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B 2 R)

1.) 5’ GGCAAGATCTCAACCGGCAGCGGA 3

2) 5’ CTAATTCTCTGCCTATGGAGCAAG 3’

1) 5" TICCACACCCGGGGCTCTGAGGAT 3°
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(57) Abstract: The present invention relates to gene expression in normal cells and cells of malignant tumors and particularly to
novel markers associated with cancer, Trp8, Trpd and Trp10, and the genes encoding Trp8, Trpd and Trpl0. Also provided are vec-

these human proteins. The invention further relates to diagnostic

and therapeutic methods useful for diagnosing and treating a tamor.
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Trp8, Trp9 and Trpl0, novel markers for cancer

The present invention relates to gene expression in normal cells and cells of malignant
tumors and particularly to novel markers associated with cancer, Trp8, Trp9 and Trpl0, and

the genes encoding Trp8, Trp9 and Trpl0
B (8] TECHNOLOGY

Prostate cancer is one of the most common diseases of older men world wide. Diagnosis and
monitoring of prostate cancer is difficult because of the heterogeneity of the disease. For
diagnosis different grades of malignancy can be distinguished according to the Gleason-Scote
Diagnosis. For this diagnosis a prostate tissue sample is taken from the patient by biopsy and
the morphology of the tissue is investigated. Flowever, this approach only yields subjective
results depending on the experience of the pathologist. For confirmation of these results and
for obtaining an early diagnosis an additional diagnostic method can be applied which is
based on the detection of a prostate specific antigen (PSA). PSA is assayed in serum samples,
blood samples etc. using an anti-PSA-antibody. However, since in principle PSA is also
expressed in normal prostate tissue there is a requirement for the definition of a threshold
value (about 4 ng/mlPSA) in order to be able to distingnish between normal and malign
prostate tissue. Unfortunately, this diagnostic method is quite insensitive and often yields
false-positive results. Moreover, by using this diagnostic method any conclusions as regards
the grade of malignancy, the progression of the tumor and its potential for metastasizing
cannot be drawn. Thus, the use of molecular markers would be helpful to distinguish benign
from malign tissue and for grading and staging prostate carcinoma, particularly for patients
with metastasizing prostate cancer having a very bad prognosis.

The above discussed limitations and failings of the prior art to provide meaningful specific
markers which correlate with the presence of prostate tumors, in particular metastasizing
tumors, has created a need for markers which can be used diagnostically, prognostically and
therapeutically over the course of this disease. The present invention fulfils such a need by the
provision of Tpr8, Trp9 and Trp10 and the genes encoding Trp8, Trp9 and Trpl0: The genes

encoding Trp8 and Trpl0 are expressed in prostate carcinoma and prostatic metastasis, but

JP 2004-505617 A 2004.2.26
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not in normal prostate, benign hyperplasia (BHP) and intraepithelial prostatic neoplasia (PIN).
Furthermore, expression of Trpl0 transcripts is detectable in carcinoma but not in healthy

tissue of the lung, the prostate, the placenta and in melanoma.

SUMMARY OF THE INVENTION

The present invention is based on the isolation of genes encoding novel markers associated
witha cancer, Trp8, Trp® and Trpl0. The new calcium channel proteins Trp8, Trp% and TrpVIYO
are members of the trp (transient receptor potential) - family, isolated from human placenta
(Trp8a and Trp8b) and humane prostate (Trp9, Trp10a and Trpl0b). Trp proteins belong to a
steadily growing family of Ca®" selective and non selective ion channels. In the recent years
seven Trp proteins (trpl - trp7) have been identified and suggested‘to be involved in cation
entry, receptor operated calcium entry and pheromone sensory signaling. Structurally related
to the trp proteins are the vanilloid receptor (VR1) and the vanilloid like receptor (VRL~1)
both involved in nociception triggered by heat. Furthermore, two calcium permeable channels
were identified in rat small intestine (CaT1) and rabbit kidney (ECaC). These distantly related
channels are suggested to be involved in the uptake of calcium ions from the fumen of the
small intestine (CaT1) or in the reuptake of calcium ions in the distal tubule of the kidney
(ECaC). Common features or the Trp and related channels are a proposed structure
comprising six transmembrane domains including several conserved amino acid motifs. In the
present invention the cloning and expression of a CaT1 like calcium channel (Tip8) from
human placenta as well as Trp9 and Trpl0 (two variants, Trpl0a and Trp10b) is described.
Two polymorphic variants of the Trp8 cDNA were isolated from placenta (Trp8a and Trp8b).
Transient expression of the Trp8b ¢DNA in HEK (human embryonic kidney) cells results in
cytosolic calcium overload implicating that the Trp8 channel is constitutive open in the
expression system. Trp8 induces highly calcium selective inward currents in HEK cells. The
C -terminus of the Trp8 protein binds calmodulin in a calcium dependent manner. The Trp9
channel is expressed in trophoblasts and syncytiotrophoblasts of placenta and in pancreatic
acinar cells. Furthermore, the Trp8 channel is expressed in prostatic carcinoma and prostatic
metastases, but not in nomnal tissue of the prostate. No expression of Trp8 transcripts is
detectable in benign prostatic hyperplasia (BPH) or prostatic intraepithelial neoplasia (PIN).
Therefore, the Trp8 channel is exclusively expressed in malign prostatic tissues and serves as

molecular marker for prostate cancer. From the experimental results it is also apparent that the
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modulation of Trp8 “and/or Trpl0, e.g. the inhibition of expression or activity , is of

therapeutic interest, e.g. for the prevention of tumor progression.

The present invention, thus, provides a Trp8, Trp9 and Trp10 protein, i'espectively, as well as
nucleic acid molecule encoding the protein and, moreover, an antisense RNA, a ribozyme and
an inhibitor, which allow to inhibit the expression or the activity of Trp8, Trp9 and/or Trpl0.

n one embodiment, the present invention provides a diagnostic method for détecting a
prostate cancer or endometrial cancer (cancer of the uterus) associated with Trp8 or Trp10in
a tissue of a subject, comprising contacting a sample containing Trp8 and/or Trpl0 encoding
mRNA with a reagent which detects Trp8 and/or Trp10 or the comresponding mRNA.

In a further embodiment, the present invention provides a diagnostic method for detecting a
melanoma, chorion carcinoma, cancer of the lung and of the prostate in a tissue of a subject,
comprising contacting a sample with a reagent which detects Trp10a and/or Trpl0b antisense
transcripts or Trpl0a and/or Trpl0b related antisense transcripts.

In another embodiment, the present invention provides a method of treating a prostate tumor,
carcinoma of the lung, carcinoma of the placenta (chorion carcinoma) or melanoma associated
with Trp8 and/or TrplO, comprising administering to a subject with such an disorder a
therapeutically effect amount of a reagent which modulates, e.g. inhibits, expression of Trp8
and/or Trp10 or the activity of the protein, e.g. the above described compounds.

Finally, the present invention provides a method of gene therapy comprising introducing into
cells of a subject an expression vector comprising a nucleotide sequence encoding the above

mentioned antisense RNA or ribozyme, in operable linkage with a promoter.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1: A, phylogenetic relationship of trp and related proteins. B, hydropathy plot of the
Trp8 protein sequence according to Kyte and Doolittle. C, alignment of Trp8a/b to the
epithelial calcium channels ECaC (from rabbit) and Vrl (from rat). Putative transmembrane

domains are underlined.
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Figure 2: A, polymorphism of the Trp8 gene. The polymorphic variants Trp8a and Trp8b
differ in five base pairs resulting in three amino acid exchanges in the derived protein
sequences. Specific primers were derived from the Trp8 gene as indicated by arrows. B, the
Trp8a and Trp8b genes are distinguishable by a single restriction site. Genomic fragments of
the Trp8 gene can be amplified using specific primers (shown in A). The genomic fragment of
the Trp8b gene contains an additional site of the resiriction enzyme BSP1286! (B). C, the
Trp8 gene is located on chromosome 7. D, geﬁotyping of eleven human subjects. A 458 bp
genomic fragment of the Trp8§ gene was amplified using specific primers (shown in A) and
restricted with BSP12861. The resulting fragments were avalyzed by PAGE electrophoresis.

Figure 3: The Trp8b protein is a calcium selective ion channel. A, representative trace of a
pdiTip8b transfected HEK 293 cell. Trp8b mediated currents are activated by voltage ramps
(-100 mV - +100 mV) of 100 msec at -40 mV or +70 mV holding potential. 1, Trp8b currents
in the presence at 2mm [Ca®'), ;2, effect of solution switch alone 3, switch to nominal zero
calcium solution. B, Trp8b currents in the presence of zero divalent cations. C, current voltage
relationship of the currents shown in A. Inset, leak subtracted current. D, current voltage
relationship of the current shown in B. E, statistics of representative experiments. Black: Trp8
transfected cells, gray: control cells. Columns from left to right: Trp8 currents at - 40 mV
(n=12) and +70 mV holding potential (n=12). Trp8 currents in standard bath solution
including 120 mM NMDG without sodium (n = 7) and with nominal zero calcium ions (n= 8)
or in the presence of 1mM EGTA with zero divalent cations (n = 6). F, representative changes
in [Ca®]; in Trp8b transfected HEK cells {(gray) and controls (black) in the presence or
absence of lmM [Ca®'],. Inset, relative increase of cytosolic calcium concentraﬁon of Trp8h
transfected HEK cells, before and after readdition of 1 mM [Ca®™], in comparison to control

cells.

Figure 4: The C-terminal region of the Trp8 protein binds calmodufin. A, N- and C-terminal
fragments of the Trp8 protein used for calmodulin binding studies. B, the Trp8 protein and a
truncated Trp8 protein which was in vitro translated after Munl cut of the cDNA, which lacks
the C-terminal 32 amino acid residues, were in vitro translated in the presence of *’S-
methionine and incubated with calmodulin coupled agarose beads in the presence of 1 mM
Ca** or 2mM EGTA. C, calmodulin binding to N- and C-terminal fragments of the
Trp8protein in the presence of Ca>* (1 mM) or EGTA (2 mM)

JP 2004-505617 A 2004.2.26
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Figure 5: Expression pattern of the Trp8 ¢DNA. A, Northern blots (left panels, Clontech, Palo
Alto) were hybridized using a 348 bp Ncol/BamHT fragment of the Trp9 ¢cDNA. The probe
hybridizes to mRNA. species isolated from the commercial blot, but not to mRNA Species
isolated from benign prostate hyperplasia (right panel, mRNA isolated from 20 human
subjects with benign prostate hyperplasia). B,C, in situ hybridization with biotinylated Trp8
specific oligonucleotides on slides of human tissues. Left column antisense probes, right

column sense probes. D, antinsense probes.

Figure 6. Differential expression of Tip8 ¢DNA in human prostate. A-F, in situ
hybridization with prostatic tissues. A, normal prostate, B, primary carcinoma, C, benign
hyperplasia, D, rezidive carcinoma, E, prostatic intraepithelial neoplasia, F, lymphnode

metastasis of the prostata.
Figure 7: Trp8a cDNA sequence and derived amino acid sequence

Figure 8: A, Trp8b ¢DNA sequence and derived amino acid sequence
B, cDNA sequence of splice variant 1 (12B1)

C, <DNA sequence of splice variant 2 (17-3)

D, cDNA sequence of splice variant 3 (23A3)

E, cDNA sequence of splice variant 4 (23C3)

Figure 9: A, Trp9 cDNA sequence and derived amino acid sequence B, cDNA sequence of

splice variant 15 and derived amino acid sequence.

Figure 10: A, cDNA sequence of Trpl0a and derived amino acid sequence, B, cDNA

fragment of Trp10a and derived amino acid sequence.

Figure 11: cDNA sequence of Trp10b and derived amino acid sequence.

Figure 12: Expression of Trp8 mRNA in human endometrial cancer or cancer of the uterus. A
- D, in situ hybridization with slides of endometrial cancer hybridized with Trp8 antisense
(left column) or sense probes as controls (right column). E - F, Trp8 antisense probes
hybridized to slides of normal endometrium. It can be clearly seen no hybridization occurs

with normal endometrial tissue.
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Figure 13: Expression of human Trp9 and Trpl0 genes

Northern blots were hybridized using Trp9 (upper panel) or TrplO (lower panel) specific
probes. Bxpression of the Trp9 cDNA. is detectable in many tissues including human prostate
and colon as well as in benign prostatic hyperplasia. Expression of Trpl0 cDNA. is detectable
in human prostate of a commercial northern blot (Clontech, right side). This Northern blot
contains prostatic tissue collected from 15 human subjects in the range of 14 - 60 years of age.
No expression of Trp10 cDNA was detectable in benign prostatic hyperplasia (left side).

Figure 14: Expression of Trpl0 transcripts and Trp10-antisense transcripts in human prostate
cancer and metastasis of a melanoma. In situ hybridizations of slides hybridized with Trpl0-
antisense (A-E, K-N) and Trpl0 related sense probes (F-J, P-R). It can clearly be seen that
both probes detect the same cancer cells indjcating that these cancer cells express Trpl0
transcripts as well as TrplO-antisense transcripts. S, no Trpl0 expression is detectable in
benign hyperplasia of the prostate (BPH). O and T, show expression of Trp10 transcripts (O}
and Trp10-antisense transcripts (T) in a metastasis of a melanoma in human lung. Melanoma

cancer cells express both Trp10 transcripts and Trpl0-antisense transcripts.

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to an isolated nucleic acid molecule encoding the human

prostate carcinoma associated protein Trp8a, Trp8b, Trp9, Trpl0Oa or TrpiOb or a protein

exhibiting biological properties of TrpBa, Trp8b, Trp9, Trp10a or Trpl0b and being selected

from the group consisting of

(a) a nucleic acid molecule encoding a protein that comprises the amino acid sequence
depicted in Figure 7, 84, 9,10 or 11;

(b)  amucleic acid molecule comprising the nucleotide sequence depicted in Figure 7, 84,
9.10,0r 11;

© a nucleic acid molecule included in DSMZ Deposit no. DSM 13579 (deposit date: 28
Tune 2000), DSM 13580 (deposit date: 28 June 2000), DSM 13584 (deposit date: 5
July 2000), DSM 13581 (deposit date: 28 June 2000) or DSM ....(deposit date:....);

(d) a nucleic acid molecule with hybridizes to a nucleic acid molecule specified in (a) to

©
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(&)  amnucleic acid molecule the nucleic acid sequence of which deviates from the nucleic
sequences specified in (a) to (d) due to the degeneration of the genetic code; and
@ a nucleic acid molecule, which represents a fragment, derivative or allelic variation of

a nucleic acid sequence specified in (a) to (e).

As used herein, a protein exhibiting biological properties of Trp8a, Trp8b, Trp9,Trp1Qa or
Trpl0b is understood to be a protein having at least one of the activities as illustrated in the

Examples, below.

As used herein, the term ,,isolated nucleic acid molecule,, includes nucleic acid molecules
substantially free of other nucleic acids, proteins, lipids, carbohydrates or other materials with

which it is naturally associated.

In a first embodiment, the invention provides an isolated nucleic acid molecule encoding the
human prostate carcinoma associated protein Trp8a, Trp8b, Trp9,TrplOa or TrplOb
comprising the amino acid sequence depicted in Figure 7, 8A, 9,10 or 11. The present
invention also provides a nucleic acid molecule comprising the nucleotide sequence depicted
in Figure 7, 84, 9,10 or 11.

The present invention provides not only the generated mucleotide sequence identified in

Figure 7, 8A, 9,10 or 11, respectively and the predicted translated amino acid sequence,
respectively, but also plasmid DNA containing a Trp8a ¢cDNA deposited with the DSMZ,
under DSM 13579, a Trp8b ¢DNA deposited with the DSMZ, under DSM 13580, a Trp9
cDNA deposited with the DSMZ, under DSM 13584, a Trpl0a ¢cDNA deposited with the
DSMZ, under DSM 13581, and a Trp10b ¢cDNA deposited with the DSMZ, under DSM....,
respectively. The nucleotide sequence of each deposited Trp-clone can readily be determined
by sequencing the deposited clone in accordance with known methods. The predicted amino
acid sequence can then be verified from such deposits. Moreover, the amino acid sequence of
the protein encoded by each deposited clone can also be directly determined by peptide
sequencing or by expressing the protein in a suitable bost cell containing the deposited Trp-
encoding DNA, collecting the protein, and determining its sequence.

The nucleic acid molecules of the invention can be both DNA and RNA molecules. Suitable

DNA molecules are, for example, genomic or cDNA molecules. It is understood that all
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nucleic acid molecules encoding all or a portion of Trp8a, Trp8b, Trp9,Trp10a or Trpl0b are
also included, as long as they encode a polypeptide with biological activity. The nucleic acid
molecules of the invention an be isolated from natural sources or can be synthesized
according to know methods.

The present invention also provides nucleic acid molecules which hybridize to the above
nucleic acid molecules. As used herein, the term ,hybridize,, has the meaning of hybridization
under conventional hybridization conditions, preferably under stringent conditions as
descriBecL for example, in Sambrook et al., Molecular Cloning, A Laboratory Manual i
edition (1989) Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY. Also
contemplated are nucleic acid molecules that hybridize to the Trp nucleic acid molecules at
lower stringency. hybridization conditions. Changes in the stringency of hybridization and
signal detection are primarily accomplished through the manipulation of formamide
concentration (lower percentages of formamide result in lowered stringency), salt conditions,
or temperature. For example, lower stringency conditions include an overnight incubation at
37°Cin a solution comprising 6X SSPE (20X SSPE = 3M NaCl, 9.2M NaH,POy; 0.02M
EDTA, pH7.4), 0.5% SDS, 30% formamide, 100 yg/ml salmon sperm blocking DNA,
following by washes at 50°C with 1 X SSPE, 0.1% SDS. In addition, to achieve even Jower
stringency, washes performed following stringent hybridization can be done at higher salt

' concentrations (e(g: sX SSé). Variations in the above conditions rnaybe aocomphshed

through the inclusion and/or substitution of alternate blocking reagents used to suppress
background in hybridization experiments. The inclusion of speciﬁc blocking reagents may
require modification of the hybridizatic;n conditions described above, due to problems with

compatibility.

Nucleic acid molecules that hybridize to the molecules of the invention can be isolated, e.g.,
from genomic or cDNA libraries that were produced from human cell lines or tissues. In order
to identify and isolate such nucleic acid molecules the molecules of the invention or parts of
these molecules or the reverse complements of these molecules can be used, for example by
means of hybridization according to conventional methods (see, e.g., Sambrook et al., supra).
As a hybridization probe nucleic acid molecules can be used, for example, that have exactly
or basically the mucleotide sequence depicted in Figure 7, 8A, 9,10 or 11, respectively, or
parts of these sequences. The fragments used as hybridization probe can be synthetic
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fragments that were produced by means of conventional synthetic methods and the sequence

of which basically corresponds to the sequence of a nucleic acid molecule of the invention.

The nucleic acid molecules of the present invention also include molecules with sequences

that are degenerate as a result of the genetic code.

In a further embodiment, the present invention provides nucleic acid molecules which
comprise fragments, derivatives and allelic variants of the nucleic acid molecules described
above encoding a protein of the invention. ,Fragments,, are understood to be parts of the
nucleic acid molecules that are long enough fo encode one of the described proteins, These
fragments comprise nucleic acid molecules specifically hybridizing to transcripts of the
nucleic acid molecules of the invention. These nucleic acid molecules can be used, for
example, as probes or primers in the diagnostic assay and/or kit described below and,
preferably, are oligonucleotides having a length of at least 10, in particular of at least 15 and
particularly preferred of at least 50 nucleotides. The nucleic acid molecules and
oligonucleotides of the invention can also be used, for example, as primers for 2 PCR

reaction. Examples of particular useful probes (priners) are shown in Tables 1 and 2.

Table 1
Trp8 probes used for in sitw hybridization:
Probes (antisense)
1.) 5 TCCGCTGCCGGTTGAGATCTTGCC 3°
2.) 5’ CTTGCTCCATAGGCAGAGAATTAG 3’
3.)5° ATCCTCAGAGCCCCGGGTGTGGAA3’

Controls (sense)

1.) 5> GGCAAGATCTCAACCGGCAGCGGA 3’
2.} 5" CTAATTCTCTGCCTATGGAGCAAG 3’
3.) 5 TTCCACACCCGGGGCTCTGAGGAT 3°

Tabelle 2

Trp10 probes used for the in situ hybridizations shown in Figure 14:
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Probes (antisense)
1.) 5 GCTTCCACCCCAAGCTTCACAGGAATAGA 3’ (Figure 14 A, 14B)

2.) 5" GGCGATGAAATGCTGGTCTGTGGC 3 (Figure 14C, 14D, 14N, 148, 140)
3.) 5 ATCTTCCAGTTCTTGGTGTCTCGG 3° (Figure 14E, 14K)
4.)5 GCTGCAGTACTCCTGCACCAGGAA 3° (Figure 14L, 14M)

Probes (sense)
1.) 5 TCTATTCCTGTGAAGCTITGGGGTGGAAGC 3° (Figure 14F, 14G)

2.) 5 GCCACAGACCAGCATTTCATCGCC 3° (Figure 14H, 141, 14T)
3.) 5 CCGAGACACCAAGAACTGGAAGAT 3° (Figure 14J, 14P)
4.) 5 TTCCTGGTGCAGGAGTACTGCAGC 3’ (Figure 14Q, 14R)

The term ,derivative,, in this context means that the sequences of these molecules differ from
the sequences of the nucleic acid molecules described above at one or several positions but
have a high level of homology to these sequences. Homology hereby means a sequence
identity of at least 40%, in particular an identity of at least 60%, preferably of more than 80%
and particularly preferred of more than 90%. These proteins encoded by the nudleic acid
and 11, respectively, of at least 80%, preferably of 85% and particularly preferred of more
than 90%, 97% and 99%. The deviations to the above-described nucleic acid molecules may
have been produced by deletion, substitution, insertion or recombination. The definition of the
derivatives also includes splice variants, e.g. the splice variants shown in Figures 8B to 8E
and 9B.

The nucleic acid molecules that are homologous to the above-described molecules and that
represent derivatives of these molecules usually are variations of these molecules that
represent modifications having the same biological function. They can be naturally occurring
variations, for example sequences from other organisms, or mutations that can either occur
naturally or that have been introduced by specific mutagenesis. Furthermore the variations can
be synthetically produced sequences. The allelic variants can be either naturally occurring
variants or synthetically produced variants or variants produced by recombinant DNA

Processes.

10

JP 2004-505617 A 2004.2.26



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(49)

WO 02/10382 PCT/EP01/08309

Generally, by means of conventional molecular biological processes it is possible (see, e.g.,
Sambrook et al., supra) to introduce different mutations into the nucleic acid molecules of the
invention. As a result Trp protsins or Trp related proteins with possibly modified biological
properties are synthesized. One possibility is the production of deletion mutants in which
nucleic acid molecules are produced by continuous deletions from the 5~ or 3’-terminal of the
coding DNA sequence and that lead to the synthesis of proteins that are shortened
accordingly. Another possibility is the introduction of single-point mutation at positions
where a modification of the amino aid sequence influences, e.g., the ion channel properties or
the regulations of the trp-ion channel. By this method muteins can be produced, for example,
that possess a modified ion conducting pore, a modified Ky-value or that are no longer subject
to the regulation mechanisms that normally exist in the cell, e.g. with regard to allosteric
regulation or covalent modification. Such muteins might also be valuable as therapeutically

useful antagonists of Trp8a, Trp8b, Trp9,Trp10a or Trpl0b, respectively.

For the manipulation in prokaryotic cells by means of genetic engineering the nucleic acid
molecules of the invention or parts of these molecules can be introduced into plasmids
allowing a mutagenesis or a modification of a sequence by recombination of DNA sequences.
By means of conventional methods (cf. Sambrook et al., supra) bases can be exchanged and
natural or synthetic sequences can be added. In order to link the DNA fragments with each
other adapters or linkers can be added to the fragments. Furthermore, manipulations can be
performed that provide suitable cleavage sites or that remove superfluous DNA or cleavage
sites. If insertions, deletions or substitutions are possible, in vitro mutagenesis, primer repair,
restriction or ligation can be performed. As analysis method usually sequence analysis,

restriction analysis and other biochemical or molecular biological methods are used.

The proteins encoded by the various variants of the nucleic acid molecules of the invention
show certain common characteristics, such as ion channel activity, molecular weight,
immunological reactivity or conformation or physical properties like the electrophoretical
mobilty, chromatographic behavior, sedimentation coefficients, sofubility, spectroscopic

properties, stability; pH optimum, temperature optimum.

The invention furthermore relates to vectors containing the nucleic acid molecules of the

invention. Preferably, they are plasmids, cosmids, viruses, bacteriophages and other vectors

1
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usually used in the field of genetic engineering. Vectors suitable for use in the present
invention include, but are not limited to the T7-based expression vector for expression in
mammalian cells and baculovirus-derived vectors for expression in insect cells. Preferably,
the nucleic acid molecule of the invention is operatively linked to the regulatory elements in
the recombinant vector of the invention that guarantee the transcription and synthesis of an
RNA in proktyotic and/or eukaryotic cells that can be translated. The nucleotide sequence to
be transcribed can be operably linked to a promoter like a T7, metallothionein I or polyhedrin

promoter.

In a further embodiment, the present invention relates to recombinant host cells transiently or
stable containing the nucleic acid molecules or vectors or the invention. A host cell is
understood to be an organism that is capable to take up in vifro recombinant DNA and, if the
case may be, to synthesize the proteins encoded by the mucleic acid molecules of the
invention. Preferably, these cells are prokaryotic or eukaryotic cells, for example mammalian
cells, bacterial cells, insect cells or yeast cells. The host cells of the invention are preferably
characterized by the fact that the introduced nucleic acid molecnle of the invention either is
heterologous with regard to the transformed cell, i.e. that it does not naturally occur in these
cells, or is localized at a place in the genome different from that of the corresponding

naturally occurring sequence.

A further embodiment of the invention relates to isolated proteins exhibiting biological
properties of the human prostate carcinoma associated protein Trp8a, Trp8b, Trp9,Trpl0a or
Trpl0b and being encoded by the nucleic acid molecules of the invention, as well as to
methods for their production, whereby, e.g., a host cell of the invention is cultivated under
conditions allowing the synthesis of the protein and the protein is subsequently isolated from
the cultivated cells and/or the culture medium. Isolation and purification of the recombinantly
produced proteins may be carried out by conventional means including preparative
chromatography and affinity and immunological separations involving affinity with an anti-
Trp8a-, anti-Trp8b-, anti-Trp9-,anti-Trp10a- or anti-Trp10b-antibody, respectively.

As used herein, the term ,isolated protein,, includes proteins substantially free of other
proteins, nucleic acids, Jipids, carbohydrates or other materials with which it is naturally
associated. Such proteins however not only comprise recombinantly produced proteins but

include isolated maturally occurring proteins, synthetically produced proteins, or proteins
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produced by a combination of these methods. Means for preparing such proteins are well
understood in the art. The Trp proteins are preferably in a substantially purified form. A
recombinantly produced version of a human prostate carcinoma associated protein Trp8a,
Trp8b, Trp9,Trp10a or Trpl0b protein, including the secreted protein, can be substantially
purified by the one-step method described in Smith and Johnson, Gene 67; 31-40 (1988).

In a further preferred embodiment, the present invention relates to an antisense RNA
sequence characterised that it is complementary to an mRNA transcribed from a nucleic acid
molecule of the present invention or a part thereof and can selectively bind to said mRNA,
said sequence being capable of inhibiting the synthesis of the protein encoded by said nucleic
acid molecules, and a ribozyme characterised in that it is complementary to an mRNA
transcribed from a nucleic acid molecule of the present invention or a part thereof and can
selectively bind to and cleave said mRNA, thus inhibiting the synthesis of the proteins
encoded by said nucleic acid molecules. Riboyzmes which are composed of a single RNA
chain are RNA enzymes, i.e. catalytic RNAs, which can intermolecularly cleave a target
RNA, for example the mRNA transcribed from one of the Trp genes. It is now possible to
construct ribozymes which are able to cleave the target RNA at a specific site by following
the strategies described in the literature. (see, e.g., Tanner et al.,, in: Antisense Research and
Apblicatious, CRC Press Inc. (1993), 415-426). The two main requirements for such
ribozymes are the catalytic domain and regions which are complementary to the target RNA
and which allow them to bind to its substrate, which is a prerequisite for cleavage. Said
complementary sequences, i.e., the antisense RNA or ribozyme, are useful for repression of
Trp8a-, Trp8b, Trp9-Trpl0a- and TrplOb-expression, respectively, ie. in the case of the
treatment of a prostate cancer or endometrial cancer (carcinoma of the uterus). Preferably, the
antisense RNA and ribozyme of the invention are complementary to the coding region. The
person skilled in the art provided with the sequences of the nucleic acid molecules of the
present invention will be in a position to produce and utilise the above described antisense
RNAs or ribozymes. The region of the antisense RNA and ribozyme, respectively, which
shows complementarity to the mRNA transcribed from the nucleic acid molecules of the
present invention preferably has a length of at least 10, in particular of at least 15 and
particularly preferred of at least 50 nucleotides.

In still a further embodiment, the present invention relates to inhibitors of Trp8a, Trp8b, Trp9,
Trpl0a and Trp10b, respectively, which fulfill a similar purpose as the antisense RNAs or
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ribozymes mentioned above, i.e. reduction or elimination of biologically active Trp8a, Trp8b,
Trp9, Trp10a or Trp10b molecules. Such inhibitors can be, for instance, structural analogues
of the corresponding protein that act as antagonists. In addition, such inhibitors comprise
molecules identified by the use of the recombinantly produced proteins, e.g. the
recombinantly produces protein can be used to screen for and idenﬁfy inhibitors, for example,
by exploiting the capability of potential inhibitors to bind to the protein under appropriate
conditions. The inhibitors can, for example, be identified by preparing a test mixture wherein
the inhibitor candidate is incubated with Trp8a, Trp8b, Trp9, Trp10a or Trp10b, respectively,
under appropriate conditions that allow TrpSa, Trp8b, Trp9, Trpl0a or Trpl0b to be in a
native conformation. Such an in vitro test system can be established according to methods
well known in the art. Inhibitors can be identified, for example, by first screening for either
synthetic or naturally occurring molecules that bind to the recombinantly produced Trp
protein and then, in a second step, by testing those selected molecules in cellular assays for
inhibition of the Trp protein, as reflected by inhibition of at least one of the biological
activities as described in the examples, below. Such screening for molecules that bind Trp8a,
Trp8b, Trp9, Trpl0a or Trpl0b could easily performed on a large scale, e.g. by screening
candidate molecules from libraries of synthetic and/or natural molecules. Such an inhibitor is,
e.g., a synthetic organic chemical, a natural fermentation product, a substance extracted from
a microorganism, plant or animal, or a peptide. Additional examples of inhibitors are specific
antibodies, preferably monoclonal antibodies. Moreover, the nucleic sequences of the
invention and the encoded proteing can be used to identify further factors involved in tumor
development and progression. In this context it should be emphasized that the modulation of
the calcium channel of 2 member of the trp family can result in the stimulation of the immune
response of T lymphaocytes leading to proliferation of the T lymphocytes. The proteins of the
invention can, e.g., be used to identify further (unrelated) proteins which are associated with
the fumor using screening methods based on protein/protein interactions, e.g. the two-hybrid-
system Fields, S. and Song, O. (1989) Nature (340): 245-246.

The present invention also provides a method for diagnosing a prostate carcinoma which
comprises contacting a target sample suspected to contain the protein Trp8a, Trp8b, Trpl0a
and/or Trpl0b or the Trp8a, Trp8b, Trpl0a and/or Trpl0b encoding mRNA. with a reagent
which reacts with Trp8a, Trp8b, Trpl0a and/or Trp10b or the Trp8a, Trp8b, Trpl0a and/or
Trp10b encoding mRNA and detecting Trp8a, Trp8b, Trp10a and/or Trp10b or Trp8a, Trp8b,
Trp10a and/or Trp 10b encoding mRNA.
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It has been found that carcinoma cells of placenta (chorion carcinoma), lung and prostate
express Trpl0 transcripts as well as Trpl0 antisense transcripts and transcripts being in part
complementary to TrplQO antisense transcripts. Accordingly, the present invention also
provides a method for diagnosing a melanoma, chorion carcinoma, cancer of the lung and of
the prostate in a tissue of a subject, comprising contacting a sample with a reagent which
detects Trp10a and/or Trp10b antisense RNA.

When the target is mRINA (or antisense RNA), the reagent is typically a nucleic acid probe or
a primer for PCR. The person skilled in the art is in a position to design suitable nucleic acids
probes based on the information as regards the nucleotide sequence of Trp8a, Trp8b, Trpl0a
or Tipl0b as depicted in figure 7, 8a, 10 and 11, respectively, or tables 1 and 2, above. When
the target is the protein, the reagent is typically an antibody probe. The term ,antibody”,
preferably, relates to antibodies which consist essentially of pooled monoclonal antibodies
with different epitopic specifities, as well as distinct monoclonal antibody preparations.
Monoclonal antibodies are made from an antigen containing fragments of the proteins of the
invention by methods well known to those skilled in the art (see, e.g., Kohler et al., Nature
256 (1975), 495). As used herein, the term ,antibody” (Ab) or ,,monocional antibody” (Mab)
is meant to include intact molecules as well as antibody fragments (such as, for example, Fab
and F(ab’) 2 fragments) which are capable of specifically binding to protein. Fab and f(ab’)2
fragments lack the Fe fragment of intact antibody, clear more rapidly from the circulation, and
may have less non-specific tissue binding than an intact antibody. (Wahl et al., J. Nucl. Med.
24: 316-325 (1983)). Thus, these fragments are preferred, as well as the products of a FAB or
other immunoglobulin expression library. Moreover, antibodies of the present invention
include chimerical, single chain, and humanized antibodies. The target cellular component,
i.e. Trp8a, Trp8b, Trp10a and/or TrplOb or Trp8a, Trp8b, TrplOa and/or Trpl0b encoding
mRNA or Trpl0a/b antisense transcripts, e.g,, in biclogical fluids or tissues, may be detected
directly in situ, e.g. by in situ hybridization (e.g., according to the examples, below) or it may
be isolated from other cell components by common methods known to those skilled in the art
before contacting with a probe. Detection methods include Northern blot analysis, RNase
protection, in situ methods, e.g. in situ hybridization, in vitro amplification methods (PCR,
LCR, QRNA replicase or RNA-transcription/amplification (TAS, 3SR), reverse dot blot
disclosed in EP-B1 O 237 362)), immunoassays, Western blot and other detection assays that
are known to those skilled jn the art.
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Products obtained by in vitro amplification can be detected according to established methods,
e.g. by separating the products on agarose gels and by subsequent staining with ethidinm
bromide. Alternatively, the amplified products can be detected by using labeled primers for
amplification or labeled dNTPs.

The probes can be detectable labeled, for example, with a radioisotope, a bioluminescent,
compound, a chemiluminescent compound, a fluorescent compound, a metal chelate, or an

enzyme.

Expression of Trp8a, Trp8b, Trpl0a and Trpl0b, respectively, in tissues can be studied with
classical immunohistological methods (Jalkanen et al,, J. Cell. Biol. 101 (1985), 976-985;
Talkanen et al,, J. Cell. Biol. 105 (1987), 3087-3096; Sobol et al. Clin. Immunpathol. 24
(1982), 139-144; Sobol et al., Cancer 65 (1985), 2005-2010). Other antibody based methods
useful for detecting protein gene expression include immunoassays, such as the enzyme
linked immunosorbent assay (ELISA) and the radioimmunoassay (RIA). Suitable antibody
assay labels are known in the art and include enzyme labels, such as, glucose oxidase, and
radioisotopes, such as iodine (***I, "21I), carbon (*C), sulfur (**S), tritium CH), indium (***In),
and technetium rhodamine, and biotin. In addition to assaying Trp8a, Trp8b, Trp 10a or
TrplOb levels in a biological sample, the protein can also be detected in vivo by imaging.
Antibody labels or markers for in vivo imaging of protein include those detectable by X-
radiography, NMR or ESR. For X-radiography, suitable labels include radioisotopes such as
barium or cesium, which emit detectable radiation but are not overtly harmful to the subject.
Suitable markers for NMR and ESR include those with a detectable characteristic spin, such
as deuterium, which may be incorporated into the antibody by labeling of nutrients for the
relevant hybridoma. A protein-specific antibody or antibody fragment which has been labeled
with an appropriate detectable imaging moiety, such as a radioisotope (for example, *'I, *In,
*mTc), a radio-opague substance, or a material detectable by nuclear magnetic resonance, is
introduced (for example, parenterally, subcutaneously, or intraperitoneally) into the mammal.
1t will be understood in the art that the size of the subject and the imaging system used will
determine the quantity of imaging moiety needed to produce diagnostic images. In the case of
a radioisofope moiety, for a human subject, the quantity of radioactivity injected will normally
range from about 5 to 20 millicuries of **mTc. The labeled antibody or antibody fragment will
then preferentially accumulate at he location of cells which contain the specific protein. In
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vivo tumor imaging is described in S.W. Burchiel et al, ,Immunopharmacokinetics of
Radiolabeled Antibodies and Their Fragments“. (Chapter 13 in Tumor Imaging: The

_ Radiochemical Detection of Cancer, S.W. Burchiel and B.A. Rhodes, eds., Masson

Publishing Inc. (1982)).

The marker Trp8a and Trp8b is also useful for prognosis, for monitoring the progression of
the tumor and the diagnostic evaluation of the degree of malignancy of a prostate tumor
(grading and staging), e.g. by using in situ hybridization: In a primary carcinoma Trp8 is
expressed in about 2 to 10% of carcinoma cells, in a rezidive carcinoma in about 10 to 60% of

cells and in metastases in about 60 to 90% of cells.

The present invention also relates to a method for diagnosing endometrial cancer (cancer of
the uterns) which comprises contacting a target sample suspected to contain the protein Trp8a
and/or Trp8b or the Trp8a and/or Trp8b encoding mRNA with a reagent which reacts with
Trp8a and/or Trp8b or the encoding mRNA. and detecting Trp8a and/or Trp8b encoding
mRNA. As regards particular embodiments of this method reference is made to the particular

embodiments of the method of diagnosing a prostate cancer outlined above.

For evaluating whether the concentration of TrpSa, Trp8b, TrplOa or TrplOb or the
concentration of Trp8a, Trp8b, Trp10a or Trpl0b encoding mRNA is normal or increased,
thus indicative for the presence of a malignant tumor, the measured concentration is compared
with the concentration in a normal tissue, preferably by using the ratio of Trp8a:Trp9,
Trp8b:Trp9 or Trpl0(a or b)/Trp? for quantification.

Since the prostate carcinoma forms its own basement membrane when growing invasively, it
can be concluded that only cells expressing Trp8 and Trp10 are involved in this phenomenon.
Thus, it can be concluded that by inhibiting the expression and/or activity of these proteins an
effective therapy of cancers like PCA is provided.

Thus, the present invention also relates to a pharmaceutical composition containing a reagent
which decreases or inhibits Trp8a, Trp8b, Trp10a and/or Trpl0b expression or the activity of
Trp8a, Trp8b, Trp10a and/or Trpl0b, and a method for preventing, treating, or ameliorating a
prostate tumor, endometrial cancer (uterine carcinoma) tumor, a chorion carcinoma, cancer of

the lung or melanoma,which comprises administering to a mammalian subject a
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therapeutically effective amount of a reagent which decreases or inhibits Trp8a, Tip8b,
Trpl0a and/or Trpl0b expression or the activity of Trp8a, Trp8b, TrplOa and/or TrplQb.
Examples of such reagents are the above described antisense RNAs, ribozymes or inhibitors,
e.g. specific antibodies. Furthermore, peptides, which inhibit or modulate the biological
function of Trp8a, Trp8b, Trp9, TrplOa and/or TrplOb may be useful as therapeutical
reagents. For example, these peptides can be obtained by screening combina torial phage
display libraries (Cosmix, Braunschweig, Germany) as described by Rotigen, P. and Collins,
J. (Gene (1995) 164 (2): 243-250), Furthermore, antigenic epitopes of the Trp8 and Trpl0
proteins can be identified by the expression of recombinant Trp8 and Trpl0 epitope libraries
in E. coli (Marquart, A. & Flockerzi, V., FEBS Lett. 407 (1997), 137-140; Trost, C,, et al.,
FEBS Lett. 451 (1999) 257-263 and the consecutive screening of these libraries with serum of
patients with cancer of the prostate or of the endometrium. Those Trp8 and Trpl0 epitopes
which are immunogenic and which lead to the formation of antibodies in the serum of the
patients can be then be used as Trp8 or Trp10 derived peptide vaccines for immune inventions
against cancer cells which express Trp8 or Trpl0. Alternatively to the E. coli expression
system, Trp8 or Trpl0 or epitopes of Trp8 and Trpl0 can be expressed in mammalian cell
lines such as human embryonic kidney (Hek 293) cells (American Type Culture Collection,
ATCC CRL 1573).

Finally, compounds useful for therapy of the above described diseases comprise compounds
which act as antagonists or agonists on the ion channels Trp8, Trp® and Trp10. It could be
shown that Trp8 is a highly calcium selective ion channel which in the presence of
monovalent (namely sodium) and divalent ions (namely calcium) is only permeable for
calcium ions (see Example 4, below, and Figures 3A, C, E). Under physiological conditions,
Trp8 is a calcium selective channe! exhibiting large inward currents. This very large
conductance of Trp8 channels (as wells as Trp9 and Trp10a/b channels) is useful to establish
systems for screening pharmacological compounds interacting with Trp-channels including
high throughput screening systems. Useful high throughput screening systems are well known
to the person skilled in the art and include, e.g., the use of cell lines stably or transiently
transfected with DNA sequences encoding Trp8, Trp9 and Trpl0 channels in assays to detect
calcium signaling in biological systems. Such systems include assays based on Ca-sensitive

dyes such as aequorin, apoaequorin, Fura-2, Fluo-3 and Indo-1.

18

JP 2004-505617 A 2004.2.26



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(57)

WO 02/10382 PCT/EP01/08309

Accordingly, the present invention also relates to a method for identifying compounds which
act as agonists or antagonists on the ion channels Trp8, Trp® and/or Trpl0, said method
comprising contacting a test compound with the ion channel Trp8, Trp9 and/or Trpl0,
preferably by using a system based on cells stably or transiently transfected with DNA
sequences encoding Tip8, Trp9 and/or Trpl0, and determining whether said test compound
affects the calcium uptake.

For administration the above described reagents are preferably combined with suitable
pharmaceutical carriers. Examples of suitable pharmaceutical carriers are well known in the
art and include phosphate buffered saline solutions, water, emulsions, such as oil/water
emulsions, various types of wetting agents, sterile solutions etc. Such cariers can be
formulated by conventional methods and can be administered to the subject at a suitable dose.
Administration of the suitable compositions may be effected by different ways, e.g. by
intravenous, intraperefoneal, subcutaneous, istramuscular, topical or intradermal
administration. The route of administration, of course, depends on the nature of the tumor and
the kind of compound contained in the pharmaceutical composition. The dosage regimen will
be determined by the attending physician and other clinical factors. As is well known in the
medical arts, dosages for any one patient depends on many factors, including the patient’s
size, body surface area, age, sex, the particular compound to be administered, time and route
of administration, the kind and stage of the tumor, general health and other drugs being
administered concurrently.

The delivery of the antisense RNAs or ribozymes of the invention can be achieved by direct
application or, preferably, by using 2 recombinant expression vector such as a chimeric virus
containing these compounds or a colloidal dispersion system. By delivering these nucleic
acids to the desired target, the intracellular expression of Trp8a, Trp8b, Trp10a and/or Trpl0b
and, thus, the level of Trp8a, Trp8b, Trp10a aad/or Trp10b can be decreased resulting in the
inhibition of the negative effects of Trp8a, Trp8b, Trp10a and/or TrplOb, e.g. as regards the

metastasis formation of PCA.

Direct application to the target site can be performed, e.g., by ballistic delivery, as a colloidal
dispersion system or by catheter to a site in artery. The colloidal dispersion systems which can
be used for delivery of the above nucleic, acids include macromolecule complexes,

nanocapsules, microspheres, beads and lipid-based systems including oil-in-water emulsions
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(mixed), micelles, liposomes and lipoplexes, The preferred colloidal system is a liposome.
The composition of the liposome is usually a combination of phospholipids and steroids,
especially cholesterol. The skilled person is in a position to select such liposomes which are
suitable for the delivery of the desired nucleic acid molecule. Organ-specific or cell-specific
liposomes can be used in order to achieve delivery only to the desired tumor. The targeting of
liposomes can be carried out by the person skilled in the art by applying commonly known
methods. This targeting includes passive targeting (utilizing the natural tendency of the
liposomes to distribute to cells of the RES in organs which contain sinusoidal capillaries) or
active targeting (for example by coupling the liposome to a specific ligand, e.g., an antibody,
a receptor, sugar, glycolipid, protein etc., by well known methods). In the present invention
monoclonal antibodies are preferably used to target liposomes to specific tumors via specific

cell-surface ligands.

Preferred recombinant vectors useful for gene therapy are viral vectors, e.g. adenovirus,
herpes virus, vaccinia, or, more preferably, an RNA virus such as a Retrovirus, Even more
preferably, the retroviral vector is a derivative of a murine or avian retrovirus. Examples of
such retroviral vectors which can be used in the present invention are: Moloney murine
Jeukemia virus (MoMuLV), Harvey murine sarcoma virus (HaMuSV), murine mammary
tumor virus (MuMTV) and Rous sarcoma virus (RSV). Most preferably, a non-human
primate retroviral vector is employed, such as the gibbon ape leukemia virus (GaLV),
providing a broader host range compared to murine vectors. Since recombinant retroviruses
are defective, assistance is required in order to produce infectious particles. Such assistance
can be provided, e.g., by using helper cell lines that contain plasmids encoding all of the
structural genes of the retrovirus under the control of regulatory sequences within the LTR.
Suitable helper cell lines are well known to those skilled in the art. Said vectors can
additionally contain a gene encoding a selectable marker so that the transduced cells can be
identified. Moreover, the retroviral vectors can be modified in such a way that they become
target specific. This can be achieved, e.g., by inserting a polynucleotide encoding a sugar, a
glycolipid, or a protein, preferably an antibody. Those skilled in the art know additional
methods for generating target specific vectors. Further suitable vectors and methods for in
vitro- or in vivo-gene therapy are described in the literature and are known to the persons
skilled in the art; see, e.g., WO 94/29469 or WO 97/00957.

20

JP 2004-505617 A 2004.2.26



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(59)

WO 02/10382 PCT/EP01/08309

In order to achieve expression only in the target organ, i.e. thmor to be treated, the nucleic
acids encoding, e.g. an antisense RNA or ribozyme can also be operably linked to a tissue
specific promoter and used for gene therapy. Such promoters are well known to those skilled
in the art (see e.g. Zimmermana et al., (1994) Neuron 12, 11-24; Vidal et al.; (1990) EMBO J.
9, 833-840; Mayford et al., (1995), Cell 81, 891-904; Pinkert et al., (1987) Genes & Dev. 1,
268-76).

For use in the diagnostic research discussed above, kits are also provided by the preseni
invention. Such kits are useful for the detection of a target cellular component, which is
Trp8a, Trp8b, Trpl0a and/or Trpl0b or, alternatively, Trp8a, Trp8b, Trp10a and/or Trpl0b
encoding mRNA or TrplOa/b antisense transcripts, wherein the presence or an increased
concentration of Trp8a, Trp8b, Trpl0a and/or Trplob or, alternatively, Trp8a, Trp8b, TrplOa
and/or Trpl0b encoding mRNA or TrplOa/b antisense transcripts is indicative for a prostate
tumor, endometrial cancer, melanoma, chorion carcinoma or cancer of the lung, said kit
comprising a probe for detection of Trp8a, Trp8b, Trp9, Trplla and/or TrplCb or,
alternatively, TrpSa, Trp8b, Trp9, Trplla and/or TrplOb encoding mRNA or TrplOa/b
antisense iranscripts. The probe can be deiectably labeled. Such probe may be a specific
antibody or specific oligonucleotide. In a preferred embodiment, said kit contains an anti-
Trp8a-, anti-Trp8b-, anti-Trp9-, anti-TrplOa-and/or anti-TrplOb-antibody and allows said
diagnosis, e.g., by ELISA and contains the antibody bound to a solid support, for example, 2
polystyrene microtiter dish or nitrocellulose paper, using techniques known in the art.
Alternatively, said kits are based on a RIA and contain said antibody marked with a
radicactive isotope. In a preferred embodiment of the kit of the invention the antibody is
Jabeled with enzymes, fluorescent compounds, luminescent compounds, ferromagnetic probes
or radioactive compounds. The kit of the invention may comprise one or more containers
filled with, for example, one or more probes of the invention. Associated with container (s) of
the kit can be a notice in the form prescribed by a governmental agency regulating the
manufacture, use or sale of pharmaceuticals or biological products, which notice reflects

approval by the agency of manufacture, us or sale for human administration.

EXAMPLES
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The following Examples are intended to illustrate, but not to limit the invention. While such
Examples are typical of those that might be used, other methods known to those skilled in the
art may alternatively be utilized.

Example 1: Materials and Methods

(A)Isolation of cDNA clenes and Northern blot analysis

Total RNA was isolated from human placenta an prostate using standard techniques. Isolation
of mRNA was performed with poly (A)"RNA - spin columns (New England Biolabs, Beverly,
USA) according to the instructions of the manufacturer. Poly (a) ‘RNA was reverse
transcribed using the cDNA choice system (Gibco-BRL, Rockville, USA) and subcloned in A-
Zap phages (Stratagene, La Jolla, USA). An human expressed sequence tag (GenBank
accession number 1404042) was used to screen an oligo d(T) primed human placenta cDNA
library. Several cDNA clones were identified and isolated. Additional cDNA clones were
isolated from two specifically primed cDNA libraries using primers 5’-gca tag gaa ggg aca
ggt gg-3” and 5°-gag agt cga ggt cag tgg tee-3°.

¢DNA clones were sequenced using a thermocycler (PE Applied Biosystems, USA) and
Thermo Sequenase (Amersham Pharmacia Biotech Europe, Freiburg, Germany). DNA

sequences were analyzed with an automated sequencer (Licor, Linccoln, UUSA).

For Northern blot analysis 5 pg human poly (A)* RNA from human placenta or prostate were
separated by electrophoresis on 0.8 % agarose gels. Poly (A)" RNA was transferred to
Hybond N nylon membranes (Amersham Pharmacia Biotech Europe, Frejburg, Germany).
The membranes were hyridized in the presence of 50 % formamide at 42°C over night. DNA
probes were labelled using [a**PJdCTP and the ,ready prime, labelling kit (Amersham
Pharmacia Biotech Burope, Freiburg, Germany). Commercial Northers blots were hybridized
according to the distributors instructions (Clontech, Paolo Alto, USA).

(B) Construction of expression plasmids and transfection of HEK 293 cells

Lipofections were carried out with the recombinant dicistronic eucaryotic expression plasmid
pdiTRP8 containing the cDNA of Trp8b under the control of the chicken B-actin promotor
followed by an internal ribosome entry side (IRES) and the ¢DNA of the green fluorescent
protein (GFP). To obtain pdiTRP8 carrying the entire protein coding regions of TRP8b and
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the GFP (Prasher, D.C. et al. (1992), Gene 111, 229-233), the 5 and 3'-upﬁmslated sequences
of the TRP8b cDNA were removed, the consensus sequence for initiation of translation in
vertebrates (Kozak, M. (1987) Nucleic Acids Researchl5, 8125-8148) was introduced
immediately 5 of the translation initiation codon and the resulting cDNA. was subcloned into
the pCAGGS vector (Niwa, H., Yamamura, K. and Miyazaki, J (1991), Gene 8, 193-199)
downstream of the chicken B-actin promotor. The IRES derived from encephalmyocarditis
virus (Kim, D.G., Kang, HM., Jang, SX. and Shin H.S. (1992) Mol.Cell Biol. 12, 3636-
3643) followed by the GFP ¢cDNA containing a Ser65Thr nmutation (Heim, R., Cubitt, AB.,
Tsien, R.Y. (1995) Nature 373, 663-664) was then cloned 3' to the TRP8b ¢DNA. The IRES
sequence allows the simultaneous translation of TRP8b and GFP from one transcript. Thus,

transfected cells can be detected unequivocally by the development of green fluorescence.

For monitoring of the intracellular Ca** concentration human embryonic kidney (HEK 293)
cells were cotransfected with the pcDINA3-TRP8b vector and the pcDNA3-GFPvector in a
molar ratio of 4 : 1 in the presence of lipefectamine (Quiagen, Hilden, Germany). To obtain
pcDNA3-TRPS8b the entire protein coding region of TRP8b including the consensus sequence
for initiation of translation in vertebrates (Kozak, M. (1987) Nucleic Acids Researchl5, 8125-
8148) was subcloned into the pcDNA3 vector (Tavitrogen, Groningen, Netherlands). Calcium
monitoring and patch clamp experiments were carried out two days and one day after

transfection, respectively.

(C) Chromosomal localization of the Trp8 gene

The chromosomal localization of the human TRP8 gene was performed using NIGMS
somatic hybrid mapping panel No.2 (Coriell Institute, Camden, NI, USA) previously
described (Drwinga, HL., Toji, LH, Kim, CH., Greene, AE., Mulivor, RA. (1993)
Genomics 16, 311-314; Dubois, B.L. and Naylor, S.L. (1993) Genomics 16, 315-319).

(D) In Vitro Translation, glutathione - sepharose and calmodulin agarese binding assay

N- and C-terminal Trp8-fragments were subcloned into the pGEX-4T2 vector (Amersham
Pharmacia Europe, Freiburg, Germany) resvlting in glutathione-S-transferase (GST)-Trp8
fusion constructs (Fig. 4). The GST-TRP8-fusion proteins were expressed in E. coli BL 21
cells and purified using glutathione - sepharose beads (Amersham Pharmacia Biotech Europe,

Freiburg, Germany).
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In vitro translation of human Trp8 ¢DNA and Xenopus laevis calmodulin ¢cDNA. (Davis, T.N.
and Thomner, J. Proc.Natl Acad.Sci. USA 86, 7909-7913.) was performed in the presence of
*S-methionine using the TNT coupled transcription/translation kit (Promega, Madison,
USA). Translation products were purified by gel fliliration (Sephadex (S0, Amersham
Pharmacia Biotech Burope, Freiburg, Germany) and equal amounts of 5 labeled probes were
incubated for 2 h with glutathione beads bound to GST - Trp8 or calmodulin - agarose
(Calbiochem) in 50 mM Tris-HCL, pH 7.4, 0.1 % Triton X-100, 150 mM NaCl in the presence
of 1 mM Ca* or 2 mM EGTA. After three washes, bound proteins were eluted with SDS
sample buffer, fractionated by SDS-PAGE and *°S labeled proteins were detected using a
Phosphor Imager (Fujifilm, Tokyo, Japan).

(E) Calcium measurements

The intracellular Ca** concentration ([Ca™];) was determined by dual wavelength fura-2
fluorescence ratio measurements (Tsien, R.Y. (1988) Trends Neurosci. 11, 419-424) using a
digital imaging system (T.LL.L. Photonics, Plancgg, Germany). HEK cells were grown in
minimal essential medium in the presence of 10 % fetal calf serum and cotransfected with the
pcDNA3-TRPSb vector and the pCDNA3-GFPvector as described above (B). Transfected
cells were detected by development of green fluorescence. The cells were loaded with 4pM
fura-2/AM (Molecular Probes, Oregon, USA) for one hour. After loading the cells were
rinsed 3 times with buffer B1 (10 mM Hepes, 115 mM NaCl, 2 mM MgClz, SmM KCl, pH
7.4) and the [Ca™"]; was calculated from the fluorescence ratios obtained at 340 and 380 nm
excitation wavelengths as described (Garcia, D.E., Cavalié, A. and Lux, HD. (1994) J.
Neurosci 14, 545-553).

(¥) Electrophysiological recordings

HEK cells were transfected with the eucaryotic expression plasmid pdiTRP8 described in (B)
and electrophysiclocigal recordings were carried out one day after transfection. Single cells
were voltage clamped in the whole cell mode of the patch clamp technique as described
(Hamill, O.P., Marty, A, Neher, E., Sakmann, B. and Sigworth, F.J. (1981) Pfliigers Arch.
391, 85-100; Philipp, S., Cavalié, A., Freichel, M., Wissenbach, U., Zimmer, §., Trost, C.,
Marquart, A., Murakami, M. and Flockerzi, V. (1996) EMBO J. 6166-6171). The pipette
solution contained contained (mM): 140 aspartic acid, 10 EGTA, 10 NaCl, 1 MgCl2, 10
Hepes (pH 7.2 with CsOH) or 125 CsCl, 10 EGTA, 4 CaCl, 10 Hepes (PH 7,2 with CsOH).
The bath solution contained (mM): 100 NaCl, 10 CsCI, 2 MgClz, 50 mannitol, 10 glucose, 20
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Hepes (pH 7,4 with CsOH) and 2 CaCly, or no added CaCl, {-Ca®* solution). Divalent free
bath solution contained (mM): 110 N-methyl-D-glucamine (NMDG). Whole cell currents
were recorded during 100 msec voltage ramps from ~100 to +100 mV at varying holding
potentials.

(G) In Situ Hybridization

In situ hybridizations were carried out using formalin fixed tissue slices of 6 - 8 uM thickness.
The slices were hydrated and incubated in the presence of PBS buffer including 10 pg / ml
proteinase K (Roche Diagnostics, Mannheim, Germany) for 0.5 h. The slices were hybridized
at 37°C using biotinylated deoxy-oligonucleotides (0.5 pmol / pl) in the presence of 33 %
formamide for 12 h. Furthermore the slices were several times rinsed with 2 x SSC and
incubated at 25°C for 0.5 h with avidin / biotinylated horse raddish peroxidase complex
(ABC, DAKO, Santa Barbara, USA). After several washes with PBS buffer the slices were
incubated in the presence of biotinylated tyramid and peroxide (0.15 % w/v) for 10 min,
rinsed with PBS buffer and additionally incubated with ABC complex for 0.5 h. The slices
were washed with PBS buffer and incubated in the presence of DAB solution
(diaminobenzidine (50pg / ml), 50 mM Tris/EDTA buffer pH 8.4, 0.15 % H;0O; in N)N -
dimethyl-formamide; Merck, Darmstadt, Germany), The detection was stopped after 4
minutes by incubating the slides in water. Tyramid was biotinylated by incubating NHS-LC
Biotin (sulfdsuccinimidyl-G-(biotinimid)-hexanoat), 2.5 mg / ml; Pierce, Rockford, USA) and
tyramin-HCI (0.75 mg / ml, Sigma) in 25 mM borate buffer pH 8.5 for 12 h. The tyramid
solution was diluted 1 - 5 : 1000 in PBS buffer.

(H) GenBank accession numbers: TRP8a, Aj243500; TRP8b Aj243501

Example 2: Expression of TRPS transcripts

In search of proteins distantly related to the TRP family of ion channels, an human expressed
sequence tag (EST, GenBank accession number 1404042) was identified in the GenBank
database using BLAST programms (at the National Center for Biotechnology Information
(NCBI); Altschul, S.F., Gish, W., Miller, W., Myers, EEW. and Lipman, D.J.J. (1990) Mol.
Biol. 5, 403-410) being slightly homologous to the VR1 gene. Several human placenta cDNA
libraries were constructed and screeened with this EST DNA as probe. Several full length
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cDNA clones were identified and isolated. The full length cDNA clones encoded two putative
proteins differing in three amino acids and were termed Trp8a and Trp8b (Fig. lc, 2a, 7 and
8A). This finding was reproduced by isolating ¢DNA clones from two ¢DNA libraries
constructed from two individual placentas. The derived protein sequence(s) comprises six
transmembrane domains, a characteristic overall feature of trp channels and related proteins
(Fig.: 1b). The sequence is closely related to the meanwhile published calcium uptake
transport protein 1 (CaT1), isolated from rat intestine (Peng, J.B., Chen, X.Z., Berger, UV,
Vassilev, P.M., Tsukaguchi, H., Brown, EM. and Hediger MLA.(1999) J Biol Chem. 6;274,
22739-22746) and to the epithelial calcium uptake channel (ECaC) isolated from rabbit
kidney (Hoenderop, J.G., van der Kemp, AW, Hartog, A., van de Graaf, 8.F.,, van Os, CH,,
Willems, P.H. and Bindels, R.J. (1999) J Biol Chem. 26,274, 8375-8378). Expression of
Trp8a/b transcripts are detectable in human placenta, pancreas and prostate (Fig.: 5) and the
size of the Northern signal (3.0 kb) corresponds with the size of the isolated full length
cDNAs. In addition, a shorter transcript of 1.8 kb, probably a splice variant, is detectable in
human testis. The Trp8 mRNA is not expressed in small intestine or colon (Fig.: 5)
implicating that Trp8 is not the human ortholog of the rat CaT1 or rabbit ECaC proteins. To
investigate whether there are other related sequences Trp8a/b derived primers (UW241, 5°-
TAT GAG GGT TCA GAC TGC-3" and UW242, 5’-CAA AGT AGA TGA GGT TGC-3’)
were used to amplify a 105 bp fragment from human genomic DNA being 95% identical on
the nucleotide level to the Trp8 sequence (data not shown). This indicates the existence of

several similar sequences in humans at least at the genomic level.

Example 3; Two variants of the Trp8 protein (Trp8a and Trp8b) arise by polymerphism

Two variants of the Trp8 cDNA. were isolated from human placenta (Fig.: 24, 7 and 8A)
which encoded two proteins which differ in three amino acids and were termed Trp8a and
Trp8b. Trp8a/b specific primers were designed to amplify a DNA fragment of 458 bp of the
Trp8 gene from genomic DNA jsolated from human T-lymphocytes (primer pair: UW243, 5°-
CAC CAT GTG CTG CAT CTA CC-3’ and UW244, 5>-CAA TGA CAG TCA CCA GCT
CC-3%). The amplification product contains a part of the sequence where the derived protein
sequence of TrpSa comprises the amino acid valine and the Trp8b sequence methionine as
well as a silent base pair exchange (g versus a) and an intron of 303bp (Fig.: 2.A, B). Both
variants of the Trp8 genes (a,b) were amplified from genomic DNA in equal amounts

indicating the existence of both variants in the human genome and therefore being not the
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result of RNA editing (Fig.: 2B). The Trp8a gene can be distinguished from the Trp8b gene
by cutting the genomic fragment of 458bp with the restriction enzyme Bsp1286I (Fig. 2B).
Using human genomic DNA isolated from blood of twelve human subjects as template, the
458bp fragment was amplified and restricted with BSP12861. In eleven of the tested subjects
only the Trp8b gene is detectable, while one subject (7) contains Trp8a and Trp8b genes (Fig.:
2D). These implicates that the two Trp8 variants arise by polymorphism and do not represent
individual genes. Using Trp8 specific primers and chromosomal DNA as template, the Trp8
locus is detectable on chromosome 7 (Fig.: 2C).

Example 4: Trp8b is a calcium per ble ch 1

The protein coding sequence of the Trp8b cDNA was subcloned into pcDNA3 vector
(Invitrogen, Groningen, Netherlands) under the control of the cytomegalovirus promotor
(CMV). Human embryonic kidney (HEK 293) cells were cotransfected with the Trp8b
PcDNA3 construct (pcDNA3-Trp8b vector) and the pcDNA3-GFPvector encoding the green
fluorescent protein (GEP) in 4:1 ratio. The Trp8b ¢DNA and the cDNA of the reporter, GFP,
was ransiently expressed in human embryonic kidney (HEK 293) cells. The intracellular ca?*
concentration ([Ca*'}}) and changes of [Ca*"}; were determined by dual wavelength fura-2
fluorescence ratio measurements (Fig.: 3F) in cotransfected cells which were identified by the

green fluorescence of the reporter gene GFP.

Dual wavelength fura-2 fluorescence ratio measurement is a standard procedure (e.g. in: An
introduction of Molecular Neurobiology (ed. Hall, Z.W.)Sinauer Associates, Sunderland,
USA (1992)) using fura-2, which is a fluorescent Ca®* sensitive dye and which was designed
by R.Y.Tsien (e.g. Trends Neurosci. 11, 419-424 (1988) based upon the structure of EGTA.
Tts fluorescence emission spectrum is altered by binding to Ca®’ in the physiological
concentration range. In the absence of Ca™*, fura-2 fluoresces most strongly 2t an excitation
wavelength of 385 nm; when it binds Ca®, the most effective excitation wavelength shifts to
345 nm. This property is used to measure local Ca* concentrations within cells. Cells can be
loaded with fura-2 esters (e.g. fura-2AM) that diffuse across cell membranes and are
hydrolyzed to active fura-2 by cytosolic esterases.

In the presence of 1mM Ca®*, Trp8 expressing cells typically contained more than 300 nM
cytosolic Ca**, while non transfected controls contained less than 100 nM Ca®* ions (Fig. 3F).
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‘When Trp8b transfected cells were incubated without extracellular Ca®", the intracelular Ca®*
concentration ([Ca**};) decreased 1o levels comparable to non transfected cells. Readdition of
1ImM Ca* to the bath resulted in significant increase of the cytosolic [Ca®*] in Trp8b
transfected cells, but not in controls (Fig.: 3F). After readdition of Ca? jons to the bath
solution, the cytosolic Ca®™ concentration remains on a high steady state level in the TrpSb
transfected cells.

Example 5: Trp8 expressing cells show calcium selective inward currents

To characterize in detail the electrophysiological properties of TRPS, TRPS and GFP were
coexpressed in HEK293 cells using the dicistronic expression vector pdiTRP8 and measured
currents using the patch clamp technique in the whole cell mode (Hamill, O.P., Marty, A.,
Neher, E., Sakmann, B. and Sigworth, F.J. (1981) Pflugers Arch., 391, 85-100).

The eucaryotic expression plasmid pdiTRP8 contains the cDNA of Trp8b under the control of
the chicken B-actin promotor followed by an internal ribosome entry side (JRES) and the
cDNA of the green fluorescent protein (GFP). To obtain pdiTRP8 carrying the entire protein
coding regions of TRP8b and the GFP (Prasher, D.C. et al. (1992), Gene 111, 229-233), the
S'and 3 -untranslated sequences of the TRP8b ¢cDNA were removed, the consensus sequence
for initiation of translation in vertebrates (Kozak, M. (1987) Nucleic Acids Researchl5, 8125-
8148) was introduced immediately 5°of the trauslation initiation codon and the resulting
cDNA was subcloned into the pCAGGS vector (Niwa, H., Yamamura, K. and Miyazaki, J
(1991), Gene 8, 193-199) downstream of the chicken B-actin promotor. The IRES derived
from encephalmyocarditis virus (Kim, D.G., Kang, HM., Jang, SK. and Shin H.S. (1992)
Mol.Cell.Biol. 12, 3636-3643) followed by the GFP ¢DNA. containing a Ser65Thr nmutation
(Heim, R., Cubitt, A.B., Tsien, R.Y. (1995) Nature 373, 663-664) was then cloned 3" to the
TRP8b ¢DNA. The IRES sequence allows the simultaneous translation of TRP8b and GFP
from one transcript. Thus, transfected cells can be detected unequivocally by the development

of green fluorescence.

In the presence of 2 mM external calcium, Trp8b transfected HEK cells show inwardly
rectifying currents, the size of which depends on the level of intracellular calcium and the
electrochemical driving force. The resting membrane potential was held either at —40 mV, or,
to lower the driving force for calcium influx in between pulses, at + 70 mV. Current traces
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were recorded in response to voltage ramps from —100 to +100 mV, that were applied every
second. To monitor inward and outward currents over time, we analyzed the current size at —
80 and + 80 mV of the ramps. Figure 3A shows a representative trace of the current at — 80
mV over time. Both at a holding potential of ~40 mV or ai +70 mV, the currents are
significantly larger than in cells transfected with only the GFP containing vector (Fig.: 3E).
Interestingly, after changing to a positive holding potential, current size in Trp8 transfected
cells slowly increases and reaches steady state after approximately 70 seconds (Fig.: 3A). To
determine the selectivity of the induced currents, we then perfused the cells with solutions that
either contain no sodium, no added Ca** (Fig. 3A, C) or a sodium containing, but divalent ion
free bath solution. To control for the effect of the solution change alone, we also perfused
with normal bath (see puff in Fig. 3A). While removal of external Ca" completely abolishes
the trp 8 induced currents - the remaining current beiné identical in size and shape to the
control (Fig.: 34, C, E), removal of external sodium has no effect (Fig.: 3E). An important
hallmark of calcium selective channels (e.g. Vennekens, R., Hoenderop, G.I., Prenen, I.,
Stuiover, M., Willems, PHGM, Droogmans, G., Nilius, B.and Bindels, R.J.M (1999) J. Biol.
Chem. 275, 3963-3969), is their ability to conduct sodium only if all external divalent ions,
namely Ca** and magnesium are removed. To fest whether the trp 8 channel conforms with
this phenomenon normal bath solution was switched to a solution containing only sodium and
1 mM EGTA. As can be seen in Figure 3B and D, Trp8 transfected cells can now conduct
very large sodium currents. Interestingly, immediately after the solution change, the currents
first become smaller before increasing rapidly, indicating that the pore may initially still be
blocked by calcium a phenomenon usually called anomalous mole fraction behaviour
(Warnat, J., Philipp, S., Zimmer, S.,.Flockerzi, V., and Cavalié A.(1999) J Physiol. (Lond)
518, 631-638). The measured outward currents of Trp8 transfected cells in normal bath
solution are not significantly different from non-transfected control cells or cells which only
express the reporier gene GFP. As the removal of external Ca®" abolishes the Trp8 specific
current, the remaining current was subtracted from the current before the solution change to
obtain the uncontaminated Trp8 conductance (see inset in Fig.: 3C). As expected from the
given ionic conditions (high BGTA inside, 2 mM Ca¥ outside), the current-voltage
relationship now shows prominent inward rectification with little to no outward current.

Both the time course of the development of Trp8 currents and the size of the currents depend

on the frequency of stimulation (data not shown), the internal and external Ca®* concentration
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and the resting membrane potential, suggesting that Trp8 calcium conductance is intrically
regulated by a Ca*" mediated feedback mechanisms.

Example 6: Ca*" / calmoduliu binds to the C-terminus of the Trp8 protein

To test whether calmodulin, a prime mediator of calcium regulated feedback, is involved, first
it was investigated biochemically whether Trp8 protein can bind calmodulin. Trp8 cDNA was
in vitro translated in the presence of **S-methionine and the product incubated with
calmodulin-agarose beads. After several washes either in the presence or abscence of Ca™,
the beads were incubated in Laemmli buffer and subjected to SDS-polyacrylamide gel
electrophoresis. In the presence of Ca®** (1mM), but not in the absence of Ca**, Trp8 protein
binds to calmodulin (Fig.: 4B).

To narrow down the binding site, two approaches were undertaken: Firstly, GST-TRP8
fission proteins of various intracellular domains of Trp8 were constructed, expressed in E. coli
and bound to gluthathione sepharose beads. These beads were then incubated with in vitro
translated *’S- labeled calmodulin, washed and subjected to gel electrophoresis. Secondly,
truncated versions of in vitro translated Trp8 protein were used in the above described binding
to calmodulin-agarose. As shown in Figure 4A, and C, fusion proteins of the N-terminal
region (N1, N2) of Trp8 did not bind calmodulin, while C-terminal fragments (C1, C2, C3,
C4) showed calmodulin binding in the presence of calcium (for localization of fragments
within the entire Trp® protein see Fig. 4C). Accordingly, a truncated version of in vitro
translated Trp8, which lacks the C-terminal 32 amino acid residues did not bind to
calmodulin-agarose (4B). We have restricted the calmodulin binding site to amino acid
residues 691 to 711 of the Trp8 protein. This calmodulin binding site does not resemble the
typical conserved IQ - motif of conventional myosins, but has limited sequence homology to
the calcium dependent calmodulin binding site 1 of the transient receptor potential like (trpl)
protein of Drosophila melanogaster (Warr and Kelly, 1996) with several charged amino acid
residues conserved. The sequence of the calmodulin binding site of the Trp8 protein
resembles a putative amphipathic a-helical wheel structure with a charged and a hydrophobic
site according to a model proposed by Erickson-Vitanen and De Grado (1987, Methods
Enzymol. 139, 455-478.).
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Example 7: Expression of Trp8 transeripts in human placenta and pancreas

Several slides from a human placenta of a ten week old abort were used for in situ
hybridization experiments. The in situ hybridization experiments revealed expression of Trp8
transcripts in human placenta (Fig.: 5B). Expression was detectable in trophoblasts and
syncytiotrophoblasts of the placenta, but not in Langhans cells.

Trp8 transcripts are detectable in human pancreas (Fig.: 5A). Therefore Trp8 probes were
bybridized to tissue sections of human pancreas. The pancreatic tissues were removed from
patients with pancreas cancer. Trp8 expression is detectable in pancreatic acinar cells, but not
in Langerhans islets (Fig.: 5C). No Trp8 expression was found in regions of pancreatic

carcinomas (data not shown).

Furthermore, the Trp8 cDNA is not detectable in human colon nor in human kidney by in situ
hybridization as well as by Northern analysis (Fig.: 5A, D). The Northemn results taken
together with the in situ expression data indicate that the Trp8 protein is not the human
ortholog of the CaT1 and ECaC channels cloned from rat intestine (Peng, J.B., Chen, X.Z.,
Berger, U.V., Vassilev, P.M., Tsukaguchi, H,, Brown, EM. and Hediger M.A.(1999) J Biol
Chem. 6;274, 22739-22746) and from rabbit kidney (Hoenderop, 1.G., van der Kemp, AW,
Hartog, A., van de Graaf, S.F., van Os, C.H., Willems, P.H. and Bindels, R.J. (1999) T Biol
Chem. 26;274, 8375-8378), respectively. Trp8 is unlikely to represent the human version of
CaT1 as its expression is undetectable in the small intestine and colon tissues where CaT1 is
abundantly expressed. If, however, Trp8 is the human version of rat CaT1l, a second gene
product appears to be required for Ca*" uptake in human small intestine and colon attributed

to CaT1 in rat small intestine and colon.

Example 8: Differential expression of Trp8 transcripts in benign and malign tissue of

the prostate

The Trp8 transcripts are expressed in human prostate as shown by hybridization of a Trp8
probe to a commercial Northern blot (Clontech, Palo Alto, USA) (Fig.: 5A). Trp8 transcripts
were not detectable by Northern blot analysis using pooled mRNA of patients with benign
prostatic hyperplasia (BPH) (Fig.: 5A, prostate®). To examine Trp8 expression on the cellular
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level, sections of prostate tissues were hybridized using Trp8 specific cDNA probes (Table 3).
Expression of Trp8 transcripts is not detectable in normal prostate (n = 3), benign hyperplasia
(BPH, n = 15) or prostatic intraepithelial neoplasia (PIN, n = 9) (Fig.: 6A, C, E). Trp8
transcripts were only detectable in prostate carcinoma (PCA), although with different
expression levels. Low expression levels were found in primary carcinomas (2 - 10 % of the
carcinoma cells, n = 8) (Fig.: 7B) . Much stronger expression was detectable in rezidive
carcinoma (10 - 60 %) (Fig.: 7D, n = 6) and metastases of the prostate (60 - 90 %, n = 4)
(Fig.: 7F). Thus it has to be concluded that the commercial Northern blot used in Fig.: SA
contains not only normal prostate mRNA as indicated by the distributor. According to the
distributors instructions the prostate mRINA used for this Northern blot was collected from 15
human subjects in the range of 14 o 60 years of age. This prostate tissue was not examined
by pathologic means. Since Trp8 expression is not detectable in normal or benign prostate,
this finding implicates that the mRNA used for this Northern blot was extracted in part from
prostatic carcinoma fissue. To summarize, Trp8 expression is only detectable in malign
prostate and, thus, the Trp8 c¢DNA is a marker for prostate carcinoma. The results are

summarized in Table 4.

Table 3
Trp8 probes used for in situ hybridization:
Probes (antisense)
1.) 5 TCCGCTGCCGGTTGAGATCTTGCC 3’
2.) 5 CTTGCTCCATAGGCAGAGAATTAG 3”
3.) 5" ATCCTCAGAGCCCCGGGTGTGGAA3’

Controls (sense)

1.) 5> GGCAAGATCTCAACCGGCAGCGGA 3
2.) 5 CTAATTCTCTGCCTATGGAGCAAG 3’
3.) 5 TTCCACACCCGGGGCTCTGAGGAT 3°

Table 4
Prostate total negative positive
pormal 3 3 0
BPH 15 15 ]
PIN 9 9 ¢
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carcinoma 18 1 17

(B) Differential expression of Trp8 transcripts in benign and malign tissue of the uterus

Moreover it could be shown that Trp8 is expresed in endometrial cancer (also called cancer of
the uterus, to be distinguished from uterine sarcoma or cancer of the cervix) whereas no
expression was observed in normal uterus tissue. Thus, Trp8 also is a specific marker for the

diagnosis of the above cancer (Fig. 12).

Example 9: Characterization of Trp9

The complete protein coding sequence of Trp9 was determined (Fig. 9). Trp 9 transcripts are
predominantly expressed in the human prostate and in human colon. As it could be shown by
Northern blot analysis, there is no difference of the expression of TRP? in benigne prostata
hyperplasia (BPH, Fig. 13, upper panel left) or prostate carcinoma (Fig. 13, upper panel
right). However, Trp? is useful as a reference marker for prostata carcinoma, i.e. can be used
for quantifying the expression level of Trp8. The ratio of the expression of Trp8:Trp? in
patients and healthy individuals is useful for the development of a quantitative assay.

Example 10; Characterization of Trp10

The complete protein coding sequence of TRP1Q (a and b) was determined by biocomputing
(Fig. 10 and 11). Using a 235 bp fragment of the Trp10 ¢cDNA as probe in Northern blot
analysis TRP10 transcripts could only be detected in mRNA isolated from. individuals with
prostate cancer (Fig. 13, bottom panel) but not in mRNA isolated from benign tissue of the
prostate (prostate BPH) nor in mRNA isolated from heart, brain, placenta, lung, liver, skeletal
muscle, kidney and pancreas. The 235 bp cDNA fragment of the Trp10 cDNA was amplified
using the primer pair UW248 5’-ACA. GCT GCT GGT CTA TTC C-3” and UW249 5°-TAT
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GTG CCT TGG TTT GTA CC-3’ and prostate cDNA. as template. In summary, Trpl0a and
Trpl0b , like TRP8 are also expressed in malignant prostate tissue. So far, its expression
could not be observed in any other tissue examined (see above). Thus, Trp 10a and Trpi0b

are also useful markers which are specific for malignant prostate tissue.

Furthermore, database searches in public databases of the national center for biological
information (NCBI) revealed the existence of several expressed sequence tags (EST clones)
being in part identical to the Trp10 sequence. These EST clones were originally isolated from
cancer tissues of lung, placenta, prostate and from melanoma. These clones include the
clones with the following accession numbers; BE274448, BE408880, BE207083, BE791173,
AI67IBS3’, BE390627. The results demonstrate that cancer cells of these tissues express
Trp10 related transcripts whereas no expression of Trpl0 transcripts in the corresponding
healthy tissues are detectable (Figure 13). Furthermore, it could be shown that in cancer cells
of melanoma and prostate cancer TrplQ transcripts are expressed as shown by in situ
hybridizations using 4 antisense probes (Figure 14A ~ E and 13K-O and Table 2, above).
Furthermore, it could clearly be shown that cancer cells of these tissues expressing Trpl0
transcripts also express TrplO-antisense transcripts as shown in Figure 14F-J, Figure 14P-R.
and Figurel4T by in situ hybridizations using 4 sense probes (Table 2, above). The in situ
hybridization experiments demonstrate that detection of a subset of cancer cells derived from
carcinoma of lung, placenta, prostate and melanoma is feasible using antisense as well as
sense probes complementary to TrplO transcripts or complementary to Trpl0-antisense

transcripts, respectively.
The foregoing is meant to illustrate but not to limit the scope of the invention. The person

skilled in the art can readily envision and produce further embodiment, based on the above

teachings, without undue experimentation.
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‘What Is claimed Is:

1. An isolated nucleic acid molecule encoding the human prostate carcinoma associated
protein Trp8a, Trp8b, Trp9, Trpla or Trpl0b or a protein exhibiting biological properties
of Trp8a, Trp8b, Trp%, Trpl0a or Trp10b and being selected from the group consisting of

(2) a nucleic acid molecule encoding a protein that comprises the amino acid sequence
depicted in Figure 7, 8A, 9, 10 or 11;

(b) a nucleic acid molecule comprising the nucleotide sequence depicted in Figure 7, 84,

9, 100r 11;

(¢) a nucleic acid molecule included in DSMZ Deposit No. DSM 13579, DSM 13580, DSM
13584 , DSM 13581 or DSM....;

(d) a nucleic acid molecule which hybridizes to a nucleic acid molecule specified in (a) to (c);

(e) a mucleic acid molecule the nucleic acid sequence of which deviates from the nucleic
sequences specified in () to (d) due to the degeneration of the genetic code; and

(® a nucleic acid molecule, which represents a fragment, derivative or allelic variation of a

nucleic acid sequence specified in (a) to (e).
2. A recombinant vector containing the nucleic acid molecule of claim 1
3. The recombinant vector of claim 2 wherein the nucleic acid molecule is operatively linked
1o regulatory elements allowing transcription and synthesis of a translatable RNA in
prokaryotic and/or cukaryotic host cells.

4. A recombinant host cell which contains the recombinant vector of claim 3.

5. The recombinant host cell of claim 4, which is a mammalian cell, a bacterial cell, an insect

cell or a yeast cell.

6. An isolated protein exhibiting biological properties of the human prostate carcinoma
associated protein Trp8a, Trp8b, Trp9, Trpl0a or Trpl0b which is encoded by a nucleic acid

molecule of claim 1.

7. A recombinant host cell that expresses the isolated protein of claim 6.
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8. A method of making an isolated protein exhibiting biological properties of the human
prostate carcinoma associated protein Trp8a, Trp8b, Trp®, TrplOa or TrplOb comprising:
(a) culturing the recombinant host cell of claim 6 under conditions such that said protein is
expresséd; and

(b) recovering said protein.
9. The protein produced by the method of claim 8.

10. An antisense RNA. sequence characterized in that it is complementary to an mRNA
transcribed from a nucleic acid molecule of claim 1 or a part thereof and can selectively bind
to said mRNA or part thereof, said sequence being capable of inhibiting the synthesis of the

protein encoded by said nucleic acid molecule.

11. A ribozyme characterized in that it is complementary to an mRNA transcribed from a
nucleic acid molecule of claim 1 or a part thereof and can selectively bind to and cleave said
mRNA. or part thereof, thus inhibiting the synthesis of the protein encoded by said nucleic

acid molecule.

12. An inhibitor characterized in that it can suppress the activity of the protein of claim 6.

13. A method for diagnosing a prostate carcinoma which comprises contacting a target
sample suspected to contain the protein Trp8a, Trp8b, TrplQa and/or Trpllb or the Trp8a,
Trp8b, TrplOa and/or TrplOb encoding mRNA with a reagent which reacts with Trp8a,
Txp8b, Trpl0a and/or Trpl0b or the Trp8a, Trp8b, Trpl0a and/or Trpl0b encoding mRNA
and detecting Trp8a, Trp8b, Trpl0Oa and/or TrplOb or the Trp8a, Trp8b, Trpl0a and/or
Trp10b encoding mRNA.

14. The method of claim 13, wherein the reagent is a nucleic acid.

15. The method of claim 13, wherein the reagent is an antibody.

16. The method of claim 13, wherein the reagent is detectably labeled.
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17. The method of claim 16, wherein the label is selected from the group consisting of a
radioisotope, a bioluminescent compound, a chemiluminescent compound, a fluorescent

compound, a metal chelate, or an enzyme.

18. A method for diagnosing an endometrial cancer (carcinoma of the uterus) which
comprises contacting a target sample suspected to contain the protein Trp8a and/or Trp8b or
the Trp8a and/or Trp8b encading mRNA with a reagent which reacts with Trp8a and/or Trp8b
or the Trp8a and/or Trp8a and/or trp8b encoding mRINA and detecting Trp8a and/or Trp8b or
the Trp8a and/or Trp8b encoding mRNA.

19. The method of claim 18, wherein the reagent is a nucleic acid.
20. The method of claim 18, wherein the reagent is an antibody.
21. The method of claim 18, wherein the reagent is detectably labeled.

22. The method of claim 21, wherein the label is selected from the group consisting of a
radioisotope, a bioluminescent compound, a chemiluminescent compound, a fluorescent

compound, a metal chelate, or an enzyme.

23. A method for diagnosing a melanoma, chorion carcinoma, cancer of the lung and of the
prostate in a tissue of a subject, comprising contacting a sample with a reagent which detects
Trpl0a and/or Trpl0b antisense RNA or Trpi0a and/or Trp10b related antisense RNA.

24. A method for preventing, treating, or ameliorating a prostate tumor, endometrial cancer
(carcinoma of the uterus) tumor, a chorion carcinoma, cancer of the lung or melanoma, which
comprises administering to a mammalian subject a therapeutically effective amount of a
reagent which decreases or inhibits expression of Trp8a, Trp8b, Trp10a and/or Trp10b and/or
the activity of Trp8a, Trp8b, Trp10a and/or Trpl0b.

25. The method of claim 24, wherein the reagent is a nucleotide sequence comprising an

antisense RNA.
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26. The method of claim 24, wherein the reagent is a nucleotide sequence comprising a

ribozyme.

27. The method of claim 24, wherein the reagent is an inhibitor of Trp8a, Trp8b, Trpl0a
and/for Trp10b.

28. The method of claim 27, wherein the reagent is an anti-Trp8a-, anti Trp8b-, anti-Trp10a-
and/or anti-Trpl0b antibody or a fragment thereof.

29. A diagnostic kit useful for the detection of Trp8a, Trp8b, Trp10a and/or Trp10b or Trp8a,
Trp8b, Trpl0a and/or Trpl0b encoding mRNA or Trpl0a and/or Trpl0Ob antisense transcripts
in a sample, wherein the presence of an increased concentration of Trp8a, Trp8b, Trp9,
Trpl0a and/or TrplOb or Trp8a, Trp8b, Trp9, TrplOa and/or TrplOb encoding mRNA or
Trpl0a and/or TrplOb antisense transcripts is indicative for a prostate tumor, endometrial
cancer (cancer of the uterus) tumor, a chorion carcinoma, cancer of the lung or melanoma,
said kit comprising a probe for detection of Trp8a, Trp8b, Trp?, Trpl10a or Trpl0b or Trp8a,
Trp8b, TrpS, TrplOa and/or Trpl0b encoding mRNA or Trpl0z and/or TrplOb antisense

transcripts.

30. The kit of claim 29, wherein the target component to be detected is Trp8a, Trp8b, Trp9,
Trp10a and/or Tip10b and the probe is an antibody.

31. A method for identifying a compound which acts as an agonist or antagonist on the ion

channels Trp8, Trp9 and/or Trpl0, said method comprising contacting a test compound -

with the ion channel Trp8, Trp9 and/or Trp10,and determining whether said test compound
affects the calcium uptake.
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Fig. 7
10 30 50
GCCRAGTGTA ABCTCRACAGCCCTCTCCARACTCGCT! TGC TCCCA
70 30 110
AGGP.ACTCGTCAGGAAGGEAGGAGRCAGGAGPmEGACCTCTRCAGGGAGACGGTEGGGC
130 150 170
GECCCTT GATGTGGCCCCAAGECTGAGTCCCETCAGRRT GG
190 210 230
TCAGGCCCCCARGEAGECGGCCCTACACTCC TTGTCACTGCCCA,
¥ 6 L §LPEKTETKSE
250 270 290
GCTARTTCTCTGCCT TCTGCAGATGGTTCCAGAGACEGGAGTCCTRREC
L I L ¢ L WS KXKZF CRWTFOQR®RE S W A
310 330 350 .
CCRGRGCCK ACARCCTCCTECAGCRGAAGAGGATCTGAEAGTCTCCICTCCT
©$ RDEGWNLLQQEKERTIWESPLIL
370 "3%0 410
TCTAGCTGCC TAATGATETCCAGECCCTGARCARGTTGCIX
L A A KXKDJXN DV QALUEYNZEKTELILEKTYEZETIDC
430 450 470
CABGGTGC C ATAGCAGCCCTCTATGR
EVY HQRGA 2ZMNGETALETISABALYD
490 510 530
CBACCTGGAGGCCGCCATGETGCIGAT TECCOC o coar
W1 EBEAAMNTYELMESRAEP?PETLTYVTFEE®HN
550 570 590
GRCATCTGAGCT \GRCTGCACTGCACATCGCTGTTGTGARCCAGAACRT
T § ELYEGOQTALARTIATYVYVNOQNHM
610 630 650
GAACCTGGTGCGAGCCCTGCTTGCCC GTGTCTCTGCCAGAGCCACAGGCAC
N LVRALTLARERASVYSAERATGT
670 690 710
TGCCTTCCGCCETAGTCCCLLC TCTAC BCCCTTTGICCTTTGC
A FRURSPRNTLIYFGETHPTILSF A
730 750 170
T6CC CAGT TGCICATTGAGCATGGAGCTGACATCCG
ACVYNSEETILIVRLLTIEHGH ATDTIR
790 810 830
GGCCCAGGACTCCC () \CATCCTC] CTCCAGCCC
AQDPSLGNTVYVYILHEILIZLOQEPENEKT
850 870 890
CTTTGCCTGCCRGATGTACAACCTGTTGCTETCCTACGACAGAS CACCTGCA
FACQMNOYMNTILESLLSYDRHGEGDHEHTILQ
910 930 950
Geeee TCGTGCCCARTCACC CYCACCCCTT GA.
PLDLYPNEKQGLTE®FEKLPRGEGVE
970 990 . 1010

GGGTAACACTGTGATGTTTCAGCACCTGATGCAGRRG ACACCCAGTGGACGTA

¢ N TV MPFQHTLHN QEKREKEHETOQWTY

1030 1050 1070
TGGACCACTGACCTCGACTCTC AGRCATCGACTCCTC] CA
6?2 LTS TULYDILTETIDSESSGDETQ Q

1090 1110 1130

GTCCCTGCTGEAACTTATCATCACCACCARGARGCGGGAGGCTCECCAGATCCTEEACCR
§ L L EL IITTZKIKREA ARROITILDQ

11s0 1170 1130
GACGCC o7 EGCCGTACTTCTG
TPV KZELYSGELEKWZX®RZYGRPYTFC
1210 1230 1250
CATGCT TATATCTGCTGTACATLCATCTECT TCACCATETIGCTGCATCTACCE
ML 6aII ¥ 1LY IIc FTMHMOCGCCTIYR
iz70 1230 1310
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Fig. 7 / continvaigmn 1

CCCCOTCARGCCCAGGACCARTAACCOCACARGOCCCCGEEACARCACCCTCTTACAGCA
P L K P R T N N RTS P RDNTILDLQOQ

1330 1350 1370
GAAGCTACTTCAGGARGCCTACGTGACCCLT: TATCCGGCTGEICGBEEAGCT
XK L L ¢ E A Y VTPKDDTI®RTILYGEL

1330 1410 1430

GETEACTGTCATTGEGECTATCATCATCCIGCTGGTAGRGGT TCCAGRCATCTTCAGRAT
v T vieaziilipiVeveDdDIFRHN

1450 1470 1490
GGGEETCACTCGCTTCTTIGBACAGACCAT CATTCCATGTCCTCATCAT
G VTRPFFGQTILGGPFHV L I I

1510 1530 1550
CACCTATGCCTTCATGETGCTGETGACK GGCTCATCAGTGLCAGCEGEE!
T YAF MV LV THMVMRILIGSASGE

1570 1590 1610

CCATGTCCTTIGCACTCETEC CGTCATGTACTTCGCCCE
v Vv PMSY¥ALVILGHRCNVYMHMYFARR

1630 1650 1670
AGGATTCCAGATGCTAGGCCCCT TCRCCATCATGATT TTTTEECEECCT
6 FQMLGE®P?EFTTIMNMTIOQXMITFS®EDL

1690 1710 1730

GATGOGATTCTGCTGECTGATGECTGTGGICATCCTEGECT TTGCTTCRGCCT TCTATAT
M R FC WILIMAUYV Y ILGFASHATFYI
1750 177¢ 1730
CATCTTCCAGACAGAGGACCCCGASEARCTAGGCCACTTCTACGACTACCCTCATGECCCT
I F QT EDTE®¥EETLGHSEFYDY P M AL,

1g10 1830 1850
GTTCAGCACCTTCGAGCTGTTCCTTACCATCATCGAT AACTACAACGTGGA
¥ §$ TFETL FLTTITIDG?®?ANTYNVYD

1870 1690 3910

CCTGCCCTTCATGTACAGCATCACCTATGCTGECCTTTECCATCATCGCCACACTGCTCAT
L P FM Y S I TYAATFATTIZATILIH

1930 1950 1970
GCTCAACCTCCTCATTGL TGAGCGGER
L N L L I & M M GDTBWERRYAHNERTED

193¢ 2010 2030
TGCAGC! CC2 CACCACGGTCAT! RECTGCCTCE
E L WRAQTIVATTVMILET RIEKTEPR

2050 2070 2090
CTGCCTETEGCCTCGCTCCEEGATCTECAGA T
¢C L ®wW?PRSGICGRETYOGIL GEDRUWE

2110 2130 . 2150
CCTGCGEET AGATCTCARCCGGCAGCGEATCCAACGCTRCGCACRGGT
L R VY E&E DROQDTILNZ RGOQRTIDORYAODQA

2170 2190 2210
CTTCCACACCCEGGGCTCTGAGGATT, ARAGACTC TAGAGCTCEE
P HTRGS EDILD XD S.VEZEKTLTETLS®G

2230 2250 2270

CTGTCCCTTCAGCCCCCACCTETCCCT TCCTACGCCCTCAGTGTCTCGRRGTACCTCCCG
¢c P F S P HLSDPT®PESVY SRSTSR

2290 2310 2330
CRGCAGTGCCART TTCGGCARGEGACCC CTGT
s SANWERTELERG QGTSRKXKDILRGT
2350 2370 2390

AATCARCAGGGGTCTGEAGGAC ATCAGATCTCACTGCGTGTTCT
I X" RGLEDGESWETYOQTI

2410 2430 2450
CACTTCGCTTCCYGGARCTTGCTCTCATTTTCCTGGETGCATCARACARAACRARARCCA
2470 2490 2510
AACACCCAGAGGTCTCATCTCCCAGECCT TGARCGCCAR
2530 2550 2570
GGABTGTACGTTGAGARTCRCTGCTCCAGECCTGCATTACTCCTTCAGLRC! AGA
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Fig. 7 / continuation 2

2590 2610 2830
GEAAGCCCAGCCCARGCACGGEGCTGECAGEE TCTCCTGTGGCOTGOTCR
2650 2670 2690
TCACCCTTCCRAC TGCATGT GCACTITARARBCAGGCCAGCCTECTTG
2710 2730 2750
GGCCCTCEETCTCCACCCCAGEGTCATAR CTTCCCAGGGCACCCAG
2770 . 2790 2810
GCT" A AGACRAGGAACEGH
2830 2850 2870
TCTGECEETGEGARGTGEEECTASET CITGCCARCTCCATCT TCAATABRGTCGTTTTCG
28%0 2910
GATCCCT] ¥i¥ RARA
MGL ILCLWSKFCRWE NLLOOKRIWESPLLL OVORLNKLLKYEDCKVH( I
V) JTALEIAVYNC T IYFGEHFLSFAAC
VNSEEIVRLLIEHGADIRAQDSLENTVLELLILOPNKTFACOMYNLLLS YDRHGDHLOPLDLYENHQGLTEEK MEQH
LMOKRKETORT TEIDSSGDEQSLLELIT YILDOTEVKELY: PYFOMLGAIYLLYTICET
MCCIYRRLK QK] DT VIGAITILLVEVEDIFRMGVTRFFGOTILGEPFRVLIT
TYAFMVLVTHMVMRLY: GRCNVIMY FARGFOMLGEFT IMIQKMI FGDLYRFCHLMAVVILGFASAFY ITFQIED
PEELGEFYDY PMALESTFELFLTIIDGCRAN TYAREAT IATLIMLNLLIZMMGE DIVATTV
MLERK CGREYGL ORYQRYAQAFHTRGSEDLDKD. Iel TPSVSRST
ROGTLRROLRGTTNRGL Q1 .
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Figure 8:
A) . ATGGGTTTGTCACTGCCCARGGAGABAGEGCTAATTCTCT
M G LS L PKEXKGLTILILC
250 270 200
TTCTGC TPCCAGAGACGGGAGT CCTGEGCCCAGRAGCCGRG
L WS KFCRYFORTERETSTWAQSRD
310 330 350

ATGAGCAGARCCTGCTGCARC TCTCCTCTCCTICTAGCTECCA
EQNILLOQQX®RIWESEPTLDLTILAaAK

370 380 410
CAGGCCCTGARC) TGCIC T cc
DN DV Q3L NEKTSELXYETDTC CEVYHQ
430 450 70

/e GCGCTACACATAGCAGCCCTCTAPGACAACCTGEAGE
RG2MHMW6ETAILHIAALTYDNTILE 2

490 s10 530
CCGLCATEETECTGATGERGECTGCCCCGEAR! CT" CCATGACATCTGAGC
A MV LMESBABATPETLVYT FETP?UMTSTETDL
550 570 590
TCT] A TGCACATCGE ACCAGAACATGAACCTGGTGC
¥YEGQTALHIAVVNQNMMETELVYVR
610 630 650 i
GAGCOCTGCTTGCCCECAGGECCAGTEICTCTECCAGRGCCACAGGCACTGECTTCCRES
AL LA2RRASVYSARATGTA ATFTRTER
870 690 710

GTAGTCCCTGCAACCTCALCTACTTTGGGGAGCACCCTTTGT CCTTTGCTGCCTGTGTGA
S PCNILTIVYFGEHTPEPTILSTF EHBABTECT YN
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Fig. 8 / conkin 11
730 750 770
ACARGT CETECEECTCCTCATTGRGCATEGAGE TGACAT CCGGECCCAGEACT
S EEIVYRILILIGEDBGADTIRAO QDS
790 810 830
felec B CATCCTCATCCTCCAGCCCARCARARCCTTTGCCTGCC
L &N TV LHILTITLQP®?NEXKTTEFATCHES
850 870 890
CPETTECTGTCCTACGACAS CACCTGCAGCCCCTGRA
¥ ¥ ¥ L L L S YDREHGDHILQEP®IL DL
910 230 950
TCETGCCCAATCACCAGGGTCTC ’CCCTTTCRAGCT CACTG
VPNHQGLTPPFXKILAGTYESGDNTV
970 990 1010
TGATGTTTCAGCACCT ACTG
¥ FQ ELMOIXRIKETOQWTYGEP? LT
1030 1050. 1070

CCTCGACTCTCTATGACCTCACAGAGATCEACTCCTCARGGGATGRGCRGTCCCTGLTEE
s * L Y pLTER®TIDS S GDEGQSULLE
1090 . 1110 1130
CARGA T GATCCTGGACCAGA
L I I TT®KEKRETB BAEROQTILDOTZP®UVK
1150 1170 . . 1180
AGEACC CT GETACGEECERCCETACTICTGCATGCTGEGTS
E LV S L KW XRY GRPYT FCMNILGRA
1210 1230 1250 |
CCATATATCTGCTGTACATCATCTGCTTCACCATGTGCTGCATCTACT
I YL LY TITICGCETMNTCTCTITYRZPILIEKFPF
1270 1290 1310
CCAGGACCAATAACCGCACGAGCCCCCEEEGRCARCACCCTCTTACRG \GCTACTTC
R TNNRTSPRDAY¥TILDLQQETLTLQ
1330 1350 1370
CATGACCCCTARGGACGATATC TGGTGACTCTCA
E A Y M TP X DD TIRILVYVGETLV TV I
1390 1410 1430
TTGGGECTATCATCATCCTGL! AGACATCTTCi T
G A I IILLVYEVEPDHTITFTRNSGEGVTHR
1450 1470 1490
GCTTCTTIGGACAGACCATCCT ‘CCATTCCATGTCCTCATCATCACCTATGCCT
F FE&QTITILGGPRPVPFHV L IITJYATF
1510 1530 1550
TCATGETGCTGETEACCATGGTEATGCEECTCATCAGTEC .CC
M VLV T?TMVMRILTISASGEUVVPMNM
1570 1590 . 1610
TGTCCTTTGCACTCGIGCTEEGCTGETECAACGTC GCC CAGH
§ Fa1LVvVZLe6WOCNUVHMNYTFBARGFRQOHN
1630 1650 1670
TGCTAGGCCCCITCACCE TTTGECERCCTGATGCRATTCT
L &P FTIMTIOQEKMTLITFTGHDTILM®BRTFC
1650 1710 1730
GCTGGCTGATGECTGTGETCATCCTEGGCTTIGCTTCAGCCT TCTATATCATCTTCCAGR
W L M¥MAYVVILGEFAZSAFYIIFOQT
1750 1770 1790
CAGAGGACCCCEABGRAGCTAGSCCACTTCTACGACTACCCCATGGCCCTGT TCAGCACCT
E DPEETZLGEHPF Y DY PMALTFSTF
1810 1830 1850
TCGRGCTGTTCCTTACCAT CATCGATGGCCCAGCCARCTACARCGTGEACCTGCCCTTCA
ELFLT I IDGEP2ANYHNVDTZLZPTFHN
1870 1890 1910
‘TGTACAGCATCACCTATGCTGCCT ITGCCATCATCECCACACTGCTCATGCTCARCCTC
Y $ 1 TYAaAATFAIIATTILTILMILZN L n
1930 1950 1970
TCATTGCCATGAT: ACTCACTGGCGAGTEGCC TGTGGA
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Fig. 8 / conti m 2
I 2MMGDTHRUW¥RYVYAHRERIDETLHWR
1390 . 2010 . 2020
[eelenns TTGT SCACC T GGARGCTGCCTCGCTECCTGISGC
A QI VATTVHMLESRSEKTLTPRCSCLWE
2050 2070 2080
CICGCTCCEGEAT CTROGGAL 2CC CECTGETTCCTGCEEETGG
R §6 I CGERGBYGLGDRWTEFTILRYE
2110 2130 2150
PRAGACAGECAAGATCTCAACTGE! CGGATC ACGCTACGCTAC GCCTTCCAC CC
D RQDLNRGOQRTIG QRTYAQATFHTR
2170 2130 2210
GGGGCTC ARAGACTC ACTAGAGCTGGGCTGTCCCTTCA
6 $EDLDEXKTDSVZEEKSLETLGTCEPES
2230 2250 2270
GUCCCCACCTETCOCTTCCPATGCCCT >CTCCCGCRGCRGTGCCA
PHL S LPMPSVSRSTSRSSATHN
2290 2310 2330
TTCCGCARGGEACCS eTGe ACRGEG
WERLRGGEGTDLRRDLRGIINTE RS G
2350 2370 2390
GTCT T CTGA

L B D GE S WEJYQGTI *

LCLWSKECRIE QSRDEONLLOOKRIWESPLL TNKLT LHIA

ALYDNL YEGQTALHL VRALL FRRSPCNLIYFGEHPLSFAAL

VNSEEIVRELLIEHGADIRAQDSLGNTVLRILI OMYNLLL PL e

DHQKREKHTOWT DLTEIDSSGDEQSLLELI ITTKKREARQILDQTEVKE. PYFCMLGAIYLLYIICFT

MCCIYRPIK LOOKLLS TRLVGELVIVIGAIIILLYEVPDIFRMGVTRFFGQTILGGRFRVLIT

TYAEM I LGHC PFTIMIQRMIFGDLMRECWLMAVVILGFASAFYITFQTED

PEELGHFYDYPHALFSTFELFLTII] ITYAAFALL LMLNLL WEAQLVATTV
LWPRSGICGRE! T RVEDRQDLNRQRIQRYAQ! DKD: 35 RST
X RGITE 01

®)

CAARC ARC CTCCCRRAGGARCTCGT! AGGAGACAGGAGACEGEA
CCTCTAC CRGCEC CCC; PCCCGTCAGEET!
GECCCCCARGEAGCOGGCCCTACACCCCATGEGT TTGTCACTGLCS TRABTTCTCT RGTTCT
aC TCC TGGGCCCAGRGC CTECTECAGC: CTCCT
CTCCTTCIAGCT CAGGCCCTGARCARGTTGCTCH: GAGGATTGCAAGETGCACK
CATGGGGGAARCAGCGCTACACATAGCAGCCCTCTATGACARCCTGGRGECCECCATGETGCTGAT TGCCCCGGAGCTGE
TOTT TGACATCTGAGC! GACTGCACTGCACATCG ACCAGRACATGRACCTGETEIGA

GCCCTGCTTRCCUBCAGGGCCAGTGT CTCT GCCAGRGCCACAGECACTGCCTTCCGCCETAGTCCCOGCARCCTCATCTACTTIGE
GGAGCACCCTTTGTCCT! TGCC! TCATTGAGCATGEAGCTCRCATCCEGECCC

AGGACTCCCTEECCCARCAARRCCTTTECCTGOCAGATGTACRACCTGT TRCTET CCTACGRCAGACA! CACCTGCAGC
CCTGGACCTCGTGCCCAATCACK ACCCOTT GGAGT AL GATGTTPCAGCACCTGA
TGCAGAAGCGRARGCACACCCAGTGGACETATGEACCACTEACCTCGACTCTCTATGACCTCACAGAGATCGRCTCCTCAGREEAT
GAGCAETC ACTTATCATCACCACCAAGA. TCGOCAGATCCTGE CAGACGCCGGT TCGT
GAGCCTCEAGTEGRAGCEETACGGGCEECCGTACTTCTGCAPGCTGEETGCCATATATCTGCTGTACATCATCTGCTTCACCATGT
GCTECATCTACCECCCCCTCARGCCCAGGACCARTAACCECACARGCCCCL “ACCCTCTTACAGCAGAAGCTACTICAG
GAAGOCT CCCTARGGA TCC GCEERECTCCTGACTGTCATT TATCATCATCCTECTGGTAGA
GGTTCCAGACATCTTCE ACTCGCTTCTTTGGACAGACCATCCT CATTCCATETCCTCATCATCACCT
ATGCCTTCATGETECTGE CGGCTCATAT CCTGATGCGATTCTGCTGGCTGATGECTGIGE

TCATCCTGGGCTTTECTTCAGCCTTCTATATCATCTTCCAGAL CCGACCAGCTAGSCCACTTCTACGACTACCCCATS
GCCCTGT ICAGCACCTTCGAGCTCET CCT TACCATCATCEAT CTACBACGTGGACCTGCCCTTCATCTRCAGCAT
CACCTATGCTGCCTTTGCCATCATCGCCACACTECTCATGCTCAACCTCCTCAT TGCCATRATSGGCGRCACTCACTGGCGRAGTGE

CCCATGAGC TGRECTGT! C: TGTGECCACCACGETEATECT AGCTGCCTCECTGC! CT
CGCTCCGOGATCTGCEGACCGEAGTATGGLL CGCTGCTTCCTGCGCEET \GGCRAGATCTCARCCGECAGCG
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Fig. B / continuation 3

GATCCAACGCTACGCACAGECCTTCCACACCCGGEECTL GATT AGRCTCAGT AARCTAGAGCTEGECIGTC
CCTTCAGCCCCCACCTETCOCTTCCTACGOCCTCAGTGTCTOGARAGTACCTCCCGCAGCAGTGCCRAT TEGGRARGGCTTCGGCAR
GGEACCC CTGCETS! BTCARCAC s CAGRTCTGACTGCGTGT
TCICRCTTCGCT T CCTEERACT TGO PCTCATTTTCCTGEGTGOATCRRACRARACARARACCARRCACCCAGAGETCTCRATCTCCC
AGECCTH TGARCGECC] ACTGCTCCAGGCCTGCATTACTCCTTCAGE
TCTEGEGC \GCCCARGCACGGEGCTCECAGGEECETGAGGARCTCTCCTGTEECCTGCTCATCACCCTTCCGACAG
GAGCACTT! AGGCCAGCCTGCTTGEGCCCTCEGTCTCCACCTI

CCCTTCCCAGGECACCCAGECABBTGCAGEEARCTECAGAGCTTL T AGGRACGGCTCTBGEEE
G TAGETCTTGCCAACTCCATCTT GTTTTCCEATCCC! AAARA, B

)
CARACTCACAGCCCTCTCCARACTEECTGGGM TCCCAAGGAACTCGTCAGGARGGCAGCACACAGGRGACEEEA
coreTa GGTEGECCEGOCE TGATGT CCARGGCTGRAGT TGECCTCEGCCTC
eBecC *CEGCCCTACACTL PLTCTCACTGLCC CPARTTCT C ARGTTCT
GCAGATGGTTCC CTGEGCCCABAGTC AGARCCTGCTGCAGC: TEEGAGTCTCCT
CTCCTTCTAGCTGCCA, CAGGCCCTGARCAAGT TECTCAAGTATGAGEATTGCARGETGLACT
C CATAGCAGCCC CTGGAGECCREC C
TCTTTGAGCCCATGACATCTGAGCTCTATGAGET CCTGACTGCCCATCACTTGARDGCCTECCCCCTGARATGCCAGGGCCTAGRG
AGCAGCTGGATCCLL ATCCTEAACACCOEAGARCTCCCTGTTCT COATCCCRGOCTACCCCTEA
TGGGGTGCATAT CCCCIGCAGGRTCCTEEEGACAGBCCCETEACTGACAGCTETCTCTGGECOAGE
TCH ACATCGC ACCAGAACATGRACCTGETGCGAGCCCTGCTTGONCGCAGEGCCAGTGTCTCTRECA
GAGCCACAGGCACTGCCTTCCEOCGTAGT CCOTGCRACCTCATCTACTT T X
CGTGECGECTGCTCAT TGAGCATGGRGT GRGCCCAGGACTCCCTGECCCARACARRACCTTTGCCTGCS
AGATGTACAACCTGTTGCTGTCC CAGA CTGCAGCTC CCTCGTGCCCARTCA TCACE
CCTTTCRAGCTSC ACACTGTEATETTTCAGCACCTGATCCAGRAGCEGARGCACACCCAGTGOACGTATGS
ACCACTGACCTCGACTCTCTATGACCTCAS CGACTCC CCTGCTGGARCTTATCATCACCACCA
TCGCCAGATCCTGEACCAGACGTT TGGPGAGCCTCAAGT GCGGTAC GTAC
TTCTGCATGCTEGGTGCCATATATCTGCT GTACATCATC! TCACCATGTGCTGCATCTACCGCOUCCTCARGCCCAGEACCAR
TARCCGCACGAGCCCCCEEGACAACACCCTCT TACAGCARARGCTACTTCAGGARGCC TACATGACCCCTARGGRCGRTATCLUEGT
TGGT TGACTGT! f CRGACATCT
TICTTTGEACAGRCCATCCT TEGGEGCCCATTCCATGTCCTCATCATCACCTATGCCT TCATEGTGCTGGTGACCATEGTGATECE
C CTCETGCTEEGCTEGTGCARCETCATGTACTTCGCCCGAGGAT
TCCAGKTECTAGGCCCOMPCACCATCATGATTCAGAAGRTGATTT T TGECGACCTGAT GCEATTCT GLTGGCTGRATGGCTGTERT
ATCCTGGEECTTTGCT TAGACAGAGEACCCCEABGAGCTAGGCL GACTACCCCATGECCOTETTCAGCACCTT CGAGCT
GGICCTTACCATCAT CEATEGCCCAGCCAACTACRACGTEGACCTGCCCT TCATGTACAGCATCACCTATGCTGCCT ITECCATCA
TCGCCACACTGCTCATGCTCARCCTCCTCAT C ACTCACTGGCEAGTGECCCATGAGC TCTGG
AGGGCCCAGATTGTGGCACCACGET GATECTEEAGCEGARGCTGCCTCGCTGOCTGT GECCTCGCTCCGGERATCTGCGEACEEEA
C ATCTCARCCGGCAGCGGAT CCRACECTACGCACAGECCT
TCCACACCCGGEGCT CIGAGGAT TTGGACRRAAGACTCAGTGGAAAAACTAGAGCTGEGCTETCCCT TCAGCCCCCACCTSTCCCTT

CCTATGCCCTCAGTGTCTCGARGTACCTCOCGCAGCAS PTCGECARGEEACCCT CTECE
TGEGATAAT CRACH TEEGAATATCAGATCTGACTGCGTGTTCTCACT TCGCTTCCTGERACTT
GCTCPCATTTTCCTGEETGCATCARACARARCARARACCARACACCCAGAGGT CTCAT CTCCCAGGTCC!
AGCATGAACGCC: TACGTTGAGAATCACTGCTCCAGGCCIGCATTACTCCT TCAGCTCTGEGGCAGAGGAAGCCLAGCT
CRRGCH TGGCAGGGC ACTCTCCTETGGCCTGCTCATCACCCTTCCGAL TGCATGTCAGAGCACTT
TAARARCAGGCCAGCCTCCTTEEGCCCTCGETCTCCACCCCAGGGTCR CCTLCCCAGEGCACCCAGECAG
GAGCTTGTGEARRGCGTGT! T TAGETCITG
CCAACTCCATCTTCARTAARGTCGTT TTCGGATCOCTARRAARARAAR AAADRA

)

CRAACTCACAGCCCTCTCCARACTGGCTGGRC ol TCGTCAGGARGECAGGRAGRCAGGAGRCGEGA
CCTCTA GGTGEGEOCEECECT TEECCCCRARGGCTGAGTCCCET CAGGGTCIGECCTCHECCTCA
[EEeels CG TACACCC TIGTCACTGCC TAATTCTCTGCC TCT
GCAGATGETTCCAGAGACGEEARTCCTEEECCCAGAGC AGRAACCTGCTGAGE T GTCTCCT
CTCCTTCTAGCTG CRGECCCTEA GCTC) TGAGGATTGCARGGT

o AACAGCGCTRCACATAGCAGCOCTCTATGACARCK CGCCATGSTECTGAT TGCCCC TGe

TCTTTGAGCCCATGACATCTGAGCTCTATGAGGE TCAGRCTGCACTECACATCECTG TTGIGAACCAGRACATGARCTTEETCCEA
GCCCPGCTTGCCCGCAGEGCCAGTGT CTCTECCAGAGCCACAGSCACTGCCTICCECCETAGTCCCCGCARCCTCATCTACTTTRG
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Fig. 8 / continuation -

ARACACAGTGTTACACATCCTCATCCTCCAGCCCARCARARCCTTTGCCTGAL ARCCTIGTTGCTGTCCTACCACRAGAT
el ACCTGCAGCCCOTEEACCTCETECCAATCACCAGGGTCTCACCCCT TTCARGET GHCTEGAGTGGAGGGTARCACT
GTGATGITTCAGCACCTGATGC: ACACCCRGTGGAC CACTGACCTCGRCPCTCTATGACCTCACAGA
GATCGACTCCEC AGTCCCTGCTGEAAC CACC TCECCAGATCCTGGACCRGAR
CGCCGGETGRAGGAGCTGETGAGCETCARGTEGARGCEGTACEGGCEGCCGTACTIC TGCATGCTGGGTGCCATATATCTGCTGTAC
ATCATCTECTTCACCATGTGCT GATCTACCECCCCCTCARECCCAGGACCARTARC GCCCCCGCGACARCACCCTCTT
ACAGCAGAACCTACTTCAGGAAGCCTACGTGACCCT CCEECTGE' TGGTGACTGT CATTGEGGCT,
PCATCATCCTGCTGGTAGAGGT TCCAGACATCTTCAGRATEGEGETCACTCGCTICTTTGGACAGACCATCCT CATTC
CATGTCCTCATCATCACCTATGECTTC TGETEACK GGCTCATCAGTGCCAGT! GGTACCCAT
GTCCTTTGCACTCETIGET CGTCATGTACTTCGCLC CBGATECTAGECCCCTTCACCE e
T GR: TCTGCTEGCTGATGEC CTGEECTTIGCTTCAGCCTTCTATATCATE
TTCCAGACAGAGGACCCCGAGBAGCTAGGCCACTTCTACGACTACCCCATCGCCCTETTCAGCACCTICGAGCTERTCCTTACCAT
CATCEA! GCCARCTACRACGTGGACCTGCCCTTC TATGCTGCCTTTGCCATCATCGCCACACTG
TCATGCTCARCCTCCTCATTGCCATGATGECLGACACTCACTGGLE TGAGL TGAGCTGT )CCAGATT
GTEGCCACCA T GGAASCTGCCTCE CTCEC! TGCGEACGGEA CTSGE
GEBCCECTEETICCTGCGEETCREARGACAGRCAAGRTCTCAACCGECAGCGGATCCARCGCTACGCACAGECCTTCCACACCTRGE
GCTC! TTGGACAAAGAC TEEGCTGTCCCTTCAGCCCCCACCTETCCCTTCCTACGCCCTCA
GIGTCTCGAAGTACCTCCCECAGCAGTELC TTC C CTGCET PN
Lo CTGCGTGTTCTCACTTCGCTTCCTGGARCTIGCTCTCATTITC
CTGGGTGCATCARACABBACA CCAAACACCCAGAGGTCTCATCTCCC CCC 73 ATGARCGCC
ACTGCTCCAGGCCTGCATTACTCCTTCAGCTCTGRGE CCAGCCCAAGCACGGEEC
TGGCA ACTCTCCTGTGECCTGC CTTCCGAC ACTG C
AGCCTGCTTEEGCCCTCEETCTCCACCCCAGGGTCATARGT GTTCCCAGEGCACCCAGGCAGRTGC
GCAGAGCTTET AGGAACCGCTC TTECCARCTCCATCT
TC] GTTTTCGGATCCC! A, )
)
CAC TG *CTCETGCTGTTGECCTC TATCGTCTCCARTCOGCTGTCCOACAGRRGT
CATATARCCCACCTCTCTGTARATGC < \GCGCTACACAT TEA coe
C TGCCCCEGAGCTRETCTTTGAGCCCATGACATCT T CCACGEGTCTS
GT ¢ GACACH —
T T CTGTCTCCCTTCORTGTCRGTCECTGRCTGCTCATC GCCTGC! CAGGG
soc GC: CCEAGAGCTCCCTGTTCTCCATCCCAGECT
cC CCCCTGOAGGATC CCGTGACTGACAGCTRICT
CTGGECCAGGTCAGACTGCACTGCACATCGCTRT! CAGAACATGAACCTGGT CGCAGGECCAGT
GICTCTGCCAGAGCCACAGGCACTGCOTTCCGCCGTAGTCCCTGCARCCTCATCTACT ACCCTTTGTCCTTTGCTEC
CTIGT T 7 TCAT" GCTGA AGGACTCC CRACCTG
RICCTETCCTACGACAGACATGGGEGACCRCCTGCAGCCCCTGRACCTCETGUCCARTC TCACCCCTTT! CTGGC
TEGAGT AGCACC CACCCAGTGGAC CCACTGACCTCEA
CICTCTATGRCCTCACAGAGAT CGACTCCTCAGGEEGRT GAGCABTCCCTGCTREARCITATCAT CACCACCARGABGCEEGAGECT
CGCCAGATCCTGGACCAGACTC T CGTACTTCTGCATGCTGEG
TGCCATATATC ATCRT CATGTGCTGCATCTACCECCCCCTCARGLCC! CARTRACCGCACGAGCC
CCCGGGACARCACCCTCTTACAGCAGARGCTACT AGCCTACATGACCCC! TATCCGECT!
GTGACTGTC! ATCATCCTGC CAGACRTCTTC e TCACTCGCTTCTTT! GRC
CATCCT CCATTCCATGTCCTCAT CCTATGCCTTCATEGTGC e ‘CA
[l GTGETACCCATGTCCTTTECACTCGTGC BBACGTCATGTRCTTCGCC CAGATGCTAG
CCCTTCACCATCATGATTC 'GATT' T GATGCGATTCTGCTER “ATCCTGEGCTTTGE
TTCAGCCTTCTATATCATCTTCCAGRCAGAGGACCCC TAGGCCACTTCTACGACTACCCCATGGCCCTGTT
TCGAGCTEETCCTTACCATCAT CGATEGCCCAECCAACTACAACGT CGACCT GCCCTTCATGTACAGCATCACCTATGCTGCCTET
GCCBTCATOGCCACACTGCTCATGCTCARCCTCCTCATTGCCATGATGGGCGRCACTCAC! GGCCCATEAGC
GOTGT CCAC CACCACH AGCTGLCTCGCTCCCTETERCCTCECTCCGEERATCTECE
GA( TATGGCCTEBGAGACCECTEETTCCTGCEGET AGGCAAGATCTCARCCGECAC GCTACGTA
CCACACCCH BAAGACTCF ACTAGAGCTGGECTGTCCCTT CAGCCCCCACCT
GTCCCTICCIRTGCCCTCAGTGTCT CGARGTACCTCCCECAGCAGTGCCART T
AC ARCAGGGGTC! GGAC G AGATCTGACTGCGTIGTTCTCACTICGCTTECT
GGARCTTGCTCTCATTTTCCTGGGTSCATC CAZZ e TCAT C Tolals v\
ATGARCGCCA AR ACGT ACIGCTCCAGGCCTGCATTACT CCTTCAGCTCTGGEGCAGRGEARG
CCCAGCOCARGCACGEGECTCGCAGGECET ACTCTCCTGTGECCTGCTICATCACCCT TCCGACRGEAGCACTECATETCAG
AGCACTITARARACAGGCOAGECTGCTTGRGCCCTCAGTCTCEACCCCAGEET CCTTCCCRGGGCACC
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‘ Fig. 8 / continvation 5

CAGGCAGGT GA TH

T
GETCTTECCAACTCCATCTTCAATARAGT CGTTTTCGGATCCCTARRARRRAANARAPAALAARAABARDA
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Figure 9:
A,
10 30 50
CGEEECT “GBCEECCRCEETAGE - CGGAGRAGG
¥ VYV PEKE
70 50 110
AGCAGAGCTGGATCCCCRAGRTCTTC CTGCACGACGTTCAT cT
Qs w?IPEKTITFZEXKEKTZ KTCTTTFTIUVDS
130 150 170
CCACAGATCC SCTTGTGCC GCCCC CCGCCCACCTCGLAS
T DP®GGTLCQCERERTAHTEAR ATV
190 210 2320
TGGC TTCGEEGCAGCCETGETEACE AGC ca
AMEDATFGARAYVY VT VWDSDAERT
250 270 290
CCAC CCACCGATGCCTACGGAGAGCT GGACT TCACCEGGECCEGCCGCARGT
T EKFPTDAYGETLDTFTGAGREKH
310 330 350
ACAGCAATTTCCTCCGECTCICTGAC ACCTGC TGGTCA
S NFLRLSDRTODODERZ2AYYSDV.T
370 390 410
CRCGECACATGEGGCTTCCETGCCCCGRACCTGETGETGTCAG GEEEE
R TWGFPRAENTLUVVSYLGE S GG
430 450 470
GCCCTGTCCTC CTGCTECGT GEGCTECCT
PVLOTUWILOD?LLR®ERGELVY RZHADQ
490 510 530
AGAGCACAGGAGCCTGGATTGICAC TGCRCA CGGCATGTTG
sTeanWIVTGSLEAETGEGEIGRUHEVG
550 570 590
GTETGECTGTACGGGACCATCAGATGECCAGCACTEGEEGCACCARGET CATGG
VAVRDHOQHNAZST®G®GTZEV YV AMG
- 610 630 850

GTETGGCTCCC ¢ CCCTCATCARCCRC GT
v A PWEGEVVYVYRNRTDTTLINPESGSFEF
670 690 710
TCCCTECERGETACCEETCECECEGT GACCOREAGEACGEEGTCCAGTTTCCCCTGEACT
PARYRWRGDEPEDGYV QPP L DY

730 750 770
A TTCC GACGECACACACGECTGCE GAGA
¥ Y SsAFFLVYDDGTHGCL GG ERN
790 810 830

ACCGCTTCCGCTTECECCTGGAGTCCTACATCICACAGCAGRAGACEE
R FRLRILESTYTISOQQZXKTEGYVGEGET

850 870 890
CTGGAATTGACATCCCTGTCCTGCTCCT CCTGRT TEATGGTGA! TGTTGACGEC
¢ I DI PV LILLLIDGDPEZEKHMZLTR
410 930 950

CACCCAGGCTCAGCTCCCATETCTCCTCGTGECTGGCTCR
I ENATQAQSLPCLLVAGSGGA

970 990 1010
CTGC GGG 'CCTGGARGACACTCTGHECCCC) CR
ADCLAETTLEDTILAPGS GG AR
1030 1050 1070
GGCAAGGCGAAGCCOGAGRTCGRRTCAGGCGTTTCTTT CTTGRAGGTCC
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1690

17

1730

10
CGCTCTCGCTSEATECTEGCCTCEGECABGCCCCCTEERGCEACCTGCTTCTTTGGECAC
L s LDPAGLG QAZATPUVWSDILILILWALD

1750 1770 1790
T
L LNRBABQMNANYTFPUEMNS GSUNAVYS
1810 1830 1850
3 TCC CTGGRGOCTGACGCTG
$ AL 6 & CDLLLXRXYHNARTLEPDRASE
1870 1890 1910
A CGERGGA TCAAGTT GRTGACCTCT
EAAREREKDTLATFEXTFETG NGV DLEFE
1930 1950 1970
TTGECGAGTGCT GCAGC COGCCTCCTCCTCCETCGCTELC
G ECYRSSEVRAARTELTYLESLERRTCE
1990 2010 . 2030
CGCT IGCCACTTGCCTCCAGCTGECCATECARGCTGRCGC TCT
L %W eEDbATCLQLANOADSAREAETFHTF
2050 2070 2090
TTGCCT s G BGCR
A QP &V QS L TQK®WWOGEDMAST
2110 2130 2150
CTACACCCRIC TCTPT TCCACTCATCTACACTCRCT
T P I WALV LAFTFCGCEPEPDLIYTRLE
2170 2180 2210
TCATCACCTTCRGE! T ATGG
ITFRZEXSETEETPTRETETLEFDND
2230 2250 2270
ATAGTGTCATTRZS : SECGACCCA Gccae
s vINGEGPVYVYGTADFPAETZEKTEPL
2290 2310 2330
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TGEEEETCLCGCECCAGTCEEECCETCCREETTCCTECEGEECCCECTECEREGEECECT
GV E®ROSGERFGCCGGROCGGREK

2350 2370 2390
GTGCCTACGCCECTGETTCCACTT GTGCCGGTGACCATCTTCATGEGCAACE
¢ L RRWPFEBFW®¥GVY PV TITFMEGNV
2410 2430 2450
TGGTCAGCTACCTGCTGT TT7C GATTTCCAGE
vsY¥YLILIFLLLESRYILLEYVIDFRQ QE
2470 2450 2510
CBECECCECETERT AT GCTCCTGTEC
AP PGS LELLLYTFWAFTTILILCE
2530 2550 2570
AGGAACTGCGEC TCECCAGCREREECCCCREEE
ELRG@G®GDSLH S GGGEG6 S L AGSG GRS P
2530 2610
CrCRCC TCECCRACACCTGGARCCRET
¢ HASLSQRDLRDLYBADSTEWENQEGC
2650 2670 2650
TCTCACCTGOTTCCTCCT PGCCEECTGROCCCEEETT
PLYALTCTFDLLGEY GCRIELTEGTD
2710 2730 2750
YHLGRTVILCTODFHMY F TV RILEL
2770 2790 2810
TICACATCTTCACGE GTCATC
EIFTVNKRKOQTELGEP?EKTIYVIVSEHHY
2830 2850 2870 :
TGARGEACGTRTTCTTCTTCCTCTTCM CCTCEECE! CTEGTAGCCTATEECGTE
KDV ETFFPFTLFTFLGYUWELVYATYGVYVA
2890 2910 2530
teac TCCTGAGECE TTCCCRRGTATCCTECRCCECETC
T E G L L R P R D & DF P § I L BRV F
2950 2970 2930
1CTACCGTCCCTACCTGCAGATCTTS ATTCC (‘

¥ R ?P ¥ L QIFGOQTIPQEDMDYRATL
3010 3030 3050

¥ EH 8 N C S S BPGF WAHPEPEGRQOQ

3070 3090 3110
X CATCT
AG6GTCY SOQYANWLYVLLIYITF
3130 3150 3170
TCCTECTCETEECCAACATC RACTTGCTCATIGCCATGTTCAGTTACACAT
L LV ANILLYVRRLLIAMTETSESTYTTF
3190 3210 3230

TCGGUAAAGTACAGGGCARCAGCGRTCTCTACT GEARGGCGCAGCCTTACCECCTCRTCC
6 KV Q6 ¥ s DL ¥ WKAQRYZRILTI

3250 3270 3zs0
GGGARTTCCACTCTCGGCC! CLCECCCTTEATCGTCATCTCCGACTTGCGECC
E FPH S RPALAPEPERFIVISHTILAIRTEL
3310 3330 3350
TCCTGCTCAGG T CCGERGCCCCCAGCORTCCTCCOCERECCCTTE
L LR QL CRRTPRSPOQPSS?PaALE
3370 3390 3410
ERGCATTTCCEGGTTTACCTTT GCTEC 2 ATCEG
BEFR Y YL SKESBTETRTEKTLTSLTWES SV
3430 3450 3470
TGCA TTTCIGCTGGCACGCECTAGGE) .G SGACTCCGAGC
HKE®NT FDLLARSARDIEKERESDSE R
3430 3510 3530
GTCTEAAGCECRACGTCS e CAGCTGGEACACATCGCE

L KR T 8 0 KV DLALEKOQDLGHTIRE

18/31

(94)

PCT/EP01/08309

JP 2004-505617 A 2004.2.26



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(95)

WO 02/10382 PCT/EP01/08309

Fig. 8 / continuet 13

3550 3570 3520
AGTACGAACAGCGCLT! COEEAGETCCAGE: CGCETCCTES
Y E QR DLEKVYLEREYOQQ®ECSRVLE
3610 3630 3650
GECOCTGAGC o <
WY AEALGSRSESRLILP2P2 GG P RBEP
3670 3690 3710
CTCACCTGCOTECETCC AGRCTC CCCTECTCECGGRCTTCARGEAGRAAGCL AL
DL B G S E D ¥
3730 3750 3770
AGGEGATTTTGCTCCTAGAGTARGGCTCATCTEGGCCT 'CCGCACCTEETEGECCT
3790 3810 3330
TETCCT CCCATGIC CACTGTC. C
3850 3870 3890
CATCCTTACARACCACAGEATRNCCARCTCOTCCCAGRRCTABT CCCAGLS
3910 3930 3950
CARGGCCTGGATCLLEERCX AGGGTCCTT
3970 3990 1010
GACCACABRCCCCTC GRTTCCTCAC] GG
4030
GGAARARAARAARAARAAAARR
MVVPEREQSWIPKIFKKKTCTTFIVDST CQUGRERTA] TDRYELDEFT
WFLRL SIS QTREQ) JSTCAWT GYAV
OMASTGETR I QEPLDYNYSAFEL LESY
QKTGVGETGI DIPVLLLLT 1 GMEGGTLEAHLAQ ) DLSDC
SIDRKTLOSYSER C VRLLI: ROLYSART
LIRNLL GG LRPPEL MLLGKICAPRY GCFGESMYLL LDAGL
RARR
RRCPLWGDATCLOLAMNG )SLL rPIWALVLAFFCPELIYTELITFRKSEEERTREELEEDH
T PGC TEMGNVVSYILFLLLESRVLLVE PRGE
LLYFRAPTLLC) LYLADSHNQUDLVALTCFLIGVGCRLT P .GRTVLCIC
PTVRLLAIETVHRQLGPKIVIVSEMNKDVEFFLFFT L "PSTLRRVFYRPYLOIFGQTFQEDYL
TCVSQYANWLVVLLLVIF LLVNLLI RYRLTREFE
ALAPPFIVISHIRLLLRQL LEKFRVYLSK] QKVE
KQLGHIREYEQRLKVLEREVQQCSKVLGWVAEALSRSALL PGSKD
:
10 30 50
ATCCARTCGCEGICCTTCCATCTCEAAGCTTCCCTCATHL CCTEC! CGG
a0 11Q
o 1TC Ax CrTCC ceeG
130 150
ATECGCCTEECCCAR G0GGCGCCCTECARCTCECTCATCCGCARCCTTITS
180 210 230
GACCAGGCGTCCCACAGCGCAGGLACCARRGCCCCAGCCC PCCGE)
250 270 290
CTCCEEECCCCT ATGTGC TG GCECECC6
310 330 350

AGATGTATCTGCTCTCGGACARGGCCACCTCECCECTCTCGCTGEATGCTGECCT
¥ YL L $DEKATSEPLS®E®DAGTIL GO

370 350 40
AGGCCeCE CTGCITCTTTGGRCACTETTGCTGRAACAGEEC n
A P ¥ $ P L L L WAILILILUENGRAEAGGQMNMAM
1430 450 470
TGTACTTCTIGGGAGATGEETTCCAR! TCCTCRAGCTCTTGEGEGCCTGTTTGCTGC

Y FWEMGSNAZV S SALGSARTCLLL
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450 510 $30
TCCGEETGATGECACGCCTEGRGCCTEACGCT AGCACK .} CCTGG
R VMARTLETPR2DAETEH ARARE RETDTILA
550 570 540
CETTCARGTTT GTTGBCCTCTT \GTGCTATCGCAGE!

F K FEG& MGV DLPFGETCYRSSEV
610 830 650
TGAGGGCTECCCELCTCCTCCTCOGTCECTECCOGLTC! TGCCACTTGCCTCS
R &R RL LLRRTCEPILUW®GDATOCGCTLQ
€70 690 710
AGCTGGCCATGCARGCTGACGCCCGTGCCTTCTTTEC AGTCTCTGC
L A M QAaAD2RAZRZABRTFFAQDGY Q& LD
730 750 710
TGACAC GCACTACACCCATCTGEECCCTEETTCTCG
T Q KWW E&DMASTT®R®PIWALYVYTEDRA
790 81¢ 830

CCTTCTTITGCCCTCCACTCATCTACACCCGCCTCATCRCCTTCAGGRAATCAGRAGAGG
F F ¢C PP LI VYT RILITTFURIESEE

850 - B70 8§90 B
GCCCACAC TAGAGTTT GLCATTRA C1G
PTREEZSLETFDMDSVINGES®GTETV
910 930 850
TCGGGACGECGEACTTAGCLS GCCGCTGEERGTCCCGCGCCAGTCEGGCTGTC
G T aD&PBREIKTZ®PLGVYVPRZOQSGERP
970 990 1010
CGEGTTGCTGC CGCTC CTACGCCGCTGETTCCACTICT

6 CCG6GG6RCGGRRCLRRWEERTFTW
1030 1050 1070

GEGRCHTGCCEETGACCATIRTCATGEGCARCGTGETCAGCTACCTGCTGTTCCTECTEE

G VEFPVTIFMGHNTYV S YL LFILILL

1080 1110 1330
TTTTCTC IGCTCGTGEATTT GCCGCCOGGCTCCC GCTGC
F SRV L LYV HFQQPFAPPESLEILL
1150 1170 1180

TGCTCPATTTCTEEECTTTCACGCTGCTGTGCRAGGARCTGCGCCAGGECCTCACCEEAG
L Y FWARPFTLLCETSEILROQGL S GG

1210 1230 1250
GCGGEGECABCCTOGC! e CATGCCTCACTGAGCCAGCGCT
G G S LASGGTP®?G?PGHASDLSQRTI
1270 12%0 1310

TECGCCTCTRCCTCGCCGACAECTGGABCCAGTGCGRCC’IAGTGGCTCTCACCTGCTTC‘C
R L YL ADSWNOQOCDTILVYVALTCTFTL

1330 1350 1370
TCCTGGEUGTEEECTECCERCTEACC TTT CACCTGGGCCECACTGTCCTCT
L 6 vVGGCRZLT®PGULYHLGRTVILC
1330 1410 1430

GCATCGACTTCATGETT TTCACCETGCEECTGCTTCACATCTTCACGGTCARCRRACAGT
I DFMYVFTVHREDLLHIFEFTYVRNRESQTL
1450 1470 1490
TEGEGCCCAAGRTCCTCATCRTGAGT ‘GPETTCTTCITCCTCTTCT
G P X I VIV S XMMEKSDVYTFFTFTILTFF
1510 1530 1550
TCCTCGECGTETGECTGETAGCCTATGECETGECCACGEAGEEGCTCCTGAGGCCATEEE
L GV WwWILVAYGVATESGILDLRERDE
1570 1590 1610 |
ACAETGACTTCCCAAGTATCCTGORCCGCGTCTTCTACCGTCCCTACCTGCAGRTCTTCE
s p PP S ILRRYFYR®PYLQQTIFGE

1630 1650 1670
GGCAGATTCCCC CATGGACGTGECCCTCATGEABCACAGCARCTGCTCETCGE
QI PQEDMDVALNMNE® RNSNCECSSE
1620 1710 1730

AGCCCEGCTTCTGEGCACACCCTCC TEEEGCCCAGECEEGCACCTECETCTCCCAGTATG
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Fig. 9 / continuation 5
P& FWAHPPGAQARGTCVYV SQYS:a

1750 1770 1780
CCAACTGGC TGCTCCTCETCATOTTCOTGETCGETEGCCARCATCCTGCTG
¥ LY VLLLVITF¥ILLVANTIELELY
1810 1830 1850
TCRACTTGCTCATTGCCATGTTCAGTTACACATT AGGGC:
N L LIARMFSYTTFGKYVQQSENSDIL
1870 1890 1310
TC CCAGCGTTACCECCTCATC! ATTCCACTCTCECCCCECECTCE
Y ¥ KA QRYRDLIRETFHSETE?RLDLS:
1930 1950 1970
CCCCECCCTTTATOGTCAT CTCCCACTTECGCCTCCTGCTCAGGCARTTGT CaAC
PPFIVISHLRELILLRGELCRKRHE
1990 2010 2030

CCCEEIBCCCCCAGCCGTCCTCCCOGECCCTCGAGCATITCCGEGT TTACCTTTCTARGE
xR S P Q P S § PATLEZRTFRVYVYTZDLSZKTE

2050 2070 2080
ARGCC TGC! ATCGGTGC! TTTCTGCTGGCAC
A EBERKTZIULTUW®WESEVY HKEDNTFILIL=-AR
2110 2130 2150
GCGC SGACTCC es
A RDEKT®RESDSERTDLEKERTSOQEKV D
2190 2210

ACTTGECACTGARRCAGCTGEGACACATCCGCGAGTACGARCAGCGCCTGARAGTGLTGG
L AL K¢Q L@ HIRETYET QRTILIEKTYVILE

2230 2250 2270
: COAGBCC o
REVOQQCGSRYLGY¥YAESALSE RS
2290 2310 2330
CTGCCTTGCTGCCCCCAGE! CGCCRACCCCCTGACCTGCCTGEGTCCARRGACTCAG
AL L PPBEGGP®P®P2PDILZPGS KD *
2350 2370 2390
CCCTGCT \CTT ‘CCCCA "PTT T
2410 2430 2450
TCEGCCCCCEC GG ‘TGTCCT CATGTCCAT
2470 2490 2510
CTGEECCACTETCAGGACCACCTTIGEGAGTGPCATCCTTACARACCACASCATGLCCGE
2530 2550 2570
CTCCTCCCAGAACCAGTCCCAGC AAGGCCTGGRTCCCGEGCCGTTATCC
2590 2610 2630
ATCTGEAGGCTGCAGGET COTTERET: CCACAGRCCCCTCACCACTCACAGR
2650 2670 . 2830
TICCTCACACT T ARRARARA
MYLLSDKRT! IMALLL GACL DLAFKEEGH
GVDLEGECYRSSEVRAARLLLRRCELWGDATCLOLEMO) FAODGVOSLLT TTPTWALVLAFFCPPLIYTRLL
T TREELEEDMDSYINGEGR TRRWFHFWGVEVITEMGNVYSYLLFD
LLESRVLLVDEQPAPPGSLELLLYFWARTLLCEELROGL ORLRLYLADSWNQCDLVALTCFLLGVG
CRLTEGLYHLGRTYLCIDEMVETVRLLHIFTVHKOLCPKIVL FFFLEFLGVALVA L PSTLRRYV
FYRPYLQIFGQIPQEDMDVALMEASHCSSERGIWAHE PGAQAGTCYSOYANWLYV LLLY IFLLVANILLVNLLIAME SYTFGEVQE
WKAQRYRLT LVISHLRLLLRQL QPSS PALERFRVY LSKEAERKLLTWESVHKENFLLARAR
DKRESDSERLKRTSOKVDLALKQLGRIREYEQRLKVLEREVDOCSRVEGHY RSAL PDLBGSKD
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Fig. 10

10 30 50
A) ATTAALGT AACAGTGGCT! BGRAGRCGTGG
M V 6 6 ¢C R W TE DV E

70 920 110
AGCCTGCAGAAGTARAGGABRAGATGTCCTTTCGEGCACCCAGGCT CAGC ACH
P AEV KBEXKMHMS FRAARTILGEDMRDNR

130 150 170

GRAAGBAATGACACTCTGGACAGCACCCGGACCCTGTACTCCAGCACETCTCCEAGCACAG
R ¥ DT LDSTRTISLY S S AESRSETD

180 210 230
BCTTGICTTACAGT 'GCCRGCTTCTACGCTGCCTT! CRCZ GCCCARR
L s ¥ S S aSsFYAAFRTAQ@TCEPI

250 270 290
TCATGECTTCTTGEGACTTOGTGARTTT G GG

M A § WDZILV N FIQAHNTFZ KI KT RETCUV
310 " 330 350

TCTTCTTTRCCARAGATTCCARGECCACGERAGAATCTPGTGCAAGTGTGECTATGCCCRAGR

F FT KD & KATEUNV YCTCEKT CGYAOQ S

370 380 410
BECAGC CCCAGATCARCC) CTACAAGARBCACA
Q B M EGTQI®NRNOQSETZ KTHEHRNRYZERKZEKHT
430 450 470
CCAAGGARTTTCCTACCGACGCS AC!
K EF P TDATFOGGDTIOQTFETTILGZKZXG
490 510 530
GGA: STCTGTCCTGCGACACGGAC TCCTTTACGAGCTECTGACCC
K ¥ T R L 58 CDTDAETITLYETZLTLTQ
550 570 580
AGCACTGGCAC CCCAAC CATTT ACT
B W B LEKTPNTELYTISVTGGAZRKDNTY
610 630 €50

TCGCCCTGRAGCCGCGCATGCGCARGATCTTCAGCCGECTCATCTACRTCGCGCAGTCCA
PR MREKTITFSRILITYIAGQS K

670 690 e
RGGTGCTTGGATTCTCACGGGAGGCRACCCATTATEECCT CATY
G AW ILTGGTHYGLMNMEKYTIGEV
1130 750 70
TGG' Y ACCATCRGC T TG TTGGCATAG
VRDHNTISRSSEENWTIVSAETITOGTIA
780 810 830

CAGCTTEGEECATEETCTCCARCCGGGACACCCTCAT CAGGANTTGCGATGCTGAGGGCT
AW G MV S NRDTTDLIZIRDNCDAEGY

850 870 890
ATTTTTTAG CTTRTGGATGACTTCAC! s CCTGGACA
FLAQYLM¥DODFTRDPLYTITZLDN
910 930 . 950
ACAACCACACACATTTGCTGCT CGTGGACAATEGCTGTC CATCCCRCTGTCGRA
N H T HLDLLVDUW¥GCHGHTP?TYVYTE A
270 980 1010
CRABRGCTCC TCTGRGCGCACTATTCAAGRTTCCARCT
K L RN QL EZXJYTISERTI® QDS N Y
1030 1050 1070

ATGGTGECAAGATCCCCATTGTGTCTTTTOCCCARGGAGGTGGARRAGRGACTTTGARAG
6 6 K I P I VCFAOQGE G666 KETTIL KA

1090 1110 1130
CCATCAATACCTCCATCAAAAATARARTTCC! AGECTCGGECCAGR
I NTSIXKNEXKTIZP?PCGCVYVESGSSGOQOTI
1150 1170 1130

TCGCTGATGTGRTCGCTAGCCTGGTGEAGETGEAGGATECCCTGACATCTTCTGCCGTCA
A DV IASLY®EYBEBDALTSS R VK
1210 1230 1250
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Fig. 10 / continugigen 1

AGGAGRAGCTGGTGCGCTTTTTACCCCGCACCRTGTCCCEECTGCCTGRAGGAGGAGRCTE
EKLVRFZDLZP?PRTYV SRILZE2EEETE
1270 1230 1310
AGRGTTCGATCAAATEGCTCARRGARATTCTCGARTGTTCTCACCTATTARCAGTTATTA
s W I KWL XEIJDYLEOCSHLTILTVTIK

1330 1350 1370

G TGRAAT CCATCTCCTACGCTCTATACARAG

¥ EE A GDEIV S NATISTYATDLYXKH®S
13%0 1410 1430

CCTTCAGCACCAGTGRAGCAAGRCARGGATRACTEGAATGEGCAGCTGRAGCTTCTGCTIGE
F 8T S EQDXKO®PNWNRGEQLEKTILTILTILE

1450 1470 1430
AGTGGAACCAGCTGGACT TAGCS T CAMTGACCGCCGATGGGAGA
WRXRo¢LDYLANDETIFTNDRRTUYWEK
1510 1530 1550

CGAGGCTCAGAGACACAATARTCCAGGTCACATEGL!
s XK *P XL RDTTITIQVTTH®LEWNGRTI

1570 1590 1610
TCARGGT TGAC CTCTTCTCATATG T
K VES XKDV TDGK®ASSHMLYUVL
1630 1650 1670
TCAAGTCTGCTGACCTTC TTTACGGEC! AGACCCANGT
XK SADLOETYMTTALIZEXDERTPEPEKTF
1680 1710 1730
FTGTCCECCTCTTTC 'GGCTTGAACCTACGGAAGTTTCTCACCCATGATETCT
vV RL FLEWMNGL®NILRIE KT FZLTHDYL
1750 1770 1790 .

TCACTGRACTCTTCTCCARCCACT TCAGCACGCTTEIGTACCGEARTCTGCRGATUECTA
?T EL F S N HFSTILVYRNILQTISAK

1810 1830 1850
AGRATTCCTATAR! CTCCTCACGTTTGTCTGRRAACT GG TTGCGRACT TCCGAR
N § YN DALTLT®TFVYVWEXKLYVANTFRTE
1870 1890 1910
GAGGCTTCL AGRCAGR. CGEGACGRGAT ATAGAACTCCACGRCE
6 F R KX EBE DRNGRDENMDTIETLDXDUV
1930 1250 1970
TGTCTCCTAT GGCACCCCOTECARGCTCTCTTCATCTGEGCCATICTTCAGRATA
8 FI TRHPTILOGALTFIWARTIILQQNK
1920 2010 2030

AGAMGGAACTCTCCARAGTCATTTGCEAGCAGRCCAGGEGCTGCACTCTGGCAGCCCTGE
K E LS XV IWEG QT® RGCTDLARAMLG

2050 2070 2080
GAGCCAGCEAGCTT GRCATC? TGGGE
A5 XKL L KTILAaXKVEKNDTINAA BAGGE
2110 2130 2150
AGTCC GRGACCOBGGCTET CACAGTGT
S E® L ANEJYETHREAEUYGESTVWN
2170 2190 2210
ATGC! GCGGATCTGRCATGTGGE CAGC CTCATAGAC
AVYGADILEPCSCGTDIASGTHRP
2230 2250 2270
CAGRT TGTTCACTGAGTG' ‘BECAGCGATGRAGACTTGGCAGRACAGC
D ¢G6 ELFTECYSSDEDILATEQTL
2230 2310 2330
TGCTGGTCTATTCCTGTGARGCT AAC TGGAGCTGEGC
L VY SCEAWGGSDNGCE-EL®AMAVWVERA
2350 2370 2390
CCRCAGRCCAGCATTTCATCGCCUAGCCTEGEE' TCTTTCTARGCAATGRET
T pQHFIAQPGVYVQNTFTILSZXOQWY
2410 2430 2450
TTCCCGRGRCACCAAG TATCC! TTATTAT

G £ I SR DT XNW®WEKITIILCZLZEFTITIFE
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Fig. 10 / continuatian 2
2470 2490 2510
CCTTGGTCEECTETEECTTTGTATCATT RRCCTGTCGACAAGCACRAGRRGC
L V& ¢ FV S FRKEKTPVYDKETZ KEKH
2530 2550 2570
TECTT TATGTGGCGTTCTTCACCTCCCCCTTEGTEETCTTCTCC GTEG
L WY YVZARF¥TSERTFVYVFS¥WNVUV
2880 2810 2630

TCTTCTACATCGCCTTICCTCCTGCTETITGCCTACGTGCTGCTCATGGATTTCCATTCEE
F Y I A F L LB LFAYVYVYLL W DTFHSYV
2650 2670 2690
TECCACRCCCCCCCGRGCTGETCCTGTACTCECTEGTCTTTGTCCICTTCTGIGATCARG
P B P P B LV LY S LV FVLZFCDTEYV
2710 2730 2750
TGAGACAGGECCEECCGGCTGCT CCCAGTGC GCCCACGCCCACCCGEA
R ¢ 6 R PAAPSAG?EA AT KT ET?PTRHN
2770 2790 2810
BCTCCATCTEECCCACARGCTCCACACGCRGCLCCRETTCCCECTCACKLTACTCCTTCC
s I w P AR S S TQRS P 6 SRS RESTFH

2830 .. 2350 2870
BCACTTCCOTG “CAGCTCTGECCTTGECCAGCCCAGAR
T 8 L QA EGARS S GELGOQPEREKGUWT
2890 2910 2930
CATTTAARAAT AGCTGOTCATCTCCCTCICTCTCCCTT
F KN LENMNVYVDISKSLLMSILSYVPF
2950 2870 2990
TCTGTACH TATT CC e G
cC T QW YV NGVNYFTDLWHNTYVMD
3010 3030 3050
ACRCGCTGEGGECTTTT TTACT TCATAL TETATTT CTTAGEC
T L G L FYFIARAGIVFROGTIILRGQ
3070 3090 3110

AGRATGABCASCECTGGCAGGTSCATATTCCGTTCEETCATCTACGAGCCCTACCTGECCA
N E QR W®R®WWTITFRSVIYETPYTZILIAHN

3130 3150 3170
TGTTCEGCCAGETGCCCAGTEAC CCACGTATGACTTTGCCCACTGCACCT
F GQ V P S$§DYVDGTTYDFaAHCTF
3190 3210 3230

TCACTGEGAATGAGT CCRAGCCACTGTGTGTGGAGCIGGATGAGCACARCCTGCCCCGET
? @ N E 8§ K®?P L CVETLUDEHDNTILTPRF

3250 3270 3290
TCCCE ACCATCCCK TAC CACCRACATCCTGE
P EW I TIPLVCTIVYHMILSETDNTILL
3310 3330 3350

TGGTCARCCTGCTGRT CGCCATGT TIGGCTACACGETGEECACCGTCCRGEAGRACAATG
¥V ¥ L LV AMFGYTV TV QEDNDNED

3370 3330 3410
CCRGBTC TTC AGTACTGCRGCCGCCTCARTA
Q VW EKFQRYF¥FLVQCEYCSHETLNTIZ
3430 3450 3470
TCCCCTTCCCCTTCATCGTCTTCGCT TACTTCTACATGETEET GCTTCARGT
P FPp» FIVFAYFYMNMTYVKEKE CGTFEKRTEC
3490 3510 3530

GTTGCTGCARGGAGAARARCATGGACTCT T CTGICTGCTGTGAGTGETTTATCCATETET
¢C CKEZEKMNMESSUVCCEWTFTIHBYVY

3550 3570 3530
RCTTGCCATCAGAASCAGCGATTARTTT TGCATCC TGGRAR
L 6 S EAARINTFREGCLAEEVIGES
3610 3630 3650
GCTGGRCCCC; PGETCTGEACATCCACACGCAT TCTCACATGCAGTGCCGRCT
W TP ¢ W LV WTSTRITLTCSATGTW
3670 3520 3710
GGCCAGCAGE TCRAGTGTCACCACACA TCCTGCARRRAGCA
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Fig. 10 / centinuakion 3

P A ARG S5 1L 8 Y TTHES S WY P RAEKS S

3730 3750 3770
GCRARGTCRCAGGCCCACCCAGAL ATGTGACTCTGCTTCIGGETGEE
K S QA HP?PDRTGRETSCHDSHAaEzEGHUWE
379G 3810 3830
AGGACAGCCTECC TGEGT CBTGECCCTGT TIEGCCATC
G Q P A R WV EES VAL FGEHEGEPV
3850 3870 3880
TTTGECCAGCTACCACTCTAGECATC GCOGGTCCTCIGA

¥ P P T TLGITEILNRA ATPUVIL *

VGG DSTREL QAN
KREC TENVCKCGY o1 KEFET) TQFETLOERGKY IRLECDTDARL LYELLTQ
HRHLKTPNLV I §VICCAKNFALKPRMRKIFSRLI Y TAQSKGAWTLTC ¥ ALGIARNGIVS
NRDTLT FLAQY T ISERTI IPIVCFAQS
GGKETLEAINTSIKNKIPCVVVEGSGQRIADVIASL EKLVBFLERTVSR IKWLKE I LECSHLLTV
T FSTSEC QLI PRLRDTIIOVIWLENGRIKVES ,
KOV TALIKDREKFVRLEL 1 5 QLAKRSYNDALLIF
WKL EMDIELHDVSPT: LPTRATLONKKBLSKV IWEQTRGCTLARLGASKLLK TLAKVENDIN
VWHAVVGADLECGTDL
OQBFIAQPGUONFLSKQWYGETSROTKNNKT TLCLEL I PLVGCGEVS FREKEVDKBRKLLWY TYAFETSFXVVESHNVVEYIAFLED
LYFVL I
ERKGWIFKNLEMVDI SKLLMSLSY PECTORYVNGVHY ET DLANVMDTLE LE Y FIAGTVERQGI LRONEQRRART FR SVIYEEYLAM
CVRLDEHNLPRFREWITI PLVCI YMLSTNT: TYGTVQENNDQVRKEQ
RYFLVQEYCSRLNIPFPFIVEAY FYMUVKKCFKCCK CEWFIHVYLGSEAAINFREGCLERYIGSWT PEGHLVWISTR
ILT TTHSSW JAHPDRTGREC TGT
B
oL
2280 2310 2330
TTCC
L VYSCBEBARWGGESNGCLETLAYERSA
2350 2370 2390
TCAT C GG
TDonFIRAQEGVENTFLSEKOQ®WY
2410 2430 2450

TTCCCGAGACACCARGAACTGERAGAT TATCCTGTGICTGTTTATTATAC
¢8I 8 RDTEKNUWEKZIILCELFITITE
2470 2480 2510
€CTTH TGTGGCITTGTAT CTGTCGACARGC]
LV eceEFVSFREKETSPVDER
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Pigure 11:

a.) TrplOb CDNA and derived amino acid sequence

0 30 50
ATGAARTCCTTCCTTCCTETCCATACCATCETGCTTATC TETGTGCRAGTET
M K 8 F L PV HTTIVDLIRETNKUVTCEKD®SC

110

GGCTATGOCCHGAGCCARCACATORAAGECACCCAGATCARCCARAGTGAGARATGEARC
¢ ¥ A Q 5 Q EMNM EGTQgINS QSEZXKTWY
130 150 170
TACARGARRCACACCABRGGRATTTCCTACCGACECCTT TGGAGATATTCAGTTIGAGACR
¥ K X HE T KE F P TDAFGDTIQFET

190 210
CTGGEGRAGARACGEARGTATATACGTCTETCCTGCGACACGEACCCGERARTCCTTTAC
L €@ K X6 K¥I1IRLSCCDTDPAETITLY

270
GAGCTECTGACCIAGCACTEGCACCTEARRACACCCARCCTEGTCATTTCTETGACCEES
E L L T  EWEHDLXTPUXNILV IS VTG

310 330
GOCGCCARGAACTTCGCCCTGAAGCCGCGCATECGCARGATCTTCAGCCEGCTCATCTAC
G A KNTFATLTEKTP®RHMEPREKTITFSRTILTIY

370 330 410
ATCGCGCAGTCC CTTCEATTCTCACGEGARGCACCCATTATGCCCTGATGARG
I A Q S XK &AW I L TG ETZEYG DL MK

430 450 470
TACATC ACCATCAGC: TR
¥y 1 6 EV VRDUYTTI SRS S EENIV

480 510 530
BCCATTGGCATAGCAGCT ATGATCTC 'GACACACCCTCATCAGGAATTCC
4 1 6 I A2 A W MV $ NRDTZUGLIRNDNSC

550 570 0
GATGCTGAGEGCTATTTTTTAGCCCAGTACCTTATGGATGACTTCACARGAGATCCACTG
D A E G Y FPL A QY L MDDFTRDPTL

830 650
TATATCCTGEACARCARCCACACACATTTGCTECTCETGGACAATGACTGTCATEERACAT
P N R BT HL L LV DNOGCHGH

670 690
CCCACTETCGEAAGCAAAGCTCCEGABTCAGCT TATATC TCTGAGCGCACTATT
P TV BE A X L RNOQDLEX Y I S E R

750 770

CARGATTCCARCTATGGTGGECARGATCCCCATTGTGTGTTTTGCCCAAGCAGGTGERARA
¢ D § N Y@ ¢ K I PIVCFAZOQG GGG K

780 810 830
GAGACTTTEAAAGCCATCAATACCTCCATCAARAATARARTTCCTTGTGTGETGGTGGAA
E T L Ka I NTS I KNZKTIZ®PCVVVE

B70

GECTCEEECCAGATCECTGATGTCATCECTAGCCTCOTCCAGRTGERAGGATECCTIGACA
¢ 3 G Q I ADV IASLYVEVYEDHA AL

910 830 950
TCTTCTRCCETCARGGAGRAGCTEETGCGCTTTTTACCCCECACGETETCCCCECTGCCT
& § AV K EX L VRPFIL PRTY S RUDLP

870 980 1010
GAGGAGEAGACTGRGAGTTGGATCARATAGCTCAAAGARATTCTCGAATGTTCTCACCTA
E E E T E 8 W I K W L K E I . E ¢ S5 H 1L

1030 1050Q 1070
TTARAC TATTARAATGGARGAABCTGECGATGARATTET! ARTGCCATCTCCTAC
L T v I X M E E A G D E I V 8 R A I S5 ¥
1030 1110 1130

QOTCTATACARAGCCTTCAGCACCAGTGRAGCARGACARGGATAACTGGAATGGECAGCTG
A L Y KA F S TS BQDIXDNUWDHNCGQLD
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Fig. 11 (Continuation)

2410 2430 2450
AGRAACTTAGGACCCAAGATTATAATGCTECAGAGGATGECTGATCGATGTGTTCTTCTTC
R N L @ P K I I ML Q R ML I DV F

2470 248¢ 2510
CTGTTCCTCTTTGCGGTGTEGATEGTEECCTTIGECETSECCAGICARGGEATCCTTAGS
L P L FAY WMV ATFOGVARZGQGTITDILR

2530 2550 2570
CAGARTGAGCAGCGCT TCCGTTCGETCATCTACGAGCCCTACCTEECC
9 ¥ BE QR WURW®W I P RS VY I YEP Y L A

2580 2610 2830
ATGTTCCECCAGGETGCCCAGTGACGT CCACGTATGACTTTGCCCACTECACT
M F @ Q v P §$SDPVDETTZYDTF®AEHECT

2850 2670 2690

TTCACTGECAATCAGTCCAAGCCACTGTCTCTEGAGCTEGATEAGCACRACCTECCCCEE

F T 6N E S KP DL CV ELDEEUDNTILZPR
2710 2730 2750

TTCCCCEAGT! TCACCATCCCCCTGETCTECATCTACATGTTATCCACCARCATCCTC

F P EW I T I P L VvV ¢ I ¥ M L 8 T

2770 2780 2810
CTEETCAACCTGCTGGTCGCCATETT CTACAC ACCGTCC ACARACRAT
L VN L L VA MUF S Y TV 6TV Q E N N

2830 2850 2870
GACCRGGTC 'TTCC: GT TTCCTGETECRAGGRGTACTGCAGCCGCCTCAAT
D ¢ VW K F QRY F L ¥V OQEZYOCSR L oW

2890 2910 2930
ATCCCCTTCCCCTTCATUGTCTTCGCTTACTTCTACATCCT! tef TGCTTCAAG
I P FPF IV FAYTPFYMVYYVYKZXCF K

2950 2870 2990
TGTTGCTCCARGEAG! ACATGGAGTCTTCTETCTEC TETTICARARATGARGACART
¢ ¢ ¢ K EKNMMES SV CCF KDNEDNUN

3010 3030 3050

CGAGACTCTGGCATGGG: TGTCAT GGAARACTACCTTGTCARGATCARCRCRARAR

E T L A W E G V M K EN Y L V K I N T K
3070 3080 2110

GCCARCGACACCTCAGAGGAAATGAGGCATCGATT TAGACAACTGEATACARAGCTTAAT

A N DTS SEEM®RHBERTPFIRQDLDTZXKILN
3130 3150

GATCTCAA TACTGAA 'TGCTAATARBATCARATAG

D L X6 L b K E I A NI KTI K

b.) Trplo protein:

MKSFLPVHTIVLIRENVCKCC QSQHMEGTQING KHTKEF PTDAFCD LIQFETLGKKGKY IRLSCDTDAEILY
ELLTQHWHLKTENLVISVTGGAKN FALKPRMRKT FSRLIYIAQSKGAWILTGGTHEYGLMKY IGEVVRDNTT: iv
AIGIAAWGNYSNRDTLIRNCDAEGYFLAQYLMDDPTRDPLY ILDNNHTHLLLVDNGCHGHPTVEARLRNQLEKY ISERT I
OQDSNYGGKITPIVCFAQGGGKETLKAINTS IKNKI PCVVVEGSGQIADVIASLVEVEDALTSSAVKEKLVRFLPRTVSRLP
EEETESWIKWLKEILECSHLLTVIKMERAGDEIVSNAISYALYEAFSTSEQUKDUWNGQLKLLLEWNQLDLANDELFTHD
RRWESADLOEVMFTALIKDRPKFVRLI RKFLTHDVLTEL! LVYRNLOTAKNS YNDALLTF VWKLVAN
FRRGFRKEDENGRDEMDIELHDVS P TRHPLOALF IWATLONKKELSKVIREQTRGCTLARLGASKLLKTLAKVKND INA
AGESEELANEYETRAVELFTECYSSDEDLAEQLLVY SCEANGGSNCLELAVERTDOHF TRQPGVONFLS KQWYGEISRDT
ENWKIILCLFIIPLVGCGEVS FREKPVDKHKKLLWYYVAFF TSPFVVFSWNVVFY IAFLLLFAY VLLMDFHS VPHPPELYV
LYSLVFVLFCDEVROWY VNG VINY PTDLHNVMDTLGLF Y FIAGTVFRLHSSNKSSLYSGRVI FCLDYITIFTLRLIHIFTVS
RNLGPKIIMLORML! IDVFFFLFLFAVAMVAFGVARQOGI LRONEQRWRWIFRSVIYEPYLAMEGQVPSDVDGT TYDFAHCT
PTGRESKPLCVELDEENLPRFPEN ITT PLVC I¥MLSTN I LLVNLLVAMFGY TVGTVOENNDQVAKFQRYFLVQEYCSRLN
IPFPFIVFAYFYM KCFRCCCKEKNME! CCP (ETLAWEGVMKENYLYVKINTKANDT SERMRHR FROLDTRLN
DLKGLLKEIANKIK
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The Trp8 Gene is expre
in normal endometrium

Endometrial cancer:

i in enaometrial or uteri
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Fig. 14

Expression of Trp10 franscripts and Trp10-antisense Transcripts
in human prostate cancer and In malignant melanoma
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Trp8, Trp9 and Trpl0, novel markers for cancer

FIELD OF THE INVENTION

The present invention relates to gene expression in normal cells and cells of malignant
tumors and particularly to novel markers associated with cancer, Trp8, Trp9 and Trp10, and
the genes encoding Trp8, Trp9 and Trpl0

BACKRO! F THE LOGY

Prostate cancer is one of the most common diseases of older men world wide. Diagnosis and
monitoring of prostate cancer is difficult because of the heterogeneity of the disease. For
diagnosis different grades of malignancy can be distinguished according to the Gleason-Score
Diagnosis. For this diagnosis a prostate tissue sample is taken from the patient by biopsy and
the morphology of the tissue is investigated. However, this approach only yields subjective
results depending on the experience of the pathologist. For confirmation of these results and
for obtaining an early diagnosis an additional diagnostic method can be applied which is
based on the detection of a prostate specific antigen (PSA). PSA is assayed in serum samples,
blood samples etc. using an anti-PSA-antibody. However, since in principle PSA is also
expressed in normal prostate tissue there is a requirement for the definition of a threshold
value (about 4 ng/ml PSA) in order o be able to distinguish between normal and malign
prostate tissue. Unfortunately, this diagnostic method is quite insensitive and often yields
false-positive results. Moreover, by using this diagnostic method any conclusions as regards
the grade of malignancy, the progression of the tumor and its potential for metastasizing
cannot be drawn. Thus, the use of molecular markers would be helpful to distinguish benign
from malign tissue and for grading and staging prostate carcinoma, particularly for patients

with metastasizing prostate cancer having a very bad prognosis.

The above discussed limitations and failings of the prior art to provide meaningful specific
markers which correlate with the presence of prostate tumors, in particular metastasizing
tumors, has created a need for markers which can be used diagnostically, proguostically and
therapeutically over the course of this disease. The present invention fulfils such a need by the
provision of Tpr8, Trp9 and Trp10 and the genes encoding Trp8, Trp9 and Trp10: The genes

encoding Trp8 and Trpl0 are expressed in prostate carcinoma and prostatic metastasis, but
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not in normal prostate, benign hyperplasia (BHP) and intraepithelial prostatic neoplasia (PIN).
Furthermore, expression of Trpl0 transcripts is detectable in carcinoma but not in healthy

tissue of the lung, the prostate, the placenta and in melanoma.

SUMMARY OF THE INVENTION

The present invention is based on the isolation of genes encoding novel markers associated
witha cancer, Trp8, Trp9 anci Trp10. The new calcium channel proteins Trp8, Trp9 and Trp10
are members of the trp (transient receptor potential) - family, isolated from human placenta
(Trp8a and Trp8b) and humane prostate (Trp9, Trpl0a and Trp10b). Trp proteins belong to a
steadily growing family of Ca*" selective and non selective ion channels. In the recent years
seven Trp proteins (trpl - trp7) have been identified and suggested to be involved in cation
entry, receptor operated calcium entry and pheromone sensory signaling. Structurally related
to the trp proteins are the vanilloid receptor (VR1) and the vanilloid like receptor (VRL-1)
both involved in nociception triggered by heat. Furthermore, two calcium permeable channels
were identified in rat small intestine (CaT1) and rabbit kidney (ECaC). These distantly related
channels are suggested to be involved in the uptake of calcium ions from the lumen of the
small intestine (CaT1) or in the reuptake of calcium ions in the distal tubule of the kidney
(ECaC). Common features or the Trp and related channels are a proposed structure
comprising six transmembrane domains including several conserved amino acid motifs. In the
present invention the cloning and expression of a CaTl like calcium channel (Trp8) from
human placenta as well as Trp9 and Trpl0 (two variants, Trpl0a and Trp10b) is described.
Two polymorphic variants of the Trp8 cDNA were isolated from placenta (Trp8a and Trp8b).
Transient expression of the Trp8b ¢cDNA in HEK (buman embryonic kidney) cells results in
cytosolic calcium overload implicating that the Trp8 channel is constitutive open in the
expression system. Trp8 induces highly calcium selective inward currents in HEK cells. The
C ~terminus of the Trp8 protein binds calmodulin in a calcium dependent manner. The Trp9
channef is expressed in trophoblasts and syncytiotrophoblasts of placenta and in parcreatic
acinar cells. Furthermore, the Trp8 channel is expressed in prostatic carcinoma and prostatic
metastases, but not in normal tissne of the prostate. No expression of Trp8 transcripts is
detectable in benign prostatic hyperplasia (BPH) or prostatic intraepithelial neoplasia (PIN).
Therefore, the Trp8 channel is exclusively expressed in malign prostatic tissues and serves as

molecular marker for prostate cancer. From the experimental results it is also apparent that the
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modulation of TrpS'andlor Trpl0, e.g. the inhibition of expression or activity , is of

therapeutic interest, e.g. for the prevention of tumor progression.

The present invention, thus, provides a Trp8, Trp9 and Trpl0 protein, iespectively, as well as
nucleic acid molecule encoding the protein and, moreover, an antisense RNA, a ribozyme and

an inhibitor, which allow to inhibit the expression or the activity of Trp8, Trp9 and/or Trp10.

In one embodiment, the present invention provides a diagnostic method for détecting a
prostate cancer or endometrial cancer (cancer of the uterus) associated with Trp8 or Trp10 in
a tissue of a subject, comprising contacting a sample containing Trp8 and/or Trp10 encoding
mRNA with a reagent which detects Trp8 and/or Trp10 or the corresponding mRNA.

In a further embodiment, the present invention provides a diagnostic method for detecting a
melanoma, chorion carcinoma, cancer of the lung and of the prostate in a tissue of a subject,
comprising contacting a sample with a reagent which detects Trp10a and/or Trp10b antisense
transcripts or Trpl0a and/or Trp10b related antisense transcripts.

In another embodiment, the present invention provides a method of treating a prostate tumor,
carcinoma of the lung, carcinoma of the placenta (chorion carcinoma) or melanoma associated
with Trp8 and/or Trpl0, comprising administering to a subject with such an disorder a
therapeutically effect amount of a reagent which modulates, e.g. inhibits, expression of Trp8
and/or Trp10 or the activity of the protein, e.g. the above described compounds.

Finally, the present invention provides a method of gene therapy comprising introducing into
cells of a subject an expression vector comprising a nucleotide sequence encoding the above

mentioned antisense RNA or ribozyme, in operable linkage with a promoter.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1. A, phylogenetic relationship of trp and related proteins. B, hydropathy plot of the
Trp8 protein sequence according to Kyte and Doolittle. C, alignment of Trp8a/h to the
epithelial calcium channels ECaC (from rabbit) and Vrl (from rat). Putative transmembrane

domains are underlined.

JP 2004-505617 A 2004.2.26



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(112)

‘WO 02/010382 PCT/EP01/08309

Figure 2: A, polymorphism of the Trp8 gene. The polymorphic variants Trp8a and Trp8b
differ in five base pairs resulting in three amino acid exchanges in the derived protein
sequences. Specific primers were derived from the Trp8 gene as indicated by arrows. B, the
Trp8a and Trp8b genes are distinguishable by a single restriction site. Genomic fragments of
the Trp8 gene can be amplified using specific primers (shown in A). The genomic fragment of
the Trp8b gene contains an additional site of the restriction enzyme BSP1286I (B). C, the
Trp8 gene is located on chromosome 7. D, geﬁotyping of eleven human subjects. A 458 bp
genomic fragment of the Trp8 gene was amplified using specific primers (shown in A) and
restricted with BSP12861. The resulting fragments were analyzed by PAGE electrophoresis.

Figure 3: The Trp8b protein is a calcium selective ion channel. A, representative trace of a
pdiTrp8b transfected HEK 293 cell. Trp8b mediated currents are activated by voltage ramps
(-100 mV - +100 mV) of 100 msec at -40 mV or +70 mV holding potential. 1, Trp8b currents
in the presence at 2mm [Ca?*"], ;2, effect of solution switch alone 3, switch to nominal zero
calcium solution, B, Trp8b currents in the presence of zero divalent cations. C, current voltage
relationship of the currents shown in A. Inset, leak subtracted current, D, current voltage
relationship of the current shown in B. E, statistics of representative experiments. Black: Trp8
transfected cells, gray: control cells. Columns from left to right: Trp8 currents at - 40 mV
(n=12) and +70 mV holding potential (n=12). Trp8 currents in standard bath solution
including 120 mM NMDG without sodium (n = 7) and with nominal zero calcium ions (n=8)
or in the presence of 1mM EGTA with zero divalent cations (n= 6). F, representative changes
in [Ca®']; in Trp8b transfected HEK celis (gray) and controls (black) in the presence or
absence of 1mM [Ca®"],. Inset, relative increase of cytosolic calcium concentration of Trp8b
transfected HEK cells, before and after readdition of 1 mM [Ca®™], in comparison to control

cells.

Figure 4: The C-terminal region of the Trp8 protein binds calmodulin. A, N- and C-terminal
fragments of the Trp8 protein used for calmodulin binding studies. B, the Trp8 protein and a
truncated Trp8 protein which was in vitro translated after Munl cut of the cDNA, which lacks
the C-terminal 32 amino acid residues, were in vitro translated in the presence of *°S-
methionine and incubated with calmodulin coupled agarose beads in the presence of 1 mM
Ca® or 2mM BGTA. C, calmodulin binding to N- and C-terminal fragments of the
Trp8protein in the presence of Ca** (1 mM) or EGTA (2 mM)

4
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Figure 5: Expression pattern of the Trp8 ¢cDNA. A, Northern blots (left panels, Clontech, Palo
Alto) were hybridized using a 348 bp Ncol/BamHT fragment of the Trp9 cDNA. The probe
hybridizes to mRNA species isolated from the commercial blot, but not to mRNA. species
isolated from benign prostate hyperplasia (right panel, mRNA isolated from 20 human
subjects with benign prostate hyperplasia). B,C, in situ hybridization with biotinylated Trp8
specific oligonucleotides on slides of human tissues. Left column antisense probes, right

column sense probes. D, antinsense probes.

Figure 6: Differential expression of Trp8 ¢DNA in human prostate. A-F, in situ
hybridization with prostatic tissues. A, normal prostate, B, primary carcinoma, C, benign
hyperplasia, D, rezidive carcinoma, E, prostatic intraepithelial neoplasia, F, lymphnode

metastasis of the prostata.
Figure 7: Trp8a cDNA sequence and derived amino acid sequence

Figure 8: A, Trp8b cDNA sequence and derived amino acid sequence
B, cDNA sequence of splice variant 1 (12B1)

C, cDNA sequence of splice variant 2 (17-3)

D, cDNA sequence of splice variant 3 (23A3)

E, ¢cDNA sequence of splice variant 4 (23C3)

Figure 9: A, Trp9 cDNA sequence and derived amino acid sequence B, cDNA sequence of

splice variant 15 and derived amino acid sequence.

Figure 10: A, cDNA sequence of Trp10a and derived amino acid sequence, B, cDNA

fragment of Trp10a and derived amino acid sequence.

Figure 11: cDNA sequence of Trpl0b and derived amino acid sequence.

Figure 12: Expression of Trp8 mRNA in human endometrial cancer or cancer of the uterus, A
- D, in situ hybridization with slides of endometrial cancer hybridized with Trp8 antisense
(left column) or sense probes as controls (right column). E - F, Trp8 antisense probes
hybridized to slides of normal endometrium. It can be clearly seen no hybridization occurs

with normal endometrial tissue.
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Figure 13: Expression of human Trp9 and Trpl0 genes

Northern blots were hybridized using Trp9 (upper panel) or Trpl0 (lower panel) specific
probes. Expression of the Trpd ¢cDNA is detectable in many tissues including human prostate
and colon as well as in benign prostatic hyperplasia. Expression of Trp10 ¢DNA is detectable
in human prostate of a commercial northern blot (Clontech, right side). This Northern blot
contains prostatic tissue collected from 15 human subjects in the range of 14 - 60 years of age.
No expression of Trp10 cDNA was detectable in benign prostélic hyperplasia (left side).

Figure 14: Expression of Trp10 transcripts and Trpl0O-antisense transcripts in human prostate
cancer and metastasis of a melanoma. In situ hybridizations of slides hybridized with Trp10-
antisense (A-E, K-N) and Trpl0 related sense probes (F-J, P-R). It can clearly be seen that
both probes detect the same cancer cells indicating that these cancer cells express Trpl0
transcripts as well as TrplO-antisense transcripts. S, no Trpl0 expression is detectable in
benign hyperplasia of the prostate (BPH). O and T, show expression of Trp10 transcripts (0)
and Trpl0-antisense transcripts (T) in a metastasis of a melanoma in human lung. Melanoma

cancer cells express both Trp10 transcripts and Trp10-antisense transcripts.

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to an isolated mucleic acid molecule encoding the human

prostate carcinoma associated protein Trp8a, Trp8b, Trp9, Tipl0a or TrplOb or a protein

exhibiting biological properties of Trp8a, Trp8b, Trp9, Trp10a or Trp10b and being selected

from the group consisting of

(@) 2 nucleic acid molecule encoding a protein that comprises the amino acid sequence
depicted in Figure 7, 8A, 9,10 or 11;

()  anucleic acid molecule comprising the nucleotide sequence depicted in Figure 7, 8A,
9,10, 0r 11;

(©  anucleic acid molecule included in DSMZ Deposit no. DSM 13579 (deposit date: 28
June 2000), DSM 13580 (deposit date: 28 June 2000), DSM 13584 (deposit date: 5

(@) anucleic acid molecule with hybridizes to a nucleic acid molecule specifted in (a) to

©
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(e)  anucleic acid molecule the nucleic acid sequence of which deviates from the nucleic
sequences specified in (2) to (d) due to the degeneration of the genetic code; and
® a nucleic acid molecule, which represents a fragment, derivative or allelic variation of

a nucleic acid sequence specified in (2) to (e).

As used herein, a protein exhibiting biological properties of Trp8a, Trp8b, Trp9,Trpl0a or
Trp10b is understood to be a protein having at least one of the activities as illustrated in the

Examples, below.

As used berein, the term ,,isolated nucleic acid molecule,, includes nucleic acid molecules
substantially free of other nucleic acids, proteins, lipids, carbohydrates or other materials with

which it is naturally associated.

In a first embodiment, the invention provides an isolated nucleic acid molecule encoding the
human prostate carcinoma associated protein Trp8a, Trp8b, Trp9,TrplOa or TrplOb
comprising the amino acid sequence depicted in Figure 7, 8A, 9,10 or 11. The present
invention also provides a nucleic acid molecule comprising the nucleotide sequence depicted
in Figure 7, 8A, 9,10 or 11,

The present invention provides not only the ééﬂeralé& nucleotide sequence identified in

Figure 7, 8A, 9,10 or 11, respectively and the predicted translated amino acid sequence,
respectively, but also plasmid DNA containing a Trp8a ¢cDNA deposited with the DSMZ,
under DSM 13579, a Trp8b cDNA deposited with the DSMZ, under DSM 13580, a Trp9
¢DNA deposited with the DSMZ, under DSM 13584, a Trpl0a ¢cDNA deposited with the
DSMZ, under DSM 13581, and a Trpl0b ¢DNA deposited with the DSMZ, under DSM....,
respectively. The nucleotide sequence of each deposited Trp-clone can readily be determined
by sequencing the deposited clone in accordance with known methods. The predicted amino
acid sequence can then be verified from such deposits. Moreover, the amino acid sequence of
the protein encoded by each deposited clone can also be directly determined by peptide
sequencing or by expressing the protein in a suitable host cell containing the deposited Trp-

encoding DNA, collecting the protein, and determining its sequence.

The nucleic acid molecules of the invention can be both DNA. and RNA molecules. Suitable

DNA molecules are, for example, genomic or cDNA molecules. It is understood that all

7
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nucleic acid molecules encoding all or a portion of Trp8a, Trp8b, Trp9,Trp10a or Trp10b are
also included, as long as they encode a polypeptide with biological activity. The nucleic acid
molecules of the invention an be isolated from natural sources or can be synthesized

according to know methods.

The present invention also provides nucleic acid molecules which hybridize to the above
nucleic acid molecules, As used herein, the term ,,hybridize,, has the meaning of hybridization
under conventional hybridization conditions, preferably under stringent conditions as
descrfbed, for example, in Sambrook et al.,, Molecular Cloning, A Laboratory Manual 2
edition (1989) Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY. Also
contemplated are nucleic acid molecules that hybridize to the Trp nucleic acid molecules at
lower stringency. hybridization conditions. Changes in the stringency of hybridization and
signal detection are primarily accomplished through the manipulation of formamide
concentration (lower percentages of formamide result in lowered stringency), salt conditions,
or temperature, For example, lower stringency conditions include an overnight incubation at
37°Cin a solution comprising 6X SSPE (20X SSPE = 3M NaCl; 9.2M Naf,PQOy; 0.02M
EDTA, pH7.4), 0.5% SDS, 30% formamide, 100 pg/mi salmon sperm blocking DNA,
following by washes at 50°C with 1 X SSPE, 0.1% SDS. In addition, to achieve even lower
stringency, washes performed following stringent hybridization can be done at higher salt

concentrations (e.s. 5X SSC). Variations in the above conditions inay be aécoxrip‘lfs’hea”

through the inclusion and/or substitution of alternate blocking reagents used to suppress
background in hybridization experiments. The inclusion of specific blocking reagents may
require modification of the hybridizatidn conditions described above, due to problems with

compatibility.

Nucleic acid molecules that hybridize to the molecules of the invention can be isolated, e.g.,
from genomic or cDNA libraries that were produced from human cell lines or tissues. In order
to identify and isolate such nucleic acid molecules the molecules of the invention or parts of
these molecules or the reverse complements of these molecules can be used, for example by
means of hybridization according to conventional methods (see, e.g., Sambrook et al., supra).
As a hybridization probe aucleic acid molecules can be used, for example, that have exactly
or basically the nucleotide sequence depicted in Figure 7, 84, 9,10 or 11, respectively, or

parts of these sequences. The fragments used as hybridization probe can be synthetic
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fragments that were produced by means of conventional synthetic methods and the sequence

of which basically corresponds to the sequence of a nucleic acid molecule of the invention.

The nucleic acid molecules of the present invention also include molecules with sequences

that are degenerate as a result of the genetic code.

In a forther embodiment, the present invention provides nucleic acid molecules which
comprise fragments, derivatives and allelic variants of the nucleic acid molecules described
above encoding a protein of the invention. ,Fragments,, are understood to be parts of the
nucleic acid molecules that are long enough to encode one of the described proteins. These
fragments comprise nucleic acid molecules specifically hybridizing to transcripts of the
nucleic acid molecules of the invention. These nucleic acid molecules can be used, for
example, as probes or primers in the diagnostic assay and/or kit described below and,
preferably, are oligonucleotides having a length of at least 10, in particular of at least 15 and
particularly preferred of at least 50 nucleotides. The nucleic acid molecules and
oligonucleotides of the invention can also be used, for example, as primers for a PCR

reaction. Examples of particular useful probes (primers) are shown in Tables 1 and 2.

Table 1
Trp8 probes used for in situ hybridization;
Probes (antisense)
1) 5 TCCGCTGCCGGTTGAGATCTTGCC 3°
2.) 5° CTTGCTCCATAGGCAGAGAATTAG 3’
3.) 5 ATCCTCAGAGCCCCGGGTGTGGAA3’

Controls (sense)

1.) 5 GGCAAGATCTCAACCGGCAGCGGA 3’
2.) 5 CTAATTCTCTGCCTATGGAGCAAG 3’
3.) 5 TTCCACACCCGGGGCTCTGAGGAT 3’

Tabelle 2

Trp10 probes used for the in situ hybridizations shown in Figure 14:
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Probes (antisense)
1.) 5" GCTTCCACCCCAAGCTTCACAGGAATAGA 3’ (Figure 14 A, 14B)

2} 5 GGCGATGAAATGCTGGTCTGTGGC 3° (Figure 14C, 14D, 14N, 148, 140)
3) 5 ATCTTCCAGTTCITGGTGTCTCGG 3’ (Figure 14E, 14K)
4) 5" GCTGCAGTACTCCTGCACCAGGAA 3’ (Figure 14L, 14M)

Probes (sense)
1.) 8 TCTATTCCTGTGAAGCTTGGGGTGGAAGC 3 (Figure 14F, 14G)

2.) 5 GCCACAGACCAGCATTTCATCGCC 3’ (Figure 14H, 141, 14T)
3.) 5 CCGAGACACCAAGAACTGGAAGAT 3° (Figure 147, 14P)
4.) 5 TTCCTGGTGCAGGAGTACTGCAGC 3’ (Figure 14Q, 14R)

The term , derivative,, in this context means that the sequences of these molecules differ from
the sequences of the nucleic acid molecules described above at one or several positions but
have a high level of homology to these sequences. Homology hereby means a sequence
identity of at least 40%, in particular an identity of at least 60%, preferably of more than 80%

and particularly preferred of more than 90%. These proteins encoded by the nucleic acid

molecules have a sequence identify to the amino acid sequence dépiéted in Figure 7, 8A, 9, 10

and 11, respectively, of at least 80%, preferably of 85% and particularly preferred of more
than 90%, 97% and 99%. The deviations to the above-described nucleic acid molecules may
bave been produced by deletion, substitution, insertion or recombination. The definition of the
derivatives also includes splice variants, e.g. the splice variants shown in Figures 8B to 8E
and 9B.

The nucleic acid molecules that are homologous to the above-described molecules and that
represent derivatives of these molecules usually are variations of these molecules that
represent modifications having the same biological function. They can be naturally ocourring
variations, for example sequences from other organisms, or mutations that can either occur
naturally or that have been introduced by specific mutagenesis. Furthermore the variations can
be synthetically produced sequences. The allelic variants can be either naturally occurring
variants or synthetically produced variants or variants produced by recombinant DNA

processes.

JP 2004-505617 A 2004.2.26
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Generally, by means of conventional molecular biological processes it is possible (see, €.g.,
Sambrook et al., supra) to introduce different mutations into the nucleic acid molecules of the
invention. As a result Trp proteins or Trp related proteins with possibly modified biological
properties are synthesized. One possibility is the production of deletion mutants in which
nucleic acid molecules are produced by continuous deletions from the 5°- or 3’-terminal of the
coding DNA sequence and that lead to the synthesis of proteins that are shortened
accordingly. Another possibility is the introduction of single-point mutation at positions
where a modification of the amino aid sequence influences, e.g., the ion channel properties or
the regulations of the trp-ion channel. By this method muteins can be produced, for example,
that possess a modified ion conducting pore, a modified Ky-value or that are no longer subject
to the regulation mechanisms that normally exist in the cell, e.g. with regard to allosteric
regulation or covalent modification. Such muteins might also be valuable as therapeuticalty

useful antagonists of Trp8a, Trp8b, Trp9, Trp10a or Trpl0b, respectively.

For the manipulation in prokaryotic cells by means of genetic engineering the nucleic acid
molecules of the invention or parts of these molecules can be introduced into plasmids
allowing a mutagenesis or a modification of a sequence by recombination of DNA sequences.

By means of conventional methods (cf. Sambrook et al., supra) bases can be exchanged and

natural or synthetic sequences can be added. In order to link the DNA fragments with each

other adapters or linkers can be added to the fragments. Furthermore, manipulations can be
performed that provide suitable cleavage sites or that remove superfluous DNA or cleavage
sites. If insertions, deletions or substitutions are possible, in vitro mutagenesis, primer repair,
restriction or ligation can be performed. As analysis method usually sequence analysis,

restriction analysis and other biochemical or molecular biological methods are used.

The proteins encoded by the various variants of the nucleic acid molecules of the invention
show certain common characteristics, such as jon channel activity, molecular weight,
immunological reactivity or conformation or physical properties like the electrophoretical
mobilty, chromatographic behavior, sedimentation coefficients, éolubility, spectroscopic

properties, stability, pH optimum, temperature optimum.

The invention furthermore relates to vectors containing the mucleic acid molecules of the

invention. Preferably, they are plasmids, cosmids, viruses, bacteriophages and other vectors

1
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usually used in the field of genetic engincering. Vectors suitable for use in the present
invention include, but are not limited to the T7-based expression vector for expression in
mammalian cells and baculovirus-derived vectors for expression in insect cells. Preferably,
the nucleic acid molecule of the invention is operatively linked to the regulatory elements in
the recombinant vector of the invention that guarantee the transcription and synthesis of an
RNA in prokryotic and/or eukaryotic cells that can be translated. The nucleotide sequence to
be transcribed can be operably linked to a promoter like a T7, metallothionein I or polyhedrin

promoter.

In a further embodiment, the present invention relates to recombinant host cells transiently or
stable containing the nucleic acid molecules or vectors or the invention. A host cell is
understood to be an organism that is capable to take up in vitro recombinant DNA and, if the
case may be, to syntﬁesfze the proteins encoded by the nucleic acid molecules of the
invention. Preferably, these cells are prokaryotic or eukaryotic cells, for example mammalian
cells, bacterial cells, insect cells or yeast cells. The host cells of the invention are preferably
characterized by the fact that the introduced nucleic acid molecule of the invention either is
heterologous with regard to the transformed cell, i.e. that it does not naturally occur in these
cells, or is localized at a place in the genome different from that of the corresponding

naturally occurring sequence.

A further embodiment of the invention relates to isolated proteins exhibiting biclogical
properties of the human prostate carcinoma associated protein Trp8a, Trp8b, Trp9,Trp10a or
TrplOb and being encoded by the nucleic acid molecules of the invention, as well as to
methods for their production, whereby, e.g., a host cell of the invention is cultivated under
conditions allowing the synthesis of the protein and the protein is subsequently isolated from
the cultivated cells and/or the culture medium. Isolation and purification of the recombinantly
produced proteins may be carried out by conventional means including preparative
chromatography and affinity and immunological separations involving affinity with an anti-

Trp8a-, anti-Trp8b-, anti-Trp9-,anti-Trp10a- or anti-Trp10b-antibody, respectively.

As used herein, the term isolated protein, includes proteins substantially free of other
proteins, nucleic acids, lipids, carbohydrates or other materials with which it is naturally
associated. Such proteins however not only comprise recombinantly produced proteins but

include isolated naturally occurring proteins, synthetically produced proteins, or proteins
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produced by a combination of these methods. Means for preparing such proteins are well
understood in the art. The Trp proteins are preferably in a substantially purified form. A
recombinantly produced version of a human prostate carcinoma associated protein Trp8a,
Trp8b, Trp9,Trpl0a or Trpl0b protein, including the secreted protein, can be substantially
purified by the one-step method described in Smith and Johnson, Gene 67; 31-40 (1988).

In a further preferred embodiment, the present invention relates to an antisense RNA
sequence characterised that it is complementary to an mRNA transcribed from a nucleic acid
molecule of the present invention or a part thereof and can selectively bind to said mRNA,
said sequence being capable of inhibiting the synthesis of the protein encoded by said nucleic
acid molecules, and a ribozyme characterised in that it is complementary to an mRNA
transeribed from a nucleic acid molecule of the present invention or a part thereof and can
selectively bind to and cleave said mRNA, thus inhibiting the synthesis of the proteins
encoded by said nucleic acid molecules. Riboyzmes which are composed of a single RNA
chain are RNA enzymes, i.e. catalytic RNAs, which can intermolecularly cleave a target
RNA, for example the mRNA transcribed from one of the Trp genes. It is now possible to
construct ribozymes which are able to cleave the target RNA at a specific site by following
the strategies described in the literature. (see, e.g., Tanner et al,, in: Antisense Research and
Applications, CRC Press Inc. (1993), 415-426). The two main requirements for such
ribozymes are the catalytic domain and regions which are complementary to the target RNA
and which allow them to bind to its substrate, which is a prerequisite for cleavage. Said
complementary sequences, i.e., the antisense RNA or ribozyme, are useful for repression of
Trp8a~, Trp8b, Trp9-,Trpl0a- and TrplOb-expression, respectively, i.e. in the case of the
treatment of a prostate cancer or endometrial cancer (carcinoma of the uterus). Preferably, the
antisense RNA and ribozyme of the invention are complementary to the coding region. The
person skilled in the art provided with the sequences of the nucleic acid molecules of the
present invention will be in a position to produce and utilise the above described antisense
RNAs or ribozymes. The region of the antisense RNA and ribozyme, respectively, which
shows complementarity to the mRNA transcribed from the nucleic acid molecules of the
present invention preferably has a length of at least 10, in particular of at least 15 and
particularly preferred of at least S0 nucleotides.

In still a further embodiment, the present invention relates to inhibitors of Trp8a, Trp8b, Trp9,
Trp10a and Trp10b, respectively, which fulfill a similar purpose as the antisense RNAs or
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ribozymes mentioned above, i.e. reduction or elimination of biologically active Trp8a, Trp8b,
Trp9, Trpi0a or Trpl10b molecules. Such inhibitors can be, for instance, structural analogues
of the corresponding protein that act as antagonists. In addition, such inhibitors comprise
molecules identified by the use of the recombinantly produced proteins, e.g. the
recombinantly produces protein can be used to screen for and identify inhibitors, for example,
by exploiting the capability of potential inhibitors to bind to the protein under appropriate
conditions. The inhibitors can, for example, be identified by preparing a test mixture wherein
the inhibitor candidate is incubated with Trp8a, Trp8b, Trp9, Trp10a or Trpl0b, respectively,
under appropriate conditions that allow Trp8a, Trp8b, Trp9, Trpl0a or TrplOb to be in a
native conformation. Such an in vitro test system can be established according to methods
well known in the art. Inhibitors can be identified, for example, by first screening for either
synthetic or naturally occurring molecules that bind to the recombinantly produced Trp
protein and then, in a second step, by testing those selected molecules in cellular assays for
inhibition of the Trp protein, as reflected by inhibition of at least one of the biological
activities as described in the examples, below. Such screening for molecules that bind Trp8a,
Trp8b, Trp9, Trpl0a or Trpl0b could easily performed on a large scale, e.g. by screening
candidate molecules from libraries of synthetic and/or natural molecules. Such an inhibitor is,
e.g., a synthetic organic chemical, a natural fermentation product, a substance extracted from
a microorganism, plant or animal, or a peptide. Additional examples of inhibitors are specific
antibodies, preferably monoclonal antibodies. Moreover, the nucleic sequences of the
invention and the encoded proteins can be used to identify further factors involved in tumor
development and progression. In this context it should be emphasized that the modulation of
the calcium channel of a member of the trp family can result in the stimulation of the immune
response of T lymphocytes leading to proliferation of the T lymphocytes. The proteins of the
invention can, e.g., be used to identify further (unrelated) proteins which are associated with
the tumor using screening methods based on protein/protein interactions, e.g. the two-hybrid-
system Fields, S. and Song, O. (1989) Nature (340): 245-246.

The present invention also provides a method for diagnosing a prostate carcinoma which
comprises contacting a target sample suspected to contain the protein Trp8a, Trp8b, Trp10a
and/or TrplOb or the Trp8a, Trp8b, Trpl0a and/or Trpl0b encoding mRNA with a reagent
which reacts with Trp8a, Trp8b, Trp10a and/or Trpl0b or the Trp8a, Trp8b, Trp10a and/or
Trp10b encoding mRNA and detecting Trp8a, Trp8b, Trpl0a and/or Trp10b or Trp8a, Trp8b,
Trp10a and/or Trp 10b encoding mRNA.
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1t has been found that carcinoma cells of placenta (chorion carcinoma), lung and prostate
express Trp10 transcripts as well as Trpl0 antisense transcripts and transcripts being in part
complementary to TrplO antisense transcripts. Accordingly, the present invention also
provides a method for diagnosing a melanoma, chorion carcinoma, cancer of the lung and of
the prostate in a tissue of a subject, comprising contacting a sample with a reagent which

detects Trp10a and/or Trp10b antisense RNA.

‘When the target is mRNA (or antisense RNA), the reagent is typically a nucleic acid probe or
a primer for PCR. The person skilled in the art is in a position to design suitable nucleic acids
probes based on the information as regards the nucleotide sequence of Trp8a, Trp8b, Trpl0a
or Trp10b as depicted in figure 7, 8a, 10 and 11, respectively, or tables 1 and 2, above. When
the target is the protein, the reagent is typically an antibody probe. The term ,antibody®,
preferably, relates to antibodies which consist essentially of pooled monoclonal antibodies
with different epitopic specifities, as well as distinct monoclonal antibody preparations.
Monoclonal antibodies are made from an antigen containing fragments of the proteins of the
invention by methods well known to those skilled in the art (see, e.g., Kohler et al., Nature
256 (1975), 495). As used herein, the term ,,antibody“ (Ab) or ,,monoclonal antibody* (Mab)
is meant to include intact molecules as well as antibody fragments (such as, for example, Fab
and F(ab’) 2 fragments) which are capable of specifically binding to protein. Fab and f{ab’)2
fragments lack the Fc fragment of intact antibody, clear more rapidly from the circulation, and
may have less non-specific tissue binding than an intact antibody. (Wahl et al., J. Nucl. Med.
24: 316-325 (1983)). Thus, these fragments are preferred, as well as the products of a FAB or
other immunoglobulin expression library. Moreover, antibodies of the present invention
include chimerical, single chain, and humanized antibodies. The target cellular component,
ie. Trp8a, Trp8b, Trpl0a and/or TrplOb or Trp8a, Trp8b, Trpl0a and/or Trpl0b encoding
mRNA or Trp10a/b antisense transcripts, e.g., in biological fluids or tissues, may be detected
directly in situ, e.g. by in situ hybridization (e.g., according to the examples, below) or it may
be isolated from other cell components by common methods known to those skilled in the art
before contacting with a probe. Detection methods include Northern blot analysis, RNase
protection, in situ methods, e.g. in situ hybridization, in vitro amplification methods (PCR,
LCR, QRNA. replicase or RNA-transcription/amplification (TAS, 3SR), reverse dot blot
disclosed in EP-B1 O 237 362)), immunoassays, Western blot and other detection assays that
are known to those skilled in the art.
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Products obtained by in vitro amplification can be detected according to established methods,
e.g. by separating the products on agarose gels and by subsequent staining with ethidium
bromide. Alternatively, the amplified products can be detected by using labeled primers for
amplification or labeled dNTPs.

The probes can be detectable labeled, for example, with a radioisotope, a bioluminescent,
compound, a chemiluminescent compound, a fluorescent compound, a metal chelate, or an

enzyme.

Expression of Trp8a, Trp8b, Trpl0a and Trp10b, respectively, in tissues can be studied with
classical immunohistological methods (Jalkanen et al., J. Cell. Biol. 101 (1985), 976-985;
Jalkanen et al.,, J. Cell. Biol. 105 (1987), 3087-3096; Sobol et al. Clin. Immunpathol. 24
(1982), 139-144; Sobol et al., Cancer 65 (1985), 2005-2010). Other antibody based methods
useful for detecting protein gene expression include immunoassays, such as the enzyme
linked immunosorbent assay (ELISA) and the radioimmunoassay (RIA). Suitable antibody
assay labels are known in the art and include enzyme labels, such as, glucose oxidase, and
radioisotopes, such as iodine (21, *'T), carbon (**C), sulfur (**S), ritium (H), indium (*'In),
and technetium rhodamine, and biotin. In addition to assaying Trp8a, Trp8b, Trp 10a or
Trpl0b levels in a biological sample, the protein can also be detected in vivo by imaging.
Antibody labels or markers for in vivo imaging of protein include those detectable by X-
radiography, NMR or ESR. For X-radiography, suitable labels include radioisotopes such as
barium or cesium, which emit detectable radiation but are not overtly harmful to the subject.
Suitable markers for NMR and ESR include those with a detectable characteristic spin, such
as deuterium, which may be incorporated into the antibody by labeling of nutrients for the
relevant hybridoma, A protein-specific antibody or antibody fragment which has been labeled
with an appropriate detectable imaging moiety, such as a radioisotope (for example, 18y g,
¥mTc), a radio-opaque substance, or a material detectable by nuclear magnetic resonance, is
introduced (for example, parenterally, subcutaneously, or intraperitoneally) into the mammal.
It will be understood in the art that the size of the subject and the imaging system used will
determine the quantity of imaging moiety needed to produce diagnostic images. In the case of
a radioisotope moiety, for a human subject, the quantity of radioactivity injected will normally
range from about 5 to 20 millicuries of *>mTc. The labeled antibody or antibody fragment will

then preferentially accumulate at he location of cells which contain the specific protein. In
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vivo tumor imaging is described in S.W. Burchiel et al, ,Immunopharmacokinetics of
Radiolabeled Antibodies and Their Fragments. (Chapter 13 in Tumor Imaging: The
Radiochemical Detection of Cancer, S.W. Burchiel and B.A. Rhodes, eds., Masson
Publishing Inc. (1982)).

The marker Trp8a and Trp8b is also useful for prognosis, for monitoring the progression of
the tumor and the diagnostic evaluation of the degree of malignancy of a prostate tumor
(grading and staging), e.g. by using in situ hybridization: In a primary carcinoma Trp8 is
expressed in about 2 to 10% of carcinoma cells, in a rezidive carcinoma in about 10 to 60% of

cells and in metastases in about 60 to 90% of cells.

The present invention also relates to a method for diagnosing endometrial cancer (cancer of
the uterus) which comprises contacting a target sample suspected to contain the protein Trp8a
and/or Trp8b or the Trp8a and/or Trp8b encoding mRINA with a reagent which reacts with
Trp8a and/or Trp8b or the encoding mRNA and detecting Trp8a and/or Trp8b encoding
mRNA. As regards particular embodiments of this method reference is made to the particular

embodiments of the method of diagnosing a prostate cancer outlined above.

For evaluating whether the concentration of Trp8a, Trp8b, Trpl0a or TrplOb or the
concentration of Trp8a, Trp8b, Trpl0a or Trpl0b encoding mRNA is normal or increased,
thus indicative for the presence of a malignant tumor, the measured concentration is compared
with the concentration in a normal tissue, preferably by using the ratio of Trp8a:Trp9,

Trp8b:Trp9 or Trpl0(a or b)/Trp9 for quantification.

Since the prostate carcinoma forms its own basement membrane when growing invasively, it
can be concluded that only cells expressing Trp8 and Trp10 are involved in this phenomenon.
Thus, it can be concluded that by inhibiting the expression and/or activity of these prateins an

effective therapy of cancers like PCA is provided.

Thus, the present invention also relates to a pharmaceutical composition containing a reagent
which decreases or inhibits Trp8a, Trp8b, Trpl0a and/or Trpl0b expression or the activity of
Trp8a, Trp8b, TrplOa and/or Trpi0b, and a method for preventing, treating, or ameliorating a
prostate tumor, endometrial cancer (uterine carcinoma) tumor, a chorion carcinoma, cancer of

the lung or melanoma,which comprises administering to a mammalian subject a
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therapeutically effective amount of a reagent which decreases or inhibits Trp8a, Trp8b,
TrplOa and/or TrplOb expression or the activity of Trp8a, Trp8b, Trpl0a and/or TrplCb.
Examples of such reagents are the above described antisense RNAs, ribozymes or inhibitors,
e.g. specific antibodies. Furthermore, peptides, which inhibit or modulate the biological
function of Trp8a, Trp8b, Trp9, TrplOa and/or TrplOb may be useful as therapeutical
reagents. For example, these peptides can be obtained by screening combina torial phage
display libraries (Cosmix, Braunschweig, Germany) as described by Rottgen, P. and Collins,
J. (Gene (1995) 164 (2): 243-250). Furthermore, antigenic epitopes of the Trp8 and Trpl0
proteins can be identified by the expression of recombinant Trp8 and Trp10 epitope libraries
in E. coli (Marquart, A. & Flockerzi, V., FEBS Lett. 407 (1997), 137-140; Trost, C., et al,
FEBS Lett. 451 (1999) 257-263 and the consecutive screening of these libraries with serum of
patients with cancer of the prostate or of the endometrium. Those Trp8 and Trpl0 epitopes
which are immunogenic and which lead to the formation of antibodies in the serum of the
patients can be then be used as Trp8 or Trp10 derived peptide vaccines for immune inventions
against cancer cells which express Trp8 or Trpl0. Alternatively to the E. coli expression
system, Trp8 or Trp10 or epitopes of Trp8 and Trpl0 can be expressed in mammalian cell
lines such as human embryonic kidney (Hek 293) cells (American Type Culture Collection,
ATCC CRL 1573).

Finally, compounds useful for therapy of the above described diseases comprise compounds
which act as antagonists or agonists on the ion channels Trp8, Trp9 and Trp10. Tt could be
shown that Trp8 is a highly calcium selective ion channel which in the presence of
monovalent (namely sodium) and divalent ions (namely calcium) is only permeable for
calcium ions (see Example 4, below, and Figures 3A, C, E). Under physiological conditions,
Trp8 is a calcium selective channel exhibiting large inward currents. This very large
conductance of Trp8 channels (as wells as Trp9 and Trp10a/b channels) is useful to establish
systems for screening pharmacological compounds interacting with Trp-channels including
high throughput screening systems. Useful high throughput screening systems are well known
to the person skilled in the art and include, e.g., the use of cell lines stably or transiently
transfected with DNA sequences encoding Trp8, Trp9 and Trp10 channels in assays to detect
calcium signaling in biological systems. Such systems include assays based on Ca-sensitive

dyes such as aequorit, apoaequorin, Fura-2, Fluo-3 and Indo-1.
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Accordingly, the present invention also relates to a method for identifying compounds which
act as agonists or antagonists on the ion channels Trp8, Trp9 and/or Trp10, said method
comprising contacting a test compound with the ion channel Trp8, Trp9 and/or Trpl0,
preferably by using a system based on cells stably or transiently transfected with DNA
sequences encoding Trp8, Trp9 and/or Trpl0, and determining whether said test compound
affects the calcium uptake.

For administration the above described reagents are preferably combined with suitable
pharmaceutical carriers. Examples of suitable pharmaceutical carriers are well known in the
art and include phosphate buffered saline solutions, water, emulsions, such as oil/water
emulsions, various types of wetting agents, sterile solutions etc. Such carriers can be
formulated by conventional methods and can be administered to the subject at a suitable dose.
Administration of the suitable compositions may be effected by different ways, e.g. by
intravenous, intraperetoneal, subcutaneous, intramuscular, topical or intradermal
administration. The route of administration, of course, depends on the nature of the tumor and
the kind of compound contained in the pharmaceutical composition. The dosage regimen will
be determined by the attending physician and other clinical factors. As is well known in the
medical arts, dosages for any one patient depends on many factors, including the patient’s
size, body surface area, age, sex, the particular compound to be administered, time and route
of administration, the kind and stage of the tumor, general health and other drugs being

administered concurrently.

The delivery of the antisense RNAs or ribozymes of the invention can be achieved by direct
application or, preferably, by using a recombinant expression vector such as a chimeric virus
containing these compounds or a colloidal dispersion system. By delivering these nucleic
acids to the desired target, the intracellular expression of Trp8a, Trp8b, Trp10a and/or Trpl0b
and, thus, the level of Trp8a, Trp8b, Trp10a and/or Trpl0b can be decreased resulting in the
inhibition of the negative effects of Trp8a, Trp8b, Trpl0a and/or Trp10b, e.g. as regards the

metastasis formation of PCA.

Direct application to the target site can be performed, e.g., by ballistic delivery, as a colloidal
dispersion system or by catheter to a site in artery. The colloidal dispersion systems which can
be used for delivery of the above mucleic, acids include macromolecule complexes,

nanocapsules, microspheres, beads and lipid-based systems including oil-in-water emulsions
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(mixed), micelles, liposomes and lipoplexes, The preferred colloidal system is a liposome.
The composition of the liposome is usually a combination of phospholipids and steroids,
especially cholesterol. The skilled person is in a position to select such liposomes which are
suitable for the delivery of the desired nucleic acid molecule. Organ-specific or cell-specific
liposomes can be used in order to achieve delivery only to the desired tumor. The targeting of
liposomes can be carried out by the person skilled in the art by applying commonly known
methods. This targeting includes passive targeting (utilizing the natural tendency of the
liposomes to distribute to cells of the RES in organs which contain sinusoidal capillaries) or
active targeting (for example by coupling the liposome to a specific ligand, e.g,, an antibody,
a receptor, sugar, glycolipid, protein etc., by well known methods). In the present invention
monoclonal antibodies are preferably used to target liposomes to specific tumors via specific

cell-surface ligands.

Preferred recombinant vectors useful for gene therapy are viral vectors, e.g. adenovirus,
herpes virus, vaccinia, or, more preferably, an RNA virus such as a Retrovirus. Even more
preferably, the retroviral vector is a derivative of a murine or avian retrovirus. Examples of
such retroviral vectors which can be used in the present invention are: Moloney murine
feukemia virus (MoMuLV), Harvey murine sarcoma virus (HaMuSV), murine mammary
tumor virus (MuMTV) and Rous sarcoma virus (RSV). Most preferably, a non-human
primate retroviral vector is employed, such as the gibbon ape leukemia virus (GalV),
providing a broader host range compared to murine vectors. Since recombinant retroviruses
are defective, assistance is required in order to produce infectious particles. Such assistance
can be provided, e.g., by using helper cell lines that contain plasmids encoding all of the
structural genes of the retrovirus under the control of regulatory sequences within the LTR.
Suitable helper cell lines are well known to those skilled in the art. Said vectors can
additionally contain a gene encoding a selectable marker so that the transduced cells can be
identified. Moreover, the retroviral vectors can be modified in such a way that they become
target specific. This can be achieved, e.g., by inserting a polynucleotide encoding a sugar, a
glycolipid, or a protein, preferably an antibody. Those skilled in the art know additional
methods for generating target specific vectors. Further suitable vectors and methods for in
vitro- or in vivo-gene therapy are described in the literature and are known to the persons

skilled in the art; see, e.g., WO 94/29469 or WO 97/00957.
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In order to achieve expression only in the target organ, i.e. tumor to be treated, the nucleic
acids encoding, e.g. an antisense RNA or ribozyme can also be operably linked to a tissue
specific promoter and used for gene therapy. Such promoters are well known to those skilled
in the art (see €.g. Zimmermann et al., (1994) Neuron 12, 11-24; Vidal et al.; (1990) EMBO I.
9, 833-840; Mayford et al., (1995), Cell 81, 891-904; Pinkert et al., (1987) Genes & Dev. 1,
268-76).

For use in the diagnostic research discussed above, kits are also provided by the present
invention. Such kits are useful for the detection of a target cellular component, which is
Trp8a, Trp8b, Trpl0a and/or TrplOb or, alternatively, Trp8a, Trp8b, Trp10a and/or Trpl0b
encoding mRNA or TrplOa/b antisense transcripts, wherein the presence or an increased
concentration of Trp8a, Trp8b, Trp10a and/or Trp10b or, alternatively, Trp8a, Trp8b, Trpl0a
and/or Trp10b encoding mRNA or Trp10a/b antisense transcripts is indicative for a prostate
tumor, endometrial cancer, melanoma, chorion carcinoma or cancer of the lung, said kit
comprising a probe for detection of Trp8a, Trp8b, Trp9, TrplOa and/or TrplOb or,
alternatively, Trp8a, Trp8b, Trp9, TrplOa and/or TrplOb encoding mRNA or Trpl0a/b
antisense transcripts. The probe can be detectably labeled. Such probe may be a specific
antibody or specific oligonucleotide. In a preferred embodiment, said kit contains an anti-
Trp8a-, anti-Trp8b-, anti-Trp9-, anti-TrplOa-and/or anti-Trpl0b-antibody and allows said
diagnosis, e.g., by ELISA and contains the antibody bound to a solid support, for example, a
polystyrene microtiter dish or nitrocellulose paper, using techniques known in the art.
Alternatively, said kits are based on a RIA and contain said antibody marked with a
radioactive isotope, In a preferred embodiment of the kit of the invention the antibody is
labeled with enzymes, fluorescent compounds, Juminescent compounds, ferromagnetic probes
or radioactive compounds. The kit of the invention may comprise one or more containers
filled with, for example, one or more probes of the invention. Associated with container (s) of
the kit can be a notice in the form prescribed by a governmental agency regulating the
manufacture, use or sale of pharmaceuticals or biological products, which notice reflects

approval by the agency of manufacture, us or sale for human administration,

EXAMPLES
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The following Examples are intended to illustrate, but not to limit the invention. While such
Examples are typical of those that might be used, other methods known to those skilled in the
art may alternatively be utilized,

Example 1: Materials and Methods

(A)Isolation of cDNA clones and Northern blot analysis
Total RNA was isolated from human placenta an prostate using standard techniques. Isolation

of mRNA was performed with poly (A)"RNA - spin columns (New England Biolabs, Beverly,

USA) according to the instructions of the manufacturer. Poly (a) ‘RNA was reverse
transcribed using the ¢cDNA choice system (Gibco-BRL, Rockville, USA) and subcloned in A-
Zap phages (Stratagene, La Jolla, USA). An human expressed sequence tag (GenBank
accession number 1404042) was used to screen an oligo d(T) primed human placenta cDNA
library. Several cDNA clones were identified and isolated. Additional cDNA. clones were
isolated from two specifically primed ¢cDNA libraries using primers 5’-gca tag gaa ggg aca
gat gg-3° and 5’-gag agt cga ggt cag tgg tee-3”.

cDNA clones were sequenced using a thermocycler (PE Applied Biosystems, USA) and
Thermo Sequenase (Amersham Pharmacia Biotech Europe, Freiburg, Germany). DNA
sequences were analyzed with an automated sequencer (Licor, Linccoln, USA),

For Northern blot analysis 5 pg human poly (A)* RNA from human placenta or prostate were
separated by electrophoresis on 0.8 % agarose gels. Poly (A)* RNA was transferred to
Hybond N nylon membranes (Amersham Pharmacia Biotech Europe, Freiburg, Germany).
The membranes were hyridized in the presence of 50 % formamide at 42°C over night. DNA
probes were labelled using [a**P]dCTP and the ,ready prime,, labelling kit (Amersham
Pharmacia Biotech Europe, Freiburg, Germany). Commercial Northern blots were hybridized
according to the distributors instructions (Clontech, Paolo Alto, USA).

(B) Construction of expression plasmids and transfection of HEK 293 cells

Lipofections were carried out with the recombinant dicistronic eucaryotic expression plasmid
pdiTRP8 containing the ¢cDNA of Trp8b under the control of the chicken B-actin promotor
followed by an internal ribosome entry side (IRES) and the cDNA of the green fluorescent
protein (GFP). To obtain pdiTRP8 carrying the entire protein coding regions of TRP8b and
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the GFP (Prasher, D.C. et al. (1992), Gene 111, 229-233), the 5*and 3’—umranslated sequences
of the TRP8b cDNA were removed, the consensus sequence for initiation of translation in
vertebrates (Kozak, M. (1987) Nucleic Acids ResearchlS, 8125-8148) was introduced
immediately 5°of the iranslation initiation codon and the resulting ¢cDNA was subcloned into
the pCAGGS vector (Niwa, H,, Yamamura, K. and Miyazaki, J (1991), Gene 8, 193-199)
downstream of the chicken B-actin promotor. The IRES derived from encephalmyocarditis
virus (Kim, D.G., Kang, HM,, Jang, SXK. and Shin H.S. (1992) Mol.Cell.Biol. 12, 3636-
3643) followed by the GFP ¢cDNA contzining a Ser65Thr mutation (Heim, R., Cubitt, A.B.,
Tsien, R.Y. (1995) Nature 373, 663-664) was then cloned 3' to the TRP8b ¢DNA. The IRES
sequence allows the simultaneous translation of TRP8b and GFP from one transcript. Thus,
transfected cells can be detected unequivocally by the development of green fluorescence.

For monitoring of the intracellular Ca®* concentration human embryonic kidney (HEK 293)
cells were cotransfected with the pcDNA3-TRP8b vector and the pcDNA3-GFPvector in a
molar ratio of 4 : 1 in the presence of lipofectamine (Quiagen, Hilden, Germany). To obtain
pcDNA3-TRP8b the entire protein coding region of TRP8b including the consensus sequence
for initiation of translation in vertebrates (Kozak, M. (1987) Nucleic Acids Researchl5, 8125-
8148) was subcloned into the pcDNA3 vector (Invitrogen, Groningen, Netherlands). Calcium
monitoring and patch clamp experiments were carried out two days ‘and one day after

transfection, respectively.

(C) Chromosomal localization of the Trp8 gene

The chromosomal localization of the human TRP8 gene was performed using NIGMS
somatic hybrid mapping panel No.2 (Coriell Institute,. Camden, NJ, USA) previously
described (Drwinga, ILL., Toji, L.H, Kim, CH., Greene, AE., Mulivor, RA. (1993)
Genomics 16, 311-314; Dubois, B.L. and Naylor, S.L. (1993) Genomics 16, 315-319).

(D) In Vitre Translation, glutathione - sepharose and calmodulin agarose binding assay
N- and C-terminal Trp8-fragments were subcloned into the pGEX-4T2 vector (Amersham
Pharmacia Europe, Freiburg, Germany) resulting in glutathione-S-transferase (GST)-Trp8
fusion constructs (Fig. 4). The GST-TRP8-fusion proteins were expressed in E. coli BL 21
cells and purified using glutathione - sepharose beads (Amersham Pharmacia Biotech Eurcpe,
Freiburg, Germany).
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In vitro translation of human Trp® cDNA and Xenopus laevis calmodulin cDNA (Davis, T.N.
and Thorner, J. Proc.Natl. Acad.Sci. USA 86, 7909-7913.) was performed in the presence of
**S-methionine using the TNT coupled transcription/translation kit (Promega, Madison,
USA). Translation products were purified by gel fliliration (Sephadex G50, Amersham
Pharmacia Biotech Europe, Freiburg, Germany) and equal amounts of 3S labeled probes were
incubated for 2 h with glutathione beads bound to GST - Trp8 or calmodulin - agarose
(Calbiochem) in 50 mM Tris-HC, pH 7.4, 0.1 % Triton X-100, 150 mM NaCl in the presence
of 1 mM Ca®" or 2 mM EGTA. After three washes, bound proteins were eluted with SDS
sample buffer, fractionated by SDS-PAGE and **S labeled proteins were detected using a
Phosphor Imager (Fujifilm, Tokyo, Japan).

(E) Calcium measurements

The intracellular Ca®* concentration ([Ca’'}}) was determined by dual wavelength fura-2
fluorescence ratio measurements (Tsien, R.Y. (1988) Trends Neurosci. 11, 419-424) using a
digital imaging system (T.LL.L. Photonics, Planegg, Germany). HEK cells were grown in
minimal essential medium in the presence of 10 % fetal calf serum and cotransfected with the
pcDNA3-TRPSb vector and the pCDNA3-GFPvector as described above (B). Transfected
cells were detected by development of green fluorescence. The cells were loaded with 4uM
fura-2/AM (Molecular Probes, Oregon, USA) for one hour. After loading the cells were
rinsed 3 times with buffer B1 (10 mM Hepes, 115 mM NaCl, 2 mM MgClz, SmM KCl, pH
7.4) and the [Ca®*]; was calculated from the fluorescence ratios obtained at 340 and 380 nm
excitation wavelengths as described (Garcia, D.E., Cavalié, A. and Lux, HD. (1994) J.
Neurosci 14, 545-553).

(F) Electrophysiological recordings

HEK cells were transfected with the eucaryotic expression plasmid pdiTRP8 described in (B)
and electrophysiolocigal recordings were carried out one day after iransfection. Single cells
were voltage clamped in the whole cell mode of the patch clamp technique as described
(Hamill, O.P., Marty, A., Neher, E.,, Sakmann, B. and Sigworth, F.J. (1981) Pfliigers Arch.
391, 85-100; Philipp, S., Cavalié, A., Freichel, M., Wissenbach, U., Zimmer, S., Trost, C.,
Marquart, A,, Murakami, M. and Flockerzi, V. (1996) EMBO J. 6166-6171). The pipette
solution contained contained (mM): 140 aspartic acid, 10 EGTA, 10 NaCl, 1 MgCL2, 10
Hepes (pH 7.2 with CsOH) or 125 CsCl, 10 EGTA, 4 CaCl, 10 Hepes (pH 7,2 with CsOH).
The bath solution contained (mM): 100 NaCl, 10 CsCl, 2 MgCl;, 50 mannitol, 10 glucose, 20
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Hepes (pH 7,4 with CsOH) and 2 CaCly, or no added CaCl, (-Ca®" solution). Divalent free
bath solution contained (mM): 110 N-methyl-D-glucamine (NMDG). Whole cell currents
were recorded during 100 msec voltage ramps from ~100 to +100 mV at varying holding

potentials.

(G) In Situ Hybridization

In situ hybridizations were carried out using formalin fixed tissue slices of 6 - 8 pM thickness.
The slices were hydrated and incubated in the presence of PBS buffer including 10 pg/ ml
proteinase K (Roche Diagnostics, Mannheim, Germany) for 0.5 h. The slices were hybridized
at 37°C using biotinylated deoxy-oligonucleotides (0.5 pmol / pl) in the presence of 33 %
formamide for 12 h. Furthermore the slices were several times rinsed with 2 x SSC and
incubated at 25°C for 0.5 h with avidin / biotinylated horse raddish peroxidase complex
(ABC, DAKO, Santa Barbara, USA). After several washes with PBS buffer the slices were
incubated in the presence of biotinylated tyramid and peroxide (0.15 % w/v) for 10 min,
rinsed with PBS buffer and additionally incubated with ABC complex for 0.5 h. The slices
were washed with PBS buffer and incubated in the presence of DAB solution
(diaminobenzidine (50pg / ml), 50 mM Tris/EDTA buffer pH 8.4, 0.15 % Hz0, in NN -
dimethyl-formamide; Merck, Darmstadt, Germany), The detection was stopped after 4
minutes by incubating the slides in water. Tyramid was biotinylated by incubating NHS-LC
Biotin (sulfosuccinimidyl-6-(biotinimid)-hexanoat), 2.5 mg / ml; Pierce, Rockford, USA) and
tyramin-HCI (0.75 mg / mi, Sigma) in 25 mM borate buffer pH 8.5 for 12 h. The tyramid
solution was diluted 1 - 5 : 1000 in PBS buffer.

(H) GenBank accession rumbers: TRP8a, Aj243500; TRP8b Aj243501

Example 2: Expression of TRP8 transcripts

In search of proteins distantly related to the TRP family of ion channels, an human expressed
sequence tag (EST, GenBank accession number 1404042) was identified in the GenBank
database using BLAST programms (at the National Center for Biotechnology Information
(NCBI); Altschul, S.F., Gish, W., Miller, W., Myers, E'W. and Lipman, D.1.J. (1990) Mol.
Biol. 5, 403-410) being slightly homologous to the VR1 gene. Several human placenta cDNA
libraries were constructed and screeened with this EST DNA as probe. Several full length
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¢DNA clones were identified and isolated. The fisll length cDNA clones encoded two putative
proteins differing in three amino acids and were termed Trp8a and Trp8b (Fig. lc, 2a, 7 and
8A). This finding was reproduced by isolating cDNA clones from two ¢DNA libraries
constructed from two individual placentas. The derived protein sequence(s) comprises six
transmembrane domains, a characteristic overall featare of trp channels and related proteins
(Fig.: 1b). The sequence is closely related to the meanwhile published calcium uptake
transport protein 1 (CaT1), isolated from rat intestine (Peng, J.B., Chen, X.Z., Berger, UV.,
Vassilev, P.M., Tsukaguchi, H., Brown, E.M. and Hediger M.A.(1999) J Biol Chem. 6;274,
22739-22746) and to the epithelial calcium uptake channel (ECaC) isolated from rabbit
kidney (Hoenderop, J.G-, van der Kemp, A W., Hartog, A., van de Graaf, S.F., van Os, C.H,,
Willems, P.H. and Bindels, R.J. (1999) J Biol Chem. 26,274, 8375-8378). Expression of
Trp8a/b transcripts are detectable in human placenta, pancreas and prostate (Fig.: 5) and the
size of the Northern signal (3.0 kb) corresponds with the size of the isolated full length
cDNASs. In addition, a shorter transcript of 1.8 kb, probably a splice variant, is detectable in
human testis. The Trp8 mRNA is not expressed in small intestine or colon (Fig.: 5)
implicating that Trp8 is not the human ortholog of the rat CaT1 or rabbit ECaC proteins. To
investigate whether there are other related sequences Trp8a/b derived primers (UW241, 5°-
TAT GAG GGT TCA GAC TGC-3’ and UW242, 5°-CAA AGT AGA TGA GGT TGC-3)
were used to amplify a 105 bp fragment from human genomic DNA being 95% identical on
the nucleotide level to the Trp8 sequence (data not shown). This indicates the existence of

several similar sequences in humans at least at the genomic level.

Example 3: Two variants of the Trp$ protein (Trp8a and Trp8b) arise by polymorphism

Two variants of the Trp8 cDNA were isolated from human placenta (Fig.: 24, 7 and 8A)
which encoded two proteins which differ in three amino acids and were termed Trp8a and
Trp8b. Trp8a/b specific primers were designed to amplify a DNA fragment of 458 bp of the
Trp8 gene from genomic DNA isolated from human T-lymphocytes (primer pair: UW243, 5’-
CAC CAT GTG CTG CAT CTA CC-3’ and UW244, 5°-CAA TGA CAG TCA CCA GCT
CC-3"). The amplification product contains a part of the sequence where the derived protein
sequenice of Trp8a comprises the amino acid valine and the Trp8b sequence methionine as
well as a silent base pair exchange (g versus a) and an intron of 303bp (Fig.: 2.A, B). Both
variants of the Trp8 genes (a,b) were amplified from genomic DNA in equal amounts

indicating the existence of both variants in the human genome and therefore being not the
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result of RNA editing (Fig.: 2B). The Trp8a gene can be distinguished from the Trp8b gene
by cutting the genomic fragment of 458bp with the restriction enzyme Bspl12861 (Fig. 2B).
Using human genomic DNA isolated from blood of twelve human subjects as template, the
458bp fragment was amplified and restricted with BSP1286L In eleven of the tested subjects
only the Trp8b gene is detectable, while one subject (7) contains Trp8a and Trp8b genes (Fig.:
2D). These implicates that the two Trp8 variants arise by polymorphism and do not represent
individuat genes. Using Trp8 specific primers and chromosomal DNA as template, the Trp8
locus is detectable on chromosome 7 (Fig.: 2C).

Example 4: Trp8b is a calcium permeable channel

The protein coding sequence of the Trp8b cDNA was subcloned into pcDNA3 vector
(Invitrogen, Groningen, Netherlands) under the control of the cytomegalovirus promotor
(CMV). Human embryonic kidney (HEK 293) cells were cotransfected with the Trp8b
pcDNA3 construct (pcDNA3-Trp8b vector) and the pcDNA3-GFPvector encoding the green
fluorescent protein (GFP) in 4:1 ratio. The Trp8b ¢cDNA and the cDNA of the reporter, GFP,
was transiently expressed in human embryonic kidney (HEK 293) cells. The intracellular Ca>
concentration ([Ca*';) and changes of [Ca™]; were determined by dual wavelength fura-2
fluorescence ratio measurements (Fig.: 3F) in cotransfected cells which were identified by the

green fluorescence of the reporter gene GFP.

Dual wavelength fura-2 fluorescence ratio measurement is a standard procedure (e.g. in: An
introduction of Molecular Neurobiology (ed. Hall, Z.W.)Sinaver Associates, Sunderland,
USA. (1992)) using fura-2, which is a fluorescent Ca®" sensitive dye and which was designed
by R.Y.Tsien {e.g. Trends Neurosci. 11, 419-424 (1988) based upon the structure of EGTA.
Its fluorescence emission spectrum is altered by binding to Ca®* in the physiological
concentration range. In the absence of Ca®", fura-2 fluoresces most strongly at an excitation
wavelength of 385 nm; when it binds Ca®*, the most effective excitation wavelength shifts to
345 nm. This property is used to measure local Ca>* concentrations within cells. Cells can be
loaded with fura-2 esters (e.g. fura-2AM) that diffuse across cell membranes and are
hydrolyzed to active fira-2 by cytosolic esterases.

In the presence of ImM Ca®", Trp8 expressing cells typically contained more than 300 nM
cytosolic Ca®, while non transfected controls contained less than 100 nM Ca®* ions (Fig. 3F).
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When Trp8b transfected cells were incubated without extracellular Ca™, the intracellular Ca®*
concentration ([Ca®'];) decreased to levels comparable to non transfected cells. Readdition of
ImM Ca®" to the bath resulted in significant increase of the cytosolic [Ca**] in Trp8b
transfected cells, but not in controls (Fig.: 3F). After readdition of Ca*" ions to the bath
solution, the cytosolic Ca?* concentration remains on a high steady state level in the Trp8b

transfected cells.

Example 5: Trp8 expressing cells show calcium selective inward currents

To characterize in detail the electrophysiological properties of TRPS, TRP8 and GFP were
coexpressed in HEK293 cells using the dicistronic expression vector pdiTRP8 and measured
currents using the patch clamp technique in the whole cell mode (Hamill, O.P., Marty, A.,
Neher, E., Sakmann, B. and Sigworth, F.J. (1981) Pflugers Arch., 391, 85-100).

The eucaryotic expression plasmid pdiTRP8 contains the cDNA. of Trp8b under the control of
the chicken B-actin promotor followed by an internal ribosome entry side (IRES) and the
cDNA of the green fluorescent protein (GFP). To obtain pdiTRP8 carrying the entire protein
coding regions of TRP8b and the GFP (Prasher, D.C. et al. (1992), Gene 111, 229-233), the
5'and 3 -untranslated sequences of the TRP8b ¢cDNA were removed, the consensus sequerice
for initiation of translation in vertebrates (Kozak, M. (1987) Nucleic Acids Researchls, 8125-
8148) was introduced immediately 5'of the translation initiation codon and the resulting
c¢DNA was subcloned into the pPCAGGS vector (Niwa, H., Yamamura, K. and Miyazaki, J
(1991), Gene 8, 193-199) downstream of the chicken B-actin promotor. The IRES derived
from encephalmyocarditis virus (Kim, D.G., Kang, HLM,, Jang, SK. and Shin H.S. (1992)
Mol.Cell Biol. 12, 3636-3643) followed by the GFP ¢cDNA containing a Ser65Thr mutation
(Heim, R, Cubitt, A.B., Tsien, R.Y. (1995) Nature 373, 663-664) was then cloned 3' to the
TRP8b cDNA. The IRES sequence allows the simultaneous translation of TRP8b and GFP
from one transcript. Thus, transfected cells can be detected unequivocally by the development

of green fluorescence.

In the presence of 2 mM external calcium, Trp8b transfected HEK cells show inwardly
rectifying currents, the size of which depends on the level of intracellular calcium and the
electrochemical driving force. The resting membrane potential was held either at 40 mV, or,

to lower the driving force for calcium influx in between pulses, at + 70 mV. Current traces
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were recorded in response to voltage ramps from —100 to +100 mV, that were applied every
second. To monitor inward and outward currents over time, we analyzed the current size at —
80 and + 80 mV of the ramps. Figure 3A shows a representative trace of the current at — 80
mV over time. Both at a holding potential of —-40 mV or at +70 mV, the currents are
significantly larger than in cells transfected with only the GFP containing vector (Fig.: 3E).
Interestingly, after changing to a positive holding potential, current size in Trp8 transfected
cells slowly increases and reaches steady state after approximately 70 seconds (Fig.: 3A). To
determine the selectivity of the induced currents, we then perfused the cells with solutions that
either contain no sodium, no added Ca?" (Fig, 3A, C) or a sodium containing, but divalent ion
free bath solution. To control for the effect of the solution change alone, we also perfused
with normal bath (see puff in Fig. 3A). While removal of external Ca*" completely abolishes
the trp 8 induced currents - the remaining current being identical in size and shape to the
control (Fig.: 3A, C, E), removal of external sodium has no effect (Fig.: 3E). An important
hallmark of calcium selective channels (e.g. Vennekens, R., Hoenderop, G.J., Prenen, J.,
Stuiover, M., Willems, PHGM, Droogmans, G., Nilius, B.and Bindels, R.J.M (1999) J. Biol.
Chem. 275, 3963-3969), is their ability to conduct sodium only if all external divalent ions,
namely Ca" and magnesium are removed. To test whether the trp 8 channel conforms with
this phenomenon normal bath solution was switched to a solution containing only sodium and
1 mM EGTA. As can be seen in Figure 3B and D, Trp8 transfected cells can now conduct
very large sodium currents. Interestingly, immediately after the solution change, the currents
first become smaller before increasing rapidly, indicating that the pore may initially still be
blocked by calcium a phenomenon usually called anomalous mole fraction behaviour
(Warnat, J., Philipp, S., Zimmer, S., Flockerzi, V., and Cavali¢ A.(1999) JPhysiol. (Lond)
518, 631-638). The measured outward currents of Trp8 transfected ‘cells in normal bath
solution are not significantly different from non-transfected control cells or cells which only
express the reporter gene GFP. As the removal of external Ca®" abolishes the Trp8 specific
current, the remaining current was subtracted from the current before the solution change to
obtain the uncontaminated Trp8 conductance (see inset in Fig.: 3C). As expected from the
given ionic conditions (high EGTA inside, 2 mM Ca®" outside), the current-voltage

relationship now shows prominent inward rectification with little to no outward current.

Both the time course of the development of Trp8 currents and the size of the currents depend

on the frequency of stimulation (data not shown), the internal and external Ca® concentration

JP 2004-505617 A 2004.2.26



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(138)

‘WO 02/010382 PCT/EP01/08309

and the resting membrane potential, suggesting that Trp8 calcium conductance is intrically

regulated by a Ca>" mediated feedback mechanisms.

Example 6: Ca** / calmodulin binds to the C-terminus of the Trp8 protein

To test whether calmodulin, a prime mediator of calcium regulated feedback, is involved, first
it was investigated biochemically whether Trp8 protein can bind calmodulin. Trp8 cDNA was
in vitro translated in the presence of *°S-methionine and the product incubated with
calmodulin-agarose beads. After several washes either in the presence or abscence of Ca™,
the beads were incubated in Laemmli buffer and subjected to SDS-polyacrylamide gel
electrophoresis. In the presence of Ca?* (ImM), but not in the absence of Ca®*, Trp$ protein
binds to calmodulin (Fig.: 4B).

To narrow down the binding site, two approaches were undertaken: Firstly, GST-TRP8
fusion proteins of various intracellular domains of Trp8 were constructed, expressed in E. coli
and bound to gluthathione sepharose beads. These beads were then incubated with in vitro
translated *°S- labeled calmodulin, washed and subjected to gel electrophoresis. Secondly,
truncated versions of in vitro translated Trp8 protein were used in the above described binding
to calmodulin-agarose. As shown in Figure 4A, and C, fusion proteins of the N-terminal
region (N1, N2) of Trp8 did not bind calmodulin, while C-terminal fragments (C1, C2, C3,
C4) showed calmodulin binding in the presence of calcium (for localization of fragments
within the entire Trp8 protein see Fig. 4C). Accordingly, a truncated version of in vitro
translated Trp8, which lacks the C-terminal 32 amino acid residues did not bind to
calmodulin-agarose (4B). We have restricted the calmodulin binding site to amino acid
residues 691 to 711 of the Trp8 protein. This calmodulin binding site does not resemble the
typical conserved IQ - motif of conventional myosins, but has limited sequence homology to
the calcium dependent calmodulin binding site 1 of the transient receptor potential like (trpl)
protein of Drosophila melanogaster (Warr and Kelly, 1996) with several charged amino acid
residues conserved. The sequence of the calmodulin binding site of the Trp8 protein
resembles a putative amphipathic o-helical wheel structure with a charged and a hydrophobic
site according to a model proposed by Erickson-Vitanen and De Grado (1987, Methods
Enzymol. 139, 455-478.).
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Example 7: Expression of Trp8 transcripts in human placenta and pancreas

Several slides from a human placenta of a ten week old abort were used for in situ
hybridization experiments. The in situ hybridization experiments revealed expression of Trp8
transcripts in human placenta (Fig.: 5B). Expression was detectable in trophoblasts and
syncytiotrophoblasts of the placenta, but not in Langhans cells.

Trp8 transcripts are detectable in human pancreas (Fig.: 5A). Therefore Trp8 probes were
hybridized to tissue sections of human pancreas. The pancreatic tissues were removed from
patients with pancreas cancer. Trp8 expression is detectable in pancreatic acinar cells, but not
in Langerhans islets (Fig.: 5C). No Trp8 expression was found in regions of pancreatic

carcinomas (data not shown).

Furthermore, the Trp8 cDNA is not detectable in human colon nor in human kidney by in situ
hybridization as well as by Northern analysis (Fig.: 5A, D). The Northern results taken
together with the in situ expression data indicate that the Trp8 protein is not the human
ortholog of the CaT1 and ECaC channels cloned from rat intestine (Peng, J.B., Chen, X.Z.,
Berger, U.V,, Vassilev, P.M., Tsukaguchi, H., Brown, EM. and Hediger M.A.(1999) J Biol
Chem. 6;274, 22739-22746) and from rabbit kidney (Hoenderop, J.G., van der Kemp, AW,
Hartog, A., van de Graaf, S.F., van Os, C.H,, Willems, P.H. and Bindels, R.J. (1999) J Biol
Chem. 26;274, 8375-8378), respectively. Trp8 is unlikely to represent the human version of
CaT1 as its expression is undetectable in the small intestine and colon tissues where CaT1 is
abundantly expressed. If, however, Trp8 is the human version of rat CaT1, a second gene
product appears to be required for Ca** uptake in human small intestine and colon attributed

to CaT1 in rat small intestine and colon.

Example 8: Differential expression of Trp$ transeripts in benign and malign tissue of

the prostate

The Trp8 transcripts are expressed in human prostate as shown by hybridization of a Trp8
probe to a commercial Northern blot (Clontech, Palo Alto, USA) (Fig.: 5A). Trp8 transcripts
were not detectable by Northern blot analysis using pooled mRNA of patients with benign
prostatic hyperplasia (BPH) (Fig.: SA, prostate*). To examine Trp8 expression on the cellular
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level, sections of prostate tissues were hybridized using Trp8 specific cDNA probes (Table 3).
Expression of Trp8 transcripts is not detectable in normal prostate (n = 3), benign hyperplasia
(BPH, n = 15) or prostatic intracpithelial neoplasia (PIN, n = 9) (Fig.: 6A, C, E). Trp8
transcripts were only detectable in prostate carcinoma (PCA), although with different
expression levels. Low expression levels were found in primary carcinomas (2 - 10 % of the
carcinoma cells, n = 8) (Fig.: 7B) . Much stronger expression was detectable in rezidive
carcinoma (10 - 60 %) (Fig.: 7D, n = 6) and metastases of the prostate (60 - 90 %, n = 4)
(Fig.: 7F). Thus it has to be concluded that the commercial Northern blot used in Fig.: 5A
contains not only normal prostate mRNA as indicated by the distributor. According to the
distributors instructions the prostate mRNA used for this Northern blot was collected from 15
human subjects in the range of 14 to 60 years of age. This prostate tissue was not examined
by pathologic means. Since Trp8 expression is not detectable in normal or benign prostate,
this finding implicates that the mRNA used for this Northern blot was extracted in part from
prostatic carcinoma tissue. To summarize, Trp8 expression is only detectable in malign
prostate and, thus, the Trp8 cDNA is a marker for prostate carcinoma. The results are

summarized in Table 4.

Table 3
Trp8 probes used for in situ hybridization:
Probes (antisense)
1.) 5 TCCGCTGCCGGTTGAGATCTTGCC 3
2.} 5 CTTGCTCCATAGGCAGAGAATTAG 3’
3.) 5 ATCCTCAGAGCCCCGGGTGTGGAA3’

Controls (sense)

1.) 5" GGCAAGATCTCAACCGGCAGCGGA 3’
2.) 5’ CTAATTCTCTGCCTATGGAGCAAG 3”
3.) 5> TTCCACACCCGGGGCTCTGAGGAT 3’

Table 4
Prostate total negative positive
normal 3 3 0
BPH 15 15 0
PIN 9 9 0
32
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carcinoma 18 1 17

(B) Differential expression of Trp8 transcripts in benign and malign tissue of the uterus

Moreover it could be shown that Trp8 is expresed in endometrial cancer (also called cancer of
the uterus, to be distinguished from uterine sarcoma or cancer of the cervix) whereas no
expression was observed in normal uterus tissue. Thus, Trp8 also is a specific marker for the

diagnosis of the above cancer (Fig. 12).

Example 9: Characterization of Trp9

The complete protein coding sequence of Trp9 was determined (Fig. 9). Trp 9 transcripts are
predominantly expressed in the human prostate and in human colon. As it could be shown by
Northern blot analysis, there is no difference of the expression of TRP? in benigne prostata
hyperplasia (BPH, Fig. 13, upper panel left) or prostate carcinoma (Fig. 13, upper panel
right). However, Trp9 is useful as a reference marker for prostata carcinoma, i.e. can be used
for quantifying the expression level of Trp8. The ratio of the expression of Trp8:Trp9 in

patients and healthy individuals is useful for the development of a quantitative assay.

FExample 10: Characterization of Trp10

The complete protein coding sequence of TRP10 (a and b) was determined by biocomputing
(Fig. 10 and 11). Using a 235 bp fragment of the Trp10 cDNA as probe in Northern blot
analysis TRP10 transcripts could only be detected in mRNA isolated from individuals with
prostate cancer (Fig. 13, bottom panel) but not in mRNA isolated from benign tissue of the
prostate (prostate BPH) nor in mRNA isolated from heart, brain, placenta, lung, liver, skeletal
muscle, kidney and pancreas. The 235 bp ¢cDNA fragment of the Trp10 cDNA was amplified
using the primer pair UW248 5°-ACA GCT GCT GGT CTA TTC C-3’ and UW249 5°-TAT

33
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GTG CCT TGG TTT GTA CC-3’ and prostate cDNA as template. In summary, Trpl0a and
TrplOb , like TRPS are also expressed in malignant prostate tissue. So far, its expression
could not be observed in any other tissue examined (see above). Thus, Trp 10a and Trpl0b

are also useful markers which are specific for malignant prostate tissue.

Furthermore, database searches in public databases of the national center for biological
information (NCBI) revealed the existence of several expressed sequence tags (EST clones)
being in part identical to the Trp10 sequence. These EST clones were originally isolated from
cancer tissues of lung, placenta, prostate and from melanoma. These clones include the
clones with the following accession numbers: BE274448, BE408880, BE207083, BE791173,
Al1671853, BE390627. The results demonstrate that cancer cells of these tissues express
Trpl0 related transcripts whereas no expression of Trpl0 transcripts in the corresponding
healthy tissues are detectable (Figure 13). Furthermore, it could be shown that in cancer cells
of melanoma and prostate cancer Trpl0 transcripts are expressed as shown by in situ
hybridizations using 4 antisense probes (Figure 14A. — E and 13K-O and Table 2, above).
Furthermore, it could clearly be shown that cancer cells of these tissues expressing Trpl0
transcripts also express Trpl0-antisense transcripts as shown in Figure 14F-J, Figure 14P-R
and Figurel4T by in situ hybridizations using 4 sense probes (Table 2, above). The in situ
hybridization experiments demonstrate that detection of a subset of cancer cells derived from

carcinoma of lung, placenta, prostate and melanoma is feasible using antisense as well as

sense probes complementary to TrplO transcripts or compl tary to Trpl0

tianscripts, respectively.

The foregoing is meant to illustrate but not to limit the scope of the invention. The person
skilled in the art can readily envision and produce further émbodiment, based on the above

teachings, without undue experimentation.
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‘What Is claimed Is:

1. An isolated nucleic acid molecule encoding the human prostate carcinoma associated
protein Trp8a, Trp8b, Trp9, Trp10a or Trpl0b or a protein exhibiting biological properties
of Trp8a, Trp8b, Trp?, Trpl0a or Trp10b and being selected from the group consisting of

(a) anucleic acid molecule encoding a protein that comprises the amino acid sequence
depicted in Figure 7, 84, 9, 10 or 11;

(b) anucleic acid molecule comprising the nucleotide sequence depicted in Figure 7,  8A,

9,100r 11;

(c) a nucleic acid molecule included in DSMZ Deposit No. DSM 13579, DSM 13580, DSM
13584, DSM 13581 or DSM....;

(d) a nucleic acid molecule which hybridizes to a nucleic acid molecule specified in () to (c);

(e) a nucleic acid molecule the nucleic acid sequence of which deviates from the nucleic
sequences specified in (a) to (d) due to the degeneration of the genetic code; and

(©) a nucleic acid molecule, which represents a fragment, derivative or allelic variation of a

nucleic acid sequence specified in (a) to (e).
2. A recombinant vector containing the nucleic acid molecule of claim 1
3. The recombinant vector of claim 2 wherein the nucleic acid molecule is operatively linked
to regulatory elements allowing transcription and synthesis of a translatable RNA in
prokaryotic and/or eukaryotic host cells.

4. A recombinant host cell which contains the recombinant vector of claim 3.

5. The recombinant host cell of claim 4, which is a mammalian cell, a bacterial cell, an insect

cell or a yeast cell.

6. An isolated protein exhibiting biological properties of the human prostate carcinoma
associated protein Trp8a, Trp8b, Trp9, Trpl0a or Trp10b which is encoded by a nucleic acid

molecule of claim 1.

7. A recombinant host cell that expresses the isolated protein of claim 6.
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8. A method of making an isolated protein exhibiting biological properties of the human
prostate carcinoma associated protein Trp8a, Trp8b, Trp9, TrpiOa or TrplOb comprising:
(a) culturing the recombinant host cell of claim 6 under conditions such that said protein is
expressed; and

(b) recovering said protein.
9. The protein produced by the method of claim 8.

10. An antisense RNA sequence characterized in that it is complementary to an mRNA
transcribed from a nucleic acid molecule of claim 1 or a part thereof and can selectively bind
to said mRNA or part thereof, said sequence being capable of inhibiting the synthesis of the

protein encoded by said nucleic acid molecule.

11. A ribozyme characterized in that it is complementary to an mRNA transcribed from a
nucleic acid molecule of claim 1 or a part thereof and can selectively bind to and cleave said
mRNA or part thereof, thus inhibiting the synthesis of the protein encoded by said nucleic

acid molecule.

12. An inhibitor characterized in that it can suppress the activity of the protein of claim 6.

13. A method for diagnosing a prostate carcinoma which comprises contacting a target
sample suspected to contain the protein Trp8a, Trp8b, Trpl0a and/or Trp10b or the Trp8a,
Trp8b, Trpl0a and/or TrplOb encoding mRNA with a reagent which reacts with Trp8a,
Trp8b, Trpl0a and/or Trpl0b or the Trp8a, Trp8b, TrplOa and/or Trpl0b encoding mRNA
and detecting Trp8a, Trp8b, Trpl0a and/or TrplOb or the Trp8a, Trp8b, Trpl10a and/or
Trp10b encoding mRNA.

14. The method of claim 13, wherein the reagent is a nucleic acid.

15. The method of claim 13, wherein the reagent is an antibody.

16. The method of claim 13, wherein the reagent is detectably labeled.
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17. The method of claim 16, wherein the label is selected from the group consisting of a
radioisotope, a bioluminescent compound, a chemiluminescent compound, a fluorescent

compound, a metal chelate, or an enzyme.

18. A method for diagnosing an endometrial cancer (carcinoma of the uterus) which
comprises contacting a target sample suspected to contain the protein Trp8a and/or Trp8b or
the Trp8a and/or Trp8b encoding mRNA with a reagent which reacts with Trp8a and/or Trp8b
or the Trp8a and/or Trp8a and/or trp8b encoding mRNA and detecting Trp8a and/or Trp8b or
the Trp8a and/or Trp8b encoding mRNA.

19. The method of claim 18, wherein the reagent is a nucleic acid.
20. The method of claim 18, wherein the reagent is an antibody.
21. The method of claim 18, wherein the reagent is detectably labeled.

22. The method of claim 21, wherein the label is selected from the group consisting of a
radioisotope, a bioluminescent compound, a chemiluminescent compound, a fluorescent

compound, a metal chelate, or an enzyme.

23. A method for diagnosing a melanoma, chorion carcinoma, cancer of the lung and of the
prostate in a tissue of a subject, comprising contacting a sample with a reagent which detects
Trpl0a and/or Trpl0b antisense RNA or Trp10a and/or Trp10b related antisense RINA.

24. A method for preventing, treating, or ameliorating a prostate tumor, endometrial cancer
(carcinoma of the uterus) tumor, a chorion carcinoma, cancer of the lung or melanoma, which
comprises administering to a mammalian subject a therapeutically effective amount of a
reagent which decreases or inhibits expression of Trp8a, Trp8b, Trp10a and/or Trp10b and/or
the activity of Trp8a, Trp8b, Trp10a and/or Trp10b.

25. The method of claim 24, wherein the reagent is a nucleotide sequence comprising an

antisense RNA.
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26. The method of claim 24, wherein the reagent is a nucleotide sequence comprising a

ribozyme.

27. The method of claim 24, wherein the reagent is an inhibitor of Trp8a, Trp8b, TrplOa
and/or Trp10b.

28. The method of claim 27, wherein the reagent is an anti-Trp8a-, anti Trp8b-, anti-Trp10a-
and/or anti-Trpl0b antibody or a fragment thereof.

29. A diagnostic kit useful for the detection of Trp8a, Trp8b, Trp10a and/or Trp10b or Trp8a,
Trp8b, Trp10a and/or Trpl0b encoding mRNA or Trpl0a and/or Trpl0b antisense transcripts
in a sample, wherein the presence of an increased concentration of Trp8a, Trp8b, Trp9,
Trpl0a and/or TrplOb or Trp8a, Trp8b, Trp9, Trplla and/or TrplOb encoding mRNA or
Trp10a and/or TrplOb antisense transcripts is indicative for a prostate tumor, endometrial
cancer (cancer of the uterus) tumor, a chorion carcinoma, cancer of the lung or melanoma,
said kit comprising a probe for detection of Trp8a, Trp8b, Trp9, Trp10a or Trp10b or Trp8a,
Trp8b, Trp9, Trpl0a and/or Trpl0b encoding mRNA or TrpiOa and/or TrplOb antisense

transeripts.

30. The kit of claim 29, wherein the target component to be detected is Trp8a, Trp8b, Trp9,
Trp10a and/or Trp10b and the probe is an antibody.

31. A method for identifying a compound which acts as an agonist or antagonist on the fon
channels Trp8, Trp9 and/or Trpl0, said method comprising contacting a test compound
with the ion channel Trp8, Trp9 and/or Trp10,and determining whether said test compound

affects the calcium uptake.
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10 30 50
GCCARGTGTAACAARACTCACAGCCCTCTCCARACTGGCTGEGCECTEGCTGEERGRCTCCCA
70 20 110
AGGAACTCGTC: JCAGCAGACAGGAGACGGCACCTCTAC! CGTGGGCC
130 150 170
GGCCCTT TGATGTEGCCCCAAGGCTGRAGTCCCGTCAGGGTCTEGCCTCEECT
190 210 230

TCAGGCCCCCAAGGAGCCGGCCCTACACCCCATGGETTTGTCACTGCCCAAGGAGRRAGE
M 6 L 8 L P KE KG
Fig. 7 250 270 290
GCTAATTCTCTGCCTATGGAGCAAGT TCTGCAGAT GG TCCAGAGRCGEEAGTCCTGEGC
L I L CLWSZEKPCRTWEGQRPBRESWA

310 330 . 350
CCAGARGCCH \GAACCTGCTGCRGC CTCCTCTCCT
¢ S RDEQNILLQQKRTIWESPTL L
370 "3%0 410

PCTAGCTGCCAARGATAATGATGTCCAGGCCCTGARCAAGTTGCTCAAGTATGAGGATTG
L AAKDNDYVQQARLDNIZ KTELTLZEKTYEDC

430 450 . 470
CAAGGTGCACC CATGGGL AACAGCGCTACACATAGCAGCCCTCTATGA
K v HQ R G AMGETALHTIARARDLYD

490 510 530
CARCCTGGAGGCCGCCATGETGCIGAT! TGCCCCGGAGCTGGTCTTT 'CCAT
N LEASAMYTILMEG AATPETSLVTFEFPHM

550 570 590

GACATCTGAGCTCTATGAGGGTCAGACTGCACI‘GCACATCGCTGTTGTGAACCRGAACAT
T $SELYEGQTALHTIAYVVNONM
610 630 650
GRACCTGGTGCGAGCCCTGCTTGCCCGCAGEGCCAGTGTCTCIGCCRGAGCCACAGGCAC
N L VRATILTLARTERASYSAREZTGT
670 690 710
TECCTTCCGCCETAGTCCCCGCARCCTCATCTACTT TGGGGAGCACCCTTTGTCCTITTGE
A FRRSPRUHKTELTITYTFGEUHR®PTL S FA

730 750 770
TGCCT GTGCCECTGCTCATTEAGCATGGAGCTGACATCCG
A CV NS SETETLIVURTLZILIEUHBG=A2AZDTIHR
T 1790 810 830

GGCCCAGGACTCCCPGGGARACACAGTGTTACACATCCTCATCCT CCAGCCCARCARRAC
AQDSLGNTVLHILILQPNKT

850 870 890
CTTTGCCTGCC: ‘GTACAACCTGTTGCTGTCCTACGACAGAC CCACCTGCAR
FACQMTYDNILELLS Y D®RUHEGTDHILGQ

9210 930 950
GCCCCTEGACCTCGTGCCCAATCACCAGGGTCTCACCCCTTT TGEC
P L DLV PNHOQGLTZPTFZ KTILASGVE

970 390 - 1010

GGGTARCACTGTGATGTTTCAGCACCTGATGCAGAAGCGGRAGCACACCCAGTGGACETA
G N TVMPFOQHTLMOQEEKT®REKEHETOQWTY
1030 1050 1070
TGGACCACTGACCTCGACTCTCTATGACCTCACAGACATCGACTCCTCAGGGEATGRGCA
G PL TS TZLYDZLTETIDSSGDEQ
1050 1110 1130
GTCCCTECTGRAACT TATCATCACCACCAAGARCCEEGAGGCTCRCCAGRTCCTGERCCA
$ LLEZLIITTI K KR REA ARG ETITLDR®Q

1150 1170 1190
GACGCC( 'GGTGAGCCTCA, GGTACGEGCGGCCGTACTTCTG
? p Vv XK BE LV 1L KWwWZXKURYGRZPYTFC
1210 1230 1250

CATGCTGGGTGCCATATATCTGCTGTACATCATCTGCTTCACCATGTGCTGCATCTACCE
¥ L 6A I YL Yy IICPFTHMCTCTITYR
1270 1290 1310
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CCCCCTCARGCCCAGGACCARTARCCGCACARGCCCCCGGEACAACACCCTCTTACAGCA
P LK PRTNDNIRTSERDNTILIIOQOD

1330 1350 . 1370

GRAGCTACTTCAGGAABCCTACGTGRCCC! SCGGECTGGTCEEECAGCT
XK L L Q B8 A YV TPEKDSD PDIRTLYGEEDL

1390 1410 1430
GGTGACTGTCATT TATCATCATCCTGC CAGACATCTTCAGAAT
v fTvieaIlIITILkhVYEYVZEPEDTITFRHM

1450 1170 1490

GGGGGTCACTCGCTTCTT TGGACAGACCATCCTTGEGEECCCATTCCATGTCCTCATCAT
¢ v T RFFEOQTILGGEFHV T I I
1510 1530 1550
CACCTATGCCTTCATEE1 GCTGETEACCATCCTGATGCECCT CATCAGTGCCRGCGERER
T YA F MV LV TMNVMNRILISASESEHE
1570 1590 1610
GGTGETACCCATETCCTTTGCACTCETGCTGGECTGETGCARCGTCATGTACTTCGCCCE
v v P MSFALYLGWCNVMYFRR
1630 1650 1670
AGGATTCCAGATGCTAGGCCCCTTCACCATCATGATTCAGAAGATCAT TTTTGGCGACCT
G FQMILOG®PPFTIMNTIOXMNMTIFGDL
1690 1710 1730
GATGCGATTCTGCTCG CTGGGCTTTGCTTCAGCCTTCTATAT
M R F CWILMAYVYVILGEFHSASATFUYTI
1750 1770 1790
CATCTTCCAGACAGAGGACCCCGAGGAGCTAGGCCACTTC TACGACTACCCCATGECCCT
I Fo T™EDGPETETLGHTFYDYZTFMNATL
1810 1830 1850
GTTCAGCACCTTCGAGCT GTTCCTTACCATCATCGATGECCCAGCCARCTACAACGTGGA
F s T FELTPFTLTZIIDGE?P??2ANYDNVD
1870 1850 191¢
CCTGCCCTTCATGTACAGCATCACCTATGCTGCCIMTTGCCATCATCGCCACACTGCTCAT
L P F MY &I TYAATFAIIATILILHN
1230 1950 1970
GOTCAACCTCCTCATTECCATCATGEECEACACTCACTGGCGAGTGGCCCATGABCEGEA
L N L L I AMMGDTHMW®RVYAHERTID

1990 2010 2030
TEAGCTGT SATT ccac GGAAGCTGCCTCE
F L W R A QI VAT?TVHNLEREKTLTPR
2050 2070 2090
CTGCCTGET 'CTCGCTCCCEGATCTGCGEAC C CGCTGGTT
¢ LwWw@EPRSGTICGRETY®GUELGDRWEF
2110 2130 2150
CCTGC AGACAGGCARGATCTCAACCGGECI 'CCAACGCTACGCACAGGC
L RV EDRGQDPILIUNR QRTIOQRTYHAQR
2170 2190 2210
CTTCCACACCCGGGGCTCTGAGEATTT GACTC AACTAGAGCTGG

F HTRGS EDTILTDEKTDS.VEZXKTLETDG®E

2230 2250 2270
CTETCCOTTCAGCCCCOACCTRTCCCTTCCTACGCCCTCAGTGTCTC CTCCCG
¢cpPF s »HLSLPTPSVSRSTSR

2290 2310 2330
CAGCAGTGCCAATT AGGCTTCGECARGGGACC! CTGCGTGGEAT
s s aNWEZRLROQGTTLRRDTLRGI

2350 2370 2350
BATCRACAGGEGTC CBGATCTGACTGCGTETTCT
I ¥R G LEDG S S WEYOQTI

2410 2430 2450
CACTTCGCTTCCTGEARCTTGC ICTCATFTTCCTGGGTGCATCARACARRACARARACCA

2470 2490 2510
AACACCCAGAGGTCTCATCTCCCAGGCCCCAGGGAGARAGAGGRGTAGCATGAACGCCAR

2530 2550 2570
GGAATGTACGTTCAGRATCACTGCTCCAGECCTGCATTACT CCTTCAGCTCT! AGE
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Fig. 7 / continuation 2

2590 2610 2630
GGRAGCCCAGCCCAAGCACGEEECTGGCAGGGCGTGAGGAACTCTCCTGTGECCTGCTCA
: 2650 2670 2690
PCACCCTTCCGACAGGAGCACTGCATGTCAGAGCACTTTAAARACAGGCCAGCCTGCTTG
2710 2730 2750
GGCCCTCGGTCTCCACCCCAGGGTCATAAGT! CCTTCCCAGGGCACCCAG
2770 . 2790 2810 R
GCAGGTGCAGGGARGTGCAGAGCTTGT AAGCGTGTGAGT AGGARCGGC
2830 2850 2870
TCTGGEEETGGGRAGTGGGECTAGET CTTGCCARCTCCATCTTCAATARAGTCGTTTTCE
2890 2910

GATCCCTAARAARAABARRARAANRARAARAAAR

MGLSL: PKEKGLILCLWSKE‘CRWFQRRESWAQSRDEQNLLQQKRIWESPLl.LAAKDNDV%LNKLLKYEDCKVHQRGAMGETALHIA
ALYDNLEAAMVLMEAAPELVEFEPMT SELYEGQTALHIAVVNONMNLVRALLARRASVSARATGTAFRRS PRNLIYFGEHPLSFARC
VNSEETVRLLIEHGADIRAQDSLGNTVLHILILOPNKTFACOMYNLLLS YDRHEGDHLQPLDLVPNHQGLTPFKLAGVEGNTVMFQH
LMOKRKHTOWTYGPLTSTLYDLTEI DSSGDEQSLLELIITTKKREARQILDQTPVKELV! SLKWKRYGRPYFCMLGATYLLYTICFT
MCCIYRPLKPRTNNRTSPRDNTLLOQKLLQEAYVTPKDDIRLVGELVTVIGATIILLVEVEDI FRMGVTREFGOT ILGGPFHVLII
TYAFMVLVTMVMRLI SASGEVVEMS FALVLGWCNVMY FARGFQNLGPFT IMIQKMT. FGDLMRFCWLMAVVILGFASAFYIIFQTED
PEELGHFYDYPMALFSTFELFLTIIDGPANYNVDLEPFMYSITYAAFAL IATLLMLNLLIAWGbTHWRVAHERDELWRAQIVATTV
MLERKLPRCEWPRSGICGREYGLGDRWFLRVEDRODLNRORIQRYAQAFHTRGSE DLDKDSVEKLELGCPFSPHLSLETPSVSRST
LROGTLRRDLRGIINRGLEDGESWEYQT :
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Figure 8:
A) ATGGETTTGTCACTGCCCAAGGAGARAGGECTARTTCTCT
M GELSLPKETERKTGTETITLSC
250 270 290
GCCTAT ARGTTCTGC GGTTCCAGAGACGGGAGTCCTGGECCCAGAGCCGAG
L WS KFCRMWPFOQRGEETSTW®WA®OQSRD
310 330 350 :

ATGAGCAGAACCTGCTGCAGCAGAAGAGGATCTGGGAGTCTCCTCTCCTTCTAGCTGCCA
E QN L L QO KRTIW®WZETSZPJLULDL AU AK
370 390 410
AAGATAATGATGTCCAGGCCCTGAACAAGT TGCTCAAGTATGAGGAT TGCRAGGTGCACC
D NDVQA2LZRZ KTILTELZEKTYEHDTCZEKVHQ
430 450 470
AGAGAGGAGCCATGGGGGAAACAGCGCTACACATAGCAGCCCTCTATGACARCCTGGAGE
R 6 AMGETHA ATLHIARATLYUDNTZLERA
490 510 530
CCGCCATGGTGCTGATGEAGGCTGCCCCGEAGCTGETCTTTGAGCCCATGACATCTGAGE
A MV ILMEAATPETLVT FEPMTSETL
550 570 580
TCTATGAGGGTCAGACTECACTGCACATCGCTGT TGTGARCCAGRACATGAACCTGGTGC
Y E G QT AL HIAV vV N Qg N M N L V R
610 630 650 e
GAGCCCTGCTTGCCCGCAGGGCCAGTGTCTCTGCCAGAGCCACAGGCACTGCCTTCCECC
A L LARTERASYSARATGT®ATFRR
670 690 710
GTAGTCCCTGCABCCTCATCTACTTTGEEGAGCACCCT TTETCCTTTGCTGCCTETCTGR
s PCNTILTIZYFGEHU®HEPDLSTFAACVHN
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Fig. 8 / continuz mn 1

730 750 770
ACAGTGAGGAGATCGTGLGECTGCTCATTGAGCATGGAGCTGACATCCEGECCCAGEACT
5 BEE I VRLLIEUHEKGHADTIRAZQTDS

190 810 830
CCCTGEGRRACACAGTGTTACACATCCTCATCCTCCAGCCCAACARAACCTTTGCCTGLC
L N TV L HEILILAQEEP?ENEKTT?TACRQ

850 870 850
AGATGTACAACCTGTTGCTGTCCTACGACAGACAT GEGGACTACCTGCAGCCCCTEGACT
4 YN L L L S$Y DRUHEGDUHLQZPILODL

210 930 250
TCGTGCCCARTCACCAGGGTCTCACCCCTTTCARGCTGGE \CACTG
V P NHQGLT?P?PF KILAG®GVEGNTV
870 990 1010

TGATGTTTCAGCACCIGATGCAGARGCGGAAGCACROC '‘GGACGTATGGACCACTGA
M F Q HL M Q KR XHTOQWT VY G P LT

1030 1050. 1070
CCTCGACTCTCTATGACCTCACAGRGATCEACTCCTC " AGTCCCTECTGE
$§ T L ¥ P L TETIDSS$ EGDERQQS L L E
1030 : 1110 1130
AARCTTATCATCACCACCA TCGCCAGATCCTGGACCAGACGCCCETGA
L I 1 TTKEK®REA ARG QTIILDOQTEPV K
1150 1170 . 1180
AGGAGCTGETEAGCCTCARGTGG! GGGCGGCCGTACTICTGCATECTEGGTE
E LV S L KWKRYGREYTPCHTLGA
1210 1230 .

CCATATATCTGCTGTACRICATCTGCTTCACCATGTECTGCATCTACCGCCOCCTCARGE
I YL LY I I CFTNI CCGCTIZYZRZPELEKP
1z70 1290 1310
CCAGGACCARTAACCEC: CCGEEACAACACCCTCTTACAGCAGRAGCTACTTC
R TNDNRTSPRDUYV¥TILLQQ XL L Q

1330 1350 1370
AGGARGCCTACATGACCCCTARGGRCGATATCCGECTGGTC CTGCTCA
E A Y M T PXDDIRILVWVGEULV TV I
1330 1410 1430
Ry TCATCATC TCC \CATCTTC CTC
@A I I T LLVETYTP?DTITFRHMSGECYTR
1450 1470 1490
GCTTCTTIGGACAGACCATCCTT CCATTCCATGTCCT CATCATCACCTATGCCT
F FG6 T I LG OGP FEVLITITTYATF
1510 1530 1550
TCATGGTGCTGGTGAC GGCTCATCAGTGCC cca
M VLV TMYVMRLISASGET YUVEPHM
1570 1590 1610

TGTCCTTIGCACTCGTGCIEGECTCETGCAACGTCATGTACTTCGCCCGAGGATTCCAGA
8 FA LY L GWCDNVMYTFARTGEGTFOQOHMN

1630 1650 1670
TGCTAGECCCCTTCACCATCATGRT TTETTGGCGACCTCATGCGATTCT
L &P FTIMIQKMITFSGDILM®RELC
1630 1710 1730

GCTGGCTGATGECTGTGETCATCCTGGECT TIGCTTCAGCCTTCTATATCATCTTCCAGA
WLMAY VILGFA2azSATFYTITITFOQT
1750 1770 1790
CAGAGGACCCCGAGGAGCTAGGCCACTTCTACGAC TACCCCATGGCCCTGTTCAGCACTT
EDPERETULGHPFYDYPMALZFSTTF
1810 1830 1850
TCGAGCTGTTCCTTACCATCATCCATGGCCCAGCCARCTACAACGTGGACSTGCCCTTICA
EL F L TIIDGPADNY®NVDLTPFMNM

1870 1830 1910
TGTACAGCATCACCTATGCTECCTTTGCCAT CATCGUCACACTGCTCATGCTCAACCTCC
Y $ T T Y aATFATIIATLILMILNILL
1930 1950 1970

TCATTGCCATGATGGECEACACTCACTGGCGAGTCEUCCATCAGCEEGATCAGCTGTCGR
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Fig. § / contimi on 2

I AMMEDTHWR RV A& HERDETLW®WR
1990 2010 . 2030

GGECCCAGATTCTGECCACCACGGTGATECTIGEAGCGGARGCTCCCTCGCTGCCTGTGEC

A Q@ I VATTVMILEZRIEKTLIPRC L W P

2050 2070 2090
CTCGCTCCGGEATCTGCGEAC 'GGCCT CGCTBETTCCTGCEGETGE
RS G I CG¢REZYSGLGDZRWEFZILRYVE
2110 2130 2150

ARGACAGGCARGATCTCARCCGGCAGCGGATCCAACGCTACGCACAGECCTTCCACATCT
DR QD ILZHNRORBRTIORY?RAOQATFHTR

2170 2190 2210
GGGECTC: ABAGACTC TGEGCTGTCCCITCA
6 $ EDLDXDSVYEEXKZLETLGCTPTFS
2230 2250 2270
GCCCCCACCTETCCCTTCCTATGCCCTCAGTGTCT! ACCTCC /4
P H L S L PMPSVSRS TSRS S AN
229¢ 2310 2330
ATT TCEGCARGGGACCCT T AACAGGG
¥w 8 R L R G TLRRDILRGEGETIINRSGEG
2350 2370 23290

GTCTEEAGGACGGGGAGABCTGGGARTATCAGATCTGA
L E D G E S WEY QI *

MGLSLEKEKGLILCLWSKFCRWFQRRESWAQSROEQNLLOOKRIWE SPLLLAAKDNDVOALNKLLK HIA

ALYDNLEZAMVIMEARPELVE LHIAVVNONMNLVRALL CNLIYFGEHPLSFAAC
VNSEEIVRLLIEHGADIRAQDSLGNIVELHILILOPNKTFACQMYNLLLSYDRHGPHLOP DGLTRERL MFQH
LMOKRRHTQWTYGFLTSTLYDLTELL LELIIT OILDOTPVKELY! FCMLGAIYLLYIICFT

MCCIYRPLKPRTNNRTSPRDNTLLOOKLLQEAYMT PKDDIRLVGELVTVI GATIILLVEVEDIFRMGVTRFEGRTILCGPFRVLIT

TYAFMVLVTMVMRLI SASGEVVPMSEALVLGWCNVHY FARGFOMLGPFTIMIOKMT FEOLMRECWLMAVVILGFASAFYTLFQOTED

PERLGHFYDYPMALFSTFELFLTIIDGPARYNVDLPFMYSITYARFAL IA'I‘L[MLNL.JAMI’ (GDTHWRVAHERDELWRAQIVATTV

MLERKLPRCLWPRSGICGRE GDRWFL NRORIQRYAQAF ELGCPFSPHLS.
ROGTLREDLRGIINRGLEDGESWEYOL

»
CARRCTCACAGECCTC! ACTGGCTGGEGCT CTCCCAAGGAACTCGIX AGGAGACGGG:
CCTCTAC GGTEEECCERECC! GTGGCCCC GAGTCCCETCAGEETCTGECCTCGECCTCA
EECCCCCARGGAGCCGGCOCTACACCCC TEGTCACTGCCC A TARTTCTCTGCC, i ARGTTCT
GC: CAGRGAC TGGECCCAGAGCC AGAACCTGCTGCAG TGGEAGTCTCCT
CICCTTCTAGCTGCCAAAGAT \GGCCCTGRACAAGTTGCTC; \GETGCACCAGAGA
ACAGCGCTACACATAGCAGCCCTCTATGACRACCT GEAGGCCECCATGRTGCTGATEEAGGCTGCCCOGGAGCTES
TCTMGAGCCCANACMcma@cmm’rGAGGGTcAGAcTGcAchcACATCGcTG'I'T:;TGAACcAGAAcA‘l‘GAAcCTGGTGCGA
GCCCTGCTTECCCOCAGGGCCARTETCTCTECCAGARCCACAGGCACTGCCTTCCGOCETAGTCCCCECARCCTCATCTACTTITEE
PTETCCTTTGCTGCCTGTGTCARCAGTGAGGAGAT CETGCGGCTECTCATTGRGCATGGAGCTGACATCCEEECCT
AGGACTCCCTGECCCARCARBACCTTTGCCTGCCAGATETACAACCIGT TGCTGTCCTACGACAGAL CACCTECRAGC!
CCTGGRCCTCOTCCCCARTCACCAGEGTCTCACCCCTTTCARGCT GG, T TARCACTGIGATGTTTCAGCACCTGA
TGCAGRAGCGERARGCACACC TAT 'CACTGACCTCGACTCTCTATG CTC GACTCCT
GAGCAGTCCCTGCTGCAACTTATCATCACCACCAAGRAGCBGGAGECTCECCAGATCCTCEACCAGACGCCOGTGAACCACCTGET
GAGCCTCAAGTGGARGCGGTACGEECCEECCETACT TCTCCATGCTEGETGCCATATATCTGC TCATCTGCTTCACCATGT
EOTECATCTACCECCCCCTCARGCCCAGGACCAAT ARCOGCACAAGCOCCCGEGACAACACCCTCTTACAGCAGRAGCTACTTCAG
GAAGCCTACGTGACCCCTAAGGACGATATCCGGCTERTC TGGTGACTGTCATT PATCATCATCCTEC
GGTTCCAGACATCTTCAGAATEGGEGTCACTCECTTCTTTGGACAGRCCAT CCTTEEGGGCCCATTCCATGETCCTCATCATCACCT
ATGCCTTCATGGTGCTCETEACCATGGTGATGCGGCTCATATGAT T FTTCGCGACCIGATGCGATTCTGCT TGIGG
TCATCCTGRECTTTGCTT CASCCTTCTATATCATCTTCCAGACAGAGEACCCCGAGGAGCTACCCCACTTCTACGACTACCCCATE
GOCCTGTTCAGCACCTTCEAGCTGETCCTTACCATCATCGATGGCCCAGCCARCTACRACGT GEACCTGCOCT TCATETACACCAT
CACOTATGCTGCCTTTECCATCATCGCCACACTGCTCATGCTCARCCTCCTCATTGCCATGATGGECCACACTCACTGECCGARTCE
CCCATGAGC! T T GCCC CACCACGGTGATGCTGGAGCEEARGCTECCTCGCTECCTGTGRCCT
CGCTCCGGEATCTGCGEAC "ATGECH CGOTGGTTCCTG AGGCAAGATCTCARCCGGCAGCG
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GATCCAACGTTACGCACAGGCCITCCACACCCEGEGCTCTGASEATTTGGACARAGACT CACTGEARARACTAGAGCTGGACTGTC
CCTTCAGCCCCCACCTGT CCCTPCCTACGLCCTCAGTGTCT CB: CCTCCCECAGCAGTGCCAATTGGGARRGGCITCAGLAR
GGGACCC! TGC ACAGGGGTC T AATATCAGATCTGACTGCGTGT
TCTCACTTCGCTTCCTGGARCTIGCT CTCATT TTCCTGGGTECATCARACAARACAARARCCARACACCCAGAGETCTCATCTCCC

GECCEX ATGAACGCC: TGAGAATCACTGCT CCAGECCTGCATTACTCCTTCAGS
TCTEGEEC CCRGCCCAAGCACGEGECTEGCAGGGET TCTCCTGTGECCTGCTCATCACCCTTCCEACAG
GAGCACTGCATGTCAGAGCACTT TARRAACAGGCCAGCCTGCT TGGECCCTCAETCICCACCCCAGGETCATARCTCCGCAGRGAG
CCCTTCCCAGGGUACCCAGGCAGETET AGTGCAGAGCT 7GTGOARRGCATETGACTGAGGEAGACAGGARCGGCTCTGREE

TAGSTCT TGCCARCTCCATCTT TAARGTCGITTT! CTARRRAR ARARANIA

)
CARACTCACAGCCCTCTCCARACTGGLTGEGGCTGCTGGGAGACTCCCARGGRACTCETCRAGGARGGCAGGAGACAGGAGACEGER
CCTCTAC] GETGGGCCBGCCTT TEATG CCC CCETCAGGGTCTGECCTCGGCCTC.

GGCCCCCAAGGAGCCEECCCTACACCCCATGGGTTTGT CACTCCCCAAGCAGAARGEGCTRAAT TCTCTGCCTATCGAGCARGTTCT
CAGC; GTCTCCT

TCCAGAGAC TGEGCTCCAGAGEC AGAACCTGC
CTCCTTCTAGCTGCCA; GATGTCCAGGCCCTGAACRAGTTGCTCAAGTATGAGEAT ALGGPECACC
c ACAGCGCTACACATAGCAGCCCTCTATGACARCCTGGAGGCCGCCATGETGE! TGCCC
TCPTTGRGCCCATGACAT CTGAGCTCTATGAGGTCCTGACTECCCATCACT TGARCGCCTECCCCCTCAARTGCCAGEGCCTAGRG
GCAGCTGGATCCCS CPGAACACCC TCCCTGTTCTCCATCCCAGGCTACCCCTGA
Y ACCCCCTGCRGGATCCTGGGEACAGACCCGTGACTGRACAGCTGTCTCTIGGGCCAGCE
TCAGACTGCACTGCACATCGCTGTTET ‘CAGARCATGAAC GAGCCCTGCT >CGCAGEGCCAGTGTCTCTGCCA
GRGCCACAGGCACTGCCTTCCGCCETAGT CCCTGCRACCT CATCTACTT COTTTGTCCTTTECTECC 'GAALC
GTGCGECT GCTCRTTGAGCATGGAGCTGACATCCCEGCCCAGSACTCCCTGGCCCARCARPACCTTTGCCTGCC
AGATGTACAACCTGTTEC TCTCCTACGACAGACATGEGGACCACCTECACCCCCIGEACCTCGTGCCCARTCACCAGEETCTCACT

CCTTTCAAGK ACTGTCATGTTTCAGCACT GAAGCGGARGCACACCCE
ACCACTGRCCTCGACTCTCTATCACCTCA TCGACTCCTC: AGTCCCT GCTGGAACTTATCATCACCACCA
GAAGCGGEAGECTCECCAGATCCTGGACCAGA crca ‘GBTACGGGCGGCCGTAC
TTCTGCATEC ATATATCTGCTGTACATCATCTGCT TCACCATETGCTECAT CTACCGCCCCCTCAAGCCCAGEACCAA
TAACCECACCAGCCCCOGREACAACACCCTCTTACAGCAGARGCTACTTCAGGARGCCTACATGACCCCTARGGACGATATCCGEC
TGETCEEEGAGCTGETGACTGTCATT TATCATCATCCTGC CAGACATCTTCAGAATGEGOGTCACTCGE
TTCTTTCGACAGACCATCCTT CCAT TGTCCTCATCATCACCTATGCC TGGTEAC
GCTCATCAGTGCCH CCATGTCCTTTGCACT CETGCTGEGCIGGT GCARCGTCATGTACT TCGCCCGAGGAT
TCCAGATGCTAGGCCCCT TCACCATCATGAT TTTT SGACCTGATGCGAT TCTECTLGGCTGATGGCTGTGETC
ATCCTGGGCTTTGCTTAGACAGRAGEACCCCGAGGAGCTAGGCCACTTC CATGGCCCTGTTCAGCACCTTCGAGET

GGTCCTTACCATCATCCATGGCCCAGCCRAACTACAACGTGGACCTGCCCTTCATGTACAGCAT CACCTATGCTGCCTTTGCCATCA
TCGCCACACTGCTCATGCTCAACCTCCTCATTGCC! T GACACTCACTGGCGASTGGCCC]
BGGGCCCAGATTGTEGCCACCACGETGAT GCT GGAGCEEAAGCTECCTCCCICCCTETGECCT CECTCCEREATCTGCEGACCEGA
SCGCTCRTTCCTEC AGGCAAGATCTCAACCGECAGCGGATCCARCGCTACGCACAGECCT
TCCACACCCGGGGCT CTGAGGRT TTGGACAARCACTCAGT CGAARAACTAGAGCTEEGCTGT CCCTTCAGCCCCCACCTGTCCCTT
CCTATECCCTCAGTGTCTC TCCCGCAGCAGTECC! TTCEGCAAGGGRACCC CTECG
T TCT Gi 'CRGATCTGACTECGTGTTCTCACT TCEGCTICCTGEARCTT
GCPCTCATTTTCCTGEGTECATCAAACAAARCARARACCARRCACCCA CATCTCCCAGGCCCH
AGCATGAACGCCRAGGAATCTACGTTGAGART CACTGCTCCAGGCCTGCAT TACTCCTTCAGCTCTCGGECASAGGAAGCCCAGCC
CAAGCACGGGGCT TCCTEPEECCTGCTCATCACCCTTCCGACAGGRGCACTGC! ACTT
TRAABACRAGGCCACCCTGCTTCEECLCTCGETCTCCACCCCAGGRTL >CCTTCCCAGGGCACCCAGGCAG
GG AGTGCAGAGCTT GGAACGGCTC!
CCARCTCCATCTTCAATAAAGTCGTTTTCGGATCCCT AAMR ARAR

)

CABACTCACAGCCCTCTCCARAC GCTGGEAGACTCCC T CAGGAGACCGGA
cere! GG CGECCCT COAAGGECTGAGT CCCGTCAGGGTCTGECCTLEGCCTCA
GECCCCCARGGAGCCGGCCCTACACCCCATEGETTTGTCACTECCCARGGAGARAGECCTARTTCTCTGCCTATGEAGCAAGTTCT
[€w TCCAGAGACGEGAGTCCTREGCIC AGAACCTGCTGCAGCAGA TEGGRAGTCICCT
CTCCTTCTAGCTGOCARAGATAATGATGT CCAGGCCCTGARCARGTTGCTC T GGTGCACC.
CATGGEEGAARCAGCGCTACACATAGCAGCCCTCTATGACARC CTGEAGGCCGCCATEGTGCTGATGGAGECTECCEC 66
TCTTTGAGCCCATEACATCIGAGCTCTATGAGGGTCAGACTGCACTECACATCECTGTTGTGAACCAGRRCATGARCCTGETECER
GCCCTECTTECCCECAGEECCAGTETCTCTGCCAGAGCCACAGGEACTGCCTTCCGCCGTAGTCCCCGCAACCTCATCTACTTTEE
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ABACRCAGTGTTACACATCCTCALCCLCCRGCCCARCARRACCTTPGCCTECCAGAT! ARCCTGETTGCTGTCCTACGRACAGAC
ATGGCEACCACCTGCAGCCCCTGGACCTCETECCCANTCACCAGGETCTCACCCCTTTCARGCTGGCTGRAGTGGAGGGTARCACT
GIGATETTTCAGCACCTGATGCAGRAGCGEAAGCACACCCAGTGGACGTATGGACCACT GACCTCGACTCTCTATGACCTCACAGR
GATCGACTCCTC! CCTGCTGGAA ACCACCRAGAAGCGEGAGGCTCGCCAGATCCTGGACCAGR
et 'GAGCCTC. *GETACGEGCGECCETACTTCTECRIGCTGGETGCCATATATCTGCTGTAC
ATCATCTGCTTCACCATGTGCTCECATCTACCECCCCCTCAAGCCCAGGACTAATAACCGCACAAGCCCCCEEGACARCACCCTCTT
ACAGCRGAAGCTACTTC AGCCTACGTGACCCCTARGGACEATAT CCAGCTEGTCEEEGAGCTGGTGACTGTCATTGGGECTA
TCAICATCCTGCTGETAGAGETTCCAGACATCTTCAGRA! ACTCGCTTCTTTGGACAGACCATCCTTGGGCGCCCATTC
CATGTCCTCATCATCACCTATGCCTT CATGGTGCTGGTGACCATGGTGATGCEGCTCAT TECCAGC T ‘CCAT
GTCCTTTECACTCETECTGGECTCGTGCARCETCATGTACTICGCCCGAGGATTCCAGATGCTAGGCCCCTT CACCATCATGATTC
AGARGATGATTTTT GACCTGATGCGATTCTGCTGGCT GATGGC TG TEGTCATCCTGEGCTTTGCTTCAGCCTTCTATATCAT
T AGAGGACCCCGAGEAGCTAGGCCACTTCTACEACTACCCCATGGCCCTGT TCAGCACCTTCGAGCTGGTCCTTACCAT
CATCGATEGCCCAGCCRACTACALCETGGRACCTGCCCT TCATGTACAGCATCACCTATECTGCCTTTGCCATCATCGCCACRCTEC
TCATGCTCAACCTCCTCATTGCC) CTCACTGGC! ] CCAGATT
GTGGCCACCACGGTGATCCTEGACCSGARGCTGCCTCECTGCCTEPGECCTCGCTCCEGEAT CTGCEGACGEGAGTATGECCTGEE
GGACCGCIGETTCCTGCEGE! TCAACCEECAGCGEATCCARCGCTACGCACAGECCT TCCACACCCGEE
GCTCTGRGGATT AGACTC] ACTAGAGCTEEGCTETCCCTTCAGOCCCCACCTGTCCCTTCCTACGCCCTCA
GTGTCTCGARGTACCTCCCGCAS CAAT CTCAG CTGC CAR
CRGGEGTCT CAGRTCTGACTSC TTCTCACTTCGCTTCCTCGAACTTGCTCTCATTTIC
ARPARCCAAACAC CATCTCCCAGGCCOC o]
GTTGAGAATCACTGCTCCAGGCCTGCATTACTCCT TCAGCTCTGEGEC CCAGCCCARGCACGEEGC
TGECAGGECHTGAGEAACTCT CCTGTGGCCTGCTCATCACCCPTCCGACAGEAGCACTGCATGTCAGAGCACT TTAARARCAGECC
ACGCCTGCTTRGGLCCTCEGTCTCCACCCCAGGETCATARGT CCTTCCCAGGGCACCCAGGCAGGTGS
GCAGAGCT" AGGAACGCC! CAACTCCAICT
TCAATARRGTCGTTTTCEGATCCC! BARARAA AR, :

:)

CACACATGGEGCCTC CCCAGGACCTCGTGCTGTTCECCTCTGAATCTATCEGTCTCCAATCCGCTGTCCCACRGARGT
CATATARCCGACCTCIC! ‘CAGGAGCCAT GCGCTACACATAGCAGCOGTC CTCGAGGECE

ccl TGCCCCGGAGCTEETCTT CCATGACATCTGAGCIC CCCRCGGGTCTG
GGRT! GTCAGTCTX AC; GAGCCT
CCTACTCTTTTTSTCTTCTCT GTCTCCCTTCCETETCAGT CCCTGACTGCOCAT CACT! ACGCCTGCCCCC “CAGGC
& AGCAGCTGGAT CACCCGAGAGCTCCCTGTTCPCCATCCCAGGET
ACCCC! pleeleeidel CCCCTGCAGCGATCCT (GACCCGTGACTGACAGCTGTCT
CTGCAC GC! CAGRACATGAACK ¢ TGCCCGCAGGGCCAGT
GTCTCTGCCAGAGCCACAGGCACTGCCTTCCGCCOTACTCCCTECAACCTCATCTACTT TEECEAGCACCCT TTETCCTITGCTEC
A CTGCGGCTGCTCATTGAGCAT GCTGACATCCGGECCCAGGACTCCCTGEATGPACRACCTG
TTGCTGTCCTACGACAGACATGGGEACCACCTGCAGCCCCTGEACCTCGTGCCCAATCACCAGGGTCTCACCCCTTTCARGCTGEC

T A AGCAC GGARGCACACCCAGTGEA CFGACCTCGR.
cICT CTCACAGAGATCEACTCCTC! AGTCCCTEC! ATCACCACCAAGAAGCGGEAGGCT
CCTGGACCAGACGC! ARGTGGA CGGECGGRCGTACTTCIGECATGCTGEE
TGCCATATATCTGCTGTACATCATCTGCTTCACCATGTGCTGCATCTACCECCCCCTCARGCCCAGGACCARTARCCGCACEAGCE
CCCGGGRCARCACCCTCTTACAGCAGRAGCTACTT! TACATGACCCCTARGGACGATATCCGECTGETCCEEGAGCTS
GTGRCTGTCATTSGGCCTATCAT CATCCTGCTGGTAGARGGT TCCAGACATCTTCAGH GGET TCGCTTCTTTGGACAGAC
CATCC CCATTCCATGTCCTCATCATCACCTAT GCCTTCATGGTGCT GETCACCATGGETGATGCGGCTCATCAGTGCCA
G CCCATGTCCTTTGCACTCGTECTEGECT ACGTCATSTACT TCGCCCGAGGATTCCAGATRCTAGGC
CCCITCACCATCATEATTC TTT GACCTGATGC T TGATGGCTGTEGTCATCCTGEECTTTSC

TTCAGCCTTCTATATCAPCTTCCAGACAGAGGRCCCCGAGGAGCTAGGCCACTTCTACGACTACCCCATGGCCCTGT TCAGCACCT
TOSRECTGGTCCTTACCATCATCGATGECCCAGCCARCTACAACCTGGACCTECCCTTCATETACRGCATCACCTATGCTGCCTIT
GCCATCATCECCRCACTGCTCATGCTCAACCPCCTCAT TGCCATGATY GACACTCACTGGC! 'CCATGAGC
GCTGT CCAGA" CCAC TGGAGC CTCGCTGCC! TCGCTCCGEGRATCTGCE
GACGGEAGTATGRLCC CECTGRETTCOTEC B GGCARGATCTCARCCEGCACCGGATCCAACGCTACGCA
CAGGCCTTCCACRCCCGCGACTCTGAGGATT T AAGACTC] AAACTAGAGCTGEGCTETCCCTTCAGCCCCCACCT
GTCCCTTCCTATGCCCTCAGTGT CTCGRAGTACCTCCCGCAGCAGTGCCAARTT A TTC CCTGRGCAGAC
ACCTGC ABCAGGGET! AGATCTGACTGCGTETTCTCACTTCGTTTCCT
GGAACTTGCTCTCATT TTCCTGOGTGCATCAARCAAAACEARAACCARACACCCAGAGGTCT CATCTCCCAGGCCCC
PGRACGCCA CGT ACTGCTCCAGGCCTGCATTACT COTTCAGCTCTGGEGCAGRGCRAG
CCCAGCOCAAGCACGEEGCTEECAGEECCTGAGGARCTCTCCTETGGCCTGCTCATCACCCT TCCGACAGGAGCACTGCATGTCAG
AGCACTTTARARACAGGCCAGCCTGCTTEGECCCTCEGTCTCCACCCCAGGGTCATRAS CCTTCCCAGGGCACH

JP 2004-505617 A 2004.2.26
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Fig. 8 / continuation §

CAGGCAGGTGCAGGGARGTECAGAGCTITE A TGTGAL AGGARCGGCTC!

GGTCTTGCCAP'.CTCCATCTTCAATAAAGTCGTTTTCGGATCCETWAAAAAAMA‘AAAM
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Figure 9:
A,
10 30 50
CEEEECCCTEEECTEC TTECGECEECCECEECAGCATEETGETGCC! GG
M vV V P E K B
70 90 110

AGCAGAGCTGGATCCCCARGATCTTCARGAAGRAGRCCTGCACGACGTTCATAGTTGACT
Q 8 W I P K1IFKIZ KI KTOQCTTT FTIUVDS
130 150 170
CCACAGATCCGGGAGGGACCTTGTECCAGTGTEEECECCCCLGEACCECCCACCCCGCAG
T D P G G TLCQCGR PRTAHPAR ALV
1%0 210 230
TGGCCATGGAGGATGCCTTCEGEGGECAGCCGTGGTGACCGCTGTGGEACAGCGATGCACACA
A ME PAFGAAV VT V WD S DAHT

250 270 290
CCACH ‘CCACCGRTGCCTAC PGGACTTCACGEGEGCCGECCECARGE
T BE K P T DAY GETULDUPFTGAGTR RIKH
310 330 350

ACAGCARTTTCCTCCGGCTCTCTGACCGARCGGATCCAGCTGCAGTTTATAGTCTGGTCA
8§ N F L RLSDRTUDZPAA AUVY S L V.T

370 390 410
CACGCAC TTCCGTGCCCCEGARCCT GGTGGTGTCAGTGCTGGGEGEATCGGEGE
R T W G F RAPDNILV YV S VL GG S G &
430 450 470

GCCCCGTCCTCCACACCTEGCTGCAGGACCTGCTGCEGTCETGEECTGEGTGCEEGCTGCCT
PV LQTWILOQODULLRZRKRSGEUVRA-ZAZDQIQ

490 510 530
AGRGCACAGGAGCCTGGATTGTCAC TGCACACGGECATCCGCCEGCATGTTG
8§ T 6 AW IUVTGGIL HETGTIGRHV G
550 570 590

GTGTGGECTGTACGGGACCATCAGATGGCCAGCACTGEGEGCACCARGGTGGTGGCCATCE
VAYV RDHOQMASTGG T KV V AMG
- 610 630 650
GTGTGECCCCCTGEGETGTGGTCCGGAATAGAGACACCCTCATCAACCCCARGGECTCET
VA PWG VYV RNRDTTLTINZP?IKGSF

670 690 710
TCCCTGC CGGTEECGCEETGACCC! 'GGGGTCCAGTTTCCCCTGGACT
P ARYRWRGDU®PEUDGVYVQTFUZPILDY
730 750 770

ACAACTACTCGGCCTTCTTCCTGGTGGACCACCGCACACACGGECTGCCTCGEGGGCCACA

N Y S A FFLVDDGTHG G CUILGTGTEN
790 810 830
ACCGCTTCCGCTTECECCTGEAGTCCTACATCTCACAGCAGAAGACGGGCE

R F RLRILESY IS OO KTGUYV 6 6 T

850 870 890
CTGGAATTGACATCCCTGTCCTGCTCCTCCTGATTGATGETGAT! ATGTTGACGC
G I DI PVLZILIILLIDSGDP»EKHM L TR
210 930 950

GAATAGAGARCGCCRCCCAGGCTCAGCTCCCATGTCTCCTCGTCGCTGGCTCAGGGEGAG
I ENAT QA QL PCL LV AGS G G A

970 990 1010
CTGCGGRACTGCCTGGCGEAGACCCTGGARGACACTCTGRCCCC CA
A DCLAETULEUDTILAUPG G S G G AR
1030 1050 1070

GGCAAGGCGCAAGCCCGARATCGARTCAGGCCTTTCTTTCCC GGGEACCTTGAGGTCC

JP 2004-505617 A 2004.2.26
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Fig. 8 / continu nl

Q 6 EARDRIRRTETTFTPEKGHDTILE VL

1030 1110 1130
TECAGECCC fola! TCCTGACAGTCTATTCTTCIG
QA QV ERIMNTRIEKETILILTVYS S§E
1150 1170 1190
AGGATGGETCTGAGCCAATTCGAGACCATAGTTT GCCCTTGTGRAGGCCTGTEEER
DGS EETFETTIUVILEKARLYVZXKHATCGS
1210 1230 1250
GCTCEGAGECCTCAGCCTACK TGCGTTTGGCTETGECT CGOETGEE
§ EA S A YL PEZLRILZAzYVSAR®SWNTRYD
1270 1290 1310
ACATTGCCCAGAGTGAACTCTTTCGE ATCCARTGGCEGTCCTTCCATCTCGRRG
I AQ 8 ELPFPRGEGDTIOQW®RSFHLEA
1330 1350 1370
CTTCCCTCATGGACECTCTES CCCTGACTTCGTGCGCT ATTTCCC
5 L ¥M DALLNXPREETFVRLIELTISE
1390 1410 1430

ACGGCCTCAGCCTGGGCCACTTCCTIGACCCCOATGCGCCTGECCCARCTCTACAGTECGE
¢ L S L GHFLTZP*M®RILAQILYSRAA

1450 1470 1480
CGCCCTCCAACTCGCTCATCTGC: TTTTGEACCAGGCETCCCACAGCGCAGGCACCA
P 5 ¥ S L I RKELULDO QA ASHSAG T K
1510 1530 1550
ARGCCCCAGCCC TGCGEAGCTCCEGECCCCTGACCTGEEGCATETEC
A PADL K GGARETLRTEPTPDYVGHVYVIL
1570 1590 1610
7 ATGCTGC GCGCOGAGBTACCCCTCOEEEGECGCCTEEEACT
R ML L G XKMCAPRYZ PS5 G G2 W DEP
1630 1650 1670
CTCACCCAGGCCAGGGCTT ATGTATCTGCTCTCEGACAAGGCCACCTCGC
HE P G Q G ®GE SNMYLDLSDI KD ATSP
1690 1710 1730

CGCTCTCGCTGGATGCTY 'CTCGGGCAGGCCCCCTECAGCGACCTGCTTCTTTGEGCAC
L $ L DAGILGQAPWSDILIL L WAL

1750 1770 1730
TGTTGCTGARCAGGGCACAGATGEECC) ATGCAGTTT
L BN R AQMANYTF FWEMSGSN AV E
1810 1830 1850

CCTCAGCTCTTGGCOCCTRITTECTGCTCCAGETEATCECACGCCTEGACCCTGACGCTE
& AL A CLLLRVMARTELTETPTDAE

1870 1890 1210
AC C AGTT TGACCTCT
E AR RRIKDTILATFTEKTFETGMGV DL F
1930 1950 1870
TTGGCGAGTGCTATCGCAGCAGTGAGS! TGCCCGCCTCCTCCTCCGTCECTGC
G ECYRS s EVRAARTELTLIELZRRPRTCE
1990 2010 2030

CGCTCTGGEEGGATGCCACTTGCCTCCAGCTGGCCAT GCAAGCTGACGCCCGTGCCTTCT
L ¥WGDATCLODLAHMMOGHRAETDRARHBATEFF

2050 2070 2090
TPECCH AGTCTCTECT CA SET CAGCA
B 0 DG VY Q S I L TRKUWWGDMNM-AST
2110 2130 2180

CTACACCCATCTGEGCCCTGETTCTCRCCTTCT TTTGCCCTCCACTCATC TACACTCGCC
T P I WALV LAPFFPFCP?P®PLIYTRLEL

2170 2190 2210
TCATCACCTTCAGGAARTC CCACAC TRGAGTTTCACATGE
I T FRKXKSEEET®TRETETSLETFDMNMTD
2230 22560 2270
CATTAA' >CTC’ GGACCCAGCCH CCGC
5 VIWYNGEGE®SEVYVGETADE?PHAREEKTETE
2290 2310 2330
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Fig. 9 / conbinue™nn 2

TEGGGETCCCGCECCAGTCGEECCETCCECETTECTGUGEGEECCECTRCEGEGEECECT
G VvV PR QS5 G R PG CC G & RCG 6 R R
2350 2370 23%0
GGTGCCTACGCCGCTEETTCCACTTCTECEEUETGCCEETCACCATCTECATGEECAACE
¢C L RRWPEFHTPFMHWNGV PV P?TITFMGDNYV
2410 2430 2450
TGRTCAGCTACCTGCIGTTCCTGCTGCTTTTCTC TGCTCGTSGRTITCCAGC
v s Y L L FLLLFSRVLLYDTFQP

2470 2490 2510
OGGCGCCECCCEGECTCCC GCTGCTGCTCTATTTCTGGECTTTCACGCTGCTETGCG
A PP G S LEULLZLYVFWATFTTILDLCE

2530 2550 2570
AGGAACTGUGCCAGGEC( CGAL RGCCTCGCCAGCEGEECECTCLEGEEE

ELRQCGLSG®S 66 S LASGG PGP
2590 2610 2630
CTGGCCATGCCTCACTGAGCCAGCGOCT GCGCCPCTACCTCECCGACAGCTEGRACCAGT
G HASLSQRILIRILTYILADSTWEORC
2650 2670 2690
GCGACCTAGTGGCTCTCACCTGCITCCTCL! TGCCEGCTEACCCCEGETT
DLVALTCTFILILGVGGCRULT®?2G6L
2710 2730 2750
TGTACCACCTGGECCGCACTGPCCTCTIGCRTCGACTTCATCRTTTTCACGETGCGGCTGC
YH L G RTVILICIDFMYVYTFTVRILIL
2770 2790 2810
TTCACATCTTCACGGTCARCAAACAGCTCECECCCARGATCETCATCOTGAGCARGATGA
¥ I FTVNKQLGEPRZXTIVTIVSKDNHM

2830 2850 2870
TGAAGGACETGTTCTTCITCCTCTTCTTCCTCEGCGTETGECTEGTAGCCTATGECGTEE
K DV F FFL»F FL GV WILV AYGY A
2890 2910 2930

CCACGEAGEGGCTCCIGAGGCCACGECACAGTGACT TCCCARGTATCCTGCECCGCETCT
T B 65 L LR P?RDSDTFESILRERYTF

2950 2970 2950
TCTACCETCCCTAGE! TCEOGCAGATTCCCCAGGAGGACATGGACGTEECCE
Y RPYLOQIFGOIPQEDHMDVYRARTL
3010 3030 3050

TCATGCAGCACAGCAECTECTCETCEEACCCCEECT TCTGGGCACACCCTCCTEEEECCC
M EH 8 N ¢ S §E P GF WAHPEFZP?PGAQ

3070 3090 3110
ACCTGCGTCTCCCAGTATGCCAAL TGCTCCTCGTCATCT

A G T CV S Y ANWILVYV LLILV I F
3130 3150 3170

TCCTGCTCGTGGCEARCATCCTGCTGGT CARCT FGCTCATTGCCATGT PCAGTTACACAT
L LV aNTITZILILVNJILZTLTIAMTPEFSYTF
3190 3210 3230
TCHECARRGTACAGGGCAACAGCGATCTCTACTGGRAGGCGCAGCCTTACCGCCTCATCC
G KV gGNSDILYWZXAQRTYRIELTIR
3250 3270 3250
GGGARTTCCACTCTCEGCCCECGCTEECCCCECCCTTTATCGTCATCTCCCACTTECGEC
E FH S R P AL APPFIVISHELZRI
3310 3330 3350
TCCTGCTCAGGCARTTCTECAGGCGACCCCGEAGCCCCCAGCCETCCTCCCCGECCCTCE
L L R QL CRRTPRSEPEOQP S S PAILE
3370 333%0 3410
AGCATTTCCGGGTTTACCTITCTARGGAAGCCGAGCGCARGCTGCTAACGT GEGARTCES
K FR VYTLSEKTEA AETRIEKTELTLTUWE SV

3430 3450 3470
TGC TTTCTGCTGECACGCGCTAGGGACAA GACTCCGAGT
A KE N F L LARARTDIEKZRESDSER
3490 3510 3530

GTCTGARGCGCACETCCCAGRAGETGGACT TGGCACTCAAACAGCTGEEACACATCCGCE
L KR TS 9 KV DILATLIXKT EZEL®GEHTITRE

(168)
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Fig. 9 / continua 13

3550 3570 3590
AGTACGAACAGCECCTS TGOTCGAG! CAGCAGTE CGCETCCLEG
Y E QR LKV LEZRETYG QOQOCSURVYILG
3610 3630 3650
CEAGECCCTGAGCCGCTOTGCCTTGCTGTCT CGCCACTEC
WV AEALSRSALLET®PG® GTERPEPEP
3670 3690 3710

CTGACCTGCCTGEGET CCARRGACTGAGCCCTGCTGGCEEACT TCAAGGAGRAGCCCCCAC
D L PG S KD *
3730 3750 3770
TTGCTCCTAGA GGECTCATCTEEGCCTCEECCCCCECACCT GETGECCT

3796 3810 3830

TECC! "CCCATGTCCH CACTGTCAGGACCACCTTTGEGAGTCT
3850 3870 3890

CATCCTTACAARCCACAGCATGCCCGGCTCCTCCCAGRACCAGTCCCAGCCTGEGAGGAT
3910 3930 3950

CARGGCCTGGATCCCEEECCGTTATCCATCTGEAGGCTGCAGGRT CCTTGGGETAACAGG
3970 3990 4010

GACCACAGACCCCTCACCACTCACAGATTCCTCACA! CATTFCAGR.
4030

GGARARARARARADDEDAANDA

MVVPEKEQSWIPKI! TTFIVDSTDPGGTLCQC TVHDSDAHTTEKPT D! TGAGRKH
SNFLRL YSLVT! PN QTWLODLL TGAWIVIGGLETS: DH
QMAST TG v TLIN: )FPLDYNYSAFFLVDDGT 1 RLRLESYISQ
OKTPGVGGTGIDIPVLLLL IDGDERMLTRI ENATOAKVECL GMPECTLEAHLAC YLLLPKDLSLQEVE
SIDRKTLOSYSER DIRQSELFRGD: LMDAL LI SHGLSLGHFLTFMRLAQLYSARPSNS
LIRNLLDO: \LKGGARELRPPDVGHY] KMCAPRY LLSDKAT L 107
P{SDLLINALLLNRAOMAN LGACLLL LLL
RRCELWGDATCLQLAMOADARAFFAQDGVSLLTY TPIRALVLAFFCPPLIYTRLITFRKSEEEPTREELEFDMDSY
o PROSGRPGCCGGRC PVTIFMGNVVSYLLFLLLFSRVLIVDE EL
LLYFWAFTLLCEELRQGL ORLRLYLADSWNQCDLVALTCFLLGYGCRLTPGLYELGRTVLCIDENY
FTVRLLHIFTVNKOLGEKIVIVSRMMKDY FFFLEFLGVWLVAY ILRRVFYREYLQIFGRIP L

VSQYANWLVVLLLVIFLLVANI LLUNLLT AMFSYTFGKVQGNSDLYWKAQRYREIREFHSRE
ALAPPFIV. LLEQL ¢ FRY LL LAR AL
KQLGHIREYEQ! REVOQCSRVLGWVASALSRSALL PCSKD

'
10 30 50
ATCCARTGGCGGTCCTTCCATCT CGARGCTTCCCICATEGACGCCCT GCTGRARTGACCGE
70 80 110
CCTGAGTTCETGCGCTTECTCAT TTCCCACGECCTCAGCCT: TTCCTGACCCCE
130 150 170
ATGCGCCTGGCCCARCTCTACAGCECEECGCCCTCCAACTCECTCATCCGCAACCTTTIG
150 210 230
GACCAGGCGTCCCACABCGCAGGCACCARAGCCCCAGCCCTARRRNGGEGACCTGUGGAG
250 270 250
CTCCEELCCCCTGACGT CEGECATGTGCTCAGCATGCTEC! GATGTGCGLECCE
310 330 350
AlCTECTCT GACAAGGCCACCTCECCGCTCTCGCTGGATGCTEECCTCEGE!
M ¥ L L 8 DKarTs?P?PL 3 LDAGCGILGOQ
370 390 410
AGGCCCCCTGRAGCEACE TCTT ACTCTTCCTGARCAGGGCACAG: CA
A PW SDLL L WALXLLNE ZQCH?ZHN
430 450 170
TGTACTT GGGTTCCARTGEORGT R TCCT CAGCTOTTGGGECCTGTITGCTES
Y FW E M 6 8 NAVSSALGARTC CTULDLLDL

JP 2004-505617 A 2004.2.26
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Fig. 9 / continva 14
490 510 530
TCC ACGCCTGGAGCCTGACGCT! AGCA! AR CTGG
RV MARLETPSDAETEHSRSARERTEKTI DILA
550 570 590

CETTCAAGTTTGACGEGATGEECGTTGACCTCTTTEGCGAGTGCTATCCCAGCAGTEAGG
FKFEGMYMGV DL FBZETCYRSSEV

610 630 650
TGAGEGCTGCUCGCCTCCTCCTCCETCGCTGCCCECTCTG CACTTGCCTCC
R AARTLTULILR®BRCEPEDLW®WOGDATCTILOQ
670 €90 710
AGCTGGCCATGCARGCTGACGCICETGCCTTCITTECCC AGTCTCTEC
L AMQADARATFTFA AQDGYV @ 8§ L L
730 750 170
TGACACAGRAGT CAGCACTACACCCATCTGGGCCCTEETTCTCG
T Q KWW GDM®ASTTZ?P?PI1I WALV LA
730 810 830
CCTTCITTTGCCCTCCACTCATCT ACACCCGCCTCATCACCT T ATC
F FCPPLTIYTRTILITITTFRIEKTSESETEE
850 - 870 890
AGCCCACAC 7 ¢
P TREELTETFDMDSUVIDNGESG?P?PV
910 930 950
TCGEEACCECGGACCCAGE SGCOGC CCGCGCCAGTLEGGTCETC
G TADZPAEIEKTT®DLGEYV PR QSGRP
970 890 1010

CEEETIGCTGCEGEEGCCEETECEEEEEECECCEGTECCTACGCCGCTGGTTCCACTTCT
G CC¢C 6 R CGGRRCILRRMWTFEFHTFW

1030 1050 1070
GBEGCCTECCGGTEACCATCTTCATGEES 6" CCTGCTGTTCCTECTEC
G vV PV T®TIFMGENTYV VS YL L FLLL
1090 1110 1130
TIPPCTCECEGETCCTGCTL! I TCCAGCCEECECCGCCCGECTCCCTGGAGCTET
F S RV LLVDTFGQEP®Sa2EPZPGSTILEL L
1150 1170 1180
TGCTCTATT TTTCACGCTGCTGTC A GCCAGGGCCTGAGCGGAS
L ¥ FWAVFTULILCETELRZQGLS G G
1210 1230 1250
>CTCGCCAGCEEGEECCCCEEECCTGECCATECCTCACTGAGCCAGCECT
G 6 5 LA 3G G P GPFGHASTL S ORL
1270 1250 1310

TGCGCCTCTACCTCGCCGACAGCTGGAACCAGTGCGACCTAGTGGCTCTCACCTGCTTCC
R L Y L A DS WDNOQCDILVALTTZ CTFL

1330 1350 1370
TCCT TGCCGECTGACCCCGRETTT CACCTGEECCGCACTGTCCTCT
L6V & CRELT?P?PGL Y HELGRTVILC
1390 1420 1430

GCATCGACTTCATEETE TICACGETGCGECTGCTTCACATCTTCACGGTCARCARACRGE
I DFMV FTVRILEUHETITFTYVNYNIEKOQTIHL

1450 1470 1430
TGEEGCCC GTETTCTTCTTCCTCTITCT
G PKI VIV SEKMMNIKDVFFFULFTF
1510 1530 1550
TCCICGECGETGTGGCIGETAGCCTATCGCETGGCCAC TCCTGAGGCCACGEE
L6V WL VAYGVATESGLTLR?RPRDD
1570 1590 1610

ACAGTGACTTCCCRAGTATCCTGCGCCGCGTCTTCTACCGTCCCTACCTGCAGATCTTCG
§ D F?P S8 1ILRRVYVYFYRPYTLOQTIFGE
1630 1650 1670
GGCAGATTCCCCAGGAGGACATGGACETGECCCTCATGEAGCACAGCARCTGCTCRTCGE
Q I P Q E DMODVALMEHSNGCGSSE
1690 1710 1730
AGCCCBECTTCTGGECACACCCTCCTGECECCTAGECEGECACCTEOBTCTCCCRCTATE

(170)
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Fig. 9 / continuation 5

P G F WAHEPZPGAQQAGTTCV S QYA
1750 1770 1780
CCARCTGGCTGGTGETGCTGCTCCTCGTCATCTTCCTSCTCGTGGCCAACATCCTGCTEE
¥ WLV V LLLVIFILLVANTITLLY
1810 1830 1850
TCARCTTGCTCATTGCCATGTTCAGTTACACATT CGGCARAGTACRGGGCAACAGCGATC
¥ L L I AMFSYTTFGKVYVY QG N S DI
1870 1890 1210
TCTACTGCAAGGCGCAGCGTTACCECCTCATCCGEGAATTCCACT CTCGGCCCECECTEE
Y WK A QR YRLI®RETFIHSRTPALA
1930 195¢ 1970
CCCCGCCCT TTATCGTCATCTCCCACTTGCGCCTCCTGCTCAGGCARTTGTGCAGGCGAC
P P F I VvV I SHTLTZRUILILDLZROQILCRRTE
19%0 2010 2030
CCCEGRGCCCCCAGCCETCCTCCCCGGCCCTCGAGCATTTCCGRGTTTACCTTTCTRAGG
R S P QP S S PALEHTFRYVYTDLSKEHE

2050 2070 2090
ARGCCGAGCGGAAGCTGCTAACGTCGGAATCGGTGC! TTTCTGCTGGCAC
A ERKULULT®WE SV HEKETUNTFTILILAR
2110 2130 2150
GCGCTAGGGACRAGC GACTCCGAGCGTCTGARGCGCACGTCCCAGAAGGTGE
A RDZX®RESDSERTELZEKRTS KV D
2170 2190 2210

ACTTGEECACTGARACAGCTGGGACACATCCGCCAGTACGAACAGCGCCTGARAGTGCTGG
L AL K QL GHIZRETYE QRTILTZEKYVYLE
2230 2250 2270
AGCGGGAGETCCAGCAGTGTAGCCCCETCCTGEEETGEETEGCCEAGGCCCTGAGCCELT
REV QOQOCSRVLG®WVAEHABATLSTR RS
22%0 2310 2330
CTGCCTTGCTECCCCCAGETEGGCCECCACCCCCTGACCTGCCTGEGTCCARAGACTGAG
AL L P P GG PP P PDLPGS KD

2350 2370 2390
CCCTGCTGGCGEACT TCAAGGAGAAGCCCCCACAGEEGATTTTGCT CCTAGAGTAAGECT
2410 2430 2450
CATCTEGGCCTCEGCCCCCGCACCTEETGECCTTGTCCTT! AGCCCCATGTCCAT
2470 2490 2510
CTGGGCCACTGTCAGGACCACCTTTGEGAGTGTCATCCT TACAAACCACAGCATGCCCGG
2530 2550 2570
CTCCTCCCAGRACCAGTCCCAGCC 'CRAGGCCTGGATCCCGEGCCETTATCC
2590 2610 2630
ATCTGGAGGCTGCAGGGTCCTTGGGGTARCAGEGACCACAGACCCCTCACCACTCACAGA
2650 2670 ° 2690
TTCCTCACAC AAGCCATTTC ARARAARARAARRARARAA

MYLLSDKATSPLSLDAGLGOAPWSDLLLWALLLNRAQMAMY FRENGSNAVSSALGACLLLRVMARLEPDAEEAARRKDLAFKFEGH
GVDLFGECYRSSEVRARRLLLRRCPLWGDATCLQLAMOADARAFFAQDGVOS LLT QKWWGDMAST TPTWALVLAFFCPPLIYTRLI
TFRKSEEEPT FDMDSVINGEGP LGVERQSGRPGCCGGRCGGRRCLRRWFHFWGVPVT LFMGNVVSYLLEFL
LLFSRVLLVDFQPAPPGSLELLLYFWAFTLLCEELRQGLSGGGGSLASGGPG. PGHASLSQRLRLY LADSWNQCDLVALTCFLLGVG
CRLTPGLYHLGRTVLCIDFMVFTVRLLHIFTVNKQLGPK IVIVSKMMKDVFFFLEFLGYWLVAYGVATEGLLREFRDSDFPSILRRY
FYRPYLQIFGQIPOEDMDVALMEHSNCS SEPGFWARPPGAQAGTCVSQYANWLVVLLLVI FLLVANILLVNLLIAMFSYTFGKVOG
NSDLYRKAQRYRLIREFHSRPALAPPFIVISHLRLLLROLCRRPRSPOPSSPALER FRVYLSKEAERKLLTWESVHKENFLLARAR
DKRESDSERLKRTSOKVDLALKQLGRIREYEQRLUKVLEREVOQCSRVLGWVAEAL SRSALLPPGEPPPEDLPGSKD

JP 2004-505617 A 2004.2.26
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10 30 50
ATTARRGTTTATARARCAGTGGCCTGEATGG TTGGAGGATGCAGGTEGACRGRAGACETER
M V 6 6 ¢CRWTE DV E

70 90 110
AGCCTGCAGRAGTARAGGARRAGATGTCCTTTCGGGECAGCCAGGCTCAGCATGAGGAACA
P AE V KE KM ST FRBAARILSMZBRDUNR

130 150 170
GAAGGRATGACACTCTIGGACAGCACCCGGACCCTGTACTCCAGCGCGTCTCGEAGCACRG
R ND® L P STRTTU LY S S5 A S RS TD

1s0 210 230
ACTTGTCTTACAGTGAAAGCGCCAGCTTCTACGCTGCCTTCAGGACRCAGACGTGCCCAR
L §$ ¥ S E s A S F Y ARTFURTJQTOCUP I

250 270 290

TCATGECTTCTTGGEGACT TGETGAATTTTATT GCAAATTTTAAGRARCGAGRATGTG
M A S WDLVNZFIOQANTFZI XTI KT RECUV

310 330 350
TCTTCTTTACCARAGATTCCAAGGCCA GTGTGCARGTGTGECTATGCCCAGA
F F T KD S KATEUDNVYCEKTCGYATOQS
370 390 410

GCCAGCACATGGAAGGCACCCAGATCAACCAAAGTGAGAAATGGAACTACAAGARACACA
Q B M E T QINGOQSETZ KHMWHENYZXZEKHT

430 450 470
CCA TTCCTACCGACGCCTTT TCAGTT CT ARG
K BE ¢ P T DA F GDIQTFETLGIK K G
490 510 530
GTCTGTCCTGCGACACCEACGCGEARATCCTTTACK PGCTGACCC
K ¥ I RL SCDPTD» 42EILYETULTZLTQ
550 570 580

AGCACTGGCACCTGARAACACCCAACCTGGTCATTTCTCTGACCGGGGECGCCARGAACT
H W HLIKTUP?PN LV I &Y TG G AI KNF
€10 €30 650
TCGCCCTGAAGCCGCGCATGCGCAAGATCTTCAGCCGGCTCATCTACATCGCGCAGTCCA
34 L X P RMRKTITFSRILTITYTIAOQSK
€70 690 710
AAGGTGCITGEATTCTCACGGGAGGCACCCATTATCGCCTG! ¢
€ AW I L TGGTHY GG LM KY I G EV

' 730 750 770
TGETG: ( AACACCATCARCS yy TPGTGGCCATTGGCATAG
V R D NT I SRS S EEINTIUVAIGTI R
750 810 830

CAGCTTGEGECATGETCTCCARCCEGGACACCCTCATCAGGARTTGCGATGCTGAGGGCT
A W G MV 8 ¥ RDTULTIZRDNZCDU AETGY

850 870 830
ATTTTT CCRGTACC CTTCACH CACT CTGGACA
F LA QY L M DDTFTRDZPILYTIULDNJN
910 930 950

ACBACCACACACATTTGCTGCTCGTEGACARTEGCTGTCATGGACAT CCCACTGTCGRAG
N HT B L L L VDUNSGCIHEGHZPTUVE A
970 290 1010
CARAGCTCCGGRATCAGCTAGAGAAGTATATCTCTGAGCGCACTATTCAAGATTCCARCT
K L RNQL E K Y I S ERTTI DS N Y

1030 1050 1070
AT TCCOCATTGTGTRT TTTECCLC CTTTGAPAG
6 6 K I PIVCFAQRGGGKTETTUILZEK-A
1020 1110 1130
CCATCAATACCTCCATCAAARATAAAATTCCT TCGGGCCAGA
I N TS I KNEKTIPCVVYVYEGSG QI
1150 1170 1190

TCGCTEATETGATCGCTACCCTGRTGEAGCTCEAGGATGCCCTGRCATCT TCTECCETCA
A DV I A S LY EVED2AZzLTSSAVEK
1210 1230 1250
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Fig. 10 / continue=-n 2
TGETGCECTTTTTACCCOGCAC L CCOGGCTGCCTCACERGGAGACTS
EXKLVRPFZLPRTVSRLTPEEET?THZ
1270 1250 2310

AGAGTTGGATCARATGGCTCARRGRART TCTCGAATETTCTCACCTAT TARCRGTTATTA

5 W I KW LKETILESGCSUHLDLTVIK
1330 1350 1370
RAATGGA S TGCCATCPCCTACG

M BEEA G D= I VS WATISY®2ULTYKHB

1390 1410 1430
CCTTCAGCACCAGTGAGCAAGAC ACTGGARTGEGCAGCTGARGCTTCICCTCE
F ST SEQDZXDN®NGOTLE KT LILILE
1450 1470 1490
AGT! GCTGCACTTAGC TTTCACCAATGACCGCC
W NOQLODLANDETITFTNDRRGUWE K
1520 1530 1550
GAGC! TCBGAGACACANTARTCCAGETCACATCEC TAG!
$ K?PRLRDTTITIOQV?TWILETNS GRTI
1570 1590 1610
TCRAGGT A TGACGGCAAAGCCTCTTCTCATATGCTGETCGTT
K VE S KDV TDGEKAS S HENTILVVL
1630 1650 1670
TCARGTCTGCTGACCTTC CATGTTTACGGCTCIC AGACCCABGT
K S ADOLQEVYVMTFTTALTIIZ KTDRPEKTE
1690 1710 1730
TTGTLCGCCTCTTT TTGBACCTAC T TCACCC SATGTCC
VRLFLETNYGILHNTIRIEKTFTILTHDYVYZI
1750 17170 1790
TCACTGARCTCTTCT CCAACCACTTCAGCACGCTTGT CGGAATCTGCAGATCGCC
T EL F S M HFS§TLVYRNLOQTIAEKXK
1810 1830 1850
AGAATTCCTATAA! CTCACGITTETCTGC ACTGC CLGan
N $YNDSALTSLTTFVYVWXKSLZVADNTFRTE
1870 1890 1910
GAGECTTCC A CEREAC CATAGAACTCCACGACG
G FRKEDRNGRDEMGBPIETLEHTDYV
1930 1950 1970
TGTCTCCTATTACTCGGECACCCCCTGCAAGCTCTCTTCATC TTCTTCAGAATA
8 P I TRHPILQATLTFTIWATITER QTUHK
1990 2010 2030

AGAAGGAACTCTCCAAAGTCATTTGGGAGCAGACCAGGEECTGCACTCTGECAGCCCTGE
XK EL 8§ XYV I WEQTRGCGCTLARRMELGEG

2050 2070 2090
GAGCCAGCAAGCTYC: C GACATCARTGCTGCTGEEE
A 8§ K L L KT L AKYUKUNDTINARBARTEGE
2110 2130 2150
AGT TA GAGACCL TGT "CACAGTGTGGA
$ EE L AWWEY®E®ETRAVYVGEESTVWN
2170 2150 2210
RATGCTGTIGGT GCEGATC ATGTGGECACAGACATTGCCRAGCGGCACTCATAGAC
A VYV G ADLZPCGTTDTIAZASGT HRP
2230 2250 2270

CRGATGGTGGAGAGCTGITCACTEACTCT TACAGCAGCGATERAACACT TEECAGAACAGE
p 66 ELFTETCTYS §DEDTILSAEQTL

2290 2310 2330
TGCTGETCTATT CC TCGEG TCTCTGGAGCTGEC

L VY S CEAWGSEGGSNOCILETUL®ARAYVTER
2350 2370 2390

CCACAGACCAGCATTTCATCGCCCAGCCTGEEETCCAGARTTTTCRTTCTAAGCARTGGT
T 0o Q#HFIAQERGY QN FTLSEKS QWY
2410 2430 2450
TTTCCCGAGACACCAAGAAC! ATTATCCTGTGTCTGTTTAT
681 $RDTKNGUYE KTITITLCSILTFTITEIF?P
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Fig. 10 / continvati~n 2
2470 2490 2510
cer TGTGGCTTTGTATCATTT, A CTGTCGACARGCACRAGARGC
LVG6CGFYSFRXKEKTEPVYDZHKHEEKEKTL
2530 2550 2570

TECTTTGETACTATGTGGCETTCTTCACCTCCCCCTTCOTGETCTTCTCCTECRATETCE
L WY YV AVFFTS?PFVYVESWNVVY
2390 2610 2630
CTTCTACATCGCCTTCCTCOTGCTGT TTGCCTACGTGCTGCTCATGEATTTCCATTCGG
F YT APFPLULEEPFAYVYVYLLMNDTFHSYV
2650 B 2670 2690
TGCCACACCCCCCCGAGCTGETCCPETACTCGCTEETCTTTGTCCTCTICTGTGATGAAG
PHPPELVYDLYSLVFEVLFECDTEYV
2710 2730 2750
TGAGACAGGGLCEECCEECTGCTCCCAGTECCEEE0COGCCARGCOCACGCCCACCCGRA
R Q GR PARPSAGPAXT®?PTPTRN
2770 2790 2810
ACTCCATCTGGCCCGCARGCTOCACACGCAGCCCCGETTCCCECTCACGCCACTCCTTCC
§ I A P A S S TR S PGS R SRES K H

2830 - 2850 2870
ACACTTC! TGECCT i CCC
T 5§ L QAEGASSGLGQPREKESEGHWT
2890 2910 2930
CATTTARRBATC ‘GATATTTCCARGCTECIGATGTCCCTCTCTETCCCTT
¥ KN L EM VDI S KL LXX S UL SV PF
2950 2970 2390
TCIGTACH TARA TATTTTACTGAC
€T Q W Y VvV HN GV N Y FTDLWNV M )53
3010 3030 3050
ACACGCTGGEECTTTTTTACTTCATAGC s 7T CTTAGGC
TL L FYFIAGTIVYVPEFROQGTITZLRZQ
3070 3090 3110
AGCGC CGTTOGETCATCTACGAGCCCTACCYGGCCA
¥ E Q R W RWIFR SV IYEPYTULAM
3130 3150 3170

TGTTCGRCCAGGTGCCC!
F&QV?PsDVYDGETTYDTF2RHECTTF

CGTATGACTTTGCCCACTSCACCT

3190 3210 3230
TCRL! 'CCARGCCACTGTGTGTCGAGCTGEAT ACAACCTGCCCCGET
T GNESEZPLCVELDEEHNTILPRTFE
3250 3270 3290
TCCCC BCCATCCCCC GT TAC TATCCACCRACATCCTGS
P EWYTZIPLVYCTYMLST®TVNVIILL
3310 3330 3350

TGETCARCCTGCTEGTCECCATCTTTGGCTACACGETGEECACCGTCCAGGAGAACARTG
vV NLLVAMEFGYTVETVQEUY¥ND

3370 3390 3410
ACCAGGTCTGGARGTTCC TTCCTGEIEC A TGCAGCCGCCTCRATA
Q VWK FQRYFLVYVQ2EYCSZERDLHNTI
3430 3450 3470
TCCCCTTCCCCTTCATCGTCT TCGCT TACT TCTA GCTTCAAGT
P F P FIVFARYFYMUVVEKEKTCTFEKTC
3490 3510 3530

GTTECTGCARGGAGARARACATGEAGTCT TCTGT CTGCIGTGRGTGCT TTAT CCATGTGT
© C K E KN ME S SV CCEUwWTETIHVY

3550 3570 3590
ACTTGGGATC, AGCA TAATTT CAGGGA CTGCATCCAGTGATTEGAR
L ¢S EAAINTYT®REGC CTLEHZP?VYVTIGS
3610 3630 3650

GCTGGACCCCAGECTGGCTGOTCTGGACATCCACACGCATTCICACATGCAGTGCCEECT

w T P 6 W LVWWTSTRILTCSARGTUW
3670 3650 3710

GGCCAGCAGL: CTCAGTGTCACCACACATAGCAGCTGGGTTCCTGCARRARGCA
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Fig. 10 / continug*~an 3

P AAG S L SV TTHS S WV PAZKS §
3730 3750 3770
GCAAGTCACRAGGCCCACCCAGACAGAACGGETAGAGRATGTGACTCTGCTTCTGGGTGEE
K 8§ O0A HPDRTGREGTGCDT SASG W E
3790 3810 3830
ARGGACAGCCTECCCEETGCRTGGARAGRATCCGTGGCCCTGTTTGGCCATCGTEECCCTG
G Q PARWYVY EZE SV ALTFGHRGE V
3850 3870 3890
TTTGGCCACCTACCACTCTAGGCATCACTGAGCTGAATGCGCCGGTCCTCTGA
WP PTTLOGITETLNATPRUV L *

MVGGCRWTEDVEPREVKEKMS FRAARLSMRNRRNDTLDSTRTLY SSASRSTDLS Y SESASFYAAFRTOTCPIMASWDLVNFIQOANF
KKRECVEFTKDSKATENVCKCGYAQSQHMEGTQINQSEKWNYKKHTKEFPTDAFGDIQFETLEKKGKY IRLSCDTDAETLYELLTQ
HWHLKTPNLVISVIGCAKNFALKPRMRKIFSRLIYIAQSKGAWILTGGTHYGLMKY IGEVVRDNT I SRSSEENTVATGCTARWGHVS
NRDTLIRNCDAEGYFLAQYLMDDFTRDPLYILDONNHTHLLLYDNGCHGHPTVEAKLRNOLEKY ISERTIODSNYGGKIPIVCFAQG
GGRETLKAINTSIKNKIPCVVVEGSGQIADVIASLVEVEDALTSSAVKEKLVRFLERT IKWLKEILECSHLLTV
IKMEERGDELVSNAISYALYKAFSTSEQDKDNWNGOLKLLLEWNQLDLANDE I FTNDRRWEKSKPRLRDTI IQVIWLENGRIKVES
KDVTDGKAS SHMLVVLKSADLOEVMFTALIKDRPKEVRLFLENGLNLRKFLPHDVLTELFSNHFSTLVYRNLOTAKNSYNDALLTF
VRKLVANFRRGFRKEDRNGRDEMDIELHDVS PITRHPLQALFIWAILONKKE LSKVIWEQTRGCT LARLGASKLLKT LAKVRNDIN

ESERL

QHFTAQPGVONFLSKOWYGEISRDTKNWKI ILCLFIIPLVGCGFVS FRKKPVDKHRKLLWYYVAFFTSPFVVFSUNVVEY IAFLLL
FAYVLLMDFHSVPHPPELVLY SLVFVLFCDEVRQGRPAARSAGPAKPTP I FHTSLQ, Q
PREGWTFKNLEMVDISKLIMSLSYPFCTOWYVNGVNY FIDEWNVMDTLGLFY FIAGIVFROGTLRONEQRWRWIFR SVIYERPYLAM
FGQVPSDVDGTTYDFAHCTFTGNESKELCVELDEHNLPRFPEWIT T ELVCIYMLSTNILLVNLLVAMFGYWGTVQENNDQVWKBQ

RYFLVQRYCSRLNIPFPFIVEAYFYMVVKKRCFKCCC CEWFIHVYLGSEAAINFREGCLHPVIGSWT PGWLVWTSTR
ILTCSAGWPAAGSLSVTTHSSWV) DRTGREC EESVALI WPPTTLGLTELNAPVL
B.
o L
2290 2310 2330

TGCTGGTCTATTCCTGTGRAGCT TGGCETECARGCARCTETCTGEAGCTGGCGETGEAGE
LVYSCERAWGS® GSHNGO CTLET LA ATYERA
2350 2370 2390
CCACAGRCCAGCATTTCATCGCCCAGCCT GGGETCCAGAATTTTCTTTCTAAGCAATGGT
T D QHRPFIAOQOEPGYOQNTFTLSEKOQFWY
2410 2430 - 2450
ATGGAGAGATTTCCCGAGACACCAAGAACTGGAAGATTATCCTGTGTCTGTTTATTATAC
G EI SRD®TXNUWEKTITISLOCTLTFTTIHFP
2470 2490 2510
CCTTGRTEGGCTGTGGCT TTGTATCATT TAGGAAGAAACCTGTCGACAAGCACAAGAAGS
L VGCGPFVY S F ¥ RKTZXKTEV DK

Y GESTVHN ADLPCGTDIASGTHRPDGGELFTECYSSDEDLAEQLLVY SCEAWGGSNCLELAVEATD '
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Figure 11:

a.) TrplOb c¢DNA and derived amino acid seguence

10 30 50
ATGARATCCTTCCTTCCTGTCCACACCATCHTGCT TATCAGGGAGAATGTGTGCAAGTGT
M K s F L P VH T I V L I R E N V C K C

70 90 110
GECTATGCCCAGAGCCAGCACATGGARGGCACCCAGATCAACCARAGTGAGARATGGAAC
¢ Y AQ S Q HM EGTOQTIWNG QS EZK W N

130 150 170
TACAAGARACACACCARGGAATTTCCTACCGACGCCTTTGGGGATATTCAGTTTGAGACA
Y K KH T KEF P TDATFGDI QF E T

190 210 230
CTGGGGAAGARAGEGAAGTATATACGTCTGTCCTECCACACGAACGCEGARATCCTTTAC
L ¢ K K 6 K ¥ IRILSCGCDTDATETI L Y

250 270 290
GRGCTGCTGACCCAGCACTGGCACCTGARAACACCCARCCTAGTCATTTCTGTGACCGGE
E L L T Q HW KL KT©PUNILUV I 8V TG

310 330
BGCECCARGAACTTCGCCCTGAAGCCGCGCATGCGCAAGATCTTCAGCCGGCTCATCTAL
G A KNJF AL KPRM®RIEKTITFSRUILTIY

370 390 410 .
ATCGCGCAGTCCARAGGTECTTGGATTCTCACGGGAGGCACCCATTATGGCCTGATGARG
I A QS XK G&AWTILTG GTHHZYGTIL MK

430 450
TACATCGGGGAGGTGGTGAGAGATAACACCATCAGCAGCGAGTTCAGAGGAGAATATTGTG
Yy I 6 E V VRDUNTTI SRS 8 EEN IV

490 510 530
GCCATTGGCATAGCAGCTTGGEGCATGETCTCCARCCGGGACACCCTCATCAGGARTTGE
A I @ I A A WGEGMVYVY SN RDTTLIRUNC

550
GATCCTGAGGECTATTTTTTAGCCCACTACCTTATGCGATGACTTCACARGACGATCCACTG
D AEG Y FLAQY L MDDTF TRD

610 630 650
TATATCCTGGACAACARCCACACACATTTGCTGCTCCTGGACAATCGCTGTCATGGACAT
Yy I LD N NHTHUL L LV DNGUCCH &6 H

670 690 710
CCCACTGTCGARGCAARGCTCCGGAATCAGCTAGAGARGTATATCTCTGAGCGCACTATT
P TV E AR KDL RWN¥¥OQL EIZ XKJYTI S E R T1I

730 750 770
CRAGATTCCAACTATGETGECARGATCCCCATTGTGTETTTTGCCCARGGAGGTGGABAR
QO P S N Y G G XK I P IV CFAIGQGG G K

790 810 830
GAGACTTTGAAAGCCATCRAATACCTCCATCAAARATAARATTCCTTGTGTGGTGGTCGAA
E T L KA INTTS I KU NZEKTI®PCUV

850 870 850
GECTCEECCCAGATCGCTCGATGTGATCECTAGCCTCCTGCAGGTGGAGGATGCCCTGACA
¢ 8 6 Q T ADVIASTILVYEVEHDA ATLT

930 850
TCTTCTGCCGTCARGEAGARGCTAETCCECTTTTTACCCCECACCETGTCCCEECTGCCT
§$ ¢ 2V K E X L VRPFULPRTV S R L P

970 990 1010
GAGGAGGAGACTGAGACTTGGATCAAATGCCTCAARGAARTTCTCCGAATGTTCTCACCTA
E EE T E S W I KWDL KXKETILET GCSHEHTL

1030 1050 1070
TTAACAGTTATTARAATCGGAAGAAGCTGGGCATGARATTGTGAGCAATGCCATCTCCTAC
L TV I KM EEaAGDETIVSESNATISY
iii0 1130
GCPCTATACAAAGCCTTCAGCACCAGTGAGCARGACAAGGATAACTGEAATGGGCAGCTG
A L Y KAPF S TS E QDI KDUENWDNG QL
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Fig. 11 (Continuation)

2410 2430 2450
AGARACTTAGGACCCAAGATTATAATGCTGCAGAGGATGCTCGATCGATGTGTTCTTCTTC
R N L ¢ P K I T ML QRMZDLTIDYVFFF

2470 2490 2510
CTGTTCCTCTTTGCGETETGEATGGTEGCCTTTEGCCTGEGCCACGCARGGGATCCTTAGE
L F L F A V WM VAFSGVYV ARIQGTITILR

2530 2550 2570
CAGAATGAGCAGCGCTGGAGETGEATAT TCCGTTCGGTCATCTACGAGCCCTACCTGECC
Q N E Q R WR W I ¥ RS V I Y EP Y L A

2590 2610 2630
ATGTTCGECCAGETGCCCAGTGACGTCEATGETACCACGTATGACTTTGCCCACTGCACC
M F G Q VP 8DV DGCGTTYTDTF AE

2650 2670 2690
TTCACTGGGAATGAGTCCAAGCCACTGTGTGTGGAGCTGEATCAGCACAACCTGCCCCRE
F TGN E S K P L ¢V ELDEHNTL PR

2710 2730 2750
TTCCCCGAGTGGATCACCATCCCCOTGETGTGCATC TACATGTTATCCACCAACATCCTG
F P E W I T 31 P L V CI Y M L §8 TN TIL

2770 2790 2810
CTGETCAACCTGCTGETCECCATGTTTGGCTACACGETGGECACCGTCCAGGRGARCAAT
L VN L L VAMFGY TV GEGTVQENN

2830 2850 2870
GACCAGGTCTGGAAGTTCCAGAGETACTTCCTGEGTGCAGGAGTACTGCAGCCGCCTCAAT
D QV WZXTFOQRTYFLYVQETYSCSTRTILN

2820 -2910 29230 .
ATCCCCTTCCCCTTCATCGTCTTCGOT TACTTCTACATGGTAGTGAAGRAGTGCTTCRAG
I P F P F I V F A Y ¥ Y M V VvV K K C F K

2970 2990
TGTTGCTGCARGGAGAAAAACATGGAGTCTTCTGTCTGCTGTTTCAAAAATGAAGACAAT
¢ ¢ ¢ K E X NMETSSV CCFKDNZETDN

3010 3030 3050
GAGACTCTGGCAT TGTCATGARGCAAAACTACCTTGTCAAGATCARCACAARA
E T L AWEGV VMEKEDNJYTL V KTINTK

3070 3090 3110

GCCAACGACACCTCAGAGGAAATGAGGCATCGATI‘TAGACAACTGGATACAAAGCTTAAT

A N DTS EEMZERHRTPF®ROQDLDTXLN
3130 3150

GATCTCAAGEGTCTACTGARAGAGATTGCTAATAARATCAAATACG

D L K G L L KE I A2ANZ XTI K *

b.) Trplo protein:

MKSFLPVHTTVLIRENVCKCGYAQSCHMEGTQINQSEKWNYKKHTKEFPTDAFGD IQFETLGKKGKY IRLSCDTDAETILY
ELLTQHWHLKTPNLVISVIGGAKNFALKPRMRKIFSRLIYIAQSKGAWILTGETHYGLMKY IGEVVRDNTISRSSEENTY
AIGIAAWGMVSNRDTLIRNCDAEGYFLAQYLMDDFTRDPLY ILDNNHTHLLLVDN GCHGHPTVEAKLRNQLEKYISERTTI
QDSNYGEKIPIVCFAQGGGKETLKAINTSIKNKIPCVVVEGSGQIADVIASLVEVEDALTS SAVKEKLVRFLPRTVSRLE
EEETESWIKWLKEILECSHLLTVIKMEEAGDEIVSNAISYALYKAFS! TSEQDKDNWNGQLKLLLEWNQLDLANDEIFTND
RRWESADLQEVMFTALIKDRPKFVRLFLENGLNLRKFLTHDVLTELFSNHFS TLVYRNLQIAKNSYNDALLTFVWKLVAN
FRRGFRKEDRNGRDEMDIELHDVSPITRHPLQALFIWATLONKKELSKVINEQTRECTLAALGASKLLKTLAKVEND INA
AGESEELANEYETRAVELFTECYSSDEDLAEQLLVYSCEARGGSNCLELAVEATDOHFIAQPGVONFLSKQWYGELSRDT
KNWKTILCLFIIPLVGCGFVSFRKKPVDKHKKLLWYYVAFFTSPFVVFSWNVVFY IAFLLLFAYVLLMDFESVPHPPELY
LYSLVFVLFCDEVRQWYVNGVNYFTDLWNVMDTLGL! FYFIAGIVFRLHSSNKSSLYSGRVIFCLDYI IFTLRLIHIFTVS
RNLGPKI IMLORMLIDVFFFLFLFAVAMVAFGVARQGILRONEQRWRWIFRSVIYE PYLAMFGQVPSDVDGTTYDFAHCT
FTGNESKPLCVELDEHNLPRFPEWITIPLVCIYMLS' TNILLVNLLVAMFGYTVGTVQENNDQVWKFQRYFLVQEYC‘SRLN
IPFPFIVFAYFYMVVKKCFKCCCKEKNMESSVCCFKNEDNE TLAWEGVMKENYLVKINTKANDTSEEMRHRFRQLDTKLN
DLKGLLKEIANKIK
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1. [x] olaime Nos.:
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of any addltional fee.

3. |:| As only some of the required additional search faes worc timely paid by the applicant, this International Search Report

oovers only those claims for which fees were paid, spscifically claims Nos.:
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restricted to the invention {irst mentioned in the claims; it is covered by claims Nos.:
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International Applioation No. PCT/EP 01 /08309

FURTHER INFORMATION CONTINUED FROM  PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. Claims: 1-12, 29-31 partially, 13-28 completely

Isolated nucleic acid molecules encoding human prostate
carcinom associated proteins as characterized by
SEQIDs5,45,11,3 and SEQIDs 6,46,12,4, respectively; the
recombinant expression of the same in host cells; the
jsolated proteins as characterized by SEQIDs 6,46,12,4;
antisense RNA sequence and ribozyme complementary to said
nucleic acid molecules; inhibitor that can suppress the
activity of said prostate carcinom associated proteins;
method for diagnosing a prostate carcinoma by contacting a
sample with a nucleic acid, an antibody or other reagent
that reacts with the mRNA of SEQIDs5,45,11,3; method for
diagnosing endomertial cancer by contacting a target sample
with a nucleic acid, an antibody or other reagent that
reacts with the mRNA of SEQIDs5,45,11,3; method for

diagnosing a melanoma, chorion carcinoma, cancer of the Tung

and ot the prostate comprising contacting a target sampie
with a reagent which detects antisense RNA of SEQIDs 11 and
3; method for preventing prostate tumour, endometrial
cancer, choroin carcinoma or cancer of the lung comprising
administering an inhibiting reagent of human prostate
carcinom associated proteins; diagnostic kit containing an
antibody; method for identifyng an agonist or an antagonist
of human prostate carcinom associated proteins.

2. Claims: 1-12, 29-31 partially

Isolated nucleic acid molecule encoding human prostate

carcinom associated protein as characterized by SEQIDs 7 and

SEQIDs 8, respectively; the recombinant expression of the

same in host cells; the isolated protein as characterized by

SEQIDs 8; antisense RNA sequence and ribozyme complementary
to said nucleic acid moiecule; inhibitor that can suppress

ihe activity of said prostate carcinom associated protein;

diagnostic kit containing an antibody; methad for identifyng

an agonist or an antagonist of human prostate carcinom
associated proteins.
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Internetional Apptioation No. PGT/EP 01 /08309

FURTHER INFORMATION CONTINUED FROM  PCT/ISA/ 210

Continuation of Box 1.2

Claims Nos.: 12 partially

Present claim 12 relates to an inhibitor wich is defined by reference to
a desirable characteristic or property, namely suppressing the activity
of the protein of claim 6.

The claims cover all inhibitors having this characteristic or property,
whereas the application provides only support within the meaning of
Article 6 PCT and/or disclosure within the meaning of Article 5 PCT for a
Timited number of such inhibitors.

In the present case, the claims so lack support, and the application so
lacks disclosure, that a meaningful search over the whole of the claimed
scope is impossible. Independent of the above reasoning, the claims also
lack clarity (Article 6 PCT). An attempt is made to define the inhibitors
by reference tc a result to be achieved.

Again, this lack of clarity in the present case is such as to render a
meaningful search over the whole of the claimed scope impossible.

Consequently, the search has been carried out for those parts of the
claim 12 which appear to be clear, supported and disclosed, namely those
parts relating to the Trp8/10 corresponding antibody . Trp8/10
corresponding antisense construct, a  Trp8/10 corresponding ribozyme.

The applicant's attention is drawn to the fact that claims, or parts of
claims, relating to inventions in respect of which no international
search report has been established need not be the subject of an
international preliminary examination (Rule 66.1(e) PCT). The applicant
is advised that the EPO policy when acting as an International
Preliminary Examining Authority is normally not to carry out a
preliminary examination on matter which has not been searched. This is
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter Il procedure.
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