated histone modifications during transcription. Additionally, the product of
the human tumor suppressor HRPT2, Parafibromin, is the direct functional ortholog of
Drosophila Hyx. The N-terminus of Parafibromin/Hyx interacts directly with the C-terminal
Armadillo (Arm) repeats and the proximal C-terminus of B-catenin/Arm in vitro and in vivo.
Together, this data suggests the involvement of Parafibromin/Hyx in Wnt/Wg signaling via a

nuclear interaction with B-catenin/Arm to transmit the Wnt/Wg signal.
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SUMMARY OF THE INVENTION

The inventors have presented evidence that human Parafibromin and Drosophila Hyx are a

novel nuclear element of the Wnt/Wg signaling cascade. In particular, they have demonstrated

that Parafibromin is a novel B-catenin interacting protein, an interaction that is conserved

between their respective orthologs Hyx and Arm in Drosophila. In addition, they have also

identified minimal regions within B-catenin and Parafibromin that are required for their

binding.

The invention relates to a method for screening for a substance that inhibits or enhances the

binding between Parafibromin and B-catenin comprising the steps of:

a)

b)

d)

bringing a candidate substance into contact with a (poly)peptide with the
amino acid sequence of SEQ ID. Nos 7, 8, 9, 10, 11, 12 or 14 under conditions
that permit binding of said substance to said (poly)peptide; or

bringing a candidate substance into contact with a (poly)peptide fragment of
the (poly)peptide with the amino acid sequence of SEQ ID. No 12 extending
from amino acid residue 637 to 781 or from 637 to 722, or with the homologue
(poly)peptide fragment of the (poly)peptide with the amino acid sequence of
SEQ ID. No 14 under conditions that permit binding of said substance to said
(poly)peptide fragment; or

bringing a candidate substance into contact with a (poly)peptide fragment of
the (poly)peptide with the amino acid sequence of SEQ ID. No 7 extending
from amino acid residue 1 to 343, from 200 to 343, from 200 to 263, from 200
to 250, from 218 to 343, from 218 to 263 or from 218 to 250, or with the
homologue (poly)peptide fragment of the (poly)peptide with the amino acid
sequence of SEQ ID. Nos 8, 9, 10 or 11 under conditions that permit binding
of said substance to said (poly)peptide fragment; or

bringing a candidate substance into contact with a derivate of the (poly)peptide
with the amino acid sequence of SEQ ID. Nos 7, 8, 9, 10, 11, 12 or 14, or of
the (poly)peptide fragment according to b) or ¢) under conditions that permit
binding of said substance to said derivate; or

bringing a candidate substance into contact with a (poly)peptide which is at

least 50 % homologous to the (poly)peptide with the amino acid sequence of
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SEQ ID. Nos 7, 8, 9, 10, 11, 12 or 14, or with a (poly)peptide fragment which
is at least 50 % homologous to the (poly)peptide fragment as stated under b) or
¢) under conditions that permit binding of said substance to said (poly)peptide
or (poly)peptide fragment; and

f) detecting if the candidate substance is having inhibitory activity or enhancing
activity on the binding between Parafibromin and B-catenin or their respective

orthologs.

This means that if the candidate substance binds to a (poly)peptide with the amino acid
sequence of SEQ ID. Nos 7, 8, 9, 10, 11, 12 or 14, or to a (poly)peptide fragment as stated
under b) or ¢), or to a derivate, (poly)peptide or (poly)peptide fragment as stated under d) or
e), respectively, it is detected if the candidate substance is having inhibitory activity or
enhancing activity on the binding between Parafibromin and B-catenin or their respective

orthologs.

A derivate as stated under d) is a (poly)peptide with the amino acid sequence of SEQ ID. Nos
7,8, 9,10, 11, 12 or 14, or a (poly)peptide fragment according to b) or ¢) with an arbitrary
molecule attached to the N- or C-terminal part or to a side chain of an amino acid, and a
candidate substance showing an affinity to said derivate which is at the most 50% increased
or decreased compared to the affinity between the candidate substance and the corresponding

unmodified (poly)peptide or (poly)peptide fragment, respectively.

"Percent (%) homologous" with respect to the mentioned (poly)peptide sequences is defined
as the percentage of amino acid residues in a candidate sequence that are identical with the
amino acid residues in the sequences with SEQ ID. Nos 7, 8, 9, 10, 11, 12 und 14, after
aligning the sequence and introducing gaps, if necessary, to achieve the maximum percentage
sequence identity, and not considering any conservative amino acid substitution as part of the
sequence identity. The % identity values used herein can be generated by WU-BLAST-2,
which was obtained from (Tatusova TA 1999). WU-BLAST-2 uses several search

parameters, most of which are set to the default values.

In a similar manner, "percent (%) homologous" with respect to nucleic acid sequences with
the SEQ ID. Nos 1, 2, 3, 4, 5, 6 and 13 is defined as the percentage of nucleotide residues in a

candidate sequence that are identical with the nucleotide residues in the nucleic acid
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sequences of Parafibromin, B-catenin or their respective orthologs. The identity values used

herein can be generated using BLAST module of WU-BLAST-2 set to the default parameters.

In a preferred embodiment of the invention the (poly)peptide or the (poly)peptide fragment
stated under e) is at least 52 % homologous to the amino acid sequence of SEQ ID. Nos 7, 8,
9,10, 11, 12 or 14, or to the (poly)peptide fragment as stated under b) or c), preferably at least
55 % homologous, more preferably at least 60 % homologous, even more preferably at least

65 % homologous, yet even more preferably at least 70 % homologous.

In another preferred embodiment of the invention the (poly)peptide or the (poly)peptide
fragment stated under ¢) is at least 75 % homologous to the amino acid sequence of SEQ ID.
Nos 7, 8, 9, 10, 11, 12 or 14, or to the (poly)peptide fragment as stated under b) or c),
preferably at least 80 % homologous, more preferably at least 85 % homologous, even more

preferably at least 86 % homologous, yet even more preferably at least 87 % homologous.

In another preferred embodiment of the invention the (poly)peptide or the (poly)peptide
fragment stated under e) is at least 88 % homologous to the amino acid sequence of SEQ ID.
Nos 7, 8, 9, 10, 11, 12 or 14, or to the (poly)peptide fragment as stated under b) or c),
preferably at least 89 % homologous, more preferably at least 90 % homologous, even more

preferably at least 91 % homologous, yet even more preferably at least 92 % homologous.

In another preferred embodiment of the invention the (poly)peptide or the (poly)peptide
fragment stated under e) is at least 93 % homologous to the amino acid sequence of SEQ ID.
Nos 7, 8, 9, 10, 11, 12 or 14, or to the (poly)peptide fragment as stated under b) or c),
preferably at least 94 % homologous, more preferably at least 95 % homologous, even more

preferably at least 96 % homologous, yet even more preferably at least 97 % homologous.

In further preferred embodiment of the invention the (poly)peptide or the (poly)peptide
fragment stated under e) is at least 98 % homologous to the amino acid sequence of SEQ ID.
Nos 7, 8, 9, 10, 11, 12 or 14, or to the (poly)peptide fragment as stated under b) or c),
preferably at least 99 % homologous.

Further, the invention relates to an antibody which specifically binds, in part at least, to a

(poly)peptide domain of the (poly)peptide with the amino acid sequence of SEQ ID. No 12
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extending from amino acid residue 637 to 781 or from 637 to 722, or to the homologue

(poly)peptide domain of the (poly)peptide with the amino acid sequence of SEQ ID. No 14.

Additionally, another aspect of the invention provides for an antibody which specifically

binds, in part at least or fully, to a (poly)peptide domain of the (poly)peptide with the amino

acid sequence of SEQ ID. No 7 extending from amino acid residue 200 to 343, from 200 to
263, from 200 to 250, from 218 to 343, from 218 to 263 or from 218 to 250, or to the

homologue (poly)peptide domain of the (poly)peptide with the amino acid sequence of SEQ
ID.Nos 8,9,10 or 11.

Further, the invention relates to a method for screening for a substance that inhibits or

enhances the binding between Parafibromin and B-catenin comprising the steps of:

a)

b)

d)

bringing a candidate substance into contact with a nucleic acid molecule with
the nucleic acid sequence of SEQ ID. Nos 1, 2, 3, 4, 5, 6 or 13 under
conditions that permit binding of said substance to said nucleic acid molecule;
or

bringing a candidate substance into contact with a third molecule containing
the nucleic acid sequence of SEQ ID. Nos 1, 2, 3, 4, 5, 6 or 13 under
conditions that permit binding of said substance to said nucleic acid molecule;
or

bringing a candidate substance into contact with a fourth molecule being a
derivate of the nucleic acid sequence of SEQ ID. Nos 1, 2, 3, 4, 5, 6 or 13
under conditions that permit binding of said substance to said nucleic acid
molecule; or

bringing a candidate substance into contact with a nucleic acid molecule which
is at least 50 % homologue to the nucleic acid sequence of SEQ ID. Nos 1, 2,
3, 4, 5, 6 or 13 under conditions that permit binding of said substance to said
nucleic acid molecule; or

bringing a candidate substance into contact with a nucleic acid molecule which
contains a fragment of the nucleic acid sequence of SEQID.No 1,2, 3,4, 5,6
or 13 under conditions that permit binding of said substance to said nucleic

acid molecule, wherein the fragment comprises at least 240 nucleotides; and
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f) detecting if the candidate substance is having inhibitory activity or enhancing
activity on the binding between Parafibromin and B-catenin or their respective

orthologs.

A derivate as stated under c) is a nucleic acid molecule with a nucleic acid sequence of SEQ
ID. Nos 1, 2, 3,4, 5, 6 or 13 with an arbitrary molecule attached to the said nucleic acid
molecule, said derivate having the characteristic that a candidate substance showing an
affinity to said derivate which is at the most 50% increased or decreased compared to the
affinity between the candidate substance and the corresponding unmodified nucleic acid

molecule.

In one embodiment of the invention, the nucleic acid molecule stated under d) is at least 52 %
homologue to the nucleic acid sequence of SEQ ID. Nos 1, 2, 3, 4, 5, 6 or 13, preferably at
least 55 % homologous, more preferably at least 60 % homologous, even more preferably at

least 65 % homologous, yet even more preferably at least 70 % homologous.

In another preferred embodiment, the nucleic acid molecule stated under d) is at least 75 %
homologue to the nucleic acid sequence of SEQ ID. Nos 1, 2, 3, 4, 5, 6 or 13, preferably at
least 80 % homologous, more preferably at least 85 % homologous, even more preferably at

least 86 % homologous, yet even more preferably at least 87 % homologous.

In a further preferred embodiment, the nucleic acid molecule stated under d) is at least 88 %
homologue to the nucleic acid sequence of SEQ ID. Nos 1, 2, 3, 4, 5 6 or 13, preferably at
least 89 % homologous, more preferably at least 90 % homologous, even more preferably at

least 91 % homologous, yet even more preferably at least 92 % homologous.

In a further preferred embodiment, the nucleic acid molecule stated under d) is at least 93 %
homologue to the nucleic acid sequence of SEQ ID. Nos 1, 2, 3, 4, 5, 6 or 13, preferably at
least 94 % homologous, more preferably at least 95 % homologous, even more preferably at

least 96 % homologous, yet even more preferably at least 97 % homologous.

In a further preferred embodiment, the nucleic acid molecule stated under d) is at least 98 %
homologue to the nucleic acid sequence of SEQ ID. Nos 1, 2, 3, 4, 5, 6 or 13, preferably at

least 99 % homologous.
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In another aspect, the invention relates to a pharmaceutical composition for the treatment of
cancer, bone or joint disorders or developmental disorders comprising a (poly)peptide
fragment of the (poly)peptide with the amino acid sequence of SEQ ID. No 12 extending from
amino acid residue 637 to 781 or from 637 to 722 or the homologue (poly)peptide fragment of
the (poly)peptide with the amino acid sequence of SEQ ID. No 14, or a functionally

equivalent derivate thereof.

In a further aspect, the invention relates to a pharmaceutical composition for the treatment of
cancer, bone or joint disorders or developmental disorders comprising a (poly)peptide
fragment of the (poly)peptide with the amino acid sequence of SEQ ID. No 7 extending from
amino acid residue 1 to 343, from 200 to 343, from 200 to 263, from 200 to 250, from 218 to
343, from 218 to 263 or from 218 to 250, or the homologue (poly)peptide fragment of the
(poly)peptide with the amino acid sequence of SEQ ID. Nos 8, 9, 10 or 11, or a functionally

equivalent derivate thereof.

A functionally equivalent derivate is a pharmaceutically acceptable salt of said (poly)peptide
fragments or a said (poly)peptide fragment with an arbitrary molecule attached to the N- or C-
terminal part or to a side chain of an amino acid, said derivate showing an affinity to
Parafibromin or B-catenin, respectively, which is at the most 50% increased or decreased
compared to the affinity between the unmodified (poly)peptide fragment and Parafibromin or

[B-catenin, respectively.

Additionally, the invention relates to a pharmaceutical composition for the treatment of
cancer, bone or joint disorders or developmental disorders comprising one of the mentioned

antibodies.

Preferred cancer types are Wnt-dependent cancer types, preferably colorectal cancer, lung
cancer, nasopharyngeal carcinoma, preferably Wnt-2 dependent nasopharyngeal carcinoma,
small intestinal adenocarcinoma, fundic gland polyps (gastric), gastric carcinoma, gastric
(intestinal-like), gastric adenoma (without associated adenocarcinoma), gastrointestinal
carcinoid tumor, esophageal adenocarcinoma, juvenile nasopharyngeal angiofibromas,
melanoma, pilamatricomas, lung adenocarcinomas, ovarian carcinoma, uterine cervix, uterine
endometrial, breast fibromatoses, prostate, thyroid carcinoma, hepatoblastoma, hepatocellular

carcinoma, hepatocellular carcinoma associated with hepatitis C, medulloblastoma, desmoid
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tumor, Wilm’s tumor (kidney), pancreatic (non-ductal acinar cell carcinomas),

pancreatoblastoma and synovial sarcoma.

Prefered types of bone or joint disorders are osteoarthritis or rheumatoid arthritis,

respectively.

The invention relates further to an assay for studying diseases induced by a enhanced or
reduced binding between Parafibromin and B-catenin or their orthologs or for drug screening
comprising the use of a cell line or organism selected from the group comprising Drosophila,
mice, rats, rabbits, chicken, frogs, pigs, fishes, worms or sheep, said organism showing
enhanced or reduced binding between Parafibromin and P-catenin or their respective
orthologs in at least one tissue or organ and said cell line showing enhanced or reduced

binding between Parafibromin and $-catenin or their respective orthologs.
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 13A:

Fig. 13B:

Fig. 14:

Fig. 15:

Fig. 16:

Fig. 17:

Hyx is an evolutionary conserved Cdc73 homology protein with homology and
functional relationship to the human tumour suppressor protein Parafibromin.
This figure depicts a dendrogram showing the evolutionary relationship of the

Parafibromin/Hyx homologs.

Hyx is an evolutionary conserved Cdc73 homology protein with homology and
functional relationship to the human tumour suppressor protein Parafibromin.
This figure depicts an alignment of Parafibromin, Hyx, and their homologues
from D. rerio (NP_956642), C. elegans (F35F11.1) and S. cerevisiae
(Cdc73p).

hyx RNAi decreases Wg signaling downstream of axin/dAPC2 in S2 cells.
This figure depicts the effects of RNAI against #yx on Wg reporter activation
in Drosophila S2 cells.

Somatic Ayx loss of function clones show cell-autonomous decrease in Distal-
less (DIl) expression and other developmental defects, but not general
transcription impairment. This figure depicts the effect of somatic loss of
function of Ayx on the expression of Wg target genes and other unrelated

genes.

Identification Of Ayx as a novel essential gene which by overexpression
counter-acts the dominant-negative effect of overexpressed lgsl ’E This figure
depicts the reversion of the overexpression phenotype of a dominant negative
inhibitor of Wg signaling, lgs'’%, by co-overexpression of hyx. This
overexpression has no general effect on transgene expression. Additionally,

hypomorphic Ayx loss of function rescue leads to leg development impairment.

Parafibromin is a nuclear protein that can substitute Hyx in vivo and influences
the TOP-Flash Wnt signaling reporter in 293T cells. This figure depicts
experiments demonstrating that Hyx and Parafibromin can functionally replace

each other in flies and in mammalian tissue culture, as well as the effect of
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Fig. 18:

Fig. 19:

-12 -

Parafibromin overexpression and reduction on Wnt signaling in mammalian

cells.

Parafibromin/Hyx directly interacts independently of its Cdc73 motif in the
region between Arm repeat 12 and the proximal C-terminus of beta-
catenin/Arm. This figure depicts the results of interaction studies
demonstrating that Parafibromin and [-catenin can interact and the

experiments beginning to delineate the minimal interaction domains.

The Parafibromin N-terminus, and the B-catenin interaction domain (CID)
region in particular, are sufficient for B-catenin binding. Numbers indicate
amino acid residues of Parafibromin used to generate GST fusion
proteins. GST alone, as well as the unrelated GST-GFP and GST-dTAB2
fusion proteins served as negative controls and GST-hTCF" as positive

control.
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DETAILED DESCRIPTION OF THE INVENTION

The Wnt signaling cascade is essential for the development of both vertebrates and
invertebrates, and has been implicated in tumorigenesis. The Drosophila Wnt genes are one
of the best characterized within the Wnt-protein family, which includes more than hundred
genes across all species. In the Drosophila embryo, Wg is required for formation of
parasegment boundaries and for maintenance of engrailed (en) expression in adjacent cells.
The epidermis of embryos defective in Wg function shows only a rudimentary segmentation,
which is reflected in an abnormal cuticle pattern. While the ventral cuticle of wild type larvae
displays denticle belts alternating with naked regions, the cuticle of Wg mutant larvae is
completely covered with denticles. During imaginal disc development, Wg controls dorso-
ventral positional information. In the leg disc, Wg patterns the future leg by the induction of
ventral fate (Struhl and Basler 1993). In animals with reduced Wg activity, the ventral half of
the leg develops into a mirror image of the dorsal side (Baker 1988). Accordingly, reduced
Wg activity leads to the transformation of wing to notal tissue, hence the name of the gene
(Sharma and Chopra 1976). In the eye disc, Wg suppresses ommatidial differentiation in
favour of head cuticle development, and is involved in establishing the dorso-ventral axis

across the eye field (Heberlein, Borod et al. 1998).

Additional genes have been implicated in the secretion, reception or interpretation of the Wg
signal. For instance, genetic studies in Drosophila revealed the involvement of frizzled (Dfz),
dishevelled (dsh), shaggy/zeste-white-3 (sgg/zw-3), armadillo (arm), adenomatous polyposis
coli (E-apc), axin, and pangolin (pan) in Wg signaling. The genetic order of these transducers
has been established in which Wg acts through Dsh to inhibit Sgg, thus relieving the
repression of Arm by Sgg, resulting in the cytoplasmic accumulation of Arm and its
translocation to the nucleus. In the nucleus Arm interacts with Pan to activate transcription of
target genes. Vertebrate homologues have been identified for all these components (for an
updated review see Peifer and Polakis 2000), suggesting that novel identified members of the

Drosophila signaling pathway most likely have vertebrate counterparts.

Mutations leading to nuclear accumulation of the mammalian homologue of Arm, B-catenin,
and consequently to constitutive activation of the Wg/Wnt pathway have been observed in
many types of cancer, including colon cancer, breast cancer, melanoma, hepatocellular

carcinoma, ovarian cancer, endometrial cancer, medulloblastomas, pilomatricomas, and
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prostate cancer (Morin 1999; Polakis, Hart et al. 1999). It is now apparent that deregulation of
B-catenin signaling is an important event in the genesis of these malignancies. However, there
are still no known therapeutic agents effectively inhibiting B-catenin transcriptional
activation. This is partly due to the fact that many of the essential components required for its

full activation and nuclear translocation are still unknown.

With different tools the inventors showed that the Drosophila gene CG11990 (hyrax) and its
human homolog HRPT2, encoding Parafibromin, are involved in Wg/Wnt signaling. More
specifically, it was shown that Hyx and Parafibromin are novel components of the Wg/Wnt
pathway and interact with a central Wg/Wnt pathway component, Armadillo/B-catenin.
Further, minimal regions were identified required for this interaction, which provide the basis

to screen for and develop novel therapeutics which modulate this interaction.

RNA interference (RNAI) in Drosophila Schneider 2 (S2) cells, combined with a Dual-
Luciferase reporter readout, is an established system to analyse the impact of gene knock-
down on signal transduction pathways (Boutros et al., 2004; Caplen et al., 2000; Clemens et
al., 2000; Kiger et al., 2003; Lum et al., 2003). The inventors developed an S2-cell based,
Wg-sensitive Luciferase reporter system based on the LEF-luc reporter system described
previously (Schweizer and Varmus, 2003) to monitor Wg pathway activation. Targeting
known positive Wg pathway components dsh, arm, lgs and pygo by RNAI strongly decreased
the LEF-luc readout (Fig. 14 A and data not shown). Reciprocally, RNAi against the negative
regulators daxin and APC2, but not the absent APC, increased the pathway readout, even
without Wg-mediated induction (Fig. 14 A). RNAI against Hyx in this system, using dsSRNA
against different regions of the Hyx mRNA, severely decreased the LEF-luc readout, without
significant impairment of the constitutive Renilla Luciferase levels (Fig. 14 A and data not
shown). Moreover, independent Dual Luciferase reporter systems for heavy metal stress
induction and brinker (brk) enhancer control (Miiller et al., 2003) were not significantly
affected by syx RNAI (Fig. 14 B). Thus, the Ayx RNAI results indicate that Wg reporter gene
activity in S2 cells is crucially dependent on sufficient Ayx transcript, providing evidence that

hyx can be a positive component in the Wg/Wnt signaling cascade.

To epistatically map /yx in the Wg/Wnt pathway, combinatorial RNAi (Kuznicki et al., 2000;
Lum et al, 2003; Schmid et al., 2002) was employed in the S2-cell reporter systems

mentioned above, by targeting two genes simultaneously . When the positive downstream
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component /gs was targeted together with APC2 or daxin in the S2-cell Wg reporter system, a
reduction of the Luciferase readout levels was observed comparable to /gs RNAI alone, but
not when using GFP dsRNA instead (Fig. 14 C). Co-administration of Ayx RNAI decreased
the elevated Luciferase levels caused by APC2 or daxin dsRNA as efficiently as Jgs RNAi
(Fig. 14 C). This suggests that Ayx is, like Igs, epistatic to the cytoplasmic Arm degradation
complex, indicating that Hyx acts as a positive, presumably nuclear Wg signaling component.
The results of in vivo loss of function and overexpression experiments (presented below) in

Drosophila are consistent with this model.

To gain more insight into Ayx function, the inventors generated mutant alleles using a
standard EMS mutagenesis screen approach, using reversion of the salE>1gs' phenotype by
EP-hyx (P9) as the basis for an EMS mutagenesis screen (Fig. 16 A-F, see below). Two
potential alleles were identified which upon sequencing of the Ayx coding region revealed
premature stop codons (R505X in Ayx!, and Q461X in hyx’, Fig. 16 G). Subsequently the
inventors identified the EP-insertion £Y6898 (Bellen et al., 2004), which maps to the Ayx 5’
UTR as a third, recessive lethal allele which was designated AyxZ! (Fig. 16 G).

One copy of act5c-Gald rescued the homozygous lethality of Ayx"" to pharate adult stage with
high efficiency (data not shown). However, these pharates are rarely eclosed from their pupal
cases. Examination of fully eclosed animals and pharate pupae revealed severe leg defects,
mostly in the second and third leg pairs. Although all segments were present, segments
showed shortening, twists and potential polarization (Fig. 16 K and L). This phenotype is
reminiscent of hypomorphic phenotypes of the established Wg components pan and pygo
(Brunner et al., 1997; Parker et al., 2002; Thompson et al., 2002). This data suggests an

important function for Ayx during development.

To further analyze the effect of homozygous Ayx loss of function on Wg signaling in vivo, the
FRT/FLP system (Xu and Rubin, 1993) was used to generate somatic clones with the Ayx
alleles in Drosophila imaginal discs to monitor target gene expression by
immunofluorescence. By monitoring clones mutant for Ayx, it was found that the expression
levels of the long-range Wg target Distal-less (DI[) (Neumann and Cohen, 1997; Zecca et al.,
1996), were severely reduced or lost in a cell-autonomous fashion (Fig. 15 A-C). This
downregulation of DI/l was caused by an apparently direct effect on Wg signaling rather than

impairing general transcription and viability, since expression of the Hedgehog (Hh) target
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genes decapentaplegic (dpp) and patched (ptc), the Dpp target optomotor-blind (omb), and
the selector gene engrailed (en) was not impaired in Ayx mutant clones, as monitored by
corresponding lacZ reporter expression (Fig. 15 D-I and data not shown). Taken together,

these results show specific involvement of Ayx in controlling the Wg target gene DII.

To further analyze Ayx loss of function effects, the inventors wanted to monitor syx mutant
clones in adult structures. However, since such clones disappear from imaginal discs before
reaching the adult stage, the inventors utilized the FRT/FLP system together with the Minute
(Min) technique to generate mutant clones observable in adult structures. In this setup, adults
were recovered showing a wide variety of phenotypes. Common abnormalities the inventors
observed phenotypes associated with impaired Wg signaling: leg defects of the same type as
found in the act5c-Gald, hyx™* rescue, as well as notches around the wing blade margin (Fig.
15 J and K). Additionally, large #yx mutant clones in the notum region showed loss or severe
impairment of thoracic dorsocentral macrochaetae with high penetrance (data not shown), a
phenotype described for Wg signaling impairment (Gerlitz and Basler, 2002; Phillips and
Whittle, 1993). However, presumably Wg-independent wing blade patterning defects in Hyx
mutant clones were also noted, namely the formation of ectopic vein material (Fig. 15 J). Also
noted were severe impairment of eye development and outgrowths when clones were induced
selectively in the head region by eyeless (ey)-flp (data not shown), yet only minor defects in
antenna development when compared to mutant clones of the Wg component pygo (data not
shown). Thus, it was concluded from the in vivo loss of function analysis that a) hyx
influences certain, but not all, Wg signaling readouts, and that b) its loss clearly also impacts
other, Wg-independent developmental processes. Therefore, Ayx does not fall into the
category of core nuclear Wg signaling components such as arm, Igs or pygo, but rather
represents an auxiliary, more pleiotropic component, similar to CBP/p300, BRG-1/brm,
TIP48/49 or tsh (Barker et al., 2001; Bauer et al., 2000; Collins and Treisman, 2000; Gallet et
al., 1999; Gallet et al., 1998; Hecht et al., 2000; Takemaru and Moon, 2000; Waltzer et al.,
2001).

17E

Igs'’” is a mutant allele of the Wg component /gs which encodes a protein product with

severely impaired Armadillo interaction capability, but normal binding potential to the

nuclear factor Pygo (Kramps et al., 2002). Using the Gal4/UAS-system(Brand and Perrimon,

17E

1993), the inventors overexpressed a UAS-Igs *” transgene using spalt major-enhancer Gal4

(salE-Gal4), a strong Gal4 driver derived from regulatory elements of salm (Barrio, 2004)
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with activity in the area between the presumptive wing veins L2 and L5 during larval
development (D. Nellen and K. B., data not shown). salE>1gs!7 lead to margin notches in the
adult wing, typical for late loss of Wg signal transduction (Fig. 16 A-F). This effect is
probably caused by a dominant-negative action of lgsI 7E when overexpressed, presumably by
competition with endogenous Igs and thus interfering with Armadillo-mediated target gene

activation.

Afterwards, various double-headed EP-element insertions recovered in a screen for genes
involved in wing patterning and growth (D. Nellen and K. B., data not shown) were tested to

!7E shenotype. EP-insertions (P9 and P10) which map to

analyze their effect on the salE>Igs
the hyx locus as well as direct UAS constructs driving expression of #yx showed a complete
phenotype reversion (Fig. 16 D and E). This reversion was specific, since overexpression of
hyx did not lead to reversions of unrelated phenotypes in other pathway-specific screening
systems and did also not impair general transgene expression (Fig. 16 H-J and data not

shown).

In summary, the evidence suggests that zyx encodes a normally non-limiting product which is
specifically able, when overexpressed, to overcome the dominant-negative effect of excess

Igs"’F on Wg signaling.

Analysis by motif and BLAST searches of the primary amino acid sequence of the Ayx protein
product revealed that it is part of a conserved group of proteins represented in every annotated
metazoan and plant genome, as well as genomes of lower eukaryotes (Fig. 13A). Usually,
only a single putative Hyx homolog is present in each species except in Drosophila, which
has a second Cdc73 homology-encoding gene, CG6220 (Fig. 13A). It is unlikely that CG6220
interferes with redundancy as it did not have a detectable effect on the systems described
below (data not shown). Moreover, its expression pattern is probably biased to the testis and

thus unlikely to be of relevance in somatic tissue (Parisi et al., 2004).

With 59% protein sequence identity, the human Hyx homolog is Parafibromin, encoded is by
the HRPT?2 (clorf28) tumor suppressor gene involved in the Hyperparathyroidism-Jaw Tumor
Syndrome (HPT-JT) (Carpten et al., 2002; Howell et al., 2003; Shattuck et al., 2003) (Fig.
13B). HPT-JT features predominantly parathyroid tumors, ossifying fibromas of the jaw, and



10

15

20

25

30

WO 2006/097335 PCT/EP2006/002533
-18 -

renal cysts, caused by loss of heterozygosity of HRPT2 in both familial and sporadic cases
(Chen et al., 2003).

Although the exact molecular nature of Parafibromin function is unknown at present, a clue as
to the potential function of Hyx/Parafibromin-related proteins was initially provided by the
Saccharomyces cerevisiae Hyx homolog, Cdc73p (Fig. 13B), which is associated with the
nuclear Polymerase-Associated Factor 1 (Pafl) complex (Chang et al., 1999; Krogan et al.,
2003; Krogan et al., 2002; Mueller and Jachning, 2002; Porter et al., 2002; Shi et al., 1997,
Squazzo et al., 2002). The Pafl complex binds to initiating and elongating RNA polymerase
II (RNAPII) directly via Cdc73p and coordinates histone modifications associated with
transcriptional initiation and elongation (Krogan et al., 2003; Mueller et al., 2004; Rondon et
al., 2004; Wood et al, 2003). There are potential homologs for most Pafl complex
components in all species, suggesting an evolutionary conservation of this complex. Recently,
a mammalian Pafl complex was isolated and shown to contain Parafibromin, further
suggesting that a role in transcriptional initiation and elongation is probably conserved
(Rozenblatt-Rosen et al., 2005). Parafibromin and Hyx contain a metazoan-specific, long N-
terminal region which is absent in Cdc73p. However, the C-terminal portion of all these

proteins is highly homologous and presumably contains an evolutionarily conserved function.

Given the strong evidence implicating Ayx as component of Wg signalling, the inventors
examined if this role was evolutionarily conserved in mammals. More specifically, it was
examined if the human homolog HRPT2, encoding Parafibromin, also positively influences
Wht signaling in human cells. Therefore, the inventors used the Wnt-responsive TOP-Flash
Luciferase assay (van de Wetering et al., 1997) in HEK 293T cells and modiﬁed HRPT2?
levels by overexpression and RNAI. In the TOP/FOP-Flash system , the TOP-Flash construct
harbouring tandem TCF consensus binding sites in front of a Firefly Luciferase was
transfected together with a constitutively transcribed Renilla Luciferase (CMV-RL) to
monitor B-catenin-mediated Wnt pathway activity. To activate the Wnt pathway, the inventors
treated the transfected cells 24h before Luciferase measurement with 25mM Lithium Chloride
(LiCl), which potently inhibits GSK-3B and thus blocks B-catenin degradation, consequently
inducing Wnt target genes (Jho et al., 2002).

When a CMV promoter-driven HA-HRPT2 or HA-hyx construct together with the TOP-Flash

reporter was transfected, a two- to threefold increase in TOP-Flash activity was observed
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when compared to transfection of an EGPF control after LiCl stimulation (Fig. 17 K).
Parafibromin levels in this system were quickly saturated, since introducing half the amount
of HA-HRPT? construct resulted in a similar degree of activation, while four times less
increased the induction by 50% (Fig. 17 K and data not shown). H4-hyx overexpression had a
similar effect on the reporter readout (Fig. 17 K). This overexpression data suggests that
Parafibromin positively synergizes with Wnt signaling components downstream of GSK-3f in

activation of the TOP-Flash Luciferase.

To decrease HRPT?2 levels, two independent small interfering RNAs (siRNAs) against
HRPT?2 were used and their RNAI effect after transfection on HRPT2 transcript levels in HEK
293T cells were monitored. Both siRNAs knocked the HRPT2 mRNA levels down to
approximately 20% within 48h after transfection, as determined by RT-PCR, without any
obvious deleterious effects on cell viability and control gene expression (P. Brugger, P.
Zipperlen, C. M. and K. B., data not shown). Next, the effect of siRNA-mediated HRPT2
knock-down on Wnt pathway activity was analysed. When monitored by the TOP-FLASH
assay, the HRPT2 siRNAs significantly reduced the TOP-Flash readout 48h after transfection
(data not shown). The decrease was more pronounced when the cells were harvested 72h after
transfection (Fig. 17 L). A similar decrease was observed when a siRNA against the known
positive Wnt component hPYGO-2 was used, but not when using a GFP control siRNA (Fig.
17 L). This suggests that Parafibromin is a rather stable protein or present at high levels, and
that its amount is crucial for Wnt signaling transmission in HEK 293T cells downstream of

GSK-3p.

It was reasoned that if the HRPT2 siRNA effect on the TOP-Flash readout was specific, it
could be restored by supplying the Drosophila ortholog Ayx into the system, analogous to the
in vivo experiments (see below). The Ayx mRNA sequence does not align to any of the
siRNAs which were used to target HRPT2 and thus should not be targeted in these assays.
When co-transfected with a HRPT2 siRNA, Hd-hyx restored the relative Luciferase levels in
the TOP-Flash assay to a level comparable to the expression HA4-hyx alone (Fig. 17 L).

The converse question of whether HRPT?2 could functionally replace syx in Drosophila, and if
yes, what is the functional sub-cellular localization of Parafibromin, was also investigated. In
order to address these questions, the inventors assumed with respect to their previous findings

that 1) overexpression of HRPT2 should reverse the dominant-negative effect of salE>lgsl 7%
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analogous to /yx overexpression; 2) more directly, ubiquitously expressed HRPT2 should be
able to rescue Ayx loss of function; finally, 3) functional Parafibromin should localize to the

nucleus, at least in Wg signal-receiving cells.

To address the first point, transgenic lines were generated carrying a UAS-HRPT2 construct
containing the full Parafibromin-encoding open reading frame. Several independent insertion
lines reversed the effects of salE-Gal4-mediated overexpression of UAS-Igs'”® (Fig 17 A-C
and data not shown). Similar to overexpression of /yx, overexpression of HRPT2 with various
Gal4 drivers did not generate any obvious phenotypes, besides a slightly distorted ommatidial
pattern with GMR-Gal4 (data not shown). Therefore, these results fully recapitulated the Ayx

overexpression findings.

In order to address points 2 and 3, transgenic lines were established harbouring a construct
encoding N-terminally HA-tagged Parafibromin controlled by the weak and ubiquitous
tubulin-la. promoter (tubla-HA-HRPT2). Using three different, independent transgenic
insertions, the inventors were able to fully rescue all mutant 4yx allele combinations as well as
hyx"" homozygosity to adulthood without obvious phenotypic defects (Fig. 17 D). Since this
showed that Parafibromin can indeed functionally substitute Hyx, larval tissues for the HA
epitope of the transgene was monitored by immunofluorescence to analyze its sub-cellular
localization. As expected, HA-Parafibromin was found to be exclusively nuclear in all cells of
all tissues examined, independent of cellular Wg pathway activity (Fig. 17 E-J). These results
strongly suggest that nuclear Parafibromin can fully replace Hyx in Drosophila, and that Hyx
is presumably also a nuclear protein. Supporting this, the inventors observed HA- and EGPF-
tagged Hyx, like Parafibromin fusion proteins, to localize to the nuclei of HEK 293T
embryonic kidney cells (data not show), in agreement with the localization prediction based
on Cdc73p homology, protein sequence analysis, RNAI epistasis and data from other reports
(Cronshaw et al., 2002; Rozenblatt-Rosen et al., 2005; Tan et al., 2004; Woodard et al., 2005).
These findings further support the idea that Parafibromin/Hyx is a nuclear component

involved in Wnt/Wg target gene activation.

In summary, these results indicate that Hyx can substitute for Parafibromin, and further
suggests that these proteins are true orthologs. Moreover, the results indicate a conserved role

of metazoan Cdc73 homology proteins in nuclear Wnt/Wg signaling.
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The Cdc73p similarity and the results so far confirm that Parafibromin/Hyx is a pleiotropic
factor which assists in Wnt/Wg target gene activation, potentially by acting in a nuclear, yeast
Pafl complex-like entity. It was therefore reasoned that Parafibromin/Hyx could represent a
linker between a Pafl complex and known nuclear Wnt/Wg signaling components. To test
this assumption, the inventors used the yeast-2-hybrid technique to look for interactions
between a HRPT?2 bait and prey constructs containing different known nuclear Wnt signalling
effectors and the unrelated Spl/egr-like zinc finger transcription factor Huckebein (Hkb).
Intriguingly, a specific interaction between both Parafibromin and Hyx to B-catenin was
found (Fig. 18 A). The inventors confirmed the interaction using GST-Parafibromin and GST-
Hyx coupled sepharose beads, which were able to efficiently pull-down in vitro translated
full-length B-catenin and N-terminally truncated Arm (AN-Arm), respectively, as well as f-
catenin from lysates of LiCl-treated HEK 293T cells (Fig. 18 D and data not shown). In an
analogous set of pull-downs, GST-AN-B-catenin and GST-AN-Arm showed interactions with
in vitro translated Parafibromin and Hyx as well as HA-Parafibromin from transiently

transfected HEK 293T cells (Fig. 18 E and data not shown).

To verify the interaction in vivo, co-immunoprecipitation experiments were performed. For
this task, the inventors transiently expressed HA-Parafibromin and FLAG-tagged B-catenin
which contained the stabilizing S33Y mutation (B-catenin®**Y-FLAG) in HEK 293T cells, and
immunoprecipitated lysates with o-FLAG or a control antibody. o-FLAG specifically
precipitated HA-Parafibromin when B-catenin®® Y_FLAG was present in the lysates (Fig. 18 B
and data not shown). More directly, the inventors succeeded in co-precipitating endogenous
B-catenin together with Parafibromin from lysates of LiCl-treated 293T cells by using the a-
Parafibromin antibody BL-649 (Fig. 18 C). Additionally, a-HA pulldowns from LiCl-treated,
with HA-Hyx transiently transfected S2 cells specifically co-precipitated endogenous Arm
(data not shown). This data strongly suggests that Parafibromin/Hyx and B-catenin/Arm co-

exist in a complex in vivo.

B-catenin, and by homology Armadillo, is a modular protein featuring an N-terminal domain
(NTD), followed by 12 Armadillo repeats and a C-terminal domain (CTD) (Fig. 18 D) (Cox
et al., 1999; Daniels and Weis, 2002; Hecht et al., 1999; Huber et al., 1997; Orsulic and
Peifer, 1996). While the central repeats 4-8 are necessary for coupling B-catenin to TCF/LEF
factors in the nucleus, the surrounding structure has been shown to interact with various

transcriptional modulators. To determine the B-catenin region necessary for Parafibromin
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recruitment, the inventors performed a series of GST pull-downs using in vitro translated -
catenin fragments and analyzed their binding to GST-Parafibromin. From these assays, and
taking into account the possible instability of terminal Arm repeats in peptides, the inventors
conclude that the B-catenin region of repeat 12 to the proximal C-terminus (amino acids 637-
781) harbours a minimal Parafibromin binding motif with full binding capacity (Fig. 18 D).
This conclusion is further supported by the observation that separating the CTD from the Arm
repeats of B-catenin abolishes binding of either fragment to Parafibromin (Fig. 18 D). The
inventors also found that Hyx interacts with the corresponding part of Armadillo in a similar
set of experiments (data not shown), indicating that the interaction region is conserved.
Intriguingly, the Parafibromin/Hyx binding area at the repeat 12 to CTD joint is embedded in
the B-catenin interaction regions for the chromatin remodelling factors CBP/p300 (repeat 10-
C) (Hecht et al., 2000; Takemaru and Moon, 2000) and Brg-1 (repeats 7-12) (Barker et al.,
2001).

The inventors next determined the B-catenin/Arm binding domain of Parafibromin/Hyx.
Results to date indicate that the region of Parafibromin spanning amino acids 1-343 is
required for the interaction (Fig 18 E and data not shown). Importantly this region lies outside
the Cdc73 domain and within the extended N-terminal portion of Hyx/Parafibromin that is
conserved in metazoans (Fig. 13A). The inventors postulate that the N-terminal region of
Hyx/Parafibromin may contain motifs responsible for the binding to B-catenin and potentially

other pathway-specific transcription units.

Subsequently, the inventors analyzed if hTCF-4 and Parafibromin can simultaneously interact
with B-catenin. For these experiments, a GST-coupled hTCF-4 fragment was used comprising
amino acids 1-130 (GST-hTCF-41'l30), which includes the N-terminal B-catenin binding
motif. Although GST-hTCF 41130 gtrongly interacts with B-catenin, it does not bind in vitro
translated Parafibromin, even if provided in great excess (data not shown). In preliminary
experiments, the inventors attempted to precipitate Parafibromin indirectly via B-catenin from
lysates of HEK 293T cells transfected with HA-Parafibromin and B-cateninS33Y-FLAG, using
GST-hTCF-4!13% or GST alone. They found that HA-Parafibromin is significantly enriched
by GST-hTCF-4'"1*% in the presence of B-catenin®**¥-FLAG compared to the control (data not
shown). This suggests that TCF/LEF factors and Parafibromin can interact with B-catenin

simultaneously.
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In summary, the inventors have presented several complementary lines of evidence that
Parafibromin/Hyx is a novel nuclear component of the Wnt/Wg signaling cascade both in
mammals and in Drosophila. In particular, they have demonstrated that Parafibromin is a
novel B-catenin interacting protein, an interaction that is conserved in Drosophila. In addition,
they have also identified minimal regions within B-catenin and Hyx/Parafibromin that are
required for their interaction. The delineation of this minimal interaction region provides an

avenue to modulate Wnt/Wg signaling for therapeutic purposes.

In addition, the observation of a minimal interaction domain within the extended N-terminal
region of metazoan Hyx/Parafibromin homologs lends support to the hypothesis that
additional transcriptional units may bind to the other conserved motifs within the N-terminal
region. It is important to note that the evidence presented here and the data available to date
do not imply that Wnt/Wg signaling is involved directly in the etiology of
Hyperparathyroidism, where Parafibromin has a tumor suppressor role. The novel implication
from the results is that Hyx/Parafibromin can act as a direct link to pathway-specific

transcriptional units and thereby serves as a therapeutic target to control those pathways.
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EXPERIMENTAL PART

Example 1

EP-lines, Ayx mutants and flystocks:

The UAS-Igs'’® construct was generated using the site-directed mutagenesis kit (Stratagene).
The EP-insertions EP-hyx (P9) and P10 have been mapped by plasmid rescue and PCR and
balanced with TM6b. UAS-hyx was created by cloning the full-length EST LD47989 into
pUAS-T. The recessive lethal alleles hyx!, hyx’ and hyx®' (EY6898, Drosophila Gene
Disruption Project) were analyzed by PCR and balanced over TM6b. EP-hyx, P10 and all iyx

#%2 and newr! (Bloomington

alleles reported in this study fully complement newr™ ™ neu
Stock Center). Transgenics carrying UAS-HRPT2 and tubla-HA-HRPT2 were created by
standard transformation. UAS-CG6220 was created using the full-length EST 4709112
EY3881 was obtained from the Drosophila Gene Disruption Project. The following additional
flystocks were used: salE-Gal4/TM6b (also combined with UAS-Igs'’E to generate yw, UAS-
Igs'”: salE-Gal4) and salE-lacZ (D. Nellen and K. B.); actSc-FRT-CD2-FRT-Gal4, with and
without recombined UAS-GFP™; C765-Gal4 (also combined with UAS-Igs'’F to generate yw;
UAS—lgs1 E. C765-Gal4); GMR-Gal4; act5c-Gald, dpp-lacZ; ptc-lacZ; salm-lacZ; yw, hs-flp;
FRT82, ubi-GFP/TM6b; yw, hs-flp, f; FRT82, Min, f'/TM2; TM6b, ubi-GFP; UAS-GFP"™

(Bloomington Stock Center) and UAS-lacZ. All flystocks and crosses were kept at 25°C if not

otherwise indicated.

Example 2

EMS mutagenesis screen:

EP-element P9 reverses the wing phenotype of salE>Igs'’® by hyx overexpression (see text).
To generate /zyx mutant alleles, adult P9 males of an age between 1-2 days were collected and

starved for 8h in empty bottles. They were subsequently transferred into bottles containing
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filter papers moistened with a 1% saccharose-water solution containing 0.4ml/100ml Ethyl
methanesulfonate (EMS purum, Fluka). After 24h, the males were put into bottles containing
regular food to recover for 24h, before they were mated in bulk to salE> Igs'”E virginal
females. F1 males carrying the mutagenized P9* chromosome marked with y" were then
selected for re-occurence of the salE>Igs'’® wing phenotype. Positive individuals were
crossed to a salE-Gal4 stock to re-screen, and positive lines out of this selection were selected

for the y* marker and balanced.

After genetic selection for candidates, 25-50 males with the 3rd chromosome genotype
P9*/salE-Gal4 were collected and frozen for 20min. DNA preparations were then performed
following standard protocols. A 2119bp fragment, containing the start and stop codon of the
CG11990 ORF was amplified by PCR (Expand High Fidelity PCR System, Roche) using
primers with SEQ ID. Nos 15 and 20 out of the genomic DNA preparation, purified using the
QIAquick® PCR purification kit (Qiagen) after quality control on a 1-1.5% agarose gel and

sequenced using primers with SEQ ID. Nos 15 to 20.

Example 3

Clonal analysis and immunohistochemistry:

yw, hs-flp; FRT82, hyx® Y/TM6b males were crossed to yw, hs-flp; FRT82, ubi-GFP virgins
that carried lac-Z insertions of interest on the second chromosome. Larvae of these crosses
were heat-shocked 48-72h after egg laying at 37.5°C for 45 min. 3rd instar larval tissue was
stained with mouse monoclonal anti-B-Gal (1:2000, Promega), mouse monoclonal anti-DIl
(1:2000), mouse polyclonal anti-CD2 (1:2000), rabbit monoclonal anti-Haemagglutinin (HA)
(1:500, Promega) or mouse monoclonal anti-HA (HA11, 1:1000) (BAbCO). Goat secondary

antibodies used were Alexa488 and Alexa594 (1:400) (Molecular Probes). Minute
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background clones were created as above but by crossing the males to yw, hs-flp; FRTS2,

Min, ubi-GFP/TMG6b virgins.

Vectors and Constructs:

hyx constructs were PCR generated using the EST LD47989. HRPT2 constructs used the full-
length EST V-1314 (Genecopoeia) as basis for PCR. CTNNBI and armadillo fragments for
IVT production were PCR amplified and cloned into pcDNA3. B-catenin protein regions were
taken as defined by GeneBank entry PR0O2286). GST fusion constructs were cloned using
pGEX-KG as backbone (Guan and Dixon, 1991). pTOPFLASH has been described previously
(van de Wetering et al., 1997). The B-cateninS33Y-FLAG expression construct is as described
previously (Kolligs et al., 1999). CMV-RL was obtained from Promega, and CMV-EGFP-CI

was obtained from Clontech.

Example 4

Mammalian cell culture experiments:

HEK 293T cells were seeded at a density of 2-2.5 x 10° cells/ml in DMEM with 10% FCS
and transfected 24h later with a total of 1.25 pg plasmid DNA per ml of medium (0.5 pg
TOP/FOP-Flash, 0.25 ng CMV-RL and 0.5 pg cargo or empty vector, plus 1% of CMV-
EGFP-C1 (Clontech) as transfection control) using CaCl2. In siRNA experiments, 3 ug si
RNA per ml of medium was additionally co-transfected. After 16h, the medium was changed
and transfection efficiency verified by fluorescence microscopy for EGFP. If necessary, cells
were treated by addition of 25mM LiCl (Sigma) 24h before harvesting. Cells where harvested
48h or 72h after transfection. Dual-Luciferase assays were performed as described below.
siRNAs with SEQ ID. Nos 21 and 22 were used for HRPT2, siRNA with SEQ ID. No 23

were used for APYGO2 and standard GFP-22 control (Quiagen).
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Example 5

Protein interaction studies:

The yeast-2-hybrid system was used as described in Bartel and Fields, 1997. Radioactively
labelled proteins for GST pulldowns were generated with the T7 TNT kit (Promega), GST
pulldowns were done according to standard methods (Sambrook and Russell, 2001). For
immunoprecipitation (IP) experiments, petri dishes seeded with HEK 293T cells (2x10°) were
transfected as described above. Cells were lysed in NP-40 lysis buffer (Rozenblatt-Rosen et
al., 2005), the lysates cleared by centrifugation and subsequently used for precipitation
experiments (275 pl lysate, 30 pl Protein-A Sepharose (Amersham Biosciences), 2 ul
antibody or the equivalent of 2 pg GST-fusion protein-coupled Sepharose plus Glutathione
Sepharose (Amersham Biosciences) instead of Protein-A Sepharose). After 2h incubation at
4°C, pulldowns were analyzed on NuPAGE gels (Invitrogen). Antibodies used for IP were
mouse a-FLAG (M2, Sigma), mouse a-Myc (9E10, Drosophila Hybridoma Bank), mouse
HA-11 (BAbCO), rabbit a-HA (ICL) and rabbit a-Parafibromin (BL649, Bethyl Labs).
Antibodies for western blotting also included rabbit o-Parafibromin (BL648, Bethyl Labs,

1:10.000) and mouse a-B-catenin (BD Biosciences, 1:2.000).

Example 6

Insect cell culture:

S2 cells were propagated in 1x Schneider's Drosophila media (Invitrogen) supplemented with
10% FBS, 50 units/m] penicillin, and 50 pg/ml streptomycin in 75-cm2 T-flasks (Sarstedt) at
room temperature. S2 cells stable lines were propagated in the same media supplemented with
200 pg/ml hygromycin (Roche Molecular Biochemicals) and/or 100 pg/ml blasticidin

(Invitrogen).
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Example 7

Transient transfection and generation of stable lines:

Standard protocols for transfection and the generation of stable cell lines were utilised, as
detailed in the Drosophila Expression System manual (Invitrogen). Briefly, S2 cells were
routinely transfected with Cellfectin (Invitrogen Life Technologies) using the following
amounts for one well of a 6 well plate: 4 pg DNA, 16 ul Cellfectin per 3x106 cells in 1 ml of
Drosophila expression system (DES) serum-free medium (Invitrogen). Three hours after
addition of the DNA/Cellfectin mix 1 ml of 1% Schneider's media containing 20% FBS. For
transient transfections the cells were harvested 48 hr post transfection. For the generation of
the stable line the cells were allowed to grow for 24 hr post transfection before the selection
medium was added. 0.2 pg of resistance plasmid were used (pCoHygro and or pCoBlast) per
4.0 pg total DNA. Polyclonal lines stably expressing the transfected constructs were allowed

to grow out subsequently expanded.

For the generation of the Wg stable line (referred to as 197.10 2/3) the following plasmids
were used: 0.1 pg LEF-luciferase reporter, 0.1 pg mouse LEF-1, 0.05 pg Renilla luciferase

and 0.1 pg pTub_Dfz2.

For the Wg reporter system (transient) the following plasmids were used: 1.0 pg LEF-

luciferase reporter, 1.0 pg mouse LEF-1, 0.2 pg Renilla luciferase and 0.5 pg pTub_Dfz2.

For the brinker reporter system the following plasmids were transfected (no stable lines used

for this reporter): 1.0 pg brinker-luciferase reporter and 0.2 pg Renilla luciferase.
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For the metallothionien reporter system the following plasmids were transfected (no stable

lines used for this reporter): 1.0 ng pMT-luciferase reporter and 0.2 ug Renilla luciferase.

Renilla luciferase was included in each transfection as a control for the efficiency of
transfection. The final amount of DNA was adjusted to 4.0 pg using pBluescript vector DNA.
The published Drosophila expression constructs were cloned in the vectors as described for
the LEF-luc reporter (Schweizer et al., 2003), the brinker reporter (Mueller et al., 2003). The
tubulin driven constructs were generated by inserting the relevant coding sequences, with
Kozak sequence, downstream of the tubulin promoter (pTub_DFz2). The metallothionein
inducible constructs were generated by inserting the relevant coding sequences with Kozak
consensus downstream of the metallothionein promoter (pM7T-Luc) in the pMI/V5-His B

vector (Invitrogen).

Example 8

dsRNA production:

The method was adapted from the procedure published by the Dixon laboratory Worby et al.,
2001). Individual DNA fragments approximately 700 bp in length, containing coding
sequences for the proteins to be "knocked out" were amplified by using PCR. Each primer
used in the PCR contained a 5' T7 RNA polymerase binding site (SEQ ID. No 24) followed
by sequences specific for the targeted genes. The PCR products were purified by using the
High Pure PCR Purification Kit (Roche Molecular Biochemicals). The purified PCR products
were used as templates by using a MEGASCRIPT T7 transcription kit (Ambion, Austin, TX)
to produce dsRNA. The dsRNA products were ethanol-precipitated and resuspended in water.

The dsRNAs were annealed by incubation at 65°C for 30 min followed by slow cooling to
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room temperature. The dsRNA were analyzed by 1% agarose gel electrophoresis to ensure
that the majority of the dsSRNA existed as a single band of approximately 700 bp. The dsRNA

were stored at -20°C.

Primer sequences used to generate specific dsSRNAs were obtained as follows:

Hyx SEQ ID. Nos 25 and 26
hyx b SEQ ID. Nos 27 and 28
APC SEQ ID. Nos 29 and 30
dAPC-2 SEQ ID. Nos 31 and 32
Arm SEQ ID. Nos 33 and 34
dAxin SEQ ID. Nos 35 and 36
lgs SEQ ID. Nos 37 and 38
CG6220 SEQ ID. Nos 39 and 40
GFP SEQ ID. Nos 41 and 42
Example 9

Conditions for RNAI in Drosophila cell culture:

Drosophila cell culture cells were diluted to a final concentration of 1 x 106 cells/ml in
Drosophila expression system (DES) serum-free medium (Invitrogen). One milliliter of cells
was plated per well of a six-well cell culture dish (Corning). dsRNA was added directly to the
media to a final concentration of approximately 15 pg of dsRNA per ml. This was followed
immediately by vigorous agitation. The cells were incubated for 30 min at room temperature
followed by addition of 1 ml of 1x Schneider's media containing 20% FBS. The cells were
incubated for 24 hr to allow for turnover of the target protein and then the pathway was
induced. The Wg pathway was activated by co-culture with Wg-producing cells generated by
the Nusse laboratory (van Leeuwen et al., 1994). The Hh pathway was activated by inducing
the expression of HhN by the addition of CuSOy to a final concentration of 200 uM to the

culture media.
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Example 10

Luciferase assays:

Approximately 48 hours after induction of the pathway, the cells were lysed in a passive lysis
buffer (Promega) by shaking at room temperature for 30 minutes. The luciferase activities of
the lysates were then analyzed by a luminometer (Wallac 1420 Victor 2 multilabel, multitask
plate reader, Perkin Elmer) to measure the dual luciferase activities of LEF-luciferase reporter
and Renilla luciferase using the Promega Dual-Luciferase reporter assay system. All the

experiments were performed at least three times, and each time in triplicates.

Example 11

Mapping of the B-cate;nin binding domain in Parafibromin:

A GST-fusion comprising the N-terminus (amino acids 1-343) of Parafibromin interacted
with B-catenin in vitro, while the C-terminal half of Parafibromin (amino acids 344-53 D
failed to do so (Figure 19). Further truncations allowed the inventors to define a stretch of
amino acids (200-250) essential for B-catenin binding (Figure 19). This stretch corresponds to
an evdlutionarily conserved block in Parafibromin and its homologs centered on amino acids
218-263, which itself turned out to be sufficient for potent B-catenin binding (Figure 19).
Therefore evidence exists that amino acids 218-263 of Parafibromin constitute a discrete B-

catenin interaction domain (CID).

However, this minimal binding site is presumably only the core of the real interaction
interface. Thus, referring to the experimental data, the Parafibromin fragment spanning amino
acids 200-343 seems the smallest protein fragment with full binding capacity. Interestingly,

amino acids 200-343 of Parafibromin are 60% identical with the corresponding fragment in
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Drosophila Hyrax, which is functionally equivalent to Parafibromin and hence also bind B-

catenin.
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Claims

1. A method for screening for a substance that inhibits or enhances the binding between

Parafibromin and B-catenin comprising the steps of:

a)

b)

d)

bringing a candidate substance into contact with a (poly)peptide with the
amino acid sequence of SEQ ID. Nos 7, 8, 9, 10, 11, 12 or 14 under conditions
that permit binding of said substance to said (poly)peptide; or

bringing a candidate substance into contact with a (poly)peptide fragment of
the (poly)peptide with the amino acid sequence of SEQ ID. No 12 extending
from amino acid residue 637 to 781 or from 637 to 722, or with the homologue
(poly)peptide fragment of the (poly)peptide with the amino acid sequence of
SEQ ID. No 14 under conditions that permit binding of said substance to said
(poly)peptide fragment; or

bringing a candidate substance into contact with a (poly)peptide fragment of
the (poly)peptide with the amino acid sequence of SEQ ID. No 7 extending
from amino acid residue 1 to 343, from 200 to 343, from 200 to 263, from 200
to 250, from 218 to 343, from 218 to 263 or from 218 to 250, or with the
homologue (poly)peptide fragment of the (poly)peptide with the amino acid
sequence of SEQ ID. Nos 8, 9, 10 or 11 under conditions that permit binding
of said substance to said (poly)peptide fragment; or

bringing a candidate substance into contact with a derivate of the (poly)peptide
with the amino acid sequence of SEQ ID. Nos 7, 8, 9, 10, 11, 12 or 14, or of
the (poly)peptide fragment according to b) or ¢) under conditions that permit
binding of said substance to said derivate; or

bringing a candidate substance into contact with a (poly)peptide which is at
least 50 % homologous to the (poly)peptide with the amino acid sequence of
SEQ ID. Nos 7, 8, 9, 10, 11, 12 or 14, or with a (poly)peptide fragment which
is at least 50 % homologous to the (poly)peptide fragment as stated under b) or
¢) under conditions that permit binding of said substance to said (poly)peptide

or (poly)peptide fragment; and
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f) detecting if the candidate substance is having inhibitory activity or enhancing
activity on the binding between Parafibromin and B-catenin or their respective

orthologs.

2. A method according to claim 1, characterized in that the (poly)peptide or the

(poly)peptide fragment stated under €) is at least 88 % homologous to the amino acid
sequence of SEQ ID. Nos 7, 8, 9, 10, 11, 12 or 14, or to the (poly)peptide fragment as
stated under b) or c), preferably at least 89 % homologous, more preferably at least 90
% homologous, even more preferably at least 91 % homologous, yet even more

preferably at least 92 % homologous.

. An antibody which binds to a (poly)peptide domain of the (poly)peptide with the

amino acid sequence of SEQ ID. No 12 extending from amino acid residue 637 to 781
or from 637 to 722 or to the homologue (poly)peptide domain of the (poly)peptide
with the amino acid sequence of SEQ ID. No 14.

. An antibody which binds to a (poly)peptide domain of the (poly)peptide with the

amino acid sequence of SEQ ID. No 7 extending from amino acid residue 200 to 343,
from 200 to 263, from 200 to 250, from 218 to 343, from 218 to 263 or from 218 to
250, or to the homologue (poly)peptide domain of the (poly)peptide with the amino
acid sequence of SEQ ID. Nos 8, 9, 10 or 11.

A pharmaceutical composition for the treatment of cancer, bone or joint disorders or
developmental disorders comprising a (poly)peptide fragment of the (poly)peptide
with the amino acid sequence of SEQ ID. No 12 extending from amino acid residue
637 to 781 or from 637 to 722, or the homologue (poly)peptide fragment of the
(poly)peptide with the amino acid sequence of SEQ ID. No 14, or a functionally

equivalent derivate thereof.

A pharmaceutical composition for the treatment of cancer, bone or joint disorders or
developmental disorders comprising a (poly)peptide fragment of the (poly)peptide
with the amino acid sequence of SEQ ID. No 7 extending from amino acid residue 1
to 343, from 200 to 343, from 200 to 263, from 200 to 250, from 218 to 343, from 218
to 263 or from 218 to 250, or the homologue (poly)peptide fragment of the
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(poly)peptide with the amino acid sequence of SEQ ID. Nos 8, 9, 10 or 11, or a

functionally equivalent derivate thereof.

. A pharmaceutical composition for the treatment of cancer, bone or joint disorders or

developmental disorders comprising an antibody according to claim 3 or 4.

. An assay for studying diseases induced by a enhanced or reduced binding between
Parafibromin and B-catenin or their orthologs or for drug screening comprising the use
of a cell line or organism selected from the group comprising Drosophila, mice, rats,
rabbits, chicken, frogs, pigs, fishes, worms or sheep, said organism showing enhanced
or reduced binding between Parafibromin and B-catenin or their respective orthologs
in at least one tissue or organ and said cell line showing enhanced or reduced binding

between Parafibromin and B-catenin or their respective orthologs.



WO 2006/097335 PCT/EP2006/002533

1/11

Parafibromin

ARH27756
AAH43965

Vertebrates

NP 956642
XP_ 395835
EAA14889

Hyrax

GA11316-PA
CG6220
F35F11.1
AR052545.1
. ARS07322
NP 188898

Invertebrates

Slime
Molds
Plants

Cdc73p

EAL02683
—FEAA33299
—NP_595891

Fungi

Figure 1

SUBSTITUTE SHEET (RULE 26)



PCT/EP2006/002533

WO 2006/097335

2/11

vZ 24nbiy

NLTOM-—-—————-—- NODAYTAQWYSS———— === ——mm oo mm e o a
YSAOdEAS IS AN ADYYADA TIINT Y~ ——————— dASSHTTOYTSTANADNWIVAIALEA
ONAQMIYYTOTIANO-ADLIATATYMNYYATAS SATDAVTIMAOLA I TdVSMAISYOLd L -1
HOETUYY T ENATIA-YIIAIAIAMNVAS SATAYTINADLIIOTO I AIdVSHAISLISSSS -3
HOUTYYY TIINATIA-DAAAA TIAMIVAVTATAYTIMAD LS IO TO I ATdYSUAISYS LSV -3

ANWMOHATI TS T-——=-—==—————— OATSOHATIFIILAINTIASAOL————— SHA-—SSTLE
OO0TAILANYEA THLAVIADYYYYAMAXADHNAHS AMTIAATSHTSXAH--ASM-~-DXI0
ONTAVTTEMIAdINAYI TATVYDOTAAASHOTRANA TTATTIOETLAATIAYONIDSDANT
ONTASTIATIAdIIANAD INHLYVVIIAASIHdTHANNTTATI SATLAXAMAODEAMOIOMIA
ONTADTTANIAdTIAAI INH LY VIIAXAIHS THANNTTATISATLAAEIdODENDIOMAN

ARNIVALIAALSO-9E--~-NNMTATI-~———- AONMTHHITIATSNYIN dg LopD
TSLHLAMMAVACODAVARSIDOSAIATITAATIAIONAHMOTIYHTAARN- T TTdGEd
ANLYMASHAMSAEDAIIO~-SAIIATIH~-———~ MMNINAOITTISTAAYR XY dAH
ANIAANMAMSAHADATAT-AONVYATIH—~——~ MMOINAOITASTAAYN Z¥99S6 dN

ANLAANAIMSAIDA IAT-ADAAATH————~ MMOINAOITASTAAYN NINOYAIAVIVYA

SUBSTITUTE SHEET (RULE 26)



PCT/EP2006/002533

WO 2006/097335

3/11

g¢ 24nbyy

||||| ddODSSONIMSTYDHYDMHOAdTASD~~—~-JTSOATSO—————ATATAVAA T TADANT A
T-—-——-dd¥9ddYAdVIOAYHHOOMISSANSOTASOALO I AN IMA-——~HYAVIOYAESADSI000
OYIADAVYOdTNNVOVIIOVISOALASHTSNOHALDTLAIMADALAANMOINATIOAXINAOSTOAD
||||| ddAdONTd LOVIIYSYOALASTTINOHALONIAINADALAAN -OMAIAOAXINAVYAAJD
||||| JAANIOVYYA LOIMIVSYOHILASTTINOHALONIAINADILEIAN -OMATHIOAXINAYYA Id0

YOdTYSNHAATITIHIHAN- - === === ———————— —— — — — — LIANAAAASAT-—SANTTSVYS L
DOVYVYOSOAMSINIVHAVYAMANTANTAMOYOVYS LI IATANSTAIVOTNANTI LMHIIIMdTSYSL
dMVITYVdIANATANAOIINEDTTIYA I OO THYA INAVAIND - —LSOTISIYLIMOTIYS I IANL
NI IVAAAOLONOLOF0EdVIOAFTITIASOTIVAINMSANTD - ~SSOTI LI LIMATIISATAEL
MINTLAAAIVYYNAYVJdEOEdVIOITIVMASOTIVAINASANMD - -1 SOTI LI LIMATAISATIQAL

LSAALSTHOY TLANEIIAAN --dSLH—————~ OMO0D~~=-—d¥MTAOSSHLNOSTMNITALIOTASA
TISTSHSAAOAMATITAAAMOdALLAT LATONHIHSOIMTINAY TIANLINANTYE I HAAMNIYYSA
SAAQACTIVATALONYHAN--ALIA T LL———dXMNVTINVA IV IAAASNLESTSH I NARNNAY LHM
AJAIYAAISYHO-M0LIAAA-—TAIA I LS ———IMIVNINYI IVY IMHIASKNYASTSIIOALOAI SHMN
AJAEYAAISYONTYLIAAd~-TAIAI LS === dMMVYNINYA IVY IMAASHNYHASTSIIOALOAI DA

SUBSTITUTE SHEET (RULE 26)



PCT/EP2006/002533

WO 2006/097335

4/11

TOTIV.LTHANY
DZ 34nbi4 ————XY1ddM
————JYTHSM

S TTEMHTSHMA ZIAATAQAAIANIATIATAANMOOAHOIASADVAHA X AOM DDA TADI - ——-SN

NMIAINAT LAMADO SHAVAAWHIN LYSAd IMHANMONAOYAINAOAAHAHAYAIHIAIALAN- - —9N
AAVIZIAATLEAMANS TAVIANHENINOS TdTTLASMIAFAANSATINASADTHAYI IMSATIAAIN-~--9H
———OGddTLAMAYTINTIATHINAHHS THTALAAMAOANdAWNIVHA AN THAVI IMVATAAISOAATT
HAANAGATLAMAI TIAdIATHIAHAS THTALAAMIOANAATIAHA AN THAYI IMYAIAAISOAATT

MOANNAOMIHOLLAIYAAIAMAIAMLANI INQAI T A~ ————==———— dIdESTIHANMHINATONG
MAMOMAOMYADNAIAY I AIAMAAN -V IMIYNAIAYINA——~—————— LADNMOYOIVTAAdMMNLA
MAMDAIOMOd ONAIAYANIOMADO-STALANAIAYASAL-————~——~ ON-NIMIOTTAIDTIODD0

MAMOMAOMYADOAIAVAANIAMADA -V IITADAIAYAJALAS TIVOOdDADANMIIOTIAANAIOTOD
MAMOMAOMYADONIAYAAIAMADT - WIMTADAANTAIALAS IVIODOADNOAMEID ITLANTIODDD

ASAdTNIANAANSHTTAOMINVALTISSYYSAdITIIdd——————==———— e
MIIOANAI ~AXSANOTIAIANAINININNYSAATI I Td SIS IMMSONOYYSSOSSIVIS SITTIOTANY
TANASLS-WAYTHOTIAMYNTIRILTTSINYSAITII I IUS LU SAONYA TONYOVYYd T TANdYDOVYY
MIMEAS L-AIMTAOTTIANYNTINLITS LIVYd I I T Id LESOMM -~ -ONdddUVOSAd~ =~ ——— = —— =
MMEASd-AINTAOTIANYNTINLI TS LIVYd I I T Id LISOMM - —-ONdddYYOSAd -~ == ——————

SUBSTITUTE SHEET (RULE 26)



PCT/EP2006/002533

WO 2006/097335

5/11

€ ainbig

VN¥SP

+ 1+ |

- - dd9

» $
& P &F s

Anagoe on *jas

wdp
120usyIs suq i

IS+
bmsyzs+m

© TN - ®©Q TN a
- v ™ QO O O
Aagoe "on &

<
o
Aianoe on 'jos

- 004

v

SUBSTITUTE SHEET (RULE 26)



WO 2006/097335 PCT/EP2006/002533

6/11

en-lacZ

Figure 4

SUBSTITUTE SHEET (RULE 26)



PCT/EP2006/002533

WO 2006/097335

G 921nb14

7/11
c?
o
@)

(1) xAy-a3
*(ILT) shrcaTes

pabasu

) SbT<HT®ES

zoeT

aTes

XAy<ogaoe

O

SUBSTITUTE SHEET (RULE 26)



WO 2006/097335 PCT/EP2006/002533

8/11

salE>lgs (17E) ;
UAS-HRPT?2

wing disc eye disc

SUBSTITUTE SHEET (RULE 26)



WO 2006/097335

9/11

»i CODXATS

-
‘T CTLAYHTS

Pz 1auHTs
—JT z1aunTs

O
N
- iluoxqonpul Aemyledsg

5G¢

T :cun-vn
e
-

Pczaun-vu
—! Jdi93

(- ') )

O Q]

(48]

¢ uoT3Oonpur Aemyieds

LiC1l

NaCl

SUBSTITUTE SHEET (RULE 26)

PCT/EP2006/002533

Figure 6K-L



WO 2006/097335 PCT/EP2006/002533

> 10/11
m
n
)
S ¥
—
((DU —~
P G > o
S 5 2 R2 N
® @ A v v sHo ¥
o
. S o <
A o B £ 5 §z5¢8 =
B 4 A RN <
ol T ®©® ® OO I @M =
i i & . .
I
<
Cs1649 1P+ - & S
A-HA IP-  + (&
ew - §@iBcta-catenin Y e
g transfected

w=Parafibromin

665 781
5 R O Y O PO N P
ol Lol bl Lo L e +

O NP O A S
——

+

Binding.

Figure 7

SUBSTITUTE SHEET (RULE 26)



WO 2006/097335 PCT/EP2006/002533

11/11

GST fusions

-
& & o o o f é" &
o\o ‘b P‘ ’ ’ ¢ / Q Q

\Q\ NN o ‘3 Q’Q @ '\%c‘? Cg( L

Feans
o

Vas (359): B-catenin

Figure 8

SUBSTITUTE SHEET (RULE 26)



WO 2006/097335

<110>
<120>
<130>
<160>
<170>
<210> 1
<211>

<212>
<213>

42

DNA

<220>
<221>
<223>

<400> 1
gctactgecc

gtcgcggcgg
cgcggeggea
tgcttagegt
aagtgatctt
ggactggaaa
ttaataacgt
ctgtggttag
catcggcaag
tcaaacgagc
agtgtgtgcg
ttgtacagac
caatcaaagc
acataactgc
ttgtcagcag
atttttccaa
cacctgaaca
agcctatccc
cggaaggctt
cggagggtgc
tttctcaagce
ttcctgeagce

tgaaatttgt

2980

20503~TGC-P-WO

Homo sapiens

misc_feature
Description of

ctgctgctgt
cgaaggagga
gcggcggcege
cctgcgacag
cggggagttc
ggaaggccaa
gcacctttct
aagacctgat
tatagacaga
tgcagatgaa
ccttgataaa
tgaacagatt
caaaattatg
ccttaaacag
agagagagta
gaacattttt
gcgacctgcec
agctgcctat
caaaattgac
atctgcccgg
aagacctccc
taccacctct

cccatcagat

Sequence listing 20503-TGC-P-WO
SEQUENCE LISTING

Universitaet Zuerich

patentIn version 3.2

sequence:

cgtaggcgag
ggaggaagag
cccgagcecgg
tacaacatcc
tcctggecca
cccagagagt
catcctgttt
cgaaaagatc
agcgctecect
gttttagcag
gagagattgg
aggtctttgt
gctaagaaaa
aggagttttg
tggaggacac
gcaattcttc
ccaaatgcag
aacagatacg
actatgggaa
aagactcaga
ccaaatcaga
ttaataacca

gaaaagaaga

gacggctgtt
ggcgaggcga
cggaggcgag
agaagaagga
agaatgtgaa
actacacatt
atgtccgacg
tacttggata
tagaaatagg
aagcaaagaa
ctgccegttt
ctgaagctat
gatctactat
tggatgctga
gaacaactat
aatctgtaaa
cacctgtgga
atcaggaaag
cctaccatgg
ctcctgceagce
agaaaggatc
tgcttaatgce

aacaaggttg
1

A new element of the WG/WNT signalling pathway

CDNA HRPT2 - NM_024529

agtgctgctg
caagagaaga
gggggggaag
gattgtggtg
gaccaactat
ggattccatt
tgcagctact
tctcaatggt
tcttcagega
accacgaatt
ggagggtcac
gtcagtggaa
caagactgat
ggtagatgtg
cttacaaagc
agccagagaa
tcccactttg
attcaaagga
tatgacactg
ccagccagta
tcgaacaccc
aaaagacctt

tcaacgagaa

PCT/EP2006/002533
ctgttggttc 60
aggaggcagg 120
atggcggacyg 180
aagggagacyg 240
gttgtttggg 300
ttatttctac 360
gaaaatattc 420
gaagcgtcaa 480
tctactcaag 540
gaggatgaag 600
aaagaaggga 660
aaaattgctyg 720
ctagatgatg 780
acccgagata 840
acaggaaaga 900
gaagggcgtg 960
cgcaccaaac 1020
aaagaagaaa 1080
aaatctgtaa 1140
ccaagaccag 1200
attatcataa 1260
ctacaggacc 1320
aatgaaactc 1380
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taatacaaag
cttatagagt
ccgtttttgt
gatcaccagt
gtctggatcc
gtcatttgga
agcataaatc
tcaagcttta
taagacctta
actttttgge
tattttgata
tagaaaataa
catcttctga
gtattaaatt
tgaatcagaa
ataatgaaaa
tctttattta
ttttgaaacc
aaaacacaga
atttggggga
tagtccactt
gtcagtcttg
aagaaaacat
tctgtattca
tatttctcta
aaccttgatt
Ctaaagtgtt
<210> 2

<211>

<212>
<213>

DNA

<220>
<221>
<223>

<400> 2
gcgcgatcat

1828

aagaaaagac
agtagaccag
gcagggtcct
tgatatattt
aaatgttcag
tagaccagtg
gcacttgaga
tgaatttatc
tttgatgctt
ttacaactat
gaagtttttt
atgcaggtta
tttttcatty
ttagtctctg
tgtcaacttg
atctagatca
caaatgatta
tagaatgatg
ttaaaaccac
agaatatgta
ttgattgtaa
gagttcttat
ttgcttaatt
atatggtata
cttcagacaa
tcactttgtt

tttgccattg

Danio rerio

misc_feature
Description of

ggcggacgtg

PCT/EP2006/002533

Sequence Tisting 20503-TGC-P-WO

cagatgcaac cagggggcac tgcaattagt

ccccttaaac
gcatggcagt
gctaaaatta
aaatgggatg
ttcttacggt
ttctgaatta
aagaacttaa
tgtgcttcaa
ttttttaata
ctccattggt
taaatgtgtg
ctctataatt
gaacatccaa
tatgtacact
attcttcaat
catttaaatg
tgtttctatce
aataggctgt
tcagccctat
tttttatggt
cttccattat
gtctgaaaag
aaatataaaa
aatgttgcat
tttttttttt

gaatttttgc

sequence:

CDNA D.

ttatgcectca
tcaaaggttg
aagccttcca
taacagtatt
tttgggaaac
tttggctcct
aaatgaagaa
ggagatgata
ttagccttct
taaattagca
tatatttaga
ctttttactg
aaccaagcaa
atatctacac
ttgattgaac
aatgtacatt
tgtaatatct
agtatttttt
tgcagtataa
ataggatttt
ccctaaatat
aaacaagaga
actatatttt
ccaaggtaca
ccttaaaggc

tgatcacagt

agactgggac
gccatggcett
tctgaagtat
agaactcagc
attggacagg
ccatttctgg
ggtcacagat
cctgtcatcc
agtctgtaat
ttacttaaaa
gattataagg
aaaatactat
agggatgtga
ttactcatta
tgttcagcct
cttctcactg
ttccatttga
attttgggag
ctttaagctc
gaatcttcta
tgataaactc
aaaacactgg
aacttagtga
tcaagtgacc

aactaggaag

gttacagtac
cgcgttgtag
ttgcctgatg
gatgaagttc
tatcacaaac
tacatggtaa
aaattgagac
tgatctttta
atataagcaa
ggaaattgta
tttgtttctt
ctctectgagce
gttatgaatg
ctattttgaa
tttaaaaaga
tttcaagatt
actttggtga
aaaaaatctc
ccagagtatg
cttttctctt
ttttaggctt
ccaggcacca
tatttttatg
aatattttac
atttgccttg
ctttactttc

rerio HRPT2 - NM_200348

ttgagtgttc ttcgccagta caacatccag aaaaaggaga

2

1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
2980

60
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ttgtcgcaaa
ccaactatgt
attccattct
ctgcaacaga
taaatggaga
tacaaaggcc
ctcgggttga
agggtcataa
ctgtggagaa
agactgacct
atgtgaccag
agagcagegg
gagaggaagg
caataagaaa
aagggaaagda
cgctgaagtc
étgttcccag
ctcctattat
atctcttaca
gggacaacga
tcagtgtcac
gggatcgtgt
ggctactgcc
agtacgatga
tgagccacca
acaggtcagg
ataaacaaat
tacaaatcat
cacacccatt
aaaaaaaaaa
<210>
<211>

<212>
<213>

3
2204
DNA

aggcgatgaa
catctgggga
cttcctgcta
aaacatccct
aagctcatca
aacacaagtt
agatgaggag
ggaaagcatt
gatcgctgct
ggacgatgac
agacattgtg
caagaacttt
tcgagccect
taaacagcca
ggaaacggag
ggtgacggaa
accagtctct
catcatccct
ggacctcaag
agttcttctg
tgtaccctac
tgtggcggtc
cgatggatcc
ggcacggatg
caaacgacac
atgaaatgtg
ttttgtgtat
taatactaat
cttagaaaag

daaaaaaaaa

Sequence Tisting 20503-TGC-P-WO

gttattttcg
actggaaaag
aacaatgtcc
gttgtcaggc
tcaacgagta
aaaagggcag
cgtgtgcgtc
gtgcagacag
atcaaggcta
atcacccaga
agtcgagaga
tccaaaaata
gagcagagac
gtcccagcetg
ggttttaaaa
ggagcatctg
caagcaagac
gcagctacaa
tttgtcacat
cagagacgta
agagtgatcg
ttcgttcagg
ccagtggaca
gacccaaacg
ttggaccggc
aaatgttttt
ttttctggct
aaatgatttt
gaatggcatt

ddddaaaa

Drosophila melanogaster

gggaattctc
agggacaacc
atcttcctca
gacccgacag
tcgacagaag
cagatgaagt
tggataagga
atcagatcag
aaatcatggc
aacagagaag
gagtctggcg
tatttgccat
agactcagaa
cctacaacag
ttgacactat
ctagaaaagc
ccccaccaaa
catctttaat
cagaggaaaa
aagatcaggt
accagccact
gtcctgectg
tatttgccaa
tgcagaagtg
ccgtcttect
ttgttatgaa
gccaacagat
ttcgtagatg

catttcaaat

ctggcctaaa
taaagagtac
ccecctectat
aaaagacttg
tgcacctata
ttcgtcagaa
gcgtctggcet
gtctctttct
caaaaagcgc
ctttgtggat
gacgaggaca
cttacaatca
tcaaactcag
atatgaccag
gggaacctat
cCaaacacca
ccaaaagaaa
cacaatgctc
gaagaagcag
ccaacctggt
caaattggcc
gcagttcaag
aattcgagcc
ggacgtgact
gcgettetgg
attttagcgc
atctcaatgt
atagatatca

aaaagcagat

PCT/EP2006/002533
aatgtcaaga 120
tacactcttg 180
gtgcggagag 240
ctgtcttatc 300
gagataggtc 360
gcaaaaaagc 420
gctcgtcteg 480
gaagctatgt 540
tccactatca 600
gcagaagtgg 660
accattttac 720
gtgaaggcac 780
gtggatccag 840
gagcgattca 900
cacggtatga 960
gctatgcagc 1020
ggttcaagaa 1080
aatgccaagg 1140
ggcattcaga 1200
ggtgccacgc 1260
ccgcaggact 1320
ggctggeccgt 1380
tttcacctga 1440
gtgctggagc 1500
gaaacacttg 1560
ttccétaaca 1620
aatgatatct 1680
cacgcacaca 1740
gcactccaaa 1800

1828
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<220>
<221>
<223>

<400> 3
tcacactcca

agttgtttat
gacaccgacc
gatccgctca
agccagatta
tatggatccg
ctgctcaaga
atacccgctg
ccaacgtgtg
gcecgecgagyg
actcaagtgc
accgctgtca
gccgecatca
gacgaggcca
gacattatca
aagatctttg
cgcaatcgtc
ccacaaccgc
gaggagaccg
tccgtgacyg
ccgggtgtaa
gctcggcaac
ataccgtctg
ctgcgcttca
ctgttacagc
aagctctcge
cagttcaagg
tttcatttgt
ctactccgac
gaaactttgg
cattcttaaa

ttaccattat

misc_feature
Description of

cgcaacctct
atatctttcg
acacacgccc
gcectgcetteg
tcttcggcga
gtaagaaggg
atgtgatgct
tgaatcggcc
ccagcatcga
gtgaaccttc
agaaggtgcg
acatggacaa
aggcaaagcg
tgggaactga
gcagagaacg
ccaagaacat
cacaggtgcc
agctctcgcea
agggctttaa
agggctcact
tagcgggagc
tgcccgecaa
ccaacacaag
tgtccacctc
gaaaacgcaa
aacaggagtg
gctggecttg
gctttagcga
tatcgcaaaa
acaaatatat
cgttctgctg

tatagacagg

PCT/EP2006/002533

Sequence 1isting 20503-TGC-P-WO

sequence: cDNA hyrax (CG11990) - NM_141606

ggcaaaaaac
cggattacaa
gccgeccgaa
gcagtacaac
gttctecctgg
cgctccacgt
gcaacactcg
ggatcgtaaa
caagagtgcc
cagcgttgag
cgagcaattg
catcaagtcg
tctggccaac
tttgcgtgcec
gcagtggcge
ctttgctatg
caatcccatt
atacaaccgt
gatcgacacg
ggctcagcgt
agccgacgag
tggtccatcg
cctcattacc
ggataaaaag
caatcagact
gcaacgggty
ggaaggcaat
aatgaaattg
caagcgtcat
agccaagtac
aaacacgaca

ctgtactaca

taaaaatatg
agtgcgtagc
aacacacaga
ataaacaaaa
ccgaagagceg
gagtactaca
gtctacgtgc
gagctcctgg
ccgctggaaa
gtggctgcca
gccgcccgat
ctgtccgaga
aagcgaacga
atcctggact
acgcgaactt
cttcagggca
aagatgccgg
tacgaccagg
ctcggcacat
aaggcgcagg
cggcccaadg
aagcgaacat
atgctcaacg
ctgcagggct
gtgtcttacc
gtggcecgtct
cccgtcgata
gactcaaacg
atggatcggg
aagcccgatt
cctgetgttt

ttatgcaaca
4

ccataaaaag
cgcecgegegce
aaaccggcag
aggagattgt
tgaagaccaa
cgctggagtg
gacagtgcgc
cctatctgaa
tccccactcea
agaaggcccg
gggatgtcaa
cgatgtccgt
ccattaaaag
atgatgtgga
cgattctgca
tcaaggcgcg
agccggcetcg
agcgcttcaa
accacggtat
ctaacaacct
aattgctacc
ctcgcacccc
cgaaggatat
gccagcgcga
gggtgataga
tcgttatggg
tattctcaaa
tggagcgctg
cagtgctcag
tacgatatta
tcaatcccac

aacgacgcaa

cgagaatcga
cttccagagce
aaaaatggca
cgagcgagac
ctatctcaaa
cctgctgtac
cgccgaggat
tggcgagacy
ggtgaagcgt
cttcgaggag
ccagaaggag
tgagaagatc
gacggacaat
ctccacaaag
aagcacgggc
cgaggaggga
aatagccaaa
tcggcaaaag
gtcgctgaaa
accgggagca
tgcggceccaa
cattattatc
cctgcaggaa
atgcgaagtg
taatcccacc
accccagtgg
aatttgcgcet
gtcagtgacg
caaattttgg
accctcaccg
tcccaagtag

atagtatgtt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
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acagtgtgcg
ttccagtgeg
tataagtcgc
aaagtttttc
atcctttgta
<210> 4

<211>

<212>
<213>

DNA

<220>
<221>
<223>

<400> 4
atggacccat

gaagtcaccg
acggagacta
gtcgtatttc
gccggtgttce
gaccgcacag
ctccattcct
ccaatggaca
aactccattt
gtcgaaattc
aaacgacaaa
cctgattttc
gcctcacttc
gatttgtcaa
aaaaaggaaa
gctggtggac
gaaaaaacca
aagcagggac
gccaagccca
caaaatggct
acgatgataa
gatcagcgac

aatggtgtta

1665

cccaacttcc
agtttccgat
aggcctgcega
gttcaaattg

tttttagtga

C. elegans

misc_feature
Description of

tggaagctct
tgagcggaat
gcctccaaat
tcaagtactc
gagccgttac
actttccggce
cggagccaga
cgagcacttc
ttttcccaga
gtgcactaaa
gtcatcgaga
tgatcaagaa
cgaagactcg
atgtgctcga
aagtggcggc
aacagcaacg
aggaaattca
atcatgcggt
tccagcttct
caaaacggac
atttgtacaa
gaaaagagac

cttacaatat

PCT/EP2006/002533

Sequence listing 20503-TGC~P-WO

gtaggaaaga
tagagcccga
tcgtgcaaat
tacaatgtaa

taataaacag

caccaagccg
ccaggattat
aggcccaaat
actacaaaac

ttaaaagcca

aatctggggc
ctcgettttg
acgcagttag
acaaacatct

ttct

atttggccag
gcaacagcat
tagttaagat
gagagcaagt

sequence:cDNA C. elegans - NM_068064

ccaaaagcat
ctcgtatgtg
ctacggaaaa
acacgaaaat
acgtattgat
gctgatgaac
agcaaaaaag
ggcagaaatt
tgagccccag
tgacaatctg
aaaaggaata
atttcaattt
aatccacaaa
tattatcéct
tgttcatgct
ttccggttat
aacggaaggc
acaaaaagca
gacgtcatca
gtctcgctcc
tgttcgagat
gaataagaag

ccgcgtaatc

gtgcagaggc
gcgttcggeg
agcgatgaat
cacggagttt
agaaaaaatg
caagtaaatc
ccacgtttag
tgctcaaaaa
gaatccgcgg
acaaaggata
gtcaccattg
ttcagtgaat
acccgtgaaa
tcagcccaac
acgaatctct
tctagatatg
tcttttattg
cccgacgcetce
actgccacgt
ccgatcatca
attctgcaga
cctgtcgatt

gacaatgccg
-5

cagaagagtt
actacgctta
tctactcttt
atgtgaaaga
tgacagagta
cgctttcget
acggtgaagc
tcccgatttt
tatccgctge
gaattgctga
agacaacatt
ccctatccac
atgtcatgtt
ggcaatggga
cgaaagatca
ctcaggaagc
gaagtaattt
ccccaggcecg
catcaggctc
tcgttecgtc
atttcagcta
tggctattca

agaagcttgc

tccgetgega
taagaaagac
ggagtcactg
agcggccgcec
cctccagggt
tcgccaattg
cgccggegag
tctcaaaatt
aaagaaagaa
aatgagaaga
tcctcaaaaa
actgacgtca
gggagctcga
tttaaacgag
gtctggagec
ttttgctcat
cagcagtatc
tcctccactce
atcagcagcet
ggcaatgaat
tgttcctgtt
acggcagaaa

caatgatgat

1980
2040
2100
2160
2204

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
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tgggatcgtg
tggaatggaa
caggataagc
acgaaacggc
gtacgcaaga
<210>
<211>

<212>
<213>

5
1182
DNA

<220>
<221>
<223>

<400> 5
atggcgaact

aaaaataatg
tccagtgatg
gatggttcat
gccgcagact
agaactgatt
cccggtcaga
gaattgtcga
gatccagttg
ttgcgtggtg
gtacagtcga
cacggtcgta
ttgattcctt
gagtcaaaat
gagaaaaact
atgtttacta
tggcagttta
tactatttcc
aaggtcgaac
catagtttag
<210> 6
<211> 3697

<212> DNA
<213> Homo

tgatcgcegt
atccgacgga
cggtggctca
acatggataa

acaagccaca

misc_feature
Description of sequence: DNA cdc - YLR418C

cattagacagd
agggacagtc
gtagtaccca
tggtacagtt
atctagcaga
taataaattg
aaggcgagac
ctgtaaaatc
tggtggaaac
ctaagccgat
tcaaaggatc
tttccaaaac
cggctagcgtc
acgtgaatcc
tcgaacgtat
agccagaata
ataactatca
actttgccgg
ttgacaaaaa

aaaaggaact

sapiens

Sequence listing 20503-TGC-P-WO

cttcgtaatg
catcttcacc
agtgatgcag
ggctcgattc

tctcaccgcece

Saccharomyces cerevisiae

actgagagaa
tactgatgat
agatagtttt
acgaataatt
ctgtcagaat
gttgtctggc
atccgataaa
aaccacttca
aatgaaacat
caactttggt
tttacgagga
aaatggttca
atcaatttta
tcgtaactta
atcaagacca
ttgggacaga
gtggaattcg
tgattctgta
taaaagattt

tatttcaaga

ggtgtcgcgt
cacattcctg
tggaatgtac
agtcaagttt
cgtcttggac

cacttaaaga
attacgaaag
ccattgaatg
gttcattgtt
aaacaattga
aatacggaat
gtagatatag
gcatctcttg
gaacgtatat
tatctaataa
tctaaattgc
tcaggtggcc
actgttgcaa
ccgtcagtgce
attagattta
gttgtcgcta
ccacaggaat
ccacaacacg
aaggatgtgg
ggataccgtt

ggcaattcaa
cattccattt
acaagattcc
gggagacaat

tctga

acggcgataa
caaccatggt
aagaaacgga
ggatgaataa
ctaatgtttc
catcccaata
aaaataaaac
aaaatgatag
tggtggacca
aagatgcaga
ctccecggtcea
ctcgcaaaga
atataaaaca
caaacggatt
ttatagtcga
tcttcactac
tatttcaacg
tgcagcaatg
aagtcgtgcg

ga

PCT/EP2006/002533
aggctggaaa 1440
ccacgtcgac 1500
agtctcggeg 1560
cgagaatttt 1620

1665
actggttcta 60
agaaactcta 120
aattgagatt 180
ggactcaagt 240
atttttacaa 300
tctgaaagca 360
tttggctggt 420
tgaagtttcc 480
caactctgca 540
actaaaatta 600
taagggcgceg 660
tccaattatt 720
gttcctgctg 780
agttaacata 840
taacactagg 900
tggtcatacg 960
ctgcaaaggc 1020
gaatgtagaa 1080
ttatttctgg 1140

1182
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<220>
<221>
<223>

<400> 6
cccacgegtc

agacggagga
gacggtcgga
tacaactgtt
gacatggcca
ctggactctg
aatcctgagg
tctcagtect
gctcagaggg
tctacacagt
atgctgaaac
cgtgcaatcc
gctgcagtta
tctectcaga
gctcgttgta
atctttaagt
gtgttgtttt
atggcagtgc
gttaaattct
agcaagctca
tatacttacg
tctagtaata
acagatccaa
gctgcaacta
tcagatgata
aattataaga
gtccttcggg
ctgaccagcc
ctaccagttg
gttggattga

ggtgccattc

misc_feature
Description of

cgggcagcag
aggtctgagg
ctcccgeggc
ttgaaaatcc
tggaaccaga
gaatccattc
aagaggatgt
tcactcaaga
tacgagctgc
ttgatgctgce
atgcagttgt
ctgaactgac
tggtccatca
tggtgtctgce
ccgctgggac
ctggaggcat
atgccattac
gtttagctgg
tggctattac
tcatactggc
aaaaactact
agccggctat
gtcaacgtct
aacaggaagg
taaatgtggt
acaagatgat
ctggtgacag
gacaccaaga
tggttaagct
ttcgaaatct

cacgactagt

PCT/EP2006/002533

Sequence listing 20503-TGC-P-WO

sequence:

cgttggcccg
agcagcttca
gggaggagcc
agcgtggaca
cagaaaagcg
tggtgccact
ggatacctcc
acaagtagct
tatgttccct
tcatcccact
aaacttgatt
aaaactgcta
gctttctaaa
tattgtacgt
cttgcataac
tcctgeecty
aactctccac
tgggctgcag
gacagactgc
tagtggtgga
gtggaccaca
tgtagaagct
tgttcagaac
gatggaaggt
cacctgtgca
ggtctgccaa
ggaagacatc
agcagagatg
cttacaccca
tgccctttgt

tcagttgctt

DNA CTNNB1 - NM_001904

gcccecgggag

gtccccgecg
tgttcccctg
atggctactc
gctgttagtc
accacagctc
caagtcctgt
gatattgatg
gagacattag
aatgtccagc
aactatcaag
aatgacgagg
aaggaagctt
accatgcaga
ctttcccatc
gtgaaaatgc
aaccttttat
aaaatggttg
cttcaaattt
ccccaagcett
agcagagtgc
ggtggaatgc
tgtctttgoa
ctccttggga
gctggaattc
gtgggtggta
actgagcctg
gcccagaatg
ccatcccact
cccgcaaatc

gttcgtgcac
7

cggagagcga
agccgecacc
agggtatttg
aagctgattt
actggcagca
cttctctgag
atgagtggga
gacagtatgc
atgagggcat
gtttggctga
atgatgcaga
accaggtggt
ccagacacgc
atacaaatga
atcgtgaggg
ttggttcacc
tacatcaaga
ccttgctcaa
tagcttatgg
tagtaaatat
tgaaggtgct
aagctttagg
ctctcaggaa
ctcttgttca
tttctaacct
tagaggctct
ccatctgtgc
cagttcgect
ggcctctgat
atgcaccttt

atcaggatac

ggggaggcgg
gcaggtcgag
aagtatacca
gatggagttg
acagtcttac
tggtaaaggc
acagggattt
aatgactcga
gcagatccca
accatcacag
acttgccaca
ggttaataag
tatcatgcegt
tgtagaaaca
cttactggcc
agtggattct
aggagctaaa
caaaacaaat
caaccaagaa
aatgaggacc
atctgtctgce
acttcacctg
tctttcagat
gcttctgggt
cacttgcaat
tgtgcgtact
tcttcgtcat
tcactatgga
aaaggctact
gcgtgagcag

ccagcgecgt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
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acgtccatgg
gaaggttgta
agaggactaa
caaagagtag
attgaagctg
gtggcgacat
aagaaacggc
aatgagactg
caggatgatc
atggacccca
gatgggctgc
agcaatcagc
aaaaagccag
tggtagggtg
tgaaaggaga
gtgtggaagt
gagtaacatt
gtctgaactt
gtatctcaga
taaacttttt
tgactcaaga
gccttgettg
tgcttgettt
ttttaagtct
aagaattgag
ctgaataaag
ccaattagtt
atcaaaaact
ccttgttttg
tacgatgctt
attcaaaaaa
<210>
<211>

<212>
<213>

7
531
PRT

gtgggacaca
ccggagecct
ataccattcc
ctgcaggggt
agggagccac
atgcagctgce
tttcagttga
ctgatcttgg
ctagctatcg
tgatggaaca
cagatctggg
tggcctggtt
tttgggtaaa
ggagtggttt
tgtcttggaa
tattaacttt
tgctgtttta
gcattgtgat
aagtgcctga
gttctggtcc
agtgaagaat
ttaaaatttt
gaagtagctc
ctcgtagtgt
taatggtgta
tgtaacaatt
tcctttttaa
atttgggata
gacagtttac
caagagaaaa

ddddaaaadaa

Homo sapiens

Sequence listing 20503-TGC-P-WO

gcagcaattt
tcacatccta
attgtttgtyg
cctctgtgaa
agctcctctyg
tgttttgttc
gctgaccagc
acttgatatt
ttcttttcac
tgagatgggt
gcatgcccag
tgatactgac
atacttttac
aggctatttg
cattggaatg
aatgtttttt
aacattaata
tggcctgtag
cacactaacc
tttttggtcg
gcacaagaat
tttttttttt
tttttttttt
taagttatag
gaacactaat
gtgtagcctt
tatgcttaaa
tgtatgggta
cagttgcctt
tgcggttata

ddadaadaaa

gtggaggggag
gctcgggatyg
cagctgettt
cttgctcagg
acagagttac
cgaatgtctg
tctctectteca
ggtgcccagg
tctggtggat
ggccaccacc
gacctcatgg
ctgtaaatca
tctgectaca
taaatctgcc
ttctcagatt
gccacagctt
gcagcctttc
agttgctgag
aagctgagtt
aggagtaaca
ggatcacaag
ttttaagaat
trttttttt
tgaatactgc
taattcataa
tttgtataaa
ataagcaggt
gggtaaatca
ttatcccaaa
aaaaatggtt

aaaaaaad

tccgeatgga
ttcacaaccg
attctcccat
acaaggaagc
ttcactctag
aggacaagcc
gaacagagcc
gagaacccct
atggccagga
ctggtgctga
atgggctgcc
tcctttaggt
gaacttcaga
acaaaaacag
tctggttgtt
ttgcaactta
tctctttata
agggctcgag
tcctatggga
atacaaatgg
atggaattta
atctgtaatg
ttttttttgce
tacagcaatt
tcactctaat
atagacaaat
ggatctattt
gtaagaggtg
gttgttgtaa

cagaattaaa

PCT/EP2006/002533
agaaatagtt 1920
aattgttatc 1980
tgaaaacatc 2040
tgcagaagct 2100
gaatgaaggt 2160
acaagattac 2220
aatggcttgg 2280
tggatatcgc 2340
tgccttgggt 2400
ctatccagtt 2460
tccaggtgac 2520
aagaagtttt 2580
aagacttggt 2640
gtatatactt 2700
atgtgatcat 2760
atactcaaat 2820
cagctgtatt 2880
gggtgggctg 2940
acaattgaag 3000
attttgggag 3060
gcaaacccta 3120
gtactgactt 3180
agtaactgtt 3240
tctaattttt 3300
taattgtaat 3360
agaaaatggt 3420
catgtttttg 3480
ttatttggaa 3540
cctgctgtga 3600
cttttaattc 3660

3697
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<220>
<221>
<223>

<400>

misc_feature
Description of sequence:

7

Sequence Tisting 20503-TGC-P-WO

Met Ala Asp val Leu Ser val Leu
1 5

Glu

Pro

Gly

Asn

65

Glu

Tyr

Pro

Asp

Cys

145

Lys

Met

Lys

Lys

val
225

Ile

Lys

GIn

50

Asn

Asn

Leu

Leu

Glu

130

val

Glu

Ser

Arg

Gln

210

Ser

val

Asn

35

Pro

val

Ile

Asn

Glu

115

val

Arg

Gly

val

ser

195

Arg

Arg

val

20

val

Arg

His

Pro

Gly

Ile

Leu

Leu

Ile

Glu

180

Thr

Ser

Glu

Lys

Lys

Glu

Leu

val

85

Glu

Gly

Ala

Asp

val

165

Lys

Ile

Phe

Arg

Gly

Thr

Tyr

Ser

70

val

Ala

Leu

Glu

Ile

Lys

val

val
230

Asp

Asn

Arg

Ser

Gln

Glu

Thr

Ala

Thr

215

Trp

Glu

Tyr

40

Thr

Pro

Arg

Thr

Arg

Lys

Arg

Glu

Ala

Asp

Ala

Arg

Protein

Arg

val

25

val

Leu

val

Pro

Ser

105

Ser

Lys

Leu

Gln

Ile

185

Leu

Glu

Thr

Gln
10

Ile
val
Asp
Tyr
Asp
90

Ala
Thr
Pro
Ala
ITe
170
Lys
Asp

val

Arg

parafinbromin -

Tyr Asn Ile Gln

Phe

Trp

Ser

val

75

Arg

Ser

Gln

Arg

Ala

155

Arg

Ala

Asp

Asp

Thr
235

Gly

Gly

Ile

60

Arg

Lys

Ile

val

Ile

140

Arg

ser

Lys

Asp

val

220

Thr

Glu

Thr

45

Leu

Arg

Asp

Asp

Lys

125

Glu

Leu

Leu

Ile

Ile

205

Thr

Ile

Phe
30

Gly
Phe

Ala

Leu

Asp

Glu

Ser

Met

190

Thr

Arg

Leu

PCT/EP2006/002533

NP_078805
Lys Lys
15

Ser Trp
Lys Glu
Leu Leu
Ala Thr

80

Leu Gly
95

Ser Ala
Ala Ala
Glu Glu
Gly His
160
Glu Ala
175
Ala Lys
Ala Leu

Asp Ile

Gln Ser
240
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Sequence listing 20503-TGC-P-WO
Thr Gly Lys Asn Phe Ser Lys Asn Ile Phe Ala Ile Leu Gln Ser val
245 250 255

Lys Ala Arg Glu Glu Gly Arg Ala Pro Glu GIn Arg Pro Ala Pro Asn
260 265 270

Ala Ala Pro val Asp Pro Thr Leu Arg Thr Lys GIn Pro Ile Pro Ala
275 280 285

Asn Arg Tyr Asp Gln Glu Arg Phe Lys Gly Lys Glu Glu Thr

Ala Tyr
290 295 300

Glu Gly Phe Lys Ile Asp Thr Met Gly Thr Tyr His Gly Met Thr Leu
305 310 315 320

Lys Ser val Thr Glu Gly Ala Ser Ala Arg Lys Thr GIn Thr Pro Ala
325 330 335

Ala GIn Pro val Pro Arg Pro val Ser GIn Ala Arg Pro Pro Pro Asn
340 345 350

GIn Lys Lys Gly ser Arg Thr Pro Ile Ile Ile Ile Pro Ala Ala Thr
355 360 365

Thr Ser Leu Ile Thr Met Leu Asn Ala Lys Asp Leu Leu GIn Asp Leu
370 375 380

Lys Phe val Pro Ser Asp Glu Lys Lys Lys Gln Gly Cys GIn Arg Glu
385 390 395 400

Asn Glu Thr Leu ITle Gln Arg Arg Lys Asp Gln Met Gln Pro Gly Gly
405 410 415

Thr Ala Ile Ser val Thr val Pro Tyr Arg val val Asp Gln Pro Leu
420 425 430

Lys Leu Met Pro GIn Asp Trp Asp Arg val val Ala val phe val Gin
435 440 445

Gly Pro Ala Trp GIn Phe Lys Gly Trp Pro Trp Leu Leu Pro Asp Gly
450 455 460

Ser Pro val Asp Ile Phe Ala Lys Ile Lys Ala Phe His Leu Lys Tyr
465 470 . 475 480

Asp Glu val Arg Leu Asp Pro Asn Val Gln Lys Trp Asp val Thr val
485 490 495

Leu Glu Leu Ser Tyr His Lys Arg His Leu Asp Arg Pro Vval Phe Leu
500 505 510

10
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Ssequence listing 20503-TGC-P-WO .
Arg Phe g;g Glu Thr Leu Asp érg Tyr Met val Lys ?;? Lys Ser His
20

Leu Arg Phe
530

<210> 8

<211> 521

<212> PRT

<213> Danio rerio

<220>

<221> misc_feature i

<223> Description of sequence: Protein D. rerio - NP_956642
<400> 8

Met Ala Asp val Leu Ser val Leu Arg GIn Tyr Asn Ile GIn Lys Lys
1 5 10 15

Glu Ile val Ala Lys Gly Asp Glu val Ile phe Gly Glu Phe Ser Trp
20 25 30

Pro Lys égn val Lys Thr Asn Z%r val Ile Trp Gly T?r Gly Lys Glu
4

Gly ggn Pro Lys Glu Tyr ggr Thr Leu Asp Ser %ge Leu Phe Leu Leu

Asn Asn val His Leu Pro His Pro Ser Tyr Val Arg Arg Ala Ala Thr
65 70 75 80

Glu Asn Ile Pro §a1 val Arg Arg Pro Agp Arg Lys Asp Leu Leu Ser
5 9 95

Tyr Leu Asn Gly Glu Ser Ser Ser Ser Thr Ser Ile Asp Arg Ser Ala
100 105 110

Pro I1e Glu Ile Gly Leu Gln Arg Pro Thr GIn val Lys Arg Ala Ala
115 120 125

Asp Glu val ser ser Glu Ala Lys Lys Pro Arg val Glu Asp Glu Glu
130 135 140

Arg val Arg Leu Asp Lys Glu Arg Leu Ala Ala Arg Leu Glu Gly His
145 150 155 160

Lys Glu Ser Ile val GIn Thr Asp GlIn Ile Arg Ser Leu Ser Glu Ala
165 170 175

Met Ser val Glu Lys Ile Ala Ala Ile Lys Ala Lys Ile Met Ala Lys
180 185 190

11
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Sequence listing 20503-TGC-P-WO
Lys Arg Ser Thr Ile Lys Thr Asp Leu Asp Asp Asp Ile Thr GIn Lys
195 200 205

GIn Arg Ser Phe val Asp Ala Glu val Asp val Thr Arg Asp Ile val
210 215 220

ser Arg Glu Arg val Trp Arg Thr Arg Thr Thr ITe Leu GIn Ser Ser
225 230 235 240

Gly Lys Asn Phe Ser Lys Asn Ile Phe Ala Ile Leu Gln Ser val Lys
245 250 255

Ala Arg Glu Glu Gly Arg Ala Pro Glu GIn Arg GIn Thr Gln Asn Gln
260 265 270

Thr GIn val Asp Pro Ala Ile Arg Asn Lys GIn Pro val Pro Ala Ala
275 280 285

Tyr Asn Arg Tyr Asp Gln Glu Arg Phe Lys Gly Lys Glu Glu Thr Glu
290 295 300

Gly Phe Lys Ile Asp Thr Met Gly Thr Tyr His Gly Met Thr Leu Lys
305 310 315 320

ser val Thr Glu Gly Ala Ser Ala Arg Lys Ala Gln Thr Pro Ala Met
325 330 335

GIn Pro val Pro Arg Pro val Ser GIn Ala Arg Pro Pro Pro Asn Gln
340 345 350

Lys Lys Gly Ser Arg Thr pPro Ile Ile Ile Ile Pro Ala Ala Thr Thr
355 360 365

Ser Leu Ile Thr Met Leu Asn Ala Lys Asp Leu Leu Gln Asp Leu Lys
370 375 380

Phe val Thr Ser Glu Glu Lys Lys Lys GIn Gly ITe GIn Arg Asp Asn
385 390 395 400

Glu val Leu Leu GIn Arg Arg Lys Asp Gln val GIn Pro Gly Gly Ala
405 410 415

Thr Leu Ser val Thr val Pro Tyr Arg val Ile Asp Gln Pro Leu Lys
420 425 430

Leu Ala Pro GIn Asp Trp Asp Arg val val Ala val phe val Gln Gly
435 440 445

Pro Ala Trp Gln Phe Lys Gly Trp Pro Trp Leu Leu Pro Asp Gly Ser
450 455 460

12
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Sequence listing 20503-TGC-P-WO
Pro val Asp Ile Phe Ala Lys Ile Arg Ala Phe His Leu Lys Tyr Asp
465 470 475 480

Glu Ala Arg Met Asp Pro Asn val GIn Lys Trp Asp val Thr val Leu
485 490 495

Glu Leu Ser His His Lys Arg His Leu Asp Arg Pro val Phe Leu Arg
500 505 510

phe Trp Glu Thr Leu Asp Arg Ser Gly
515 520

<210> 9

<211> 538

<212> PRT

<213> Drosophila melanogaster

<220>

<221> misc_feature

<223> Description of sequence: Protein Hyrax - NP649863
<400> 9

Met Ala Asp Pro Leu Ser Leu Leu Arg GIn Tyr Asn Ile Asn Lys Lys
1 10

Glu Ile val Glu Arg Asp Ser Gln Ile Ile Phe Gly Glu Phe Ser Trp
20 25 30

Pro Lys Ser val Lys Thr Asn Tyr Leu Lys Tyr Gly Sgr Gly Lys Lys
35 40 4

Gly éga Pro Arg Glu Tyr ggr Thr Leu Glu Cys ggu Leu Tyr Leu Leu

Lys Asn val Met Leu Gln His Ser val Tyr val Arg GIn Cys Ala Ala
65 70 75 80

Glu Asp Ile Pro Ala val Asn Arg Pro Asp Arg Lys Glu Leu Leu Ala
85 90 95

Tyr Leu Asn Gly Glu Thr Pro Thr Cys Ala Ser Ile Asp Lys Ser Ala
100 105 110

Pro Leu Glu ITe Pro Thr Gln val Lys Arg Ala Ala Glu Gly Glu Pro
115 120 125

Ser Ser val Glu val Ala Ala Lys Lys Ala Arg Phe Glu Glu Thr GIn
130 135 140

val GIn Lys val Arg Glu GIn Leu Ala Ala Arg Trp Asp val Asn GlIn
145 150 155 160
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Sequence listing 20503-TGC-P-WO
Lys Glu Thr Ala val Asn Met Asp Asn Ile Lys Ser Leu Ser Glu Thr
165 170 175

Met Ser val Glu Lys Ile Ala Ala Ile Lys Ala Lys Arg Leu Ala Asn
180 185 190

Lys Arg Thr Thr Ile Lys Arg Thr Asp Asn Asp Glu Ala Met Gly Thr
195 200 205

Asp Leu Arg Ala Ile Leu Asp Tyr Asp val Asp Ser Thr Lys Asp Ile
210 215 220

Ile Ser Arg Glu Arg GlIn Trp Arg Thr Arg Thr Ser Ile Leu Gln Ser
225 230 235 240

Thr Gly Lys Ile Phe Ala Lys Asn Ile Phe Ala Met Leu GIn Gly Ile
245 250 255

Lys Ala Arg Glu Glu Gly Arg Ash Arg Pro Gln val Pro Asn Pro Ile
260 265 270

Lys Met Pro Glu Pro Ala Arg Ile Ala Lys Pro Gln Pro Gln Leu Ser
275 280 285

GIn Tyr Asn Arg Tyr Asp Gln Glu Arg Phe Asn Arg Gln Lys Glu Glu
290 295 300

Thr Glu Gly Phe Lys Ile Asp Thr Leu Gly Thr Tyr His Gly Met Ser
305 310 315 320

Leu Lys Ser val Thr Glu Gly Ser Leu Ala GIn Arg Lys Ala GIn Ala
325 330 335

Asn Ash Leu Pro Gly Ala pPro Gly val Ile Ala Gly Ala Ala Ala Gly
340 345 350

Arg Pro Lys Glu Leu Leu Pro Ala Ala GIn Ala Arg Gin Leu.Pro Ala
355 360 365

Asn Gly Pro Ser Lys Arg Thr Ser Arg Thr Pro Ile Ile Ile ITe Pro
370 375 380

ser Ala Asn Thr Ser Leu ITe Thr Met Leu Asn Ala Lys Asp Ile Leu
385 390 395 400

GIn Glu Leu Arg Phe Met Ser Thr Ser Asp Lys Lys Leu GIn Gly Cys
405 410 415

Gln Arg Glu Cys Glu val Leu Leu GIn Arg Lys Arg Asn Asn GIn Thr
420 425 430

14
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Trp

cys

Glu

Met
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Ser

GlIn

450

Gly

Ala
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Asp

Ala
530

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

<220>
<221>
<223>

<400>

Arg

Trp

Phe

Trp

Arg

515

Lys

10
554
PRT

Arg

val

Pro

His

ser

500

Ala

Tyr

val

val

Trp

Leu

485

val

val

Lys

C. elegans

misc_feature
Description of sequence:

10

Met Asp Pro Leu
1

Phe

Gly

Gly

Lys

Ala

Tyr

Pro

ASp

TYyr

Gly

Leu

Leu

Tyr

35

Ser

ser

val

GlIn

Arg

20

Ala
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His

Arg
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Ile

Ala

Glu

470

Cys

Thr

Leu

Pro
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Asp Asn Pro Thr Lys Leu Ser Gln GIn Glu

val

455

Gly

Phe

Leu

ser

Asp

440

Phe

Asn

ser

Leu

g]u Ala Leu Gln

Glu

Tyr

Glu

Glu

Ala

85

Asp

val

Lys

Phe

Asn

70

val

Arg

Thr

Lys

TYyr

55

His

Thr

Thr

val

Asp

40

Ser

Gly

Arg

Asp

val

Pro

Glu

Arg

Met

val

Met

490

Leu

Trp

Tyr

Protein

Lys
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25

Thr

Leu

val

Ile

Phe
105

His

Gly

Glu

Glu

Tyr

Asp

90

Pro

Gly

Asp

Lys

Ser

Pro

460

Ile

Leu

GlIn

Glu Thr

445

GlIn Trp
Phe Ser
Asp Ser
Asn Lys

510

Leu Asp
525

G1n Phe

Lys Ile
480

Asn val
495

Arg His

Lys Tyr

C. elegans - NP_500465

val GIn Arg Pro

Ile

Thr

Ser

val

75

Arg

Ala

15

Ser

Ser

Leu

60

Lys

Lys

Leu

Tyr val
30

Leu Gin

45

val val

Glu Ala

Asn val

Met Asn
110

Glu Glu
15

Ala Phe
Ile Tyr
Phe Leu

Ala Ala
80

Thr Glu
95

Gln val
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sequence listing 20503-TGC-P-WO
Asn Pro Leu Ser Leu Arg GIn Leu Leu His Ser Ser Glu Pro Glu Ala
115 120 125

Lys Lys Pro Arg Leu Asp Gly Glu Ala Ala Gly Glu Pro Met Asp Thr
130 135 140

ser Thr Ser Ala Glu Ile Cys Ser Lys Ile Pro Ile Phe Leu Lys Ile
145 150 155 160

Asn Ser Ile Phe Phe Pro Asp Glu Pro Gln Glu Ser Ala val Ser Ala
165 170 175

Ala Lys Lys Glu val Glu Ile Arg Ala Leu Asn Asp Asn Leu Thr Lys
180 185 190

Asp Arg Ile Ala Glu Met Arg Arg Lys Arg GIn Ser His Arg Glu Lys
195 200 205

Gly 1le val Thr Ile Glu Thr Thr Phe Pro Gln Lys Pro Asp Phe Leu
210 215 220

Ile Lys Lys Phe Gln Phe Phe ser Glu Ser Leu Ser Thr Leu Thr Ser
225 230 235 240

Ala Ser Leu Pro Lys Thr Arg Ile His Lys Thr Arg Glu Asn val Met
245 250 255

Leu Gly Ala Arg Asp Leu Ser Asn val Leu Asp Ile Ile Thr ser Ala
260 265 270

GIn Arg GIn Trp Asp Leu Asn Glu Lys Lys Glu Lys val Ala Ala val
275 280 285

His Ala Thr Asn Leu Ser Lys Asp GIn ser Gly Ala Ala Gly Gly GlIn
290 295 300

GIn GIn Arg Ser Gly Tyr Ser Arg Tyr Ala GIn Glu Ala Phe Ala His
305 310 315 320

Glu Lys Thr Lys Glu Ile GIn Thr Glu Gly Ser Phe Ile Gly Ser Asn
325 330 335

Phe Ser Ser Ile Lys Gln Gly His His Ala val Gln Lys Ala Pro Asp
340 345 350

Ala Pro Pro Gly Arg Pro Pro Leu Ala Lys Pro Ile Gln Leu Leu Thr
355 360 365

ser Ser Thr Ala Thr Ser Ser Gly Ser Ser Ala Ala Gln Asn Gly Ser
370 375 380
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Sequence 1isting 20503-TGC-P-WO
Lys Arg Thr Ser Arg Ser Pro Ile Ile Ile val Pro Ser Ala Met Asn
385 390 395 400

Thr Met Ile Asn Leu Tyr Asnh val Arg Asp Ile Leu Gln Asn Phe Ser
405 410 415

Tyr val Pro val Asp Gln Arg Arg Lys Glu Thr Asn Lys Lys Pro val
420 425 430

Asp Leu Ala ITe GIn Arg Gln Lys Asn Gly val Thr Tyr Asn Ile Arg

val ITe Asp Asn Ala Glu Lys Leu Ala Asn Asp Asp Trp Asp Arg val
450 455 460

Ile Ala val phe val Met Gly val Ala Trp GIn Phe Lys Gly Trp Lys
465 470 475 480

Trp Asn Gly Asn Pro Thr Asp Ile Phe Thr His Ile Pro Ala Phe His
485 490 495

Phe His val Asp Gln Asp Lys Pro val Ala GIn val Met GIn Trp Asn
500 505 510

val His Lys Ile Pro val Ser Ala Thr Lys Arg His Met Asp Lys Ala
515 520 525

Arg Phe Ser Gln val Trp Glu Thr Ile Glu Asn Phe val Arg Lys Asn
530 535 540

Lys Pro His Leu Thr Ala Arg Leu Gly Leu
545 550

<210> 11
<211> 393
<212> PRT
<213> Saccharomyces cerevisiae

<220>

<221> misc_feature

<223> Description of sequence: Protein Cdc73p - YLR418C

<400> 11

Met Ala Asn Ser Leu Asp Arg Leu Arg Glu His Leu Lys Asn Gly Asp
1 5 10 15

Lys Leu val Egu Lys Asn Asn Glu ggy Gln Ser Thr Asp ésp Ile Thr
0

Lys Ala g?r Met val Glu Thr Leu Ser Ser Asp Gly Ser Thr Gln Asp
40 45

17



WO 2006/097335 PCT/EP2006/002533

Sequence listing 20503-TGC-P-WO
ser ghe Pro Leu Asn Glu Glu Thr Glu Ile Glu Ige Asp Gly Ser Leu
0 55 6

val GIn Leu Arg Ile Ile val His Cys Trp Met Asn Lys Asp Ser Ser
65 70 75 80

Ala Ala Asp Tyr Lgu Ala Asp Cys GIn Asn Lys GIn Leu Thr Sgn val
8 90

ser Phe Leu GIn Arg Thr Asp Leu Ile Asn Trp Leu Ser Gly Asn Thr
100 105 110

Glu ser Ser GIn Tyr Leu Lys Ala Pro Gly Gln Lys Gly Glu Thr Ser
115 120 125

Asp Lys val Asp Ile Glu Asn Lys Thr Leu Ala Gly Glu Leu Ser Thr
130 135 140

val Lys Ser Thr Thr Ser Ala Ser Leu Glu Asn Asp Ser Glu val Ser
145 150 155 160

Asp Pro val val val Glu Thr Met Lys His Glu Arg Ile Leu val Asp
165 170 175

His Asn Ser Ala Leu Arg Gly Ala Lys Pro Ile Asn Phe Gly Tyr Leu
180 185 190

Ile Lys Asp Ala Glu Leu Lys Leu val GIn Ser Ile Lys Gly Ser Leu
195 200 205

Arg Gly Ser Lys Leu Pro Pro Gly His Lys Gly Ala His Gly Arg Ile
210 215 220

Ser Lys Thr Asn Gly Ser Ser Gly Gly Pro Arg Lys Asp Pro Ile Ile
225 230 235 240

Leu T1e Pro Ser Ala Ala Ser Ser Ile Leu Thr val Ala Asn Ile Lys
245 250 255

Gln Phe Leu Leu Glu Ser Lys Tyr vVal Asn Pro Arg Asn Leu Pro Ser
260 265 270

val Pro Asn Gly Leu val Asn Ile Glu Lys Asn Phe Glu Arg Ile Ser
275 280 285

Arg. Pro Ile Arg Phe Ile Ile val Asp Asn Thr Arg Met Phe Thr Lys
290 295 300

Pro Glu Tyr Trp Asp Arg Val val Ala Ile Phe Thr Thr Gly His Thr
305 310 315 320
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Sequence listing 20503-TGC-P-WO
Trp GIn Phe Ash Asn Tyr Gln Trp Asn Ser Pro Gln Glu Leu phe Gln
325 330 335

Arg Cys Lys Gly Tyr Tyr phe His Phe Ala Gly Asp Ser val Pro Gln
340 345 350

His val GIn GIn Trp Asn val Glu Lys val Glu Leu Asp Lys Asn Lys
355 360 365

Arg Phe Lys Asp val Glu val val Arg Tyr Phe Trp His Ser Leu Glu
370 375 380

Lys Glu Leu Ile Ser Arg Gly Tyr Arg
385 390

<210> 12

<211> 781

<212> PRT

<213> Homo sapiens

<220>

<221> misc_feature

<223> Description of sequence: Protein beta-catenin - P35222

<400> 12

l\l/let Ala Thr G1n Ala Asp Leu Met Glu lieu Asp Met Ala Met Glu Pro
5 0 15

Asp Arg Lys Ala Ala val ser His Trp GIn GIn GIn Ser Tyr Leu Asp
20 25 30

ser Gly Ile His Ser Gly Ala Thr Thr Thr Ala Pro Ser Leu Ser Gly

Lys Ggy Asn Pro Glu Glu Glu Asp val Asp Thr Ser GIn val Leu Tyr
5 55 60

Glu Trp Glu GIn Gly Phe Ser GIn ser Phe Thr GIn Glu GIn val Ala
65 70 75 80

Asp Ile Asp Gly Gln Tyr Ala Met Thr Arg Ala GIn Arg val Arg Ala
85 90 95

Ala Met Phe Pro Glu Thr Leu Asp Glu Gly Met GIn Ile Pro Ser Thr
100 105 110

Gln pPhe Asp Ala Ala His Pro Thr Asn val Gln Arg Leu Ala Glu Pro
115 120 125

Ser Gln Met Leu Lys His Ala val val Asn Leu ITe Asn Tyr Gln Asp
130 135 140
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Sequence listing 20503-TGC-P-WO
Asp Ala Glu Leu Ala Thr Arg Ala Ile Pro Glu Leu Thr Lys Leu Leu
145 150 155 160

Asn Asp GTu Asp Gin val val val Asn Lys Ala Ala val Met val His
165 170 175

GIn Leu Ser Lys Lys Glu Ala Ser Arg His Ala Ile Met Arg Ser Pro

GTn Met val Ser Ala Ile val Arg Thr Met GIn Asn Thr Asn Asp val
195 200 205

Glu Thr Ala Arg cys Thr Ala Gly Thr Leu His Asn Leu Ser His His
210 215 220

Arg Glu Gly Leu Leu Ala Ile Phe Lys Ser Gly Gly Ile Pro Ala Leu
225 230 235 240

val Lys Met Leu Gly Ser Pro val Asp Ser val Leu Phe Tyr Ala Ile
245 250 255

Thr Thr Leu His Asn Leu Leu Leu His GIn Glu Gly Ala Lys Met Ala
260 265 270

val Arg Leu Ala Gly Gly Leu GIn Lys Met val Ala Leu Leu Asn Lys
275 280 285

Thr Asn val Lys Phe Leu Ala Ile Thr Thr Asp Cys Leu Gln Ile Leu
290 295 300

Ala Tyr Gly Asn GIn Glu Ser Lys Leu Ile Ile Leu Ala Ser Gly Gly
305 310 315 320

Pro GIn Ala Leu val Asn Ile Met Arg Thr Tyr Thr Tyr Glu Lys Leu
325 . 330 335

Leu Trp Thr Thr Ser Arg val Leu Lys val Leu Ser val Cys Ser Ser
340 345 350

Asn Lys Pro Ala ITe val Glu Ala Gly Gly Met GIn Ala Leu Gly Leu
355 360 365

His Leu Thr Asp Pro Ser Gin Arg Leu val Gln Asn Cys Leu Trp Thr
370 375 380

Leu Arg Asn Leu Ser Asp Ala Ala Thr Lys Gln Glu Gly Met Glu Gly
385 390 395 400

Leu Leu Gly Thr Leu val GIn Leu Leu Gly Ser Asp Asp Ile Asn val
405 410 415
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Sequence Tlisting 20503-TGC-P-WO
val Thr cys Ala Ala Gly ITe Leu Ser Asn Leu Thr Cys Asn Asn Tyr
420 425 430

Lys Asn Lys Met Met val Cys GIn val Gly Gly Ile Glu Ala Leu val
435 440 445 .

Arg Thr val Leu Arg Ala Gly Asp Arg Glu Asp Ile Thr Glu Pro Ala
450 455 460

I1e Cys Ala Leu Arg His Leu Thr Ser Arg His GIn Glu Ala Glu Met
465 470 475 480

Ala GIn Asn Ala val Arg Leu His Tyr Gly Leu Pro val val val Lys
485 490 495

Leu Leu His Pro Pro Ser His Trp Pro Leu Ile Lys Ala Thr val Gly
500 505 510

Leu ITe Arg Asn Leu Ala Leu Cys Pro Ala Asn His Ala Pro Leu Arg
515 520 525

Glu GIn Gly Ala ITe Pro Arg Leu val Gln Leu Leu val Arg Ala His
530 535 540

Gln Asp Thr GIn Arg Arg Thr Ser Met Gly Gly Thr Gin Gln Gln Phe
545 550 555 560

val Glu Gly val Arg Met Glu Glu Ile val Glu Gly Cys Thr Gly Ala
565 570 575

Leu His ITe Leu Ala Arg Asp val His Asn Arg Ile val Ile Arg Gly
580 585 590

Leu Asnh Thr Ile Pro Leu Phe val GIn Leu Leu Tyr Ser Pro Ile Glu
595 600 605

Asn ITe Gln Arg val Ala Ala Gly val Leu Cys Glu Leu Ala GlIn Asp
610 615 620

Lys Glu Ala Ala Glu Ala Ile Glu Ala Glu Gly Ala Thr Ala Pro Leu
625 © 630 635 640

Thr Glu Leu Leu His Ser Arg Asn Glu Gly val Ala Thr Tyr Ala Ala
645 650 655

Ala val Leu Phe Arg Met Ser Glu Asp Lys Pro GIn Asp Tyr Lys Lys
660 665 670

Arg Leu Ser val Glu Leu Thr Ser Ser Leu Phe Arg Thr Glu Pro Met
675 680 685
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Sequence Tisting 20503-TGC-P-WO
Ala Trp Asn Glu Thr Ala Asp Leu Gly Leu Asp Ile Gly Ala GlIn Gly
690 695 700
Glu Pro Leu Gly Tyr Arg GIn Asp Asp Pro Ser Tyr Arg Ser Phe His
705 710 715 720
ser Gly Gly Tyr Gly Gln Asp Ala Leu Gly Met Asp Pro Met Met Glu
725 730 735
His Glu Met Gly Gly His His Pro Gly Ala Asp Tyr Pro val Asp Gly
740 745 750
Leu Pro Asp Leu Gly His Ala GIn Asp Leu Met Asp Gly Leu Pro Pro
755 760 765
Gly Asp Ser Asn Gln Leu Ala Trp Phe Asp Thr Asp Leu
770 775 780
<210> 13
<211> 3136
<212> DNA
<213> Drosophila melanogaster
<220>
<221> misc_feature
<223> Description of sequence: cDNA armadillo - NM_057318
<400> 13
cgggacagca gcaggccatc gctagttggg tttcgtcgcce atatacacag tttttctcga 60
gcagacaatt cgctgttatt ttgtttctta tagcgtttta aataaataaa tcctgctcta 120
aagcagactt aaattccttg gacgcggtgt ggtgtaaagc gcctcaatca ccaagatgag 180
ttacatgcca gcccagaatc gaaccatgtc gcataataat caatacaatc cacctgatct 240
gccgecgatg gtatccgcca aggagcagac cctcatgtgg cagcagaatt cgtacttggg 300
cgactccgge atccactcgg gtgccgtgac ccaggttcca tcgctgtctg gcaaggagga 360
cgaggagatg gagggagatc cacttatgtt cgacctggac accggtttcc cgcagaattt 420
cacacaagac caagtggacg atatgaacca gcaactgagc cagacacgct cccaacgtgt 480
acgtgctgcc atgtttccgg aaaccctgga ggagggcatt gagattccct ccacccagtt 540
tgatccccaa cagccgacgg cagtgcaacg tctttcggaa ccgtcacaaa tgctaaagca 600
cgcggtggtc aatctgatca actaccagga cgacgctgag ctggcaacca gggccatacc 660
cgagttgatc aagctgctga acgatgagga tcaggtggta gtttcccagg ccgccatgat 720
ggtccaccag ctgtctaaga aggaggcctc gcgacatgcc attatgaaca gccctcagat 780
ggtagccgct ttggtgcgtg ccatctctaa cagcaacgat ctggagagca ccaaggcagc 840
ggtaggaaca ctgcacaact tatcacacca tcgccagggt ctgctggcca tcttcaagag 900
tggcggcatc ccggcactcg tcaagttgct ctcctcgcca gtggagagtg tgctgttcta 960
tgcaattacc actctgcaca atttgctgct ccaccaggat ggctctaaga tggctgtgeg 1020
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cctggecgge
ggctatcgtc
aattcttgcec
gaagcttctg
gccggecatce
accgcgcectt
ggtggagggc
caacgtggtc
caaggccacc
tggagatcgce
tcatgtggac
tgtaaagcta
acgcaatttg
ccatctggtg
agccaccact
tgtcgagggce
cattcgccag
catacagcgc
gattatcgag
aggcgtggec
ttacaagaag
atgggccaat
agcatatgag
cgcattccat
cagcagccca
cggagctagc
gcectattec
ggacgccatg
ttgttagaca
acacacgaat
atcccggaat
caaatacgag
aggctatttg

atattataca

gggcttcaga
acagattgct
tccggagggce
tggaccactt
gtggatgccg
gtgcaaaact
cttgaagctt
acctgtgccg
gtttgtcagg
gaagagatta
tctgagttgg
ttgcatccac
gcectctgtce
cgactgctta
ggttcacagc
acggtggggay
cagtcggtaa
gtggctgcty
caggagggcg
acatacgceceg
cggctatcca
gccgacctgg
ggcctgtacg
cagcaaggat
gtgggcggcy
ggcggceggtg
atggacatgg
ccgacgccac
agccgagceta
tcccatecect
cgcgatcacc
gagctgcggce
ctcacacacc

tttattataa

Ssequence Tisting 20503-TGC-P-WO

agatggttac tctgctgcaa cgaaacaacg ttaagtttct

tgcaaattct
ccaacgaact
cgcgggtact
gtggaatgca
gtttgtggac
tgctccaatce
ccggtatcct
tgggcggtgt
ccgagecggce
cccagaatgce
catcacgctg
cggccaatca
tgcgcgectt
agccgtecgc
cgctacatat
taccgatctt
gcgttctttg
ccactgggcc
ccgctgttct
tagagctgac
gcatgggtcc
gacaaggtcc
atgatactct
gcggtgctgg
gtaacatcgg
acgttggcga
ccaatgacaa
agggtaaggg
gcacaatagc
gaaacttgac
aggtcaaagt
ataccccgceg

tgcgaacgaa

ggcctatggt
cgtgcgcatt
gaaagtgctc
ggcgctggcet
gctccgcaat
tctcgtecag
ttcaaatctg
ggacgccctce
tgtatgtgcc
cgtacgctta
gcccttgatc
cgccecgttg
ccaagacaca
atacgctgac
cctggcececgce
tgtacgattg
tgagctcgcec
gctgaccgat
ctttcgcatg
caactcgctg
cgatctacag
gcccagegtg
accaatagat
cggtgcteccc
cgccattccg
gattgatgcc
caacaacctg
tcgagtatcc
cctcttccac
tagatcaacg
tctgcttcca
acaaagcata

acggcaagaa
) <23

aaccaggaga
atgcgctcct
tcegtttgcet
atgcacttgg
ctttcggatg
gttctgggct
acgtgcaaca
gtccgtacta
ctgcgtcact
aactacggac
aaggccgtca
cgggagcacg
gagaggcaac
ggcgttcgcea
gagtctcaca
ctgttcaacg
gctgacaagg
ctcctgeact
agtgaggaca
ctgcgcgagy
gatatgcttg
cacagttcac
tcgatgcagg
ggcaatggtg
cctagcggcg
ggtgcattga
gctgcctggt
attcgacccc
cggctttgat
aaggtgtgga
gaactgaagt
cacacacgca

aaacatatta

PCT/EP2006/002533

1080
gcaagttaat 1140
acgactacga 1200
ccagcaacaa 1260
gtaacatgtc 1320
cagccactaa 1380
cgaccgatgt 1440
atcagcgcaa 1500
ttatcaatgc 1560
tgacctcgecg 1620
tatcggtgat 1680
ttggactcat 1740
gggccatcca 1800
gttcctcgat 1860
tggaggagat 1920
accgggcact 1980
aaatcgagaa 2040
agggcgccga 2100
cgcgcaatga 2160
agccgcagga 2220
acaacaacat 2280
gaccagaaga 2340
acggaggtcg 2400
gtctggagat 2460
gagctgtagg 2520
caccaacttc 2580
actttgactt 2640
acgataccga 2700
ataacataaa 2760
tccatcccgg 2820
ttttacttga 2880
ccgtgggaga 2940
tacatgcata 3000
tatgatgcat 3060
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Sequence listing 20503-TGC-P-WO
tacatattac ccacgtaaac gaaatggaaa attaaacaaa tgtttgcaat agaactcgta 3120

catttccctt catatg 3136

<210> 14

<211> 843

<212> PRT

<213> Drosophila melanogaster

<220>
<221> misc_feature ) )
<223> Description of sequence: Protein armadillo - NP_476666

<400> 14

Met Ser Tyr Met Pro Ala Gln Asn Arg Thr Met Ser His Asn Asn Gln
1 5 ' 15

Tyr Asn Pro ;60 Asp Leu Pro Pro get val Ser Ala Lys ggu GIn Thr
5

Leu Met Trp GIn GIn Asn Ser Tyr Leu Gly Asp Ser Gly Ile His ser
35 40 45

Gly Ala val Thr GIn val Pro Ser Leu Ser Gly Lys Glu Asp Glu Glu
50 55 60

Met Glu Gly Asp Pro Leu Met Phe Asp Leu Asp Thr Gly Phe Pro Gln
65 70 75 80

Asn Phe Thr GIn Asp Gln val Asp Asp Met Asn GIn GIn Leu ggr Gln
85 90

Thr Arg ser GIn Arg val Arg Ala Ala Met Phe Pro Glu Thr Leu Glu
100 105 110

Glu Gly Ile Glu Ile Pro Ser Thr GIn Phe Asp Pro GIn GIn Pro Thr
115 120 125

Ala val GIn Arg Leu Ser Glu Pro Ser Gln Met Leu Lys His Ala val
130 135 140

val Asn Leu Ile Asn Tyr Gln Asp Asp Ala Glu Leu Ala Thr Arg Ala
145 150 155 160

Ile Pro Glu Leu Ile Lys Leu Leu Asn Asp Glu Asp Gln val val val
165 170 175

Ser GIn Ala Ala Met Met val His GIn Leu Ser Lys Lys Glu Ala Ser
180 185 190

Arg His Ala Ile Met Asn Ser Pro Gln Met Val Ala Ala Leu val Arg
195 200 , , 205
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Sequence Tisting 20503-TGC-P-WO

Ala Ile Ser Asn Ser Asn Asp Leu Glu Ser Thr Lys Ala Ala val Gly
210 215 220

Thr Leu His Asn Leu Ser His His Arg Gln Gly Leu Leu Ala ITe Phe
225 230 235 240

Lys Ser Gly Gly Ile Pro Ala Leu val Lys Leu Leu Ser Ser Pro val
245 250 255

Glu Ser val Leu Phe Tyr Ala Ile Thr Thr Leu His Asn Leu Leu Leu
260 265 270

His GIn Asp Gly Ser Lys Met Ala val Arg Leu Ala Gly Gly Leu Gln
275 280 285

Lys Met val Thr Leu Leu GIn Arg Asn Asn val Lys Phe Leu Ala Ile
290 295 300

val Thr Asp Cys Leu GIn Ile Leu Ala Tyr Gly Asn GIn Glu Ser Lys
305 310 315 320

Leu Ile Ile Leu Ala Ser Gly Gly Pro Asn Glu Leu val Arg Ile Met
325 330 335

Arg Ser Tyr Asp Tyr Glu Lys Leu Leu Trp Thr Thr Ser Arg val Leu
340 345 350

Lys val Leu Ser val Cys Ser Ser Asn Lys Pro Ala Ile val Asp Ala
355 360 365

Gly Gly Met Gln Ala Leu Ala Met His Leu Gly Asn Met Ser Pro Arg
370 375 380

Leu val GIn Asn Cys Leu Trp Thr Leu Arg Asn Leu Ser Asp Ala Ala
385 390 395 400

Thr Lys val Glu Gly Leu Glu Ala Leu Leu GIn Ser Leu Val Gln val
405 410 415

Leu Gly Ser Thr Asp val Asn val val Thr Cys Ala Ala Gly Ile Leu
420 425 430

Ser Asn Leu Thr Cys Asn Asn Gln Arg Asn Lys Ala Thr val Cys Gln
435 440 445

val Gly Gly val Asp Ala Leu val Arg Thr Ile Ile Asn Ala Gly Asp
450 455 460

Arg Glu Glu Ile Thr Glu Pro Ala val Cys Ala Leu Arg His Leu Thr
465 470 o 475 480
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Sequence 1isting 20503-TGC-P-WO

Ser Arg His val Asp Ser Glu Leu Ala Gln Asn Ala val Arg Leu Asn
485 490 495

Tyr Gly Leu Ser val Ile val Lys Leu Leu His Pro Pro Ser Arg Trp
500 505 510

Pro Leu Ile Lys Ala val Ile Gly Leu ITe Arg Asn Leu Ala Leu Cys
515 520 525

Pro Ala Asn His Ala Pro Leu Arg Glu His Gly Ala Ile His His Leu
530 535 540

Glu Arg GIn Arg Ser

val Arg Leu Leu Met Arg Ala Phe Gln Asp 2ol

545 550

i
wis
(92 B ]

ser Ile Ala Thr Thr Gly Ser GIn Gln Pro Ser Ala Tyr Ala Asp Gly
565 570 575

val Arg Met Glu Glu ITe val Glu Gly Thr val Gly Ala Leu His Ile
580 585 590

Leu Ala Arg Glu Ser His Asn Arg Ala Leu Ile Arg Gln GlIn Ser val
595 600 605

ITle Pro Ile Phe val Arg Leu Leu Phe Asn Glu ITe Glu Asn Ile Gln
610 615 620

Arg val Ala Ala Gly val Leu Cys Glu Leu Ala Ala Asp Lys Glu Gly
625 630 635 640

Ala Glu Ile ITle Glu GIn Glu Gly Ala Thr Gly Pro Leu Thr Asp Leu
645 650 655

Leu His Ser Arg Asn Glu Gly val Ala Thr Tyr Ala Ala Ala val Leu
660 665 670

Phe Arg Met Ser Glu Asp Lys Pro Gln Asp Tyr Lys Lys Arg Leu Ser
675 680 685

ITe Glu Leu Thr Asn Ser Leu Leu Arg Glu Asp Asn Asn Ile Trp Ala
690 695 700

Asn Ala Asp Leu Gly Met Gly Pro Asp Leu Gln Asp Met Leu Gly Pro
705 710 715 720

Glu Glu Ala Tyr Glu Gly Leu Tyr Gly GIn Gly Pro Pro Ser val His
725 730 735

Ser Ser His Gly Gly Arg Ala phe His Gln Gln Gly Tyr Asp Thr Leu
740 745 750

. 26
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Pro Ile Asp Ser Met GIn Gly Leu Glu Ile Ser Ser Pro val Gly Gly
755 760 765

Gly Gly Ala Gly Gly Ala pPro Gly Asn Gly Gly Ala val Gly Gly Ala
770 775 780

ser Gly Gly Gly Gly Asn ITe Gly Ala Ile Pro Pro Ser Gly Ala Pro
785 790 795 800

Thr Ser Pro Tyr Ser Met Asp Met Asp val Gly Glu Ile Asp Ala Gly
805 810 815

Ala Leu Asn Phe Asp Leu Asp Ala Met Pro Thr Pro Pro Asn Asp Asn
820 825 830

Asn Asn Leu Ala Ala Trp Tyr Asp Thr Asp Cys
835 840

<210> 15

<211> 21

<212> DNA

<213> Artificial

<220> o )
<223> Description of sequence: Primer

<400> 15
gcggattaca aagtgcgtag c . 21

<210> 16

<211> 21

<212> DNA

<213> Artificial

<220> L
<223> Description of sequence: Primer

<400> 16
gcctatctga atggcgagac g 21

<210> 17

<211> 22

<212> DNA

<213> Artificial

<220> . )
<223> Description of sequence: Primer

<400> 17
cgcacgcgaa cttcgattct gc 22

<210> 18

<211> 23

<212> DNA

<213> Artificial

<220>
27
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<223> Description of sequence: Primer

<400> 18
ggtccatcga agcgaacatc tcg

<210> 19

<211> 19

<212> DNA

<213> Artificial

<220> o .
<223> Description of sequence: Primer

<400> 19
ccagtggcag ttcaagggc

<210> 20

<211> 19

<212> DNA

<213> Artificial

<220> .
<223> Description of sequence: Primer
<400> 20

gcaggtgtcg tgtttcagce

<210> 21
<211> 21
<212> DNA
<213> Artificial

<220>
<223> Description of sequence: siRNA for HRPT2

<400> 21
cacgaacaac tatcttacaa a

<210> 22

<211> 21

<212> DNA

<213> Artificial

<220> .

<223> Description of sequence: siRNA for HRPT2
<400> 22

cagcgatcta ctcaagtcaa a

<210> 23

<211> 21

<212> DNA

<213> Artificial

<220> . .
<223> Description of sequence: siRNA for hPYGO2

<400> 23
cacgaacaac tatcttacaa a

<210> 24
<211> 27

28
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19

19

21

21

21
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<212>
<213>

<220>
<223>

<400>

gaattaatac gactcactat agggaga

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

<220>
<223>

<400>

DNA_ .
Artificial

Description of

PCT/EP2006/002533

Sequence listing 20503-TGC-P-WO

sequence: 5' T7 RNA polymerase binding site as

contained in inventive primer sequences used for PCR

24

25

39

DNA
Artificial

Description of
specific dsRNA

25

taatacgact cactatagga

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

<220>
<223>

<400>

26

39

DNA
Artificial

Description of
specific dsRNA

26

taatacgact cactataggg

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

<220>
<223>

<400>

27

40

DNA
Artificial

Description of
specific dsRNA

27

taatacgact cactataggg

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

<220>
<223>

<400>

28

40

DNA
Artificial

Description of
specific dsRNA

28

taatacgact cactataggg

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

29

39

DNA
Artificial

27

sequence: primer sequence Hyx used to generate

aaacacacag aaaaccggc 39

sequence: primer sequence Hyx used to generate

cgatcttctc aacggacat 39

sequence: primer sequence Hyx b used to generate

cttcagggca tcaaggcgcg 40

sequence: primer sequence Hyx b used to generate

cacttcgcat tcgcgctggc 40

29
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<220>
<223> Description of
specific dsRNA

<400> 29

taatacgact cactataggg
<210> 30

<211> 39

<212> DNA

<213> Artificial
<220>

<223> Description of
specific dsRNA

<400> 30

taatacgact cactataggt
<210> 31

<211> 39

<212> DNA

<213> Artificial
<220>

<223> Description of
specific dsRNA

<400> 31

taatacgact cactatagga
<210> 32

<211> 39

<212> DNA

<213> Artificial
<220>

<223> Description of
specific dsRNA

<400> 32

taatacgact cactatagga
<210> 33

<211> 39

<212> DNA

<213> Artificial
<220>

<223> Description of
specific dsRNA

<400> 33

taatacgact cactataggc
<210> 34

<211> 39

<212> DNA

<213> Artificial
<220>

<223> Description of
specific dsRNA

PCT/EP2006/002533

Sequence listing 20503-TGC-P-WO

sequence: primer sequence APC used to generate

ttgaggtctt ggtggcatt 39

sequence: primer sequence APC used to generate

gaaccttatc ggcagatcc 39

sequence: primer sequence dAPC-2 used to generate

tccagcttct ggtgcagat 39

sequence: primer sequence dAPC-2 used to generate

agcacaccag caagaacct 39

sequence: primer sequence Arm used to generate

ctggttacca taggccaga 39

sequence: primer sequence Arm used to generate

30
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<400> 34
taatacgact cactataggt

<210> 35

<211> 39

<212> DNA

<213> Artificial
<220>

<223> Description of
specific dsRNA

<400> 35
taatacgact cactatagga

<210> 36

<211> 39

<212> DNA

<213> Artificial
<220>

<223> Description of
specific dsRNA

<400> 36
taatacgact cactataggg

<210> 37

<211> 39

<212> DNA

<213> Artificial
<220>

<223> Description of
specific dsRNA

<400> 37
taatacgact cactataggg

<210> 38

<211> 39

<212> DNA

<213> Artificial
<220>

<223> Description of
specific dsRNA

<400> 38
taatacgact cactataggg

<210> 39

<211> 46

<212> DNA

<213> Artificial
<220>

<223> Description of
specific dsRNA

<400> 39
taatacgact cactataggg

PCT/EP2006/002533

Sequence Tisting 20503-TGC-P-WO

cacaaatgct aaagcacgc 39

sequence: primer sequence dAxin used to generate

gcccacacat attcgatcc 39

sequence: primer sequence dAxin used to generate

ctgagctgac ttacccagg 39

sequence: primer sequence Tgs used to generate

atgacgttgc agcttgtgt 39

sequence: primer sequence 1gs used to generate

ggacaggtca caaaaggaa 39

sequence: primer sequence CG6220 used to generate

agagccgaca ctcaggaggg ttagac 46
31
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<210> 40

<211> 46

<212> DNA

<213> Artificial

<220>
<223> Description of sequence: primer sequence CG6220 used to generate
specific dsRNA

<400> 40
taatacgact cactataggg agagcgaatc aagcgtgaaa aacaac 46

<210> 41

<211> 45

<212> DNA

<213> Artificial

<220>
<223> Description of sequence: primer sequence GFP used to generate
specific dsRNA

<400> 41

taatacgact cactataggg agagaacttt tcactggagt tgtcc 45
<210> 42

<211> 44

<212> DNA

<213> Artificial

<220>

<223> Description of sequence: primer sequence GFP used to generate
specific dsRNA

<400> 42
taatacgact cactataggg agagccatgt gtaatcccag cagc 44

32
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