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BEORE (%)
KLK1 5Bt KLK1 5 &t P #
(4 0) 12 (60)
(0) 9 (100) 0. 033
8 (34. 8) 15 (65. 2)
0 (0) 6 (100) 0. 15
7 (31. 8) 15 (62. 2)
0 (0) 6 (100) 0. 14
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LITLE: Novel Kallikrein Gene
FIELD OF THE INVENTION

The invention relates to nucleic acid molecules, proteins encoded by such nucleic acid motecules; and
use of the proteins and nucleic acid molecules.
BACKGROUND OF THE INVENTION

Kallikreins are a group of serine proteases that are found in diversetissues and biolegical fluids. The
term “kallikrein” was first introduced by Werle and colleagneswho found high levels of theix otiginal isolates
in the pancreas (in Greek, the “kallikreas™) (1,2). Kallikreins are divided into two main groups; the plasma
kallikrein, which is a single gene (3), and the tissue kallikreins, which are encoded by a large multi-gene
family in rodents (4,5). Until recently, the human kallikrein gene family was thoughtto consist of only three
members (6). However, 11 new members of the kallikrein gene family have been identified (7-18). The
progress in this area of investigation has recently been reviewed (7).

Prostate specific antigen (PSA), currently the most useful tumor marker for prostate cancer diagnosis
and monitoring, is a member of the human kallikrein gene family of serine proteases (19,20). In addition to
PSA, human glandular kallikrein 2 (hK2, encoded by the KLK2 gene) has been proposed as an adjuvant

diagnostic marker for prostate cancer (21,22). M , ing evids indicates that other

of the expanded kallikrein gene family may be assaciated with malignancy (7). The normal epithelial cell-
specific 1 gene (NES1) (KLK10, accarding to the approved human tissue kallikrein gene nomenclature) was
found to be a novel tumor suppressor, which is down-regulated during breast cancer progression (23). Other
gene family members, including zyme (KLK6), neuropsin (KLK®), and human stratum corneum chymotyrptic
enzyme (HSCCE; KLK?7) werealso found to be diﬂ'nzntia]ly expressed in certain types of malignancies (24~

26).
SUMMARY OF THE INVENTION

The presentinventors identified a nucleic acid molecul ding a novel kallikrein. The nueleic acid

molecule maps to chramosome 19913.3-q13.4 and is located between the &kl and &lk3 genes. The novel
nucleic acid molecule designated “%7k75” has three alternatively spliced forms and is primarily expressed in
the thyroid gland, and to a lower extent in the prostate, salivary and adrenal glands, colon, testis, and kidney.
The expression of the nucleic acidis up-regulatedin prostate cancer and it is under steroid hormone regulation
in the LNCaP prostate cancer cell line. Higher expression of klkl5 is associated with more aggressive (higher
stage and higher grade) prostate tumors.

The novel kallikrein protein described herein is referred ta as “Kaltikrein 157, “KLK15”, or “KLK13
Protein”. The gene encoding the protein is referred to as “klk15".

Broadly stated the present invention relates to an isolated nucleic acid molecule of at least 30
nucleotides which hybridizes to one or more of SEQ. ID. NO. 1 through 5, or 10 through 24, or the
complement of one or more of SEQ ID NO. 1 through 5, or 10 through 24 under stringent hybridization
conditions.

The invention alsa 1 nucleic acid molecule comprising a seq ding a truncation

SUBSTITUTE SHEET (RULE 26)

JP 2004-505649 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 |

10

15

20

30

35

(45)

WO 02/14485 PCT/CA01/01141

_2-

of a KLK15 Protein, an analog, or a homolog of a KLK15 Protein or a truncation thereof. (KLK15 Protein
and truncations, analogs and homologs of KILK 15 Protein are alse collectively referred to herein as " KLK15
Related Protejus"). ‘

The nucleic acid molecules of the invention may be inserted into an appropriate expression vector,

iee. a vector that contains the necessary elements for the transcription and translation of the inserted coding

Q] A dingly, bi ion vectors adapted for transformation of a host cell may be
constructed which comprise a nucleic acid molecule of the invention and one or more transcription and
translation elements linked to the nucleic acid molecule.

The recombinant expression vector can be used to prepare transformed bost cells expressing KLK15
Related Proteins. Therefore, the invention further provides host cells containing a recombinant molecule of the

invention. The i jon also transgenic non-h whose germ cells and somatic cells
contain a recombinant molecule comprising a nucleic acid molecule of the invention, in particular one which
encodes an analog of the KLK15 Protein, or a truncation of the KLK15 Protein.

The invention further provides a method for preparing KUK 1S Related Proteins utilizing the purified
and isolated nucleic acid molecules of the invention. In an embodiment a method for preparing a KLK15
Related Protein is provided comprising (a) transferxing a recombinant exptression vector of the invention into
a host cell; (b) selecting transformed host cells from untransformed host cells; (¢) culturing a selected
transformed host cell under conditions which allow expression of the KLK15 Related Protein; and (d) isolating
the K1K15 Related Protein.

The invention further broadly contemplates an isolated KILK15 Protein comprising an amino acid
sequence of SEQ.ID.NO. 6,7, 8, or9.

The KLK15 Related Proteins of the invention may be conjugated with other melecules, such as
proteins, to prepare fusion proteins. This may be accomplished, for example, by the synthesis of N-terminal
or C-terminal fusion proteins.

The invention further contemplates antibodies having specificity against an epitope of a KLK15
Related Protein of the invention. Antibodies may be labeled with a detectable substance and used to detect
proteins of the invention in tissues and cells. Antibodies may have particular use in therapeutic applications,
for example to react with turcor cells, and in conjugates and immunotoxins as target selective carriers of various
agents which have antitumor effects including chemotherapeutic drugs, toxins, immunological response
modifiers, enzymes, and radioisotopes.

The invention also permits the construction of nucleotide probes that are unique to the nucleic acid
molecules of the invention and/or to proteins of the invention. Therefore, the invention also relates to a probe
comprising a mucleic acid sequence of the invention, or a nucleic acid sequence encoding a protein of the
invention, or a part thereof. The probe may be labeled, for example, with a detectable substance and it may be
used to select from a mixture of nucleotide sequences a nucleic acid molecule of the invention including nucleic
acid molecules coding for a protein which displays one or more of the properties of a protein of the invention.

A probe may be nsed to mark tumors.
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The invention also provides antisense nucleic acid molecules e.g. by production of a mRNA or DNA
strand in the reverse orientation to a sense molecule. An antisense nucleic acid molecule may be used to
suppress the growth of a KLK15 expressing (e.g. cancerous) cell.

The invention still further provides a method for identifying a substance that binds to a protein of the
invention comprising reacting the protein with at Jeast one substance which potentially can bind with the
protein, under conditions which permit the formation of complexes between the substance and protein and
detecting binding. Binding may be detected by assaying for complexes, for free substance, or for non-
complexed protein. The invention also contemplates methods for identifying substances that bind to other
intracellular proteins that interact with a KLK15 Related Protein. Methods can also be utilized which identify
compounds which bind to KLK15 gene regulatory sequences (e.g. promoter sequences).

Still further the invention provides a method for evaluating a compound for its ability to modulate the
biological activity of a KLK15 Related Protein of the invention. For example a substance which inbibits or
enhances the interaction of the protein and a substance which binds to the protein may be evaluated. In an

bodt the method ises providing a known ion of a KLK15 Related Protein, with a

substance which binds to the protein and a test compound under conditions which permit the formation of

1 1 1

and protein, and ing and/or ing cc

caomplexes between the

C which the biological activity of a protein of the invention may alse be identified
using the methods of the invention by comparing the pattern and level of expression of the protein of the
invention in tissues and cells, in the presence, and in the absence of the compounds. .

The proteins of the invention, antibodies, antisense mucleic acid molecules, and substances and
compounds identified using the methods of the invention, and peptides of the invention may be used to
modulate the biological activity of a KLK15 Related Protein of the invention, and they may be used in the
treatment of conditions such as cancer (particularly prostate, colon, kidney, and testicular cancer) and thyroid

disorders in a subject. Accordingly, the sub and compounds may be formulated into for

administration to individuals suffering from disorders such as cancer (particularly particularly prostate, colon,
kidney, and testicular cancer) and thyroid disorders in a subject. In particular, the antibodies, antisense nucleic
acid molecules, substances and compounds may be used to treat patients who have a KLK15 Related Protein
in, or on, their cancer cells.

Therefore, the present invention also relates to a composition comprising one or more of a protein of
the invention, or a substance or compound identified using the methods of the invention, aod a
pharmaceutically acceptable carrier, excipient or diluent. A method for treating or preventing a disorder such
as cancer (particularly prostate, thyroid, colon, kidney, and testicular cancer) and thyroid disorders in a subject
is also provided comprising administering to a patient in need thereof, a2 KLK15 Related Protein of the

a or d identified using the methods of the invention, or a composition of the

invention.
Another aspect of the invention is the use of a KLK 15 Related Protein, peptides derived therefrom,

for use in the

or chemically produced (synthetic) peptides, or any combination of these
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of vaccines to prevent cancer and/or to freat cancer, in particular to prevent and/or treat cancer in patients who
have a KLK15 Related Protein detected on their cells. These vaccine preparations may also be used to prevent
patients from having tumors prior to their occurrence.

The invention broadly contemplates vaccines for stimnlating or enhancing in a subject to whom the
vaccine is ini production of antibodies directed against a KLK15 Related Protein.

The invention also provides a method for sti ing or ing in a subject production of

antibodies directed against a KUK15 Related Protein. The method comprises administeting to the subject a
vaccine of the invention in a dose effective for stimulating or enhancing production of the antibodies.

The inventiaon further provides methods for treating, preventing, or delaying recurrence of cancer. The
methods comprise administering to the subject a vaccine of the invention in a dose effective for treating,
preventing, or delaying recurrence of cancer,

In other embodiments, the invention provides a method for identifying inhibitors of a KLK13 Related
Protein interaction, comprising .

(2) providing a reaction mixture including the KLK15 Related Protein and a substance that binds

to the KILK15 Related Protein, or at least a portion of each which interact;

() contacting the reaction mixture with one or more test compounds;
(c) identifying compounds which inhibit the interaction of the KLK15 Related Protein and
substance.

In certain preferred embodiments, the reaction mixture is a whaole cell. In other embodiments, the
reaction mixture is a cell lysate or purified protein composition. The subject method can be carried out using
libraries of test compounds. Such agents can be proteins, peptides, nucleic acids, carbohydrates, small organic
molecules, and natural praduct extract fibraries, such as those isolated from animals, plants, fungus and/or
microbes. Still another aspect of the present invention provides a method of conducting a drug
discovery business comprising:

(a) providing one or wore assay systems for identifying agents by their ability to inhibit or

potentiate the interaction of a KLK15 Related Protein and a substance that binds to the protein;

(b) canducting therapeutic profiling of agents identified in step (a), or further analogs thereof,

for efficacy and toxicity in animals; and

(c) farmulating a pharmacentical preparation including one or more agents identified in step (b)

as having an acceptable therapeutic profile.

In certain embadiments, the subject method can also include a step of establishing a distribution
system for distributing the pharmaceutical preparation for sale, and may optionally include establishing & sales
group for marketing the pharmaceutical preparation,

Other objects, features and advantages of the present invention will become apparent from the
following detailed description. It should be understood, however, that the detailed description and the specific
examples while indicating preferred embodiments of the invention are given by way of illustration only, since
various changes and modifications within the spirit and scope of the invention will become apparent to those
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skilled in the art from this detajled description.
BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described in relation to the drawings in which:

Figure 1 shows the genamic organization and partial genomic sequence of the KLK15 gene. Infronic
sequences are not shown except for the splice junction areas. Introns are shown with lower case letters and
exons with capital letters. The coding nucleotides are shown in bold and the 3’ untranslated region follows the
TGA stop codon (encircled). The translated argino acids of the coding region are shown underneath by a single
letter abbreviation. The start and stop codons are encircled and the exon ~intran junctions are underlined. The
catalytic residues are boxed. The putative polyadenylation signal is underlined. The exact start of the first
coding exon was not determined.

Figure 2 shows an alignment of the deduced amino acid sequence of KLK15 with members of the
kallikrein multi-gene family (SEQ ID NOs. 25-38). Dashes represent gaps to bring the sequences to better
alignment. The residues of the catalytic triad (H, D, S) are shown in italics. Identical amino acids are
highlighted in black and similar residues in grey. The 29 invariant setine protease residues are marked by (*)
on the bottom, and the cysteine residues by (+) on top of each block. The predicted cleavage sites of the signal
and activation peptides are indicated by arrows. The dotted area reptesents the kallikrein loop sequence. The
trypsin-like cleavage pattern predicted by the presence of the “D” residue is indicated by (*). KLK15 has an
“E” in this position. A unique 8 amino acid sequence, HNEPGTAG (SEQ ID NO. 10), is present at positions
148-155 of the KLK15 gene.

Figure 3 is a plot of hydrophobicity and hydrophilicity of the KILK15 protein, as compared with the
prostate specific antigen (PSA). Note the hydrophobic region at the amino terminus, suggesting presence of
a signal peptide.

Figure 4 is a dend: of the predicted phyl ic tree for 15 kallikreins and a few other serine

proteases. The neighbor-joining method was used to align KLK15 with other serine proteases and members
of the kallikrein gene family. The tree grouped the classical kallikreins (hK1, hK2, and PSA) together and
aligned KLX15 in one group with TLSP and KLK-L3 genes. Other serine proteases were aligned in different
groups, as shown. KLK represents kallikrein; KLK-L represents kallikcein-like; TLSP represents trypsin-like
serine protease; NES1 represents normal epithelial cell-specific gene; PSA represents prostate specific antigen;
bK1 and hK2 human glandular kallikrein 1 and 2, respectively; and HSCCE represents human

stratum corneum chymotryptic enzyme.

Figure 5 is a schematic presentation of the different splice variants of the KLK15 gene. Exons are
shown by boxes and introns by the connecting lines. Numbers inside boxes represent the exon lengths in base
pairs. The arrowhead points to the common start codon and stars to the stop codon positions. The length of the
predicted polypeptide product is indicated beside each variant in amino acids (AA). The alternative splicing
and/or exon skips create a frame shift, which leads to a premature termination.

Figure 6 shows the relative locations of KLK1, KLK15, and KLK3 genes on chromosome 19q13.3-
ql13.4. The two overlapping BAC clones ate identified, and the overlap region is hatched. Genes are
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represented by horizontal arrows denoting the direction of the coding sequence. Distances between genes are
mentioned in base pairs. Figure is not drawn to scale.

Figure 7 shows tissue expression of the KLK15 gene, as determined by RT-PCR. KLK15 is primarily
expressed in the thyroid gland, and to a lower extent in the prostate, salivary and adrenal glands, colon, testis
and kidney. M= Molecular weight marker, For explanation of the multiple PCR bands (alternatively spliced
forms) see the Example. PCR was performed with primers KLK15-F2 and KLK15-R1.

Figure 8 shows hormonal regulation of the KLK15 gene in the LNCaP prostate cancer cell line. DHT
= dihydrotestosterone. Steroids were added at 10°*M final concentrations. (-ve) = negative control. Actin was
used as a control gene.

Figure 9is a schematic diagram showing the comparison of the coding regions of the 15 kallikrein
genes. Exons are shown by solid bars and introns by the connecting lines. Letters above boxes indicate relative
positions of the catalytic triad that was found to be conserved in all genes; H denotes histidine, D aspartic acid
and § serine. Roman numbers indicate intron phases. The intron phase refers to the location of the intron
within the codon; I denotes that the intron occurs after the first nucleotide of the codon, II the intron accurs
after the second nucleotide, 0 the intron occurs between codons. The intron phases are conserved in all genes.
Numbers inside boxes indicate exon lengths in base pairs. Names inside brackets represent the official
nomenclature approved by the human gene nomenclature coramittee. Untranslated 3’ and 5’ regions and 5°
untranslated exons are not shown.

DETAILED DESCRIPTION OF THE INVENTION

In accordance with the present invention there may be employed conventional molecular biology,
micrabiol and binant DNA techniques within the skill of the art. Such techniques are explained fully
in the literature. See for example, Sambrook, Fritsch, & Maniatis, Molecular Cloning: A Laboratory Manual,
Second Edition (1989) Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y); DNA Cloning: A
Practical Approach, Volumes I and JT (D.N. Glover ed. 1985); Oligonucleotide Synthesis (M..J. Gait ed. 1984);
Nucleic Acid Bybridization B.D. Hames & S.J. Higgins eds. (1985); Transcription and Trauslation B.D. Hames
& 8.J. Higgins eds (1984); Animal Cell Culture R.I. Freshney, ed. (1986); Immobilized Cells and enzymes IRL
Press, (1986); and B. Perbal, A Practical Guide to Molecular Cloning (1984).

1. Nucleic Acid Molecules of the Invention

As hereinbefore mentioned, the invention provides an isolated nucleic acid molecule having a

sequence encoding a KLK13 Protein. The term “isolated" refers to a nucleic acid substantially free of cellular

material or culture medium when

d by r bi DNA techniques, or chemical reactants, or other

when ly synthesized. An “isolated" nucleic acid may also be free of sequences which
naturally flank the nucleic acid (i.¢., sequences located at the 5' and 3' ends of the nucleic acid molecule) from
which the nucleic acid is derived. The term “nucleic acid” is intended to include DNA and RNA and can be

either double stranded or single stranded. In an i , a nucleic acid molecule of the invention encodes
a protein comprising an amine acid sequence of SEQID.NO. 6,7, 8, or 9 preferably a nucleic acid molecule
of the invention comprises a nucleic acid sequence of one or more of SEQID.NO. 1 through 5, or 10 through
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In an embodiment, the invention provides an isofated nucleic acid molecule which comprises:

@] a nucleic acid sequence encoding a protein having substantial sequence identity with an
amino acid sequence of SEQ. ID. NQ. 6,7, 8, or 9;

(i) anucleic acid sequence encoding & protein comprising an amino acid sequence of SEQ. ID.
NO.6,7,8,0r9;

(itt) nucleic acid sequences complementary to (i) or (ii);

@iv) a degenerate form of a nucleic acid sequence of (i) or (ii);

) a nucleic acid sequence capable of hybridizing under stringent conditions to a nucleic acid
sequence in (i), (ii) or (iii);

(vi) amucleic acid sequence encoding a truncation, an analog, an allelic or species variation of
aprotein comprising an amino acid sequence of SEQ. ID. NO. 6, 7, 8, or ; or

{vii) a fragment, or allelic or species variation of (1), (ii) or (jii).

Preferably, a purified and isolated nucleic acid molecule of the invention comprises:

(@] a nucleic acid sequence comprising the sequence of one or more of SEQ.ID.NOQ. 1 through
5 or 10 through 24,wherein T can also be U;

(i) nucleic acid seqr yto (i), p € 'y to the full nucleic
acid sequence of one or more of SEQ.JD.NO. 1 through 5 or 10 through 24;

(iif) a nucleic acid capable of hybridizing under stringent conditions to a nucleic acid of (i) or (ii)

and preferably having at least 18 nucleotides; or

(iv) a nucleic acid molecule differing from any of the nucleic acids of (i) to (iii) in codon

sequences due to the degeveracy of the genetic code.

The invention includes nucleic acid sequences complementary to a nucleic acid encoding a protein
comprising an amino acid sequence of SEQ.ID.NO. 6, 7, 8, ar 9 preferably the nucleic acid sequences
complementary to & full nucleic acid sequence of ane ar more of SEQ.ID.NO. 1 through 5 ar 10 through 24.

The invention includes nucleic acid molecules having substantial sequence identity or homology to
nucleic acid sequences of the invention or encoding proteins having substantial identity or similarity to the
amiuo acid sequence of SEQID.NO. 6, 7, 8, or 9. Preferably, the nucleic acids have substantial sequence
identity for example at least 50%, 55%, 60%, 65%, 70%, 75%, 80%, or 85% nucleic acid identity; more
preferably 90% nucleic acid identity; and most preferably at least 95%, 96%, 97%, 98%, or 99% sequence
identity. “Identity” as known in the art and used herein, is a relationship between two or more amino acid
sequences or two or more nucleic acid sequences, as determined by comparing the sequences. Tt also refers to
the degree of sequence relatedness between amino acid or nucleic acid sequences, as the case may be, as
determined by the match between strings of such sequences. Identity and similarity are well known terms to
skilled artisans and they can be calculated by conventional methods (for example see Computational Molecular
Biology, Lesk, AM. ed., Oxford University Press, New Yark, 1988; Biocomputing: Informatics and Genore
Projects, Smith, D.W. ed., Academic Press, New York, 1993; Computer Analysis of Sequence Data, Part I,
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Griffin, AM. and Griffin, H.G. eds., Humana Press, New Jersey, 1994; Sequence Analysis in Molecular
Biology, von Heinje, G. Acadmeic Press, 1987; and Sequence Analysis Primer, Gribskov, M. and Devereux,
J. eds. M. Stockton Press, New York, 1991, Carillo, H. and Lipmau, D., STAM J. Applied Math. 48:1073,
1988). Methods which are designed to give the largest match between the sequences are generally preferred.
Methods to determine identity and similarity are codified in publicly available computer programs including
the GCG program package (Devereux J. et al., Nucleic Acids Research 12(1): 387, 1984); BLASTP, BLASTN,
and FASTA (Atschul, S.F. et al. J. Molec. Biol. 215: 403-410, 1990). The BLAST X program is publicly
available from NCBI and other sources (BLAST Manual, Altschul, §. et al. NCBI NLM NIH Bethesda, Md.
20894; Altschul, S. et al. J. Mol. Biol. 215: 403-410, 1990).

Isolated nucleic acid molecules encoding a KK 15 Protein, and having a sequence which differs from.
a nucleic acid sequence of the invention due to degeneracy in the genetic code are also within the scope of the
invention. Such nucleic acids encode functionally equivalent proteins (e.g. a KLK1S5 Protein) but differ in
sequence from the sequence of a KLK15 Protein due to degeneracy in the genetic code. As one example, DNA.
sequence polymorphisms within the nucleotide sequence of a KILK15 Protein may resuit in silent mutations
which do not affect the amino acid sequence. Variations in one or more nuclectides may exist among
individuals within a population due to natural allelic vatiation. Any and all such nucleic acid variations are
within the scope of the invention. DNA sequence polymorphisms may also occur which lead to changes in the
amino acid sequence of a KLK15 Protein. These amino acid polymorphisms are also within the scope of the
present invention.

Another aspect of the invention provides a nucleic acid molecule which hybridizes under stringent

\bly high stri itions to & nucleic acid molecule which comprises a sequence which

encodes a KLK15 Protein having an amino acid sequence shown in SEQ.ID.NO. 6, 7, 8,0r 9. Appropriate
stringency conditions which promote DNA hybridization are known to those skilled in the art, or can be found
in Current Protocols in Molecular Biology, John Wiley & Sons, NUY. (1989), 6.3.1-6.3.6. For example, 6.0 x
sodium chloride/sodium citrate (SSC) at about 45°C, followed by a wash of 2.0 x $SC at 50°C may be
employed. The stringency may be selected based on the conditions used in the wash step. By way of example,
the salt concentration in the wash step can be selected from a high stringency of about 0.2 x SSC at 50°C. In
addition, the temperature in the wash step can be at high stringency conditions, at about 65°C.

It will be appreciated that the invention includes nucleic acid molecules encoding a KLK15 Related
Protein including truncations of a KLK15 Protein, and analogs of a KUK15 Protein as described herein. The
trancated nucleic acids or nucleic acid fragments may correspond to & sequence comprising or consisting of
nucleotides 1581-1623, 1524-5258, 5259-5412, 5413-5912, 5913-6078, 6197-6316, 6079-6316, 6317-6453,
6454-7126, 6079-7126, 7127-7786, 5913-6196, 7127-7131, or 7127-7279 of SEQ ID NO. 1, or SEQ ID NO.
39, 47, 48, 49, or 50. It will further be appreciated that variant forms of the mucleic acid molecules of the
invention which arise by alternative splicing of an mRINA corresponding to a ¢DNA of the invention are
encompassed by the invention (See SEQ ID NO. 3, 4, and 5).

An isolated nucleic acid molecule of the invention which comprises DNA can be isolated by preparing
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a labelled nucleic acid probe based on all or part of a nucleic acid sequence of the invention. The labeled
nucleic acid probe is used to screen an appropriate DNA library (e.g. a cDNA or genomic DNA library). For
example, a cDNA library can be used to isolate a cDNA encoding a KLK 15 Related Protein by screening the
library with the labeled probe using standard techniques. Alternatively, a genomic DNA library can be sitilarly
screened to isolate a genomic clone encompassing a gene encoding a KLK 15 Related Protetn. Nucleic acids

isolated by screening of a ¢cDNA or genomic DNA library can be seq d by standard

An isolated nucleic acid molecule of the invention which is DNA can also be isolated by selectively
amplifying a nucleic acid encoding a KLK15 Related Protein using the polymerase chain reaction (PCR)
methods and cDNA or genomic DNA. It is possible to design synthetic oligonucleotide primers from the
nucleotide sequence of the invention for use in PCR. A mucleic acid can be amplified from cDNA or genomic
DNA. using these oligonucleotide primers and standard PCR amplification technigues. The nucleic acid so
aruplified can be cloned into an appropriate vector and characterized by DNA sequence analysis. cDNA may
be prepared from mRNA, by isolating total cellular mRNA. by a variety of techniques, for example, by using
the idini thi extraction dure of Chirgwin et al., Biochemistry, 18, 5294-5299 (1979).
cDNA is then synthesized from the mRNA using reverse transcriptase (for example, Moloney MLV reverse
transcriptase available from Gibco/BRL, Bethesda, MD, or AMV reverse transcriptase available from
Seikagaku America, Inc., St. Petersburg, FL).

An isolated nucleic acid molecule of the invention which is RNA can be isclated by cloning a cDNA.

encoding a KLK1S Related Protein into an appropriate vector which allows for transcription of the cDNA to
produce an RNA molecule which encodes 2 KLK15 Related Protein. For example, a cDNA can be cloned
downstream of a bacteriophage promoter, (e.g. a T7 promoter) in a vector, cDNA can be franscribed in vitro
with T7 polymerase, and the resultant RNA can be isolated by conventional techniques.

Nucleic acid molecules of the i ion may be chemically synit d using standard
Methods of chemicall hesizing polyd leotides are known, including but not limited to solid-phase
synthesis which, like peptide synthesis, has been fully automated in commercially available DNA synthesizers
(See e.g., Itakura et al. U.S. Patent No. 4,598,049; Caruthers et al. U.S. Patent No. 4,458,066; and Itakura U.S.
Patent Nos. 4,401,796 and 4,373,071).

Determination of whether a particular nucleic acid molecule encodes a KLK 15 Related Protein can

be accomplished by expressing the cDNA in an appropriate host cell by standard techniques, and testing the
expressed protein in the methods described herein. A cDNA encoding 2 KLK15 Related Protein can be
d by standard iques, such as di leotide chain termination or Maxam-Gilbert chemical

sequencing, to determine the nucleic acid sequence and the predicted amino acid sequence of the encoded
protein.

The initiation codon and untranslated sequences of a KLK15 Related Protein may be determined using
computer software designed for the purpose, such as PC/Gene (IntelliGenetics Inc., Calif.). The intron-exon
structure and the transeription regulatory sequences of a gene encoding a KK 15 Related Protein may be
confirmed by using a nucleic acid molecule of the invention encoding a KLK15 Related Protein to probe a
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genomic DNA clone library. Regulatory elements can be identified using standard techniques. The function
of the elements can be canfirmed by using these elements to express a reporter gene such as the lacZ gene that
is operatively linked to the elements. These constructs may be introduced into cultured cells using conventional
procedures or into non-human transgenic animal models. Tn addition to identifying regulatory elements in DNA,
such constructs may also be used to identify nuclear proteins interacting with the elements, nsing techniques
known in the art. In an embodiment, regulatory sequences of a nucleic acid molecule of the invention comprise
the sequence of SEQ ID NO.11.

In a particular embodiment of the invention, the nucleic acid molecules isolated using the methods
described berein are mutant KLK15 gene alleles. The mutant alleles may be isolated from individuals either
known or proposed to have a genotype which contributes to the symptorns of a disorder involving a KLK15
Related Protein. Mutant alleles and mutant allele products may be used in therapeutic and diagnostic methods
described herein. For example, a ¢cDNA of a mutant KLK.1LS gene may be isolated using PCR as described
herein, and the DNA. sequence of the mutant allele may be compared to the normal allele o ascertain the
mutation(s) respousible for the loss or alteration of function of the mutant gene product. A genomic library can

also be constructed using DNA from an individual suspected of or known to carry a mutant allele, or a cDNA
library can be coostructed using RNA from tissue known, or suspected to express the mutant allele. A nucleic
acid encoding a normal KLK15 gene or any suitable fragment thereof, may then be labeled and used as a probe
to identify the corresponding mutant allele in such libraries. Clones containing mutant sequences can be
purified and subjected to sequence analysis. In addition, an expression library can be constructed using <DNA.
from RNA isolated from a tissue of an individual known or suspected to express a mutant KLK15 allele. Gene
products made by the putatively mutant tissue may be expressed and screened, for example using antibodies
specific for a KLK15 Related Protein as described herein. Library clones identified using the antibodies can
‘be purified and subjected to sequence analysis.

The sequence of a nucleic acid molecule of the invention, or a fragment of the molecule, may be
inverted relative to its normal presentation for transcription to produce an antisense nucleic acid molecule. An
antisense nucleic acid molecule may be constructed using chemical synthesis and enzymatic ligation reactions
using procedures known in the art.

2. Proteins of the Invention

An amino acid sequence of a KLK15 Protein comprises a sequence as shown in SEQ.ID.NO. 6, 7,
8, or 9. The protein is primarily expressed in the thyroid gland, and fo a lower extent in the prostate, salivary
and adrenal glands, colon, testis, and kidney.

In addition to proteins comprising an amino acid sequence as shawn in SEQ.ID.NO. 6, 7, 8, or 9 the
proteins of the present invention include truncations of a KLK 15 Protein, analogs of a KLK15 Protein, and
proteins having sequence identity or similarity to a KLK15 Protein, and truncations thereof as described
herein (i.e. KLK15 Related Proteins).

Truncated proteins may comprise peptides of between 3 and 70 amino acid residues, ranging in size
from a tripeptide to a 70 mer polypeptide. In a preferred embodiment the peptide is BNEPGTAG (SEQ ID NO

JP 2004-505649 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 |

10

15

20

25

30

35

(54)

WO 02/14485 PCT/CA01/01141

-11-

10). The truncated proteins may have an amino group (-NE2), a hydrophobic group (for example,
carbobenzoxyl, dansyl, or T-butyloxycarbonyl), an acetyl group, a 9-flucrenylmethoxy-casbonyl (PMQC)
group, ar a macromolecule including but not limited to lipid-fatty acid conjugates, polyethylene glycol, ot
carbohydrates at the amino terminal end. The truncated proteins may have a carboxyl group, an amido group,
a T-bntyloxycarbonyl group, or a macromolecule including but not limited to lipid-fatty acid conjugates,
palyethylene glycol, or carbobydrates at the carboxy terminal end.

The proteins of the invention may also include analogs of a KLK15 Protein, and/or truncations thereof
as described herein, which may fnclude, but are not limited to a KLK15 protein, containing one or more amino
acid substitutions, insertions, and/or deletions. Amino acid substitutions may be of a conserved or non-
conserved nature. Conserved amino acid substitutions involve replacing ane or more amina acids of a KLK15
Protein amino acid sequence with amino acids of similar charge, size, and/or hydrophobicity characteristics.
When only conserved substitutions are made the resulting analog is preferably functionally equivalent to a
KILK15 Protein. Non-conserved substitutions involve replacing one or more amino acids of the KLK1S Protein
amino acid sequence with one or more amino acids that possess dissimilar charge, size, and/or hydrophobicity
characteristics.

Oue or more amino acid insertions may be tntroduced into a KLK13 Protein. Amino acid insertions
may consist of single amino acid residues or sequential amino acids ranging from 2 to 15 amino acids in length.

Deletions may consist of the remaval of one or more amina acids, or discrete portions from a KLK15
Protein sequence. The deleted amino acids may or may not be contiguous. The lower limit length of the
resulting analog with a deletion mutation is about 10 amino acids, preferably 20 to 40 amino acids.

The proteins of the inyention include proteins with sequence identity or similarity to a KLK 15 Protein
andfor truncations thereof as described herein. Such KLK15 Proteins include proteins whose amino acid
sequences are comprised of the amino acid sequences of KLKI5 Protein regions from other species that
hybridize under selected hybridization conditions (see discussian of stringent hybridization conditions herein)
with a probe used to obtain a KLK15 Protein. These proteins will generally have the same regions which are
characteristic of a KILK 15 Protein. Preferably a protein will have i identity for exampl
about 55%, 60%, 65%, 70%, 75%, 80%., or 85% identity, preferably 90% identity, more preferably at least
95%, 96%, 97%, 98%, or 99% identity, and most preferably 98% identity with an amino acid sequence of
SEQID.NO. 6,7, 8, or 9. A percent amino acid homology, similarity or identity is calculated as the

percentage of aligned amino acids that match the reference sequence using known methods as described herein.
The invention also contemplates isoforms of the proteins of the invention. An isoform contains the

same number and kinds of amine acids as a protein of the jnvention, but the isoform has a different molecular

structure. Isoforms i by the present preferably have the same properties as a protein of
the invention as described herein.

The present invention also includes KLK15 Related Proteins conjugated with a selected protein, or
a marker protein (see below) to produce fusion proteins. Additionally, immunogenic portions of a KLKI5

Protein and a KLK15 Protein Related Protein are within the scope of the invention.
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A KLK15 Related Protein of the invention may be prepared using recombinant DNA methods.
Accordingly, the nucleic acid molecules of the present invention having & sequence whick encodes a KLK15
Related Protein of the invention may be incarporated in a known manner into an appropriate expression vector
which ensures good expression of the protein. Possible expression vectors include but are not limited to
cosmids, plasmids, or modified viruses (e.g. replication defective refroviruses, adenoviruses and adeno-

associated viruses), so fong as the vector is compatible with the host cell used.

The invention therefore cc a i ion vector of the invention containing a
nucleic acid molecule of the invention, and the necessaty regulatory sequences for the franscription and
translation of the inserted protein-sequence. Suitable regulatory sequences may be derived from a variety of
sources, including bacterial, fungal, viral, marmmalian, or insect genes [For example, see the regulatory
sequences described in Goeddel, Gene Expression Technology: Methods in Enzymology 185, Academic Press,
San Diego, CA (1990)]. Selection of appropriate regulatory sequences is dependent on the host cell chosen as
discussed below, and may be readily accomplished by ove of ordinary skill in the art. The necessary regulatory
sequences may be supplied by the native KLK15 Protein and/or its flanking regions.

The invention further provides a recombinant expression vector comprising a DNA nucleic acid
molecule of the invention cloned into the expression vector in an antisense orientation. That is, the DNA
molecule is linked to a regulatory sequence in a manner which allows for expression, by transcription of the
DNA molecule, of an RNA molecule which is antisense to the nucleic acid sequence of & protein of the
invention or a fragment thercof. Regulatory sequences linked to the antisense nucleic acid can be chosen which
direct the continuous expression of the antisense RNA molecule in a variety of cell types, for instance a viral
promoter and/or enhancer, or regulatory sequences can be chosen which direct tissue or cell type specific
expression of antisense RNA.

The recorobinant expression vectors of the invention may also contain a marker gene which facilitates
the selection of host cells transformed or transfected with a recombinant molecule of the invention. Examples
of marker genes are genes encoding a protein such as G418 and hygromycin which confer resistance to certain

drugs, B-galactosidase, chlc icol acetyl e firefly luci oran i ulin or portion

thereof such as the Fc portion of an immunoglobulin, preferably IgG. The markers can be introduced on a
separate vector from the nucleic acid of interest.

The recombinant expression vectors may also contain genes that encode a fusion moiety which
provides increased expression of the recombinant protejn; increased solubility of the recombinant protein; and
aid in the purification of the target recombinant protein by acting as a ligand in affinity purification. For
example, & proteolytic cleavage site may be added to the target recombinant protein to allow separation of the
recombinant protein from the fusion moiety subsequent to purification of the fusion protein. Typical fusion
expression vectors include pGEX (Amrad Corp., Melboutne, Australia), pMAL (New England Biolabs,
Beverly, MA) and pRITS (Pharmacia, Piscataway, NT) which fuse glutathione S-transferase (GST), maltose
B binding protein, or pratein A, respectively, to the recombinant protein.

The recombinant expression vectors may be introduced into host cells to produce a transforpant host
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cell. "Transformant host cells" include host cefls which have been transformed or tramsfected with a
recombinant expression vector of the invention. The terms “transformed with", “transfected with",
"transformation" and "transfection” encompass the introduction of a nucleic acid (e.g. a vector) into a cell by
one of many standard techniques. Prokaryotic cells can be transformed with a nucleic acid by, for example,
electroporation or calcium-chloride mediated trapsformation, A nucleic acid can be introduced into mamualian
cells via conventional techniques such as calcium phosphate or calcinm chloride co-precipitation, DEAE-
dexiran-mediated transfection, lipofectin, electroporation or microinjection. Suitable methods for transforming
and transfecting host cells can be found in Sambrook et al. (Molecular Cloning: A Laboratory Manual, Znd
Edition, Cold Spring Harbor Laboratory press (1989)), and other laboratory texibooks.

Suitable host cells include a wide variety of prokaryotic and eukaryotic host cells. For example, the
proteins of the invention may be expressed in bacterial cells such as E. coli, insect cells {using baculavirus),
yeast cells, or mammalian cells. Other suitable host cells can be found in Goeddel, Gene Expression
Technology: Methods in lagy 185, Academic Press, San Diego, CA (1991).

A host cell may also be chosen which modulates the expression of an inserted nucleic acid sequence,

ar modifies (e.g. glycosylation or phosphorylation) and processes (e.g. cleaves) the protein in a desited fashion.
Host systems or cell lines may be selected which have specific and characteristic mechanisms for post-
translational processing and modification of proteins. For example, eukaryctic host cells including CHO,
VERQ, BHK, HeLA, COS, MDCK, 293, 3T3, and WI38 may be used. For long-term. high-yield stable
expression of the protein, cell lines and host systems which stably express the gene product may be engineered.
Host cells and in particular cell lines produced nsing the methods described herein may be particularly
useful in screening and evaluating compounds that modulate the activity of a KLK15 Related Protein.

The proteins of the invention may also be expressed in non-hn ic animals ing but
ot limited to mice, rats, rabbits, guinea pigs, micro-pigs, goats, sheep, pigs, nop-human primates (e.g. baboons,
monkeys, and chimpanzees) [sce Flammer et al. (Nature 315:680-683, 1985}, Palmiter et al. (Science 222:809-
814, 1983), Brinster et al. (Proc Natl. Acad. Sci USA 82:44384442, 1985), Palmiter and Brinster (Cell. 41:343-
345, 1985) and U.S. Patent No. 4,736,866)]. Procedures known in the art may be used to introduce a nucleic
acid molecule of the invention encoding a KILK15 Related Protein into animals to produce the founder lines

of transgenic animals, Such p dures include icroinjection, retrovirus iated gene transfer
into germ lines, gene targeting in embryonic stem cells, electroporation of embryos, and sperm-mediated gene
transfer,

The present invention contemplates a transgenic animal that carries the KLK15 gene in all their cells,
and animals which carry the transgene in some but not all their cells. The transgene may be integrated as a

single orin The transgene may be selectively introduced into and activated in specific
cell types (See for example, Lasko et al, 1992 Proc. Natl. Acad. Sci. USA 89: 6236). The transgene may be
integrated into the chromosomal site of the endogenous gene by gene targeting. The transgene may be
selectively introduced into & particular cell type inactivating the endogenous gene in that cell type (See Gu et
al Science 265: 103-106).
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The expression of a recombinant KK 15 Related Protein in a transgonic animal may be assayed using
standard techniques. Initial screening may be conducted by Southern Blot analysis, or PCR methods to analyze
whether the transgene has been integrated. The level of mRNA expression in the tissues of transgenic animals
may also be assessed using techniques including Nortbern blot analysis of tissue samples, i situ hybridization,
and RT-PCR. Tissue may also be evaluated immunocytochemically using antibodies against KLK15 Protein.

Proteins of the invention may also be prepared by chemical synthesis using techniques well known
in the chemistry of proteins such as solid phase synthesis (Merrifield, 1964, J. Am. Chem. Assoc. 85:2149-
2154) or synthesis in h solution (Houb 1, 1987, Methods of Organic Chemistry, ed. E.
‘Wansch, Vol. 15 1 and 11, Thieme, Stuttgart).

N-terminal or C-terminal fusion proteins comprising a KLK15 Related Protein of the invention

conjugated with other molecules, such as proteins, may be prepated by fusing, through recombinant techniques,
the N-terminal or C-terminal of a KIK15 Related Protein, and the sequence of a selected protein or marker
protein with a desired biological function. The resultant fusion proteins contain a KLK15 Protein fused to the
selected protein or marker protein as described herein. Examples of proteins which may be used to prepare

fusion proteins include i ulin ione-S- (GST), inin (HA), and
myc.
3. Antibodies

KILK15 Related Proteins of the invention can be used to prepare antibodies specific for the proteins.
Antibodies can be prepared which bind a distinct epitope in an unconserved region of the protein. An
unconserved region of the protein is one that does not have substantial sequence homology to ather proteins.
A region from a conserved region such as & well-characterized domain can also be used to prepare an antibody
to a conserved region of a KLK15 Related Protein. Antibodies having specificity for a KLK15 Related
Protein may also be taised from fusion proteins created by expressing fusion proteins in bacteria as described
herein.

The invention can employ intact monaclonal or polyclonal antibodies, and immunologically active
fragments (e.g. a Fab, (Fab), fragment, or Fab expression library fragments and epitope-binding fragments
thereof), an antibody heavy chain, and antibody light chain, a genetically engineered single chain Fv molecule
(Ladner et al, U.S. Pat. No. 4,246,778), humanized antibody, or a chineric antibady, for example, an antibody
which contains the binding specificity of a murine antibody, but in which the remaining portions are of human
origin. Antibodies including monoclonal and polyclonal antibodies, fragments and chimeras, may be prepared
using methods known to those skilled in the art.

4. Applications of the Nucleic Acid Molecules, KLK15 Related Proteins, and Antibodies of the
Invention
The nucleic acid molecules, KLK15 Related Proteins, and antibodies of the invention may be used

!

in the ic and di of disorders involving a KLK 15 Related Protein (e.g. cancer or
thyroid disorders), and the identification of subjects with a predisposition to such disarders (Section 4.1.1 and

4.1.2).
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In an embodiment of the invention, a method is provided for detecting the expression of the cancer
marker KLK15 in a patient comprising:

(a) taking a sample derived from a patient; and

(b) detecting in the sample a nucleic acid sequence encoding KLK135 or a protein product encoded

by a KLK15 nucleic acid sequence.

In a particular embodiment of the invention, the nucleic acid molecules, KIK 15 Related Proteins, and
antibodies of the invention may be used in the diagnosis and staging of cancer, in particular prostate cancer.
Increased levels of KLK15 Related Proteins are associated with more aggressive forms of prostate cancer and
may be an indicator of poor prognosis.

Methods for detecting nucleic acid molecules and KLK 15 Related Proteins of the invention, can be
used to monitor disorders involving a KLK15 Related Pratein by detecting KILK15 Related Proteins and
nucleic acid molecules encoding KLK15 Related Proteins. The applications of the present invention also
include methods for the identification of compounds that modulate the biological activity of KLK15 Related
Proteins (Section 4.2). The compounds, antibodies etc. may be used for the treatment of disorders involving
a KLK15 Related Protein (Section 4.3). It would also be apparent to one skilled in the art that the methads
described herein may be used to study the’ developmental expression of KLK15 Related Proteins and,
accordingly, will provide further insight into the rofe of KLK15 Related Proteins.

4.1 Diagnostic Methods

A variety of methods can be employed for the diagnostic and pragnostic evaluation of disorders
involving a KLK15 Related Protein, and the identification of subjects with a predisposition to such disorders.
Such methods may, for example, utilize nucleic acid molecules of the invention, and fragments thereof, and
antibodies directed against KLK15 Related Proteins, including peptide fragments. In particular, the nucleic
acids and antibodies may be used, for example, for: (1) the detection of the presence of KLLK 15 mutations, or
the detection of either over- or under-expression of KLK15 mRNA relative to a non-disorder state or the
qualitative or quantitative detection of alternatively spliced forms of KLK1S transcripts which may correlate
with certain conditions or susceptibility toward such conditions; and (2) the detection of either an over- or an
under-abundance of KLK15 Related Proteins relative to a non- disorder state or the presence of a modified
(e.g., less than full length) KLK15 Protein which correlates with a disorder state, or a progression toward a
disorder state.

The nethods described herein may be used to evaluate the probability of the presence of malignant
or pre-malignant cells, for example, in a group of cells freshly removed from a host. Such methods can be used
ta detect tumors, quantitate their growth, and belp in the diagnosis and prognosis of disease. The methods can
be used to detect the presence of cancer metastasis, as well as confirm the absence or removal of all tumor
tissue following surgery, cancer chemotherapy, and/or radiation therapy. They can further be used to monitor
cancer chemotherapy and tumor reappearance.

The methods described herein may be performed by utilizing pre-packaged diagnostic kits comprising

at feast one specific KLK15 nucleic acid or antibody described herein, which may be conveniently used, e.g.,
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in clinical settings, to screen and diagnose patients and to screen and identify those individuals exhibiting a
predisposition to developing a disorder.

Nucleic acid-based detection techniques are described, below, in Section 4.1.1. Peptide detection
techniques are described, below, in Section 4.1.2. The samples that may be analyzed using the methods of the
invention include those which are known or suspected to express KUK1S or contain KLK15 Related Proteins.
The samples may be derived from a patient or a cell culture, and include but are not limited to biolagical fluids,
tissue extracts, freshly harvested cells, and lysates of cells which have been incubated in cell cultures.

Oligonucleotides or longer fragments derived from any of the nucleic acid molecules of the invention
may be used as targets in a microarray. The microarray can be used to simultanecusly manitor the expression
levels of large numbers of genes and to identify genetic variants, mutations, and polymorphisms. The
information from the microarray may be used to determine gene function, to understand the genetic basis of
a disorder, to diagnose a disarder, and to develop and monitor the activities of therapeutic agents.

The preparation, use, and analysis of microarrays are well known to & person skilled in the art. (See,
for example, Brennan, T. M. et al. (1995) U.S. Pat. No. 5,474,796; Schena, et al. (1996) Proc. Natl. Acad. Sci.
93:10614-10619; Baldeschweiler et al. (1995), PCT Application WO095/251116; Shalon, D. et al. (§ 995) PCT
application WO95/35505; Heller, R. A. et al. (1997) Proc. Natl. Acad. Sci. 94:2150-2155; and Heller, M. J.
et al. (1997) U.S. Pat. No. 5,605,662.)

41.1 Methods for Detecting Nucleic Acid Molecules of the Invention

The oucleic acid molecules of the invention allow those skilled in the art to construct nucleotide
probes for use in the detection of nucleic acid sequences of the invention in samples. Suitable probes include
nucleic acid molecules based on nucleic acid sequences encoding at least 5 sequential amino acids from regions
of the KLK15 Protein, preferably they comprise 15 to 30 nucleotides (see SEQ ID Nos. 47-50). A nucleotide
probe may be labeled with a detectable substance such as a radioactive label which provides for an adequate
signal and has sufficent half-life such as %P, *H, "C or the like. Other detectable substances which may be
used include antigens that are recognized by a specific labeled antibody, fluorescent compounds, epzymes,
antibodies specific for a labeled antigen, and luminescent compounds. An appropriate label may be selected
having regard to the rate of hybridization and binding of the probe to the nucleotide to be detected and the
amount of nucleotide available for hybridization. Labeled probes may be hybridized to nucleic acids on solid
supports such as nitrocellulose filters or nylon membranes as generally described in Sambrook ef al, 1989,
Molecular Cloning, A Laboratory Manual (2nd ed.). The nucleic acid probes may be used to detect genes,
preferably in human cells, that encode KLK15 Related Proteins. The nucleotide probes may also be useful in
the diagnosis of disorders involving a KLK15 Related Protein; in monitoring the progression of such disorders;
or monitoring a therapeutic treatment.

The probe may be used in hybridization techniques to detect genes that encode KLK15 Related
Proteins. The technique generally involves contacting and incubating nucleic acids (e.g. recombinant DNA
molecules, cloned genes) obtained from a sample from a patient or other cellular source with a probe of the

present invention under conditions favorable for the specific annealing of the probes to complementary
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sequences in the pucleic acids. After incubation, the non-annealed nucleic acids are removed, and the presence
of nucleic acids that have hybridized to the probe if any are detected.

The detection of nucleic acid molecules of the invention may involve the amplification of specific
gene sequences using an amplification method such as PCR, followed by the analysis of the amplified
molecules using techniques known to those skilled in the art. Suitable primers can be routinely designed by one
of skill in the art.

Genomic DNA may be used in hybridization or amplification assays of biological samples to detect

abnormalities involving KLK135 structure, including point i insertions, deletions, and ck 1

rearrangements. For example, direct sequencing, single stranded conformational polymorphism analyses,

heteroduplex analysis, denaturing gradient gel yresis, chemical mit h el ge, and

oligonucleotide hybridization may be utilized.

Genotyping techniques known to one skilled in the art can be used to type pelymorphisms that are in
close proximity to the mutations in a kkI5 gene. The polymorphisms may be used to identify individuals in
families that are likely to carry mutations. If a polymorphism exhibits linkage disequalibrium with mutations
in a KLK15 gene, it can also be used to screen for individuals in the general papulation likely to carry
mutations. Polymorphisms which may be used include restriction fragment length polymorphisms (RFLPs),

single-base pol isms, and simple seq repeat polymorphisms (SSLPs).

A probe of the invention may be used to directly identify RFLPs. A probe or primer of the invention
can additionally be used to isolate genomic clones such as YACs, BACs, PACs, cosmids, phage or plasmids.
The DNA in the clones can be screened for SSLPs using hybridization or sequencing procedures.

Hybridization and amplification techniques described herein may be used to assay qualitative and
quantitative aspects of &Ikl expression. For example, RNA may be isolated from a cell type or tissue known
to express klk15 and tested utilizing the hybridization (e.g. standard Northern analyses) or PCR techniques
referred to herein. The techniques may be used to detect differences in transcript size which may be due to
normal or abnormal alternative splicing. The techniques may be used to detect quantitative differences between
levels of full length and/or alternatively splice transcripts detected in normal individuals relative to those
individuals exhibiting symptoms of a disorder involving a KLK15 Related Protein.

The primers and probes may be used in the above described wethods in sifi i.e directly on tissue
sections (fixed and/or frozen) of patient tissue abtained from biopsies or resections.
4.1.2 Methods for Detecting KLK15 Related Proteins

Antibodies specifically reactive with a KLK15 Related Protein, or derjvatives, such as enzyme
conjugates or labeled derivatives, may be used to detect KLK15 Related Proteins in various samples (e.g.
biological materials). They may be used as diagnostic or prognostic reagents and they may be used to detect
abnormalities in the level of KLK15 Related Protein expression, or aboormalities in the structure, and/or
temporal, tissue, cellular, or subcellular location of a KLK15 Related Protein. Antibodies may also be used to

screen p ially ic in vitre to ine their effects on disorders involving a KLK 15

Related Protein, and other conditions. J1 vifro immunoassays may also be used to assess or monitor the efficacy
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of particular therapies. The antibodies of the invention may also be used in vitro to determine the level of
KLKI15 expression in cells genetically engineered to produce a KLK15 Related Protein.

The antibodies may be used in any known immunoassays which rely on the binding interaction
between an antigenic determinant of a KLK15 Related Protein and the antibodies. Examples of such assays are

radioimmunoassays, enzyme immunoassays (e.g. ELISA), i inumune ipitation, latex

agglutination, h lutination, and histochemicat tests. The antibodies may be used to detect and quantify

KLK15 Related Proteins in a sample in order to determine its role in particular cellular events or pathological

states, and to di and treat such pathological states.

In particular, the antibodies of the invention may be used in immuno-histochemical analyses, for
example, at the cellular and sub-subcellular level, to detect a KILK 15 Refated Protein, to localize it to particular
cells and tissues, and to specific subcellular Iocations, and to quantitate the level of expression.

Cytochemical techniques known in the art for localizing antigens using light and electron microscopy
may be used to detect a KLK15 Related Protein. Generally, an antibody of the invention may be labeled with
a detectable substance and a KLK15 Related Pratein may be localised in tissues and ceils based upon the
presence of the detectable substance. Examples of defectable substances include, but are not limited to, the
following: radioisatopes (e.g., 34, MC, 38, 1357, P'D, fluorescent labels (e.g., FITC, thodamine, lanthanide
phosphors), luminescent labels such as luminol; enzymatic labels (e.g., horseradish peroxidase, beta-
galactosidase, luciferase, alkaline phosphatase, acetylcholinesterase), biotinyl groups (which can be detected

by marked avidin e.g,, strep ining a marker or ic activity that can be detected

by optical or calorimetric methods), predetermined polypeptide epitopes recognized by a secondary reporter
(e.g., leucine zipper pair sequences, binding sites for secondary antibodies, metal binding domains, epitope
tags). In some emabodiments, labels are attached via spacer arms of various lengths to reduce potential steric

hindrance. Antibodies may also be coupled to electron dense substances, such as ferritin or colloidal gold,

" which are readily visualised by electron microscopy.

The antibody or sample may be immobilized on a carrier or solid support which is capable of
immobilizing cells, antibodies efc. For example, the carrier or support may be nitroceflulose, or glass,
polyacrylamides, gabbros, and magnetite. The support material may have any possible configuration including
spherical (e.g. bead), cylindrical (e.g. inside surface of a test tube or well, or the external surface of a rod), or
flat (e.g. sheet, test strip). Indirect methods may also be employed in which the primary antigen-antibody
reaction is amplified by the introduction of a second antibody, having specificity for the antibody reactive
against KLK15 Related Protein. By way of example, if the aniibody having specificity a KLK15 Related
Protein is 2 rabbit IgG antibody, the second antibody may be goat anti-rabbit gamma-globulin labeled with a
detectable substance as described herein.

‘Where a radioactive Jabel is used as a detectable substance, a KLK15 Related Protein may be
localized by radioautography. The results of radic may be quantitated by determining the density

of particles in the radioautographs by various optical methods, or by counting the grains.
In an embodiment, the invention contemplates a method for monitoring the progression of cancer (e.g.
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prostate cancer) in an individval, comprising:

(a) contacting an amount of an antibody which binds to a KLK15 Related Protein, with a sample from

the individual so as to form a binary complex comprising the antibody and KLK15 Related Protein

in the sample;

(b) determining or detecting the presence or amount of complex formation in the sample;

(c) repeating steps (a) and (b) at a point later in time; and

(d) comparing the result of step (b) with the result of step (c), wherein a difference in the amount of

complex formation is indicative of the progression of the cancer in said individual.

The amount of complexes may also be compared to a value representative of the amount of the
complexes from an individual not at risk of, or afflicted with, cancer (e.g. prostate cancer).
4.2 Methods for Identifying or Evaluati } C

The methads desctibed herein are designed to identify substances that modulate the biological activity
of a KLK15 Related Protein including substances that bind to KLK15 Related Proteins, or bind to other
proteins that interact with a KLK15 Related Protein, to compounds that interfere with, or enhance the
interaction of a KILK15 Related Protein and substances that bind to the KLK15 Related Protein or other
proteins that interact with & KLK15 Related Protein. Methods are also utilized that identify compounds that
bind to KLK15 regulatory sequences.

The substances and compounds identified using the methods of the invention include but are not
limited to peptides such as soluble peptides including Ig-tailed fusion peptides, members of random. peptide

libraries and combinatorial chemistry-derived molecular libraries made of D- and/or L-configuration amino

acids, Tudi of random or partially degenerate, directed phosphopeptide

ides (i

libraries), antibodies [e.g. polyclonal, monoclonal, humanized, anti-idiotypic, chimeric, single chain antibodies,
fragments, (e.g. Fab, F(ab)2, and Fab

and small organic or inorganic molecules. The substance or compound may be an endogenous physiological

3 jon library and epifope-binding thereof)],

compound or it may be a natural or synthetic compound.

Substances which modulate a KLK15 Related Protein can be identified based on their ability to bind
to a KLK15 Related Protein. Therefore, the invention also provides methods for identifying substances which
bind to a KLK15 Related Protein. Substances identified using the methods of the invention may be isolated,

cloned and d using ional A substance that associates with a polypeptide of the
invention may be an agouist or antagonist of the biological or immunological activity of a polypeptide of the
invention.

The term “agonist”, refers to a molecule that increases the amount of, or prolongs the duration of, the

activity of the protein. The term " ist" refers to a mol which the ical or

immunological activity of the protein. Agonists and antagonists may include proteins, nucleic acids,
carbohydrates, or any other molecules that associate with a protein of the invention.

Substances which can bind with a KLK15 Related Protein may be identified by reacting a KLK15
Related Protein with a test substance which potentially binds to a KLK15 Related Protein, under conditions
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which permit the formation of substance-KLK15 Related Protein 1 and ing and/or d
the complexes. The complexes can be detected by assaying for substance-KLK15 Related Protein complexes,

g

for free substance, or for non-complexed KLK15 Related Protein. Conditions which permit the formation of
substance-KLK'15 Related Protein complexes may be selected having regard to factors such as the pature and
amonunts of the substance and the protein.

The substance-protein complex, free substance or non-complexed proteins may be isolated by

conventional isolation techniques, for example, salting out, chromatography, electrophoresis, gel filtration,

fractionation, absorption, polyacrylamide gel el phoresi; il or binations thereof. To
facilitate the assay of the components, antibody against KLK15 Related Protein or the substance, or labeled
KLK15 Related Protein, or a labeled substance may be utilized. The antibodies, proteins, or substances may
be labeled with a detectable substance as described above.

A KLK15 Related Protein, or the substance used in the method of the invention may be insolubilized.
For example, a KLK15 Related Protein, or substance may be bound to a suitable carrier such as agarose,
cellulose, dextran, Sephadex, Sepharase, carboxymethyl cellulose polystyrene, filter paper, ion-exchange resin,
plastic film, plastic tube, glass beads, polyamive-methyl vinyl-ether-maleic acid copolymer, amino acid
copolymer, ethylene-maleic acid copolymer, nylon, silk, etc, The cacrier may be in the shape of, for example,
a tube, test plate, beads, disc, sphere etc. The tnsolubjlized protein or substance may be prepared by reacting
the material with a suitable insoluble carrier using known chemical or physical methods, for example, cyanogen
‘bromide coupling.

The invention also contemplates a method for evaluating a compound for its ability to modulate the
biological activity of a KLK15 Related Protein of the invenijon, by assaying for an agonist or antagonist (i.e.
enhancer or inhibitor) of the binding of a KLK15 Related Protein with 2 substance which binds with a KLK15

Relaied Protein. The basic method for evaluating if a compound is an agonist or antagonist of the binding of
2 KLK15 Related Protein and a substance that binds to the protein, is to prepare a reaction mixture containing
the KLK15 Related Protein and the substance under conditions which permit the formation of substance-
KLK15 Related Protein complexes, in the presence of a test compound. The test compound may be initiaily
added to the mixture, or may be added subsequent to the addition of the KLK15 Related Protein and substance.
Control reaction mixtures without the test compound or with a placebo are also prepared. The formation of
complexes is detected and the formation of complexes in the control reaction but not in the reaction mixture
indicates that the test compound interferes with the interaction of the KLK15 Related Protein and substance.
The reactions may be carried out in the liquid phase or the KLK1S Related Protein, substance, or test
compound may be immobilized as described herein. The ability of a compound to modulate the biological
activity of a KLK15 Related Protein of the invention may be tested by determining the biological effects on
cells.

1t will be understood that the agonists and ists i.c. inhibitors and enh that can be assayed

using the methods of the invention may act on one or more of the binding sites on the protein or substance
including agonist binding sites, competitive antagonist binding sites, non-competitive antagonist binding sites
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or allosteric sites.

‘The invention also makes it possible to screen for antagonists that inhibit the effects of an agonist of
the interaction of KLK15 Related Protein with a substance which is capable of binding to the KLK1S Related
Protein, Thus, the invention may be used to assay for a compound that competes for the same binding sife of
a KLK15 Related Protein.

The invention also contemplates methods for identifying compounds that bind to proteins that interact
with a KLK15 Related Protein. Protein-protein interactions may be identified vsing conventianal methods such

as linking and co-purification through gradients or chromatographic columns.
Methods may also be employed that result in the simultaneous identification of genes which encode proteins
interacting with a KLK15 Related Protein. These methods include probing expression libraries with labeled
KLK1IS Related Protein.

Two-hybrid systems may also be used to detect protein interactions iz vive. Generally, plasmids are
constructed that encode two hybrid proteins. A first bybrid protein consists of the DNA-binding domain of a
transcription activator protein fused to a KLK15 Related Protein, and the second hybrid protein consists of
the tramscription activator protein’s activator domain fused to an unknown protein encoded by a cDNA which
has been recombined into the plasmid as part of a ¢cDNA library. The plasmids are transformed into a strain
of yeast (e.g. §. cerevisiae) that contains a reporter gene (e.g. lacZ, luciferase, alkaline pbosphatase, horseradish
peroxidase) whose regulatory region contains the transcription activator’s binding site. The hybrid proteins
alone cannot activate the transcription of the reporter gene. However, interaction of the two hybrid proteins
reconstitutes the functional activator protein and results in expression of the reparter gene, which is detected
by an assay for the reporter gene product.

1t will be appreciated that fusion proteins may be used in the above-described methods. In particular,
KLK15 Related Proteins fused to a glutathione-S-transferase may be used in the methods.

A modulator of a KLK15 Related Protein of the invention may also be identified based on its ability
to inhibit or enhance catalytic activity of the protein.

The reagents suitable for applying the methods of the invention to evaluate compounds that modulate

a KLK15 Related Protein may be packaged into convenient kits providing the necessary materials packaged
into suitable containers. The kits may also include suitable supports useful in performing the methods of the
invention.

4.3 Compositions and Treatments

The proteios of the invention, substances or compounds identified by the methods described herein,
antibodies, and nucleic acid molecules of the invention may be used for modulating the biological activity of
a KLK15 Related Protein, and they may be used in the treatment of conditions such as cancer (particularly
thyroid, prostate, colon, kidney, testicular cancer) and thyroid disorders in a patient.

Accordingly, the substances, antibodies, peptides, and compounds may be formulated into
pharmaceutical compositions for administration to subjects in a biologically compatible form suitable for

PP Whiolooicall

ion in vive. By gically compatible form suitable for administration in vive" is meant a form
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of the active substance to be administered in which any toxic effects are outweighed by the therapeutic effects.
The active substances may be administered to fiving organisms including humans and animals. Administration
of a therapeutically active amount of a pharmaceutical composition of the present invention is defined as an
amount effective, at dosages and for periods of time necessary to achieve the desired result. For exawple, a
therapeutically active amount of a substance may vary according to factors such as the disease state, age, sex,
and weight of the individual, and the ability of antibody to elicit a desired response in the individual. Dosage
regima may be adjusted to provide the optimum therapeutic response. For example, several divided doses may
be administered daily or the dose may be proportionally reduced as indicated by the exigencies of the
therapeutic situation.

The active substance may be administered in a convenient manner such as by injection (subcutaneous,

etc.), oral inistration, inhalation, transdermal application, or rectal administration. Depending

on the route of administration, the active may be coated in a materjal to protect the substance from

the action of enzymes, acids and otber natural conditions that may inactivate the substance.
The compositions described herein can be prepared by per se known methods for the preparation of

phar ically acceptable itions which can be administered to subjects, such that an effective

quantity of the active substance is combined in a mixture with 2 pharmaceutically acceptable vehicle. Suitable
vehicles are described, for example, in Remington’s Pharmaceutical Sciences (Remington’s Pharmaceutical
Sciences, Mack Publishing Company, Easton, Pa., USA 1985). On this basis, the compositions include, albeit
not exclusively, solutions of the active substances in association with one or more pharmaceutically acceptable
vehicles or diluents, and contained in buffered solutions with a suitable pH and iso-osmotic with the
physiotogical fluids.

The compositions are indicated as therapeutic agents either alone or in conjunction with other
therapeutic agents or other forms of treatment (e.g. chemotherapy or radiotberapy). For example, the
compositions may be used in combination with anti-proliferative agents, antimicrobial agents,

immunostimulatory agents, or anti-infl ies. In particular, the compounds may be used in combination

with anti-viral and/or anti-proliferative agents. The compositions of the invention may be administered
concurrently, separately, or ially with other ic agents or

Vectors derived from retroviruses, adenovirus, herpes or vaccinia viruses, or from various bacterial
plasmids, may be used to deliver nucleic acid molecules to a targeted organ, tissue, or cell population. Methods
well known to those skilled in the art may be used to construct recombinant vectors which will express

nucleic acid mol of the i jon. (See, for example, the techniques described in Sambrock et
al (supra) and Ausubel et al (supra)).

The nucleic acid molecules comprising full length cDNA sequences and/or their regulatory elements
enable a skilled artisan to use sequences encoding a protein of the invention as an investigative tool in sense
(Youssoufian H and H F Lodish 1993 Mol Cell Biol 13:98-104) or antisense (Eguchi et al (1991) Anmu Rev
Biochem 60:631-652) regulation of gene function. Such technology is well known in the art, and sense or
antisense oligomers, or larger fragments, can be designed from various locations along the coding or control
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regions.

Genes encoding a protein of the invention can be turned off by transfecting a cell or tissue with
vectors which express high levels of a desired KLK15-encoding fragment. Such constructs can inundate cells
with untranslatable sense or antisense sequences. Even in the absence of integration into the DNA, such vectors
may continue to transcribe RNA molecules until all copies are disabled by endogenous nucleases.

Modifications of gene expression can be obtained by designing antisense molecules, DNA, RNA or
PNA, to the regulatory regions of a gene encoding a protein of the inventian, i.e., the promoters, enhancers,
and introns. Preferably, oligonucleotides are derived from the transcription initiation site, eg, between -10 and
+10 regions of the leader sequence. The antisense molecules may also be designed so that they block translation
of mRNA by preventing the transcript from binding to ribosomes. Inhibition may also be achieved using "triple
helix" base-pairing methodology. Triple helix pairing compromises the ability of the double helix to open
sufficiently for the binding of polymerases, transcription factors, or regulatory molecules. Therapeutic advances
using triplex DNA were reviewed by Gee J E et al (In: Huber B E and B T Carr (1994) Moleculac and
Immunologic Approaches, Futura Publishing Co, Mt Kisco N.Y.).

Ribozymes are enzymatic RNA molecules that catalyze the specific cleavage of RNA. Ribozymes act
by sequence-specific hybridization of the ribozyme molecule to complementary target RNA, followed by
endonucleolytic cleavage. The invention therefore contemplates engineered hammerhead motif ribozyme

molecules that can specifically and efficiently catalyze endonucleolytic cleavage of ding a
protein of the invention.

Specific tibozyme cleavage sites within any potential RNA target may initially be identified by
scanning the target molecule for ribozyme cleavage sites which include the following sequences, GUA, GUU
and GUC. Once the sites are identified, short RNA sequences of between 15 and 20 ribonucleotides
corresponding to the region of the target gene containing the cleavage site may be evaluated for secondary
structural features which may render the oligonucleotide inoperable. The suitability of candidate targets may
also be determined by testing accessibility to bybridization with complementary oligonucleotides using
ribonuclease protection assays.

Methods for introducing vectors inte cells or tissues include those methods discussed herein and
which are suitable for in vive, in vitro and ex vive therapy. For ex vivo therapy, vectors may be introduced into
stem cells obtained from a patient and clonally propagated for autologous transplant inta the same patient (See
U.S. Pat. Nos. 5,399,493 and 5,437,994). Delivery by transfection and by liposome are well known in the art.

An antibody against a KLK15 Related Protein may be conjugated to chemotherapeutic drugs, toxins,
immunelogical response modifiers, hematogenous agents, enzymes, and radioisotopes and used in the
prevention and treatment of cancer (e.g. tityroid, prostate, colon, kidney, testicular cancer). For example, an
antibody against a KLK15 Related Protein may be conjugated to toxic moieties including but not limited ta
ricin A, diphtheria toxin, abrin, modeccin, or bactetial toxins from Pseudomonas or Shigella. Toxins and their
derivatives have been reported to form conjugates with antibodies specific to particular target tissues, such as
cancer or tumor cells in arder fo obtain specifically targeted cellular toxicity (Moolten FL. et al, Immun. Rev.
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62:47-72, 1982, and Bernhard,, M.1. Cancer Res. 43:4420, 1983).

Conjugates can be prepared by standard means known in the art. A number of bifunctional linking
agents (e.g. beterobifunctional linkers such as N-succinimidyl-3-(2-pyridyldithio)propionate) are available
cotﬁ:nercially from Pierce Chemically Company, Rockford, 1l

Administration of the antibodies ar immunotoxins for therapeutic use may be by an intravenaus route,
although with proper formulation additional routes of administration such as intraperitoneal, oral, or
transdermal administration may also be used.

A KLK15 Related Protein may be conjugated to chemotherapeutic drugs, toxins, immunological
response modifiers, enzymes, and radioisotopes using methods known in the art.

The invention also provides immunotherapeutic approaches for preventing or reducing the severity
of a cancer. The clinical signs or symptoms of the cancer in a subject are indicative of a beneficial effect to the
patient due to the stimulation of the subject’s immune response against the cancer. Stimulating an immune

response refers to inducing an immune response ot the activity of t fector cells in response
to administration of a vaccine preparation of the invention. The prevention of a cancer can be indicated by an
increased time before the appearance of cancer in a patient that is predisposed to developing cancer due for
example to a genetic disposition or exposure to a carcinogenic agent. The reduction in the severity of a cancer
can be indicated by a decrease in size or growth rate of a tumor.

‘Vaccines can be derived from a KLK Related Protein, peptides derived therefrom, or chemically

produced synthetic peptides, or any combination of these molecules, or fusion proteins or peptides thereof. The

proteins, peptides, etc. can be synthesized ar prepared recombinantly or otherwise biol

Ily, to comprise
one or more amino acid sequences corresponding to one or more epitopes of a tumor associated protein.
Epitopes of a tumor associated protein will be understood to include the possibility that in some instances
amino acid sequence variations of a naturally occurring protein or polypeptide may be antigenic and confer
protective immunity against cancer or anti-tumorigenic effects. Sequence variations may include without
limitation, amino acid substitutions, extensions, deletions, truncations, interpolations, and combinations thereof.
Such variations fall within the scope of the invention provided the protein containing them is immunogenic and
antibodies against such polypeptide cross-react with naturally ocourring KLK15 Related Protein to a sufficient
extent to provide protective immunity and/or anti-tumorigenic activity when administered as a vaccine.

The proteins, peptides etc, can be incorporated into vaccines capable of inducing an immune response

using methods known in the art. T for ing the antigenicity of the proteins, peptides, etc. are
known in the art and include incorporation into a multimeric structure, binding to & highly immunogenic protein
carrier, for example, keyhole limpet hemocyanin (KLE), or diptheria toxoid, and administration in combination
with adjuvants or any other enhancer of immune response.

1 1

Vaccines may he combined with physiologically r media, including i loicall

acceptable diluents and carriers as well as commonly employed adjuvants such as Freund's Complete Adjuvant,
saponin, alum, and the like. :

Tt will be further 1 that anti-idiotype antibodies to antibodies to KLK15 Related Proteins
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described herein are also useful as vaccines and can be similarly formulated.

The administration of a vaccine in accordance with the invention, is generally applicable to the
prevention or treatment of cancers including thyroid, prostate, colon, kidney, and testicular cancer.

The administration to a patient of a vaccine in accordance with the invention for the prevention and/or

freatment of cancer can take place before or after a surgical procedure to remove the cancer, before or after a

3; apeutic p for the of cancer, and before or after radiation therapy for the treatment

of cancer and any combi thereof. The cancer i herapy in accordance with the invention would be

a preferred far the p ion and Jor of cancer, since the side effects involved are

©.g. surgery, ch
therapy. The vaccines have the potential or capability to prevent cancer in subjects without cancer but who are

substantially minimal corpared with the other availabl therapy, radiation

at risk of developing cancer.

The activity of the proteins, substances, compounds, antibodies, nucleic acid molecules, agents, and
compositions of the invention may be confirmed in animal experimental model systems. Therapeutic efficacy
and toxicity may be determined by standard pharmaceutical procedures in cell cultures or with experimental
animals, such as by calculating the EDs ( the dose therapeutically effective in 50% of the population) or LDsy
(the dose lethal to 50% of the population) statistics. The therapeutic index is the dose ratio of therapeutic to
toxic effects and it can be expressed as the EDso/LDs ratio. Pharmaceutical compositions which exhibit [arge
therapeutic indices are preferred.

4.4 Other Applications

The nucleic acid molecules disclosed herein may also be used in molecular biology techniques that
have not yet been developed, provided the new techniques rely on properties of nucleotide sequences that are
currently known, including but not [imited to such properties as the triplet genetic code and specific base pair
interactions.

The invention also provides methods for studying the function of a polypeptide of the invention.
Cells, tissues, and non-human animals lacking in expression or partially lacking in expression of & nucleic acid

lecule or gene of the i ion may be developed using ibi ion vectors of the invention

having specific deletion or insertion mutations in the gene. A recombinant expression vector may be used to
inactivate or alter the endogenous gene by homologous recombination, and thereby create a deficient cell,
tissue, or animal.

Null alleles may be generated in cells, such as embryonic stem cells by deletion mutation. A
recombinant gene may also be engineered to contain an insertion mutation that inactivates the gene. Such a
construct may then be introduced into a cell, such as an embryonic stem cell, by a technique such as
transfection, electraporation, injection etc. Cells lacking an intact gene may then be identified, for example
by Southern blotting, Northern Blotting, or by assaying for expression of the encoded polypeptide using the
methods described herein. Such cells may then be fused to embryouic stem cells to generate transgenic
non-human animals deficient in a palypeptide of the invention. Germline transmission of the mutation may
be achieved, for example, by aggregating the embryonic stem cells with early stage embryos, such as § cell

JP 2004-505649 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 |

10

15

20

25

30

35

(69)

WO 02/14485 PCT/CA01/01141

-26-

embryos, in viiro; transferring the resviting blastocysts into recipient females and; generating germline
transmission of the resulting aggregation chimeras. Such a mutant animal may be used to define specific cell

populations, developmental patterns and in vivo p normally d on gene

The invention thus provides a transgenic non-human mammal all of whose germ cells and somatic
cells contain a recombinant expression vector that inactivates or alters a gene encoding a KLK15 Related
Protein. In an embodiment the invention provides & transgenic non-human mammal all of whose germ cells
and somatic cells contain a recombinant expression vector that inactivates or alters a gene encoding a KLK15
Related Protein resulting in a KLK15 Related Protein associated pathology. Further, the invention provides
a transgenic non-human mammal which does not express or has altered (e.g. reduced) expression of a KLK15
Related Protein of the invention. In an embodiment, the tavention provides a transgenic non-human mammal
which does not express or has reduced expression of a KLK15 Related Protein of the invention resulting in a
K1LK15 Related Protein associated patbology. A KLK15 Related Protein pathology refers to a phenotype
observed for a KLK15 Related Protein homozygous or heterozygous mutant.

A transgenic non-human animal includes but is not limited to mouse, rat, rabbit, sheep, hamster, dog,
cat, goat, and monkey, preferably mouse.

The invention also provides a transgenic non-human animal assay system which provides a model
system for testing for an agent that reduces or inhibits a pathology associated with a KLK15 Related Protein,
preferably a KLK15 Related Protein associated pathology, comprising:

(a) administering the agent to a transgenic non-human animal of the invention; and

(b) determining whether said agent reduces or inhibits the pathology (e.g. KLK15 Related Protein

associated pathology) in the transgenic non-human animal relative to a transgenic non-human
animal of step (a) which has not been administered the agent.

The agent may be useful in the treatment and prophylaxis of conditions such as cancer as discussed
herein. The agents may also be incorparated in a pharmaceutical compaosition as described herein.

The following non-limiting example is illustrative of the present invention:

Example
Materials and Methods
Identification of the new gene

A contiguous map for the human kallikrein gene locus extending from the KLK1 gene (centromere)
to the KLK14 gene (telomere) (7,8,11,12,27) was constructed. Overlapping bacterial artificial chromosome
(BAC) clones spanning this area were identified by screening of 2 human BAC library using different
radiolabeled gene-specific probes. An area of ~ 300 kb of genamic sequence was established using different
techniques, as previously described (11,27). By performing an EcoR 1 restriction analysis, the kallikrein locus
was oriented along the EcoR1 iction map of ct 19q13 available from the Lawrence Livermore
National Laboratory (LLNL). A BAC clone that extends more centromerically (BC 781134) was then
identified. Contigs of linear genomic sequences from this clone are available from the LLNL. Initially, these

contig sequences were used to predict the presence of novel geues, using bioinformatic approaches, as

JP 2004-505649 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 |

10

15

20

25

30

35

(70)

WO 02/14485 PCT/CA01/01141

_27-

previously described (8,12), and a putative new setine protease was identified, The sequence of the putative
gene was then verified by different approaches including sequencing, EST database search, PCR screening of
tissues, as described below.
Expressed sequence tag (EST) searching

The predicted exons of the putative new gene were subjected to homoalogy search using the BLASTN
algorithm (28) on the National Center for Biotechnology Information web server (hitp:/fwww
nebi.nlm.nib.gov/BLAST/) against the kuman EST database (dbEST). Clones with > 95% homology were
obtained from the LIM.A.G.E. consortium (29) through Research Genetics Inc, Huntsville, AL. The clones were
propagated, purified as described elsewhere (30) and sequenced from both directions with an antomated
sequencer, using insert-flanking vector primers.
Prostate cancer cell line and hormonal stimulation experiments

The LNCaP prostate cancer cell line was purchased from the American Type Culture Collection
(ATCC}, Rockville, MD. Cells were cultured in RPMI raedia (Gibco BRI, Gaithersburg, MD) supplemented
with glutamine (200 mmol/L), bovine insulin (10 mg/L), fetal bovine serum (10%), antibiotics and
antimycotics, in plastic flasks, to near confluency. The cells were then aliquated into 24-well tissue culture
plates and cultured to 50% confluency. 24 hours before the experiments, the culture media were changed into
phenol red-free media containing 10% charcoal-stripped fetal bovine serum. For stimulation experiments,
various steroid hormones dissolved in 100% ethanol were added into the culture media at a final concentration
of 10°* M. Cells stimulated with 100% ethanol were included as controls. The cells were cultured for 24 haours,
then harvested for mRNA extraction.
Reverse transcriptase polymerase chain reaction (RT-PCR) for the KLK15 gene

Total RNA was extracted from the LNCaP cell line or from prostate tissues using Trizol reagent
(Gibco BRL) following the manufacturer’s insiructions. RNA concentration was determined
spectrophotometrically. 2 ug of total RNA was reverse-transcribed into first strand cDNA using the
Superscript™ preamplification system (Gibca BRL). The final volume was 20 pl. Based on the combined
information obtained from the predicted genomic structure of the new gene and the EST sequences (see below),
two gene-specific primers were designed (KLK15-F1 —SEQ ID NO. 47 and KLK15-R1 - SEQID NO. 43 )
(Table 1) and PCR was carried out in a reaction mixture containing 1 pl of cDNA, 10 mM Tris-HC1 (pH 8.3),
50 mM KCl, 1.5 mM MgClp, 200 uM dNTPs (deoxynucleoside riphosphates), 150 ng of primers and 2.5 units
of HotStar™ DNA polymerase (Qiagen Inc., Valencia, CA) on a Perkin-Elmer 9600 thermal cycler. The
cycling conditions were 95°C for 15 minutes to activate the Taq DNA polymerase, followed by 35 cycles of
94°C for 30’5, 64°C for 30 5, 72°C for 1 min and a final extension step at 72°C for 10 min. Equal amounts of
PCR products were electrophoresed on 2% agarose gels and visualized by ethidium bromide staining. All
primers for RT-PCR spanned at least 2 exons to avoid contamination by genoric DNA. To verify the identity
of the PCR products, they were cloned into the pCR 2.1-TOPO vector (Invitrogen, Carlsbad, CA, USA)
according to the manufacturer’s instructions. The inserts were sequenced from both directions using vector-

specific primers, with an automated DNA sequencer.
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Tissue expression

Total RNA isolated from 26 different hunoan tissues was purchased from Clontech, Pajo Alto, CA.
cDNA was prepared as described above for the tissue culture experiments and used for PCR reactions. Tissue
cDNAs were amplified at various dilutions using two gene-specific primers (KLK15-F2 - SEQ ID NO. 49 and
KLK15-R1 - SEQ ID NO. 48) (Table 1). Due to the high degree of homology between kallikreins, and ta
exclude non-specific amplification, PCR products were cloned and sequenced.
Prostate cancer tissues

Prostate tissue samples were obtained from 29 patients who had undergone radical retropubic

for prostatic adenc i at the Charite University Hospital, Berlin, Germany. The patients

did not receive any hormonal therapy before surgery. The use of these tissues for research purposes was
approved by the Ethics Committee of the Charite Hospital. Fresh prostate tissue samples were obtained from
the cancerous and non-cancercus parts of the same prostates that had been removed. Small pieces of tissue were
dissected immediately after removal of the prostate and stored in liquid nitrogen until analysis. Histological
analysis from all the tissue pieces was performed as previously described (31), to ensure that the tissue was
cither malignant or benign. The tissues were pulverized with a hanumer under liquid nitrogen and RNA was

extracted as described above, using Trizol reagent.

Statistical analysis
Statistical analysis was performed with SAS software (SAS Institute, Cary, NC). The analysis of
differences between KLK.L5 expression in nos versus tissues from the same patient was

performed with the non-parametric McNemar test. The binomial distribution was used to compute the
significance level. Prostate tumer KLE15 mRNA levels were qualitatively classified into two categories
(KLK15 - low and KLK15 - high groups) and associations between KLK15 status and other variables were
analyzed using the Fisher’s exact test.
Structure analysis

Multiple alignment was performed using the “Clustal X software package and the multiple alignment
program available from the Baylor College of Medicine, Houston, TX, USA. Phylogenetic studies were
performed using the “Phylip” software package. Distance matrix analysis was performed using the “Neighbar-
Joining/UPGMA" program and parsimony analysis was done using the “Protpars” program. Hydrophobicity
study was performed using the Baylor College of Medicine search launcher. Signal peptide was predicted using
the “SignalP” server. Protein structure analysis was performed by “SAPS” (structural analysis of protein
sequence) program.
Results
Cloning of the KLK15 gene

A contiguous map for the human kallikrein gene Jocus extending from the KLK1 gene (centromere)
to the KUK 14 gene (telomere) was previously established (7,8,11,12,27). In order to investigate the presence
of other kallikrein-like genes centromeric to KLKI, a BAC clone (BC 781134) was obtained as described in
materials and methods. According to the published genomic sequence of prostate specific antigen (PSA), and
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human renal kallikrein (KLK1) genes, gene-specific primers were designed for each of these genes (Table 1,
SEQ D NOs. 47-50) and polymerase chain reaction (PCR)-based amplification protocols were developed
which allowed generation of specific PCR products with genoric DNA as a template. PCR screening of the
BAC clone by these gene-specific primers indicated that this clone is positive for KIK1 but negative to PSA,
thus, confirming its location to be centromeric to PSA.

A putative new serine protease was predicted from the sequence of this clone by computer programs
as previously described (12). This clone was digested, blotted on a membrane and hybridized with gene-

specific primers for the putative KLK15 gene (: ding to the predicted seq; and positive fragments

were subcloned and sequenced to verify the structure of the putative gene. This putative gene sequence was
then blasted against the human EST database and two EST clones were identified (GenBank accession
#AW274270 and # AW205420). These two clones were 99% identical to the last exon and the 3*untranslated
region of the gene and the second EST ends with a stretch of 17 adenine (A) nucleotides that were not found
in the genomic sequence, thus verifying the 3’ end of the gene and the position of the poly A tail.

To identify the full mRNA structure of the gene and to determine the exon/intron boundaries, PCR
reactions were performed using primers located in different computer-predicted exons, using a panel of 26
human tissue cDNAs as templates. PCR products were sequenced. Two of these primers (KLK15-F1 - SEQ
1D NO. 47, and KLK15-R1 - SEQ ID NO. 48)) (Tahile 1) were able to amplify the full coding region of the
gene from different tissues. Comparing the mRNA with the genomic structure indicated the presence of a gene
formed of five coding exons with 4 intervening introns. Translation of the mRNA in all possible

reading frames revealed the presence of only one frame that gives an uninterrupted polypeptide chain, that also
contains the highly conserved structural motifs of the kallikreins, as discussed below.
Structural characterization of the KLK1S gene

As shown in Figure 1, the KLK15 gene is formed of 5 coding exans and 4 intervening introus,
although, as with other kallikrein genes, the presence of further upstream untranslated exon(s) could not be
ruled out (17,32,33). All of the exon /intron splice sites conform to the consensus sequence for eukaryotic
splice siies (34). The gene further follows strictly the common structural features of other members of the
human kallikrein multigene family, as described below. The predicted protein-coding region of the gene is
formed of 771 bp, encoding a deduced 256 amino acid polypeptide with a predicted molecular weight of 28.1
kDa. The potenital translation initiation codon matches the consensus Kozak sequence (35), moreover, there
is a purine at position (-3) which occurs in 97% of vertebrate mRNAs (36). It should also be noted, that like
most other kallikrein-like genes, KLK15 does not have the consensus G nucleotide at position (+4).

Nucleotides 7764-7769 (ATTAAA) (SEQ ID NO. 40) closely resemble a consensus polyadenylation
signal (37) and are followed, after 17 nucleotides, by the poly A tail. No other potential polyadenylation signals
were discernable in the 3 1
signal. Although AATAAA (SEQ ID NO. 40) is highly conserved, natural variants do occur, and the ATTAAA
(SEQ ID NO. 40) sequence is reported to occur as a natural polyadenylation variant in 12% of vertebrate
mRNA sequences (38). The presence of glutamic acid (E) at position 203 suggests that KLK15 will likely

d region, suggesting that the above is the actual polyadenylai

JP 2004-505649 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 |

i0

15

20

25

30

35

(73)

WO 02/14485 PCT/CA01/01141

-30-

possess a unique substrate specificity. PSA has a serine (S) residue in the corresponding position and has
chymotryptic-like activity. Many other kallikreins usually have aspartate (D) in this position indicating a
trypsin-like activity (Figure 2) (6).

Although the KLK15 protein sequence is unique, comparative asalysis revealed that it has a
considerable degree of homology with other members of the kallikrein multigene family. KLK15 shows 51%
protein identity and 66% similarity with the trypsin like serine protease (TLSP) and 49%, 48% identity with
the peuropsin and KLK-L3 proteins, respectively. Hydrophobicity analysis revealed that the amino-terminal
region is quite hydrophobic (Figure 3), consistent with the possibility that this region may harbor a signal
sequence, analogous to other serine proteases. Computer analysis of the KLEK15 protein sequence predicted
a cleavage site between amino acids 16 and 17 (TAA-QD). Sequence alignment (Figure 2) also revealed
another potential cleavage site (Lys™), at a site homologous to the activation site of other setine proteases
[lysine (K) or arginine (R} is present in mast cases] (39). Several evenly distributed hydrophobic regions
throughout the KLK15 polypeptide are consistent with a globular protein, similar to other kallikreins and serine

proteases. Thus, as is the case with other kallikreins, KLK15 is presumably translated as an inactive 256 amino
acid preproenzyme precursor. Prepro-KILK15 has 21 additional residues which constitute the pre-region (the
signal peptide formed of 16 residues), and the propeptide (5 residues).

The dotted region in Figure 2 indicates an 11~awmino acid loop characteristic of the classical kallikreins
(PSA, KLK1, and KLK2) but not found in KLK15 or other members of the kallikrein multi-gene family
(10,11,13,14). However, KLK15 has a unique 8 amino acid loop (HNEPGTAG) (SEQ ID NO. 10) at positions
148-155, not found in any other kallikrein (Figure 2). Twenty nine "fuvariant” amino acids surrounding the
active site of serine proteases have been described (40). Of these, twenty eight are conserved in KLK15. One
of the unconserved amino acids (Ser™ instead of Pro) is also found in prostase, KLK-L2 and KLK-LS proteins,
and represents a conserved evolutionary change to a protein of the same group, according to protein evolution
studies (41). Twelve cysteine residues are present in the putative mature KLX15 protein; ten of them are
canserved in all kallikreins, and would be expected to form disulphide bridges. The ather two (C131 and C243)
are not found in PSA, KLKI, KLK2 or KLK-14, however, they are found in similar positions in all other

Teallik

in genes and are expected to form an additional disulphide bond.

To prediet the phylogenstic relatedness of the KLK 15 protein with other serine proteases, the amino
acid sequences wete aligned together using the Unweighted Pair Group Method with Arithmetic mean
(UPGMA) and the Neighbor-Joining distance matrix methods, and the “Protpars” parsimony method. All
phylogenetic trees obtained agreed that other serine proteases (non-kallikreins) can be grouped together as a
separate group, indicating that kallikreins represent a separate step in the evolution of serine proteases. KLK15
was grouped with the KLK-L3 and TLSP (Figure 4) and the classical kallikreins (hK1, hK2, and PSA) are
grouped together in all trees, suggesting that the separation between classical Kallikreins and the kallikrein-like
genes aceurred early during evolution, consistent with suggestions of previous studies (13).

Splice variants of the KLK15 gene
PCR screening for KLK 15 transcripts using gene-specific primers (KLK15-F2 -SEQ ID NO. 49 and
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KLKI15-R2 - SEQ ID NO. 50) (Table 1) revealed the presence of 3 bands in most of the tissue cDNAs
examined (Figure 6). These bands were gel purified, cloned and sequenced. The upper band represents the
classical form of the gene, and the lower band is splice variant 3 (Figure 7). The middle band represents two
other splice variants. Restriction digestion of the PCR product of the middle band with Stu I, followed by gel
separation, purification, and sequencing revealed that it is composed of splice variants 1 and 2 which have
approximately the same length (splice variant 1 has exon 4 (137 bp) but is missing 118 bp from exon 3, while
splice variant 2 has an additional 118 bp of exon 3 but missing exon 4. All splice variants are expected to
encode for truncated pratein products (Figure 5).
Chromosemal localization of the KLK15 gene

Restriction analysis study of a number of overlapping BAC clones spanning the human kallikrein locus
followed by comparison with the EcoR1 restriction map of the area (available from the LLNL web site) enabled
identification of a BAC clone (BC 25479) that is telomerically adjacent to BC 781134 (which harbors the
KILK15 gene). Blasting the sequences of the two clones showed that the ends of these clones are overlapping.
By identifying the position of the KLK1, KLK3 and KLK15 genes along these clones, the relative location and
the direction of transcription of these three genes were precisely defined. KILK1 is the most centromeric and
its direction of transcription is from telomere to centromere, followed by KLK15, which is more telomeric and
transcribes in the same direction. The distance between the two genes is 1501 bp in length. The KLK3 gene
is more tefometic, located at a distance of 23,335 from the KLK15, and is transcribed in the opposite direction
(Figure 6). These results are consistent with previous reports where the distance between KLK3 and KLK1 was
roughly estimated to be ~ 31 Kb (6,27).
Tissue expression and hormonal regulation of the KILK15 gene

As shown in Figure 7, the KLK15 gene is expressed at highest levels in the thyroid gland. Lower
levels of expression are also seen in the prostate, salivary and adrenal glands, colon, testis and kidney. In order
to verify the RT-PCR specificity, representative PCR products were cloned and sequenced. Figure 8 shows that
the KLLK15 gene is up-regulated by steroid hormones in the human LINCaP prostate cancer cell live.
KLK15 expression in prostate cancer

The expression of the KLK15 gene in normal and cancerous prostatic tissues was examined by RT-
PCR. Actin was included as a control gene to ensure the quality and amount of the cDNA used. In order to
examine the relative expression of the KLK15 gene in normal compared with malignant tissues, 29 pairs of
prostatic tissues were examined. Bach pair represented normal and caucerous tissue abtained from the same
patient. The results are summarized in Table 2. Thirteen out of 29 patients had significantly higher KLK15
expression in the cancer tissue and only three had the expression of KLK 15 higher in non-cancer than to cancer
tissues. Analysis by the McNemar test indicated that the differences between normal and cancerous tissues are
statistically significant (P=0.021). Because of the small number of cases, the binomial distribution was used
to compute the significance level. The prostate cancer patients were further classified into two groups: (2)
KLK15 expression-positive (N= 21) and (b} KLKIS expression-negative (or very low) (N= 8). When the
association of KLK15 ion was d with clinicopathological ic variables higher KLK15
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expression was found to be more frequent in patients with late stage disease and tumours of higher grade (Table
3).
Discnssion

Kallikreins are a subgroup of serine proteases. The term ‘Kallikrein’ is usually utilized to describe an
enzyme that acts upon a precursor molecule (kininogen) for release of a bioactive peptide (kinin)(3,42).
However, the generic term ‘tissue kallikrein® is not restricted to the functional definition of the enzyme. This
term is now used to describe a group of enzymes with highly conserved gene and protejn structure which also
co-localize in the same chromosomal Jocus. Among the three classical human kallikrein genes, only KLKI
encodes for a protein with potent kininogenase activity. The enzymes encoded by KLK2 and KLK3 genes have
very weak kininogenase activity. The already cloned 14 members of the human kallikrein gene family have a
number of similarities (7,11) as show below:
« All genes localize to the same chromosomal region (19q13.3-q13.4)
 All genes encode for putative serine proteases with a conserved catalytic triad in the appropriate positions,
i.e., histidine near the end of the second coding exon, aspartic acid in the middle of the third exon, and serine
at the beginning of the fifth (last) exon.
® All genes have five coding exons (some members contain one or more 5/- untranslated exons).
» Coding exon sizes are similar or identical.
« Intron phases are fully conserved.
* All genes have significant sequence homologies at the DNA and amino acid levels (30-80%).
» Many of these genes are regulated by steroid hormones.

Figures 2 and 8 show that the newly identified KILK15 gene shares all the above similarities and is
thus & new member of the human kallikrein multigene family. This gene was named KLK1S.

Many kallikrein genes are related to the pathogenesis of human diseases, depending on the tissue of
their primary expression. The KLK1 gene is involved in many disease processes, including inflammation (3),
bypertension (44), renal nephritis and diabetic renal disease (45,46), The connections of HSCCE (KLK7) with

skin diseases, including pathological inization and psoriasis, have already been reported (47,48). Little

et al. suggested that zyme (KLKG) may be amyloidogenic and may play a role in the development of
Alzbeimer’s disease (14). There are other reports desctibing connection of neuropsin (KLKS) expression with
diseases of the central nervous system, including epilepsy (49,50). Being primarily expressed in the thyroid,
KLK15 may play an important role in the normal physiology and pathophysiology of this gland. Among ail
other discovered kallikreins, many are expressed in the thyroid but noe at highest levels in this tissue (7,11)

The KLK15 gene is up-regulated, at the mRNA level, in a subset of prostate cancers. The distributions
of KLK15 qualitative expression status (high or low) between subgroups of patients differing by disease stage,
tumor grade and Gleason score indicated that high KLK15 expression was found more frequently in Grade 3
tumors as well as in stage IIl and Gleason score > patients. These findings indicate that overexpression of
KILK]15 is associated with more aggressive forms of the disease and may be an indicator of poor prognosis
(Table 3).
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There is now growing evidence that many kallikreins and kallikrein-like genes are related to
malignancy. PSA is the best marker for prostate cancer so far (20). Recent reports suggest that hK2 (encoded
by the KLK2 gene) could be another useful diagnostic marker for prostate cancer (21,51). NES1 (KLK10)
appears to be a novel tumor suppressor gene (23). The zyme (KLK6) gene was shown to be differentially
expressed in primary breast and ovarian tomors (24), and the human stratom corneum chymotryptic enzyme
(HSCCE, KLK7) has been shown to be expressed at abnormally high levels in ovarian cancer (25). Another
recently identified kallikrein-like gene, tentatively named the tumor-associated differentially expressed gene-14
(TADG-14)/neuropsin) (KLKS) was found to be overexpressed in about 60% of ovarian cancer tissues (26).
Pprostase/KLK-L1/ (KLK4), another newly discovered kallikrein-like gene, is speculated to be linked to
prostate cancer (13). Two newly discovered kallikreins, KLK-L4 (KLK13) and KLK-LS (KLK12), were also
found to be downregulated in breast cancer (10). Thus, extensive new literature suggests multiple connections
of various kallikrein genes to many forms of human cancer.

The existence of multiple alternatively spliced mRINA forms is frequent among the kallikreins.
Distinct RNA species are transcribed from the PSA gene, in addition to the major 1.6 kb transcript (19,52.,53).
Also, Reigman et al reported the identification of two alternatively spliced forms of the human glandular
kallikrein 2 (KLK2) gene (54). A. novel transcript of the tissue kallikrein gene (KILK1) was also isolated from
the colon (55). Neuropsin, a recently identified kalllkrein-like gene, was found to have two alternatively spliced
forms, in addition to the major form (26,56). KLK-L4 was also found to have different alternatively spliced
forms (10). Because the splice variants of KLK15 have an identical 5 sequence required for translation,
secretion and activation, it is possible to assume that they encode for a secreted protein (53).

In conclusion, a new member of the human kallikrein gene family, KLK15, has been characterized
which maps to the human kallikrein locus (chromosome 19q13.3-q13.4). This gene bas three related splice
forms in addition to the classical form. KILK15 is expressed in a variety of tissues but predominantly in the
thyroid, it appears to be up-regulated in more aggressive forms of prostate cancer and its expression is
influenced by steroid hormones. Since a few other kallikreins are already used as valuable tumor markers,
KLK15 may also find similar clinical applications.

Having illustrated and described the principles of the invention in a preferred embodiment, it should
be appreciated to those skilled in the art that the invention can be modified in arrangement and detail without
departure from such principles. All modifications coming within the scope of the following claims are claimed.

All publications, patents and patent applications referred to herein are incorporated by reference in
their entirety to the same extent as if each individual publication, patent or patent application was specifically

and individually indicated to be incorparated by reference in its entirety.
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Table 1. Primers used for genomic PCR amplification.
Gene GenBank
Primer name and sequence accession #

KLKI KLK1-A: ATC CCT CCA TTC CCA TCT TT | L10038
KLK1-B CAC ATA CAR TTC TCT GGT TC

KLK2 KLK2-A: AGT GAC ACT GTC TCA GAA TT | M18157
KLK2-B: CCC Can TCT CAC GAG TGC AC

PSA E5-A: GIC GGC TCT GGA GAC ATT IC | M27274
E5-B: AAC_TGG GGA GGC TTG AGT C

KLKI5 KLK15-F1  CTC CTT CCT GCT GGC ATC CA | AF242195
KLK15-Rl ~ ATC ACA CGG GTG GTC ATG TG
KLK15-F2  CAA GTG GCT CTC TAC GAG CG
KLK15-R2 _ GAC ACC AGG CTT GGT GGT GT

* a]l primers are presented in 5 3’ direction.

JP

2004-505649 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 |

(78)

WO 02/14485 PCT/CA01/01141

-35-

Table 2. KLK15 expression in 29 pairs of cancerous and non-cancerous prostatic tissues.

KLK15 Expression Number of patients P value *
Higher in cancer vs. normal 13
Lower in cancer vs. normal 3
High expression but approx. equal in both 8
tissues
Low (or no) expression but approx. equal in 5 0.021
both tissues

* P value was calculated by the McNemar test using the binomial distribution.
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Table 3. Relationship between KLK15 expression and other clinicopathological
variables in 29 patients with primary prostate cancer

No. of patients (%)

Variable Patfents ~ KLK15 negative KLK15 positive P
value*
Stage
it} 20 8 (40) 12 (60)
m 9 0(0) 9 (100) 0.033
Grade
Gl1/2 23 8 (34.8) 15 (65.2)
G3 6 0 () 6 (100) 0.15
Gleason score
<6 22 7(31.8) 15(62.2)
>6 6 0(0) 6 (100) 0.14
Unknown 1
*Fisher's Exact Test.
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An isolated KLK15 nucleic acid malecule of at least 30 pucleotides which hybridizes to one or more
of SEQ. ID. NO. I through 5 or 10 through 24, or the complement of one or more of SEQ ID NO. 1
through 5 or 10 through 24 under stringent hybridization conditions.

An isolated nucleic acid molecule which comprises:

®

(i)

(iif)

()

W)

™)

(vid)

a nucleic acid sequence encoding a protein having substantial sequence identity with an amino
acid sequence of SEQ. ID. NO. 6,7, 8, 0r %
a nucleic acid sequence encoding a protein comprising an amino acid sequence of SEQ. ID.
NO.6,7,8,0r9;
nucleic acid sequences complementary to (i) or (ii);
a degenerate form of a nucleic acid sequence of (i) or (if);
a nucleic acid sequence capable of hybridizing under stringent conditions to a nucleic acid
sequence in (i), (i) or (if);
a nucleic acid sequence encoding a truncation, an analog, an allelic or species variation of
a protein comprising an amino acid sequence of SEQ. ID. NO. 6,7, 8, or 9; or

a fragment, or allelic or species variation of (i), (ii) or (iif).

3. An isolated nucleic acid molecule which comprises:

4.

5.

6.

7.
(a)
[©)]
©
@

@

(i)

(iid)

(iv)

a nucleic acid sequence comprising the sequence of one or more of SEQID.NO. 1 through
5 or 10 through 24,wherein T can alsa be U;
nucleic acid sequences complementary to (i), preferably complementary to the full nucleic
acid sequence of one or mare of SEQID.NO. 1 through 5 or 10 through 24;
anucleic acid capable of hybridizing under stringent conditions to a nucleic acid of (i) or (if)
and preferably having at least 18 nucleotides; or

a nucleic acid molecule differing from any of the nucleic acids of (i) to (iif) in codon

sequences due to the degeneracy of the genetic code.

A vector comprising a nucleic acid molecule of any of the preceding claims.

A host cell comprising a nucleic acid molecule of any of the preceding claims.

An isolated protein comprising an amino acid sequence of SEQ. ID. NO. 6,7, 8, or 9.
A method for preparing a protein as claimed in claim 6 comprising:

transferring a vector as claimed in claim 4 into a bost cell;

selecting transformed host cells from untransformed host cells;

cultuting a selected transformed host cell under conditions which allow expression of the protein;
and

isolating the protein.

8. Aprotein prepared in accardance with the method of claim 7.

9.  Anantihody having specificity against an epitope of a protein as claimed in claim 6.
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18

19.

-41-

. An antibody as claimed in claim 9 labeled with a detectable substance and used to detect the polypeptide

in biological samples, tissues, and cells.

. A probe comprising a sequence encoding a protein as claimed in claim 6, or a part thereof.

A method of diagnosing and monitoring a condition associated with a protein as claiwed in claim 6 by
determining the presence of a nucleic acid molecule as claimed in any of the preceding claims or & protein
as claimed in any of the preceding claims. .

A method as claimed in ¢laim 12 wherein the condition is cancer.

A method for identifying a substance which associates with a protein as claimed in claim 6 comprising
(a) reacting the protein with at least one substance which potentialty can associate with the protein,
under conditions which permit the association between the substance and protein, and

(b) removing or detecting protein iated with the sut wherein detection of iated

protein and substance indicates the substance associates with the protein.
A method for evaluating a compound for its ability to modulate the biological activity of a protein as
claimed in claim 6 comprising providing the protein with a substance which associates with the protein
and a test compound under conditions which permit the formation of complexes between the substance
and protein, and removing and/or detecting complexes.
A method for identifying inhibitors of a KLK15 Related Protein interaction, comprising

(a) providing a reaction mixture including the KLK15 Related Protein and a substance that binds

to the KLK 15 Related Protein, or at least a portion of each which interact;

(] contacting the reaction mixture with one or more test compounds;
(©) identifying compounds which inhibit the interaction of the KLK15 Related Protein and
substance.

. Amethod for detecting a nucleic acid molecule encoding a protein camprising an amino acid sequence

of SEQ. ID. NO. 6, 7, 8, or 9 in a biological sample comprising the steps of:
(a) hybridizing a nucleic acid malecule of claim 1 to nucleic acids of the biological sample,
thereby forming a hybridization complex; and
(b) detecting the hybridization complex wherein the presence of the hybridization complex
correlates with the presence of a nucleic acid molecule encoding the protein in the
biological saraple.
A method as claimed in claim 17 wherein nucleic acids of the biological sample are amplified by the
polymerase chain reaction prior to the hybridizing step.
A method for monitoring the progression of cancer in an individual, comprising:
(a) contacting an amount of an antibody which binds to a KLK15 Related Protein, with a sample from
the individual so as to form a binary complex comprising the antibody and KLK15 Related Protein
in the sample;
(b) determining or detecting the presence or amount of complex formation in the sample;
(c) repeating steps (a) and (b) at a point later in time; and

JP
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20.

21.
22

24.

26.

27.

28.

-42 -

{d) comparing the result of step (b) with the result of step (c), wherein a difference in the amount of
complex formation is indicative of the progression of cancer in said individual.
A method for treating a condition mediated by a protein as claimed in claim 6 comprising administering
an effective amount of a compound identified in accordance with a method claimed in claim 15 or 16.
A method as claimed in claim 20 wherein the condition is cancer.
A composition comprising one or more of a nucleic acid molecule or protein claimed in any of the
preceding claims, or a substance or compound identified using a method as claimed in any of the

preceding claims, and a pharmaceutically acceptable carrier, excipient or diluent.

. Use of one or more of a nucleic acid molecule or protein claimed in any of the preceding claims, or a

substance or compound identified using a method as claimed in any of the preceding claims in the

0 il

ofa ion for treating a condition mediated by a protein as claimed in

claim 6, or a nuclejc acid molecule as claimed in claim 1.
A method of conducting a drug discovery business comprising: ’
(a) providing one or more assay systems for identifying agents by their ability to inhibit or
potentiate the interaction of a KLK15 Related Protein and a substance that binds to the
KLK15 Related Protein;
(b) conducting therapeutic profiling of agents identified in step (a), or further analogs thereof,
for efficacy and toxicity in animals; and

© formulating a phar ical preparation i one or more agents identified in step (b)

as having an acceptable therapeutic profile.

5. A vaccine for stimulating or enhancing in a subject to whom the vaccine is administered production of

antibodies directed against a protein as claimed in claim 6.

A method for stimulating or enbancing in a subject production of antibodies directed against a protein as
claimed in claim 6.

A method as claimed in claim 26 comprising administering to the subject a vaccine as claimed in claim
25 in a dose effective for stimulating or enhancing production of the antibodies.

A method for treating, preventing, or delaying recurrence of cancer comprising administering ta the subject
a vaccine as claimed in claim 25 in a dose effective for treating, preventing, or delaying recurrence of

cancer.

JP 2004-505649 A 2004.2.26
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Figure 1

TGGATTCTCTCACTCCCTCCCCAGACTGCAGCCGAACCCTGGTCCCTCCTCCACA
TGG CTT CTC CTC ACT CTC TCC TTC CTG CTG GCA TCC ACA
M W L L L T L s F L L A 8 T
G Lgaggtggccccaggagggggccaggtctgtgggagcaggtg
~Intronl...... o+ e sonJCaLCCECtaccecttetettag CA GCC CAG
A A Q
GAT GGT GAC AAG TTG CTG GAA GGT GAC GAG TGT GCA CCC CAC
D G D X L L E G D B c A P H
TCC CAG CCA TGG CAA GTG GCT CTC TAC GAG CGT GGA CGC TTT
S Q P w Q v A L Y B R L¢] R ¥
AAC TGT GGC GCT TCC CTC ATC TCC CCA CAC TGG GTG CTG TCT
N (o] G A s L I s P H w v L s
GCG GCC CAC TGEC CAR AGC CG gtatgaaggcaggggctcagggtcctga
A A C Q 8 R
ggga... SRR Y ok of o).« N SO .cgeactecactggegggaaa
accactcgcccgcacag C TTC ATG AGA GTG CGC CTG GGA GAG CAC
F M R v R L G B B
AAC CTG CGC AAG CGC GAT GGC CCA GAG CAA CTA CGG ACC ACG
N L R K R D G P E Q L R b T
TCT CGG GTC ATT CCA CAC CCG CGC TAC GAA GCAE CGC AGC CAC
S R v I P H P R Y B A R s B
CGC RAC GAC ATC ATG TTG CTG CGC CTA GTC CAG CCC GCA CGC
R N [p] 1 ¥ » » R = v o0 B A R
CTG ARC CCC CAG GTG CGC CCC GCG GTG CTA CCC ACG CGT TGC
L N P Q v R P A v L P T R (o]
CCC CAC CCG GGG GAG GCC TGT GTG GTG TCT GGC TGG GGC CTG
P H P G E A c v v s G w G L
@TG TCC CAC AAC GAG CCT GGG ACC GCT GGG AGC CCC CGG TCa
v 8 H N E P G T A G s P R s
CAA @ gtgcgtgaaaggatggagctggatummmmmmmnn.. . Intron 3..
Q
ctecaagtccactgtecttececcag TG AGT CTC CCA GAT ACG TTG CAT
v s L P D T L H
TGT GCC AAC ATC AGC ATT ATC TCG GAC ACA TCT TGT GAC AAG
(o4 A N I ] T I ) D T El C D X
AGC TAC CCA GEBG CGC CTG ACA ARC ACC ATG GTG TGT GCA GGC
8 b's P G R L T N T M v C A [}
GC@ GAG GGC AGA GGC GCA GAA TCC TGT GAG gtcagagcctagagg
A B [e] R 2] A E s c E
ggccatcaggeggaagaagaggg... wIntron 4. PR e 1e1 4
gagaccceetettttecccacag GET GAC TCT GGG GGA CCC CTG GTC
G D G G P L v
TET GGG GGC ATC CTG CAG GGC ATT GTG TCC TGE GGT GAC GTC
Cc G G I L Q G I v s w G D v
CCT TGT GAC AAC ACC ACC AAG CCT GGT GTC TAT ACC AAA GIC
P C D N T T X P G v Y T K v
TGC CAC TAC TTG GAG TGG ATC AGG GAA ACC ATG AAG AGG AaC
H Y L E w I R E T M X R N

c
TAT’TCTAGCC’[‘ATCTCCTGTGCCCCTGACTGAGCAGAAGCCCCCACAGCTGGCC’AGCAGCCC
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Figure 1 Cont’d

CGCCTGACATGGAACAGARCGGAGCCATCCCCCAAGACCCTGTCCAAGGCCCAGATGTTAGCCAAGG
ACTTGTCCCACCTGAGGACRARAGCTICGCECTCAAGCTCACCTGTTTAATGCCRAGATARCRARGCGT
TGATCCAAGTTGCTCTGTAGGAATTTCTGTGACTTTTTTCTGGGGTCARAGAGAAACCCCGAGACAC
TGTACACTGTTCCTTTTCACCCACCACCCCGATCCCTAGGTGAGGAGRAGCCGCTTGAAGCAGGGCT
CCATTCATTCAACACACATGACCACCCGTETGATCTTGARCRAGAGGCCCARTCTCACTTCGCCTTG
GTTTCCTTATCTGTAABATGAGACCATCTTATTGCTGACTTCAARCCGCTGTTGTCAGGATTARATG
AGATGATTCGTCTGAACTGATTARAATCGTGTCTGGCACTGA

SUBSTITUTE SHEET (RULE 26)

JP 2004-505649 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 |

(88) JP 2004-505649 A 2004.2.26

WO 02/14485 PCT/CA01/01141

3M1
Figure 2
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Figure 4
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SEQUENCE LISTING

SEQ ID NO

1

KLK15 full genomic structure

1

61
12
181
241
301
361
421
481
541
601
661
721
781
841
301
961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601

12

aga

ggtgggggea
caatkbcacce
ccagagtgga
cactgagggt
ggegttggat
agcactgget
gaagccactt
gcactttggy
ccaacatggt
acacctgtaa
cagaggttac
cteegtetea
tggactttat
gecageteea
ggactggact
gtggoteatyg
agagattgag

c
gagtgtcaga
toaaagctte
gtcagaccag

t

ggacaaagat
ctgaggecte
ctectegagg

acctgttagy
gaatttggaa
ccotgggteg
agctgecagt
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tgttggggeo
gatatgggga
ggcectgeag
ctcgtagggg

t

7))

tcecagaaga
agaaggattt
tactggagac
aggeagacac

v

atgeggtagy
gcgtetagga
ttotocttga
agoctgagge
gasactcegt

gc

&

aagtgagget
ggotggatca
ctctactaaa

ggagecagge
ctagaggtea
attacaaaaa

g

aactcatgee
ggagttcaag
ttagetoggae
aatctcttga

tgtaatecca
accagectog
gtggtggcac

a

agi

gat

acctgggcta

cagagccaga
tttgaagags

agaaagtgaa

ogtggty
gatgtagaaa
ggagggggac
cotgtaateo
gecatoetgy
at

gaccetttgy
ccaaaaggcece
cagcacttty

<)
ag’

agataagagy
ggaggccgag

gttgagatag
gtgggtggat
ctctacttaa

accaggegeg
catgaagtca

tgaggcggga
actgcactee

gacagggggt
ggctgacag:

gaatggtgtg
ageetggagty
cottgegtges

ta

ta

acagagtgag
tgatggagag
t

g
actcegtote
agatccacce

t

ttccagagat
tggtcagaag
ggaggcagaa
accctggtee
caggtgaggt
atgtctggge
cttecaccete
ctotggagte
gggttacaca
ggaactgett
acaataacag
agtgctgaga
tgtctettac
cctggeccag
acaacgtcta

gggggaceca
aaatttatta
gogtectgoo
ctectecaca
ggceccagga
ccagtgatct
cacctgtgee
gctatgttge
aacctgaget
cacctctetg
tgaggtctea
ggccaacage
agggtettty
gtagtgecee
totgtgotay

gaaggaagcy
acagtggatg
tcacctggat
atgtggette
gggggecagy

cagagtgggy
ggataagtet
tctetcacte
toctoactet
tetgtgggag

acct a

cag
aaaaaaataa
gctggtagea
gectagagga
ttgggagaag
gtgtotggag
cotcoccaga
ctecttectg
caggtgecee

aatgtcecta
ctggggecte
gagtectagy
ggcttegaat
atagcataac
acagacagac
aggggattaa
ttoaggtgty

ageecttace
tegetgecca
geaaccgett
gectteteta
agaggtaata
tccagettga
atgtggttot
caagccagge

gteaggtget
cgacaaggaa
ccttgetgty
taagacagea
tacatageaa
gteccacace
gtgtgaggea
acggtgetta

©
acattgtgec
anasagttgg
tggtgctgga
agagtaaacc
gggatacegy
ggatcctggt
ctgcagooga
ctggeatcca
cttcecaage
aagatcctte
ggtgctgety
cacggtectg
totecttgag
cccacttgag
geattagaca
tgccactcee
gaagcataay
gagcttacat

aca

cc
ttgggtgteoa

acctgatgc

gogtggactt

tecattaacgt

tetgecacaa
t

cce

3
tgectgetge
cteggtgece
tttgttaage
cagttcctga
ctgtgtgggt
ggagaggugt
cattotgtgt
geectgtatg

te

geccagotag
agctgtteag
cecttgteea
ctgtgatggy
gggagtgtge
cctggteety
gtgtgtgtat
tteacatect

atgaccctea
ctetgtgeac
M ©

ggcasactee
tetottotgg
cteetggegg
tecacctacct
ttggactage

ggctgtgget
agattgaact
agaaattggg
cecctgagac
gectegegee

teg

toa

ccacatccge
gagagtgtyy
a

atteccetoy
geatttggto

tcteacggug
togctgtgea

geetttggeco
aatcetgeee

a o

atgcatceac

tgacctigaa
gtgtgtotgt

c
tgtetctaat
gtacatgcac

catgtectta
gtgtgeagtg

agcataatge
ggtatacaag

tecoccatatg

ctg

ctggctgect
gtgetgeeee
ctctaactet
ttgtttogtt
caacctcage
gagtagctag

< g

tet t

tgatctagag
t £t

atggatasat

agacagcaag
acaaaatgte
ttttttgaga
teactgeaac
aattacagg:

M

agt

tegtgggtga
cggagtcteg
cteegectec

c

atcacggttt
ctetgeegeo
caggttcaag
a t

tag

ttg
taaccttgac
caagctggag
caattotgte
gattttigta

gt

actecctgace
aggogteage
tgtetgactt

teaggtgatc
caccacacct
atgttggeca

cacccaccte
ggecaacctt
tetecaggat

a
ggecttggee
gactatttat
ggacctgaac

tcccaaagty
tataggtaat
tttcacacgt

atgtectgee
cegtgtetag
gtgtetgeag
ttttttttgt
ttcagtggty
tetgectece
tttttattta
ctggtectcaa
ctgggattac
tetgtgeaga
atgtcectgt
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3661
3721
3781
3841
3901
3961
4021
4081
4341
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801
4861
4921
4981
5041
5101
5161
5221
5281
5341
5401
5461
5521
5581
5641
5701
5761
5821
5881
5941
6001
6061
6121
6181
6241
6301
6361
6421
6481
6541
6601
6661
8721
6781
6841
6501
6961
7021
7081
7141
7201
7261
7331
7381
7441
7501
7561
7621

2112

aac

aggtatcact
cttacaacaa
actcaaagtt
cectgtatge
aggtctgaac
tattecatgte
ttttttettt

caccatacat
tetteatttt
tcacagctag
aagtgtetgt
aatatccaat
ttaaccatce
tttekettet

acacacatgc

acacacacac

attaagtage
atacacatte
t

tacattcgaa

tc

(98)
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taccaggget
ctacctoatc
cgaataactt

tta

gac

ga

tetgtgtgtg
atattcatat
tttgagatgg

cteagectoe
tatttttgtt
caggtgatce

agagtagety
agagacaggy
aceegectey

ggattacagy
tttoccoata

gecteccaaa g

te
tgtttgtgty
acacatatga
agtttcactc
cegectecag
caceegecac
ttggecagge

tgcatgtaty
acatctgtge
ttgtecaccea
ggttcaageg
catgeccage
tggtctegaa
tacaggcaty

tgttgaattt
tgtgtgtaty
tgtgattett
ggctggagty
attttectge
taattttttg
ctectgacet

t

get

tecagtectg
atgaccttgt
agactctggy
gacaatttgg

tocatagety
atagccacat
gccaaggcty
tgaccgtgaa

tacctaagty

ctoggactca t

tggaagctgg
ac

g
atgtgeatgt

a

ggtecacacat
tgactggttt

ct

tot
ctetcteteo

cagagtctta

tagcaaatgg

ggtigt
goactttggg
taacatggtyg

aggctgagge
te

gggeagagea
te aa

actgagtgge
caagtgacca
gacttottge
gotgeggget
ggageatggt
tttgaagtca

cacatgegtt
coctgtetgaa
cetetggtet
agagttcetgg
ggctoacace
gaagtttgag
,_

tg

aattteaget
atgcatgtec
tgacatgtee
tgacgtctgt
cctgtateca
gtteccette
agaaaacagg
tgtaatceca
actacctgge
tggtggeggy

t

ca

a

ggatcactt

ga

cac .

tet

caaaaacaac

aacaacaaca

aaacazaaaa

cagggcaggy
gt

tgtecttgaga
g9’

tag

tet

agttagggga
gcaatgtaaa

c

caccocacte

t
getggaaggt
tt

gacgagtgtg
aa

ccagecatygg
€

agagctecta
cgaggaggee
tctetgaagy
agaatcctgy
tctaggagty

g

agggtcctga

caagtggcte
tgggtgctgt
gggageetgg
a

gat!
ggatgtcaag
aggasggaga
attcggggac
tgoctgactt

ggg t

a

tt
agactagttc
agaccaggag
cagactegtt

tegagttgee
tecactggey
aacctgegea
cegegetacy

cactctttga

agg!
tettictgte

t g

cagettttyga
ggggctggoa

goctoagtte
gtagttggag

gt £t
tetacgageg
ctgeggecca
ttegggggga
ttctgaaaga
aageettega
tagggatgtyg
gggatcgagt

atgtecgagat
ctetacttoe

ttctaaaggg
gggtaaccac

tcgggagace
tggcecogeac

ac

tag

©

aagcgegeag

ccaccgeaac

gaggcetgty
ageecceggt

a
tggtatctgg
cacaaggtge
get

cg

gacatcatgt
gtgctaccea

cgtctegggt
tgctgegect
cgegtigoee

tg
gtgaaaggat

gt
ggagetagat

a
gcgaggecte

Q

cattccacac
agteceageee
ccaccegggg
gacegetygy
aaggaatcet
t t

cecactgtett
teggacacat

cee

gtgag
cttgtgacaa

gagctaccca

gasgaagagy
ggccagagaa
gg! tg

gatggggaca
gatgctagay

ggtgtgggag
ttaggettgg

acg
gggegootga
gaggtcagag
tecggatgyy
agatggagta
t

gty
caaacaccat
cctagagagy
gttggattet
ggaagagaag
tt

cagecattate
ggtgtygtgea
ceatcaggeg
ctttgetttg
ttagaatagg

gggttgggat

tga

tagttagtit
ag at

gagatggcat
acg

cr ct

o

tt

aatggttitgg
tttgtttgoa

ggatgtggge
attggatata
tgggttgget
toguatggog

at

tgagttggat
ggttgggtga
ctgtttggga
atggattogy

ttaacttagt
gttgtattga
taaactggge
tttggggtga

t
acagttgecac
gototgttga
tgtattgagt
gattgcaaat

tggagttgea
attggagtiy
tgagttgggt
ggtgattagy

tttgattety
atgcagaaga
tgaatggtga
tgggggtgag
gggttggggt
tagggttcee
atgaggatga

acccetggte
caacaccacc
aaccatgaag

tgtgggggea
aagcetggtyg
aggaactgac

tectgcaggg
tetataccaa
tattctagee

©
cattgtgtee
agtctgecac
tatctoctgt

tg
tggggtgacy
tacttggagt
gccectgact

teecttgtga
ggatcaggga
gagcagaagc

gc

cctgtecaay
caaggtcace

gcccagatgt
tgtttaatge

tagccaagga
caagataaca
gte

cttgteccac
aagcgetgat

ctgaggacaa
coaagttget

t
cacceaccas
aa

ttt
ccegatecct
a

aggtgaggag

aagecggctty

aageaggget

agetggeget
ctgtaggaat
tgttectttt
ceatteatte

aatctcactt

ty
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7681 tccttatctg
7741 aatgagatga
7801 tctctggate
7861 taaggtttag
7921 gccaaggogg
7981 T

taaaatgaga
ttegtotgaa
ccagttaaay

312
ccatcttatt
ctgattaaaa
gacctaacag

gotgacttca
tegtgtetgg
acactagatt

g ct

(99)
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aaggectgtt gtgaggatta
cactgagtaa ataccctcta
accaagaatg gottittott
taatcccage a

geggetcact
ct.

e
tgaggtcacy
tact

att

tga
+

8041 aatcctagct
8101 gcagtgagee
8161 agaaaaazaa
8221 ggcaaatact
8281 gcrgetttga
8341 gaggctgeag

acttgggagg
gagategege
aaaazaaaaa
gtecttteet
ttttaccaaa
gaatctagtt

c
gtgatgtagg
cactgcacte

aaagatttag t

aggategott
cagcctggty
+

g

gaacttagga ggcaggagtt

acagagcaag actccatcte
a

t tc
aagcoaagac
cetaattate

cctgatata
aacctgttoy
ttcagagacc

t gg
aagectatgg gtttaccatt
acaaaatgtg atgttcaagg

8401 tcgetgaatg ttgaagtaca tgaamcctgge tcghtgagace tasatattgt actggtggtg
tetgtggtta gectgatett gacctgegay ggaaggttgt

8461 gg g

8521 ccagatctct ggactttgga ggacogacy ca gaagtgcgag
8581 gtctttgaga ccecgettght tggggeggcy ccggatttgg atgctamaaa ttacctggga
8641 catctgggtt totgtggete cccacacate tttaggaaca

8701 catttgggea acceggtggy agtgaacgge ctgge

SEQ ID NO 2

Classic mRNA {(1581..1623, 5258..5412, 5913..6196, 6317..6453)

TGTGGCTTCTCCTCACTCTCTCCTTCCTGCTEECATCCACAGCAGCCC 'TTX AGGTG
AC CCCCACTCCCAGCCATGECAAGTGGCTCTCTACGAGCGTGGACGCTPTAACTETGECGCTTCCCT
CATCTCCCCACACTGGRTGCTETCTGCEGCCCACTGCCARAGCCGCTTCATG. GCCT ACRAC
CTGCGCARGCGCGATGECCCAGAGCARC TACGGACCACGTCTCGEGTCATTCCACACCCGCGCTACGRAGOGCGCA
GCCACCGCAACGACATCATGT TGCTGCECCTAGTCCAGCCCGCACGCCTGARCCCCCAGETECCCCCCGOGETECT
ACCCACGCETTECCCCCACCH C PGGCTPGEEECCTCGTETCCCATAACGAGCCTES
ACCEC 'CCCCEGTCAC, TGA TCCCAGATACGTTGCA' CAACATCAGCATTATCTCCGACA
CRTCTTGTGACAAGAGCTACCCAGGGCGCCTGACARACACK AGGCGC GAGGCGCAGA
ATCCTETGAGGGTGACTC TEGEGGACCCCTGGTCIGTEEEECCATCCTGCACRECATTETGTCCTGEGETGACGTC
CCTTGTGACARCACCACCAAGCCTEGTGTCTATACCARAGTCTGCCACTACTTGGAGTGGATCAGEGARACCATGA
AGAGGARCTGACTATTCTAGCCTATCTCCTGTGCCCCTGACTGAGCAGARGCCCCCACAGCTEGCCAGCAGCCCCG
CCTGACATGGAACAGAACGGAGCCATCCCCCARGACCCTETCCARGECCCAG: CAAGGACTTGTCCCAC
CTGAGGACAAAGCTEGCGCTCAAGGTCACCTGTTTAAPGCCAAGATARCAAAGCECTGATCCAAGTTGCTCTGTAG
GAATTTCTGTGACTTTTTTCTGGGGTC: CCCGAGACACTETACACTGTTCCTTTICACCCACCACCC
CGATCCCTAGETGAGGAGRAGCGECTTGAAGCAGGGCTCCATTCATTCAACRCACATCGACCACCCGTETGATCTTG

AARCAAGAGGCCCAATCTCACTTCGCC! TCCTTATCTGTAARATGAGACCATT TGACTTCARAGG
GCTGTTGT! GTCTGAACTGATTAAARTCGTETCTGGCACTGA
SEQ ID NO 3

KLK 15 mRNA SPLICE VARIANT 1 structure (1581..1623, 5259..5412, 5813..6078,
6317..6453)

ATGTGECTITCTCCTCACTCTCTCCTTCCTRCTGCCATCCACRGCAGCCCAGGATGGTGACARGTTGL GGTG
ACGAGTGTGCACCCCACTCCCAGCCATGGCAAGTGGCTCTCTACGAGCETGRACGCTTTAACTGTGGCGCTTCCCT
CATCTCCCCACACTGEGTGCTGTCTGCGGCCCACTGCCARRGCCGCTTC] nelals CARC
CTECGCARGCECGATGGCCCAGAGCARCTACGGACCACGTCTCGGGTCATTCCACACCCGCGCTACGRAGCGCGCA
GCCACCGCRAACGACATCATGTTGCTGCGCCTAGTCCAGCCCGCACECCTGARCCCCC! TCCCAGATACG
TTCCATTGTGCCAACATCAGCATTATCTCGGACACATCTTETGACAAGAGCTACCCAGEGCECCTCGACAAACACCA
Lyel AGGCGCH GAGGCECAGRATCC I< ‘CCCTGGT
CATCCTGCAGEGCATTGTGTCC GACGTCCCTPGTGACAACACCACCARGCC PATACCARRGTC
TGCCACTACTTCGAGTGEATCAGGGARACCATGAAGAGGAACTGACTATTCTAGCCTATCTCCTGTGCCCCTGACT
GAGCAGAAGCCCCCACAGCTGGCCAGTAGCCCCGCCTGACATGGARCAGAACEGAGCCATCCCCCARGRCCCTRIC
CAAGGCCC CARGGACTTGTCOCACCTCAGGACAAAGCTGGCGUTCARGETCACCTATTTAATGCCA
AGATAACAAAGCGCTGATCCAAGTTGCTCT! GGAATTTCTGTGACTTTTTTCTGGEEGTCARAGAGAAACCCCGA
GRCACTGTACACTGTTCCTTTTCACCCACCACCCCGATCCCTAGETGAGGAGAAGCCECTTGARGCAGGCCTCCAT
TCATTCARCACACATGACCACCCGTGTGATC TTGRAACAAGAGGCCCAATCTCACTTCGCCTTGETTTCCTTATCTG
TAAAATGAGACCATCTTATTGCTGACTTCRAAGGECTCT

SEQ ID NO 4
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KLK 15 mRNA SPLICE 2 structure (1581..1623, 5259..5412, 5913..6196,
7127..7786)

ATCTGECTTCTCCTCACTCTCTCCTTCCTGCTEGCATCCACAGCAGCCC. AGTTGCT T
ACGAGTETECACCCCACTCCCAGCCATEGCAAGTGGCTCTCTACGAGCGTGEACGCTTTAACTETGGCECTTCCCT
CATCTCCCCACAC TGTCTGCGECCCACTGCCAARGCCGCTTCAT GCCT CAARC

CTGCECRAGCECEATEGCCCAGAGCAACTACGGACCACETCTCGGGTCATTCCACACCCECECTACGARGCGCGLA
GCCACCGCAACGACATCATGTTACTGCGCCTAGTCCAGCCCGCACGCCTGAACCCCCAGETECGCCCCECGETECT

ACCCACGCGTTGCCCCCACCC C PCTGECTEEEECC CCACAACGAGCCTEGE
ACCGCT! CCCCGRTCAC "GACTC CCCTGGTI TCCTGCAGGGCATTCTG
TCCTE GPCCCTTGTGACAACACCACCAAGCCTGETGTCTATACCARAGTCTGCCACTACTTGGAGTGGA
TC: GAARCCATGAAGAR CTGACTATTCTAGCCTATCTCCTGTGCCCCTGACTGAGCAGAAGCCCCCACAGT
TEECCAGCAGCCCCOCCTEACATGEARCAGAACGGAGCCATCCCCCARGACCOTETCCARGECCC: TAGCC
AAGGACTTGTCCCACCTGAGGACABAGCTGECGCTCAAGRTCACCTGTTTAATGCCAAGATARCAARRGCGCTGATC

TC! G TTCTGTGACTTTTTT AGAGAAARCCCCGRGACACTGTACRCTGTTCCT

TTTCACCCACCACCCCGATCCCTAGGTCAGGAGAAGCGGUTTGAAGCAGGGC TCCATTCATTCRARACACACATGACC
ACCCGTGTGATCTTCARCAAGAGGCCCARTCTCACTTCECCTTGETTTCCTTATC TGTARAATGAGACCATCTTAT
TCCTGACTTCAA GTTGT TGA

SEQ ID NO 5

KLK 15 mRNA SPLICE 3 structure {(1581..1623, 5259..5412, 5913..6078,
7127..7786)

ATETGECTTCTCCTCACTCTCTCCTICCTGCTGECATCCACAGCAGCCC, AGTTGCTGE: Ly
ACGAGTGTGCACCCCACTCCCAGCCATGGCAAGTEGCTCTCTACGAGCETGGACCCTTTAACTGTGGCECTTCCCT
CATCTCCCCACAC TGTCTGCGGCCCACTGCCARRAGCCGCTTC GCCT ACARC

CTGCGCAAGCGCEATGGUCCAGAGCAACTACGEACCACGTCTCGEGTCATTCCACACCCGCGCTACGRAGCGCGCA
GCCACCGCAACGACATCATGTTGCTGCGCCTAGTCCAGCCCGCACGCCTGARCCCCC TGACTCTGECEGACC
CCTGGTCTGTGEEEECATCCTGCAGGGCATTGTGTCCTGEGGTGACGTCCCTTATGACAACACCACTCAAGCCTGET
GTCTATACCAAAGTCTGCCACTAC ACCATGAAGAGGARCTGACTATTCTAGCCTATCT
CCTGTECCCCTGACTEAGCACARGCCCCCACAGCTGGCCAGCAGCCCCECCTGACATGEGARCAGAACGGRGCCATC
CCCCARGACCCTGTCCAAGGCCC GT" CAAGGACTTGTCCCACCTGAGEACAAAGCTGGCGCTCARGETC

ace ATGCCAAGATAACARAGCGCTGATCCAAGTTGCTC TTCTGTGACTTTTTTC!
AARGAGAAACCCCGAGACACTGTACACTGTTCCTTTTCACCCACCACCCCGATCCCTACGTGAGGAGRAGCEGCTT
GAAGCAGGGCTCCATTCATTCAACACACATGACCACCC TTGAAC. ‘CAATCTCACTTCGCCT
TGETTTCCTTATCTGTAAARTGAGACCATCTTAT TGACTTCAAAGGGCTETT

SEQ ID NO &

KLK15 protein

MWLLLTLSFLLASTAAQDGDKLLEGDECAPHSQPWQVALYERGRFNCGASL I SPHWVLSARHC( EHIN
LRKRDGPEQLRTTSRVIPHPR IMULRLVQPARLNPQVRPAVLPTRCPHPGEACVVSGWGLVSHNEPG
TAGSPRSQVSLPDTLHCANISIISDTSCDKSYPGRLINTMVCAGREGRGABSCEGDSGGPLVCGGILQGIVSWGEDY
PCDNTTEPGVYTKVCHYLEWIRETHMKRN

SEQ ID MO 7
KLK15 splice variant 1

MWLLLTLSFLLASTARQDGDRLLEGDECAPHSQPWQVALYERGRFNCGASLI SPHWVLSAAHCQSRFMRVRLGEHN
LRKRDGPEQLRTTSRVIFHPRY ) IMLLRLVQPARLNEQ

SEQ ID NO 8
KLkl5 splice variant 2
MWLLLTLSFLLAST2AQDGDRLLEGDECAPESQPWQVALY ERGRFNCGASL I SPHWVLSAAHCY

LRKRDGPEQLRTTSRVIPEPRYEARSHRNDIMLLRLVQPARLNFQVRPAVLPTRC PHPGBACVVSGWGLVSHNERPG
TAGSPRSQG
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512

SEQ ID NO S

KLk15 splice variamt 3

(101) JP 2004-505649
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MWLLLTLSFLLASTAAQDGDKLLEGDECAPHSQPWQVALY ERGRFNCGASLI SPHWVLSAAHCQSRFMRVRLGERN

LRKRDGPES RVIPHPR IMLLRLVQPARLNPQ

VYTKVCHYLEWIRETMKRN

SEQ ID NO 10
HENEPGTAG
SEQ ID NO 11

5' Untranslated

1-1580

GA ACC! TGGGECC

TCCC AAAGATGAATTTGGAA

GATATGGGGAAGAAGGA’I‘TTCAATTCACCCTCAAAGCTTCCTGAGGCCTC
GEECCCPGCAGTACTCGAGACCC: AGACCA

Crrr‘("'r‘r‘r‘r‘r‘r‘ GCTECCAGTCTC ACACCAC

(& GTC) CTC) GCEEGEC AGGGBRAT

el TAGCCTAAGCATY PGGCAGGAG

GGAAAATGGCBGGAC TGGCTGCGTCTAGGACAAG! G‘ICATGGGAGACCCAG
ARGARGCCACTTTTGTCCT

GGAGCCAGGCAACTCATGCCTETAATCCCAGCACTT rN"AGﬂ('

TCAAGACCAGCCTGGCCAACATGET
GAAACTCCGTCTCTACTAAAA‘ITACAAAAATTAGCTGGGCGTGGTGGCAC
ACACCTGTAATCCCAATTGCTTCGCRAGGCTGAGGCAGGAGARTCTCTTGA
ACCCAGAAGGCAGAGGTTACAGTGAGCGGAGATCACGCCACTCCACTCCA
ACCTGGGCTACAGAGCCAGACTCCGTCTCARAABARARRAAAAARRAGAR

2:1 ARGTGAATT TGGACTTTATCCT
CCAAGGATCCAT ACAGCCAGCTCCA
ABGACCCTTTGCEGOTCATERC ARGCTGETGGAGG
GGACTGGAC CCAARAGGCCAGAT
ACCAGGCGCEGTCGCTCATCCCTGTARTCCCAGCAC CGAG
GT ATGAAGTC, T “CATCCTGGCTARCACGGT
G N‘f‘f*""f‘ ICTCTAC! ARAA TTTCCAAARAATTAGCCGRG
CAC GCCTETAGTCCCAGCTACTCGGGAGGC TGAGGLEEGA
&} TTGCAGTGAGCCGACATTGTECC
ACTGCACTCCAGCCTGGGTGACAGAGTGAGACTCCGTCTCAAAAAAA’I‘AA
CTTRC CCACCC
TCCTGCTGGAGGCTGACAGET! AGEET
C'I‘GTCCGAGfmm SCTTCC el
AGGAAGCGC. T CGGTGGTCAGAAG
BAAATTTATTARC ABRGTCTGTGTC CTGGT
GGAGG AR CTGCCTCAC TCTCTCACTCCCTCCCCAGR

CTGCAGCCGAACCCTGGTCCCTCCTCCACA

SEQ ID NO 12

Exon 1

1581-1623
ATGTGGCTTCTCCTCACTCTCTCCTTCCTGCTGGCATCCACAG
SEQ ID NO 13

Intron 1

VCGGEILQGTVSWGDVPCDNTTKEPG

A 2004.2.26
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{CCCC CAGGTC GCAGGTGCCCCCTTCCCAAGCATGTCTGGGCCCAGTGATC
TGCCAGCCCCTACCTCACCCAGAGACCACTAARGATCCTTCCTTCACCCTCCACCTETGCCAATGTCCCTARGCCC

'I"I‘ACCGTCAGGTGCTGGTGCTGCTGC’I‘OI‘GGAGTCGCTATGTTGCCTGGGGCCTCTCGCTGCCCACGACAAGGAAC
ACGGTCCTGGEETTACACAAACCTGAGCTGAGTCCTCEEECABCCGCTTCCTTGT C

CTTCACCTCTCTEGGCTTCGAATGCCTTCTCTATAAGACAGCACCCACT TARC; TCAATS
GCATAACAGAGQI‘AATATACATAGCAAGCATTAGACAAGTGC'1‘GAGAGGCCAACAGCACAGACAGACTCCAGCT’I’G
AGTCCCACACCTECCACTCCCTGTCTCTTACAL TCTTT CAGAAGT
ATAAGCCTGGCCC: TAGTGCCCCTTC AGCCAGGCACGETC “'l“'l‘ CATACAACGTCTAT
GTGTEETGGGCACCACCGACCTCATTTGACABGEEAAGEEGCTETCRCTC CGGCCACAACATCAAGGTC
ACCTTGGGTGTCAGGCARACTCCAGATTGAACTCAGCTGCCACACACCARGAAATTAATTGTAACCTGATGCCTCT
CTTC GABRATTGGGC TTTCATTARCGTTCTCCCACRARTGACCCTCACTCCTGEGEGECCCCTGAGR

CCCCCACGCCTCCAGCCTCCCCTCCGGCTCTCTCTGTGCACTCACCTACCTECCTCGCGCCTGCCTGCTRCGCCCA
GCTGGEGCCTCCACCTTCCTCTGECTTEGACTGECCAGETGCAGCCTCGETGCCCAGCTGTTCAGCCCGTACCCTC
CGCOCTTCGGAGEACGACCTCACCCTTCCTTT! GCCCCTTETCCACCACATCCGCATTCCCCTGGTCTCACG
GGGRGCOTTTEECCCACTTCCTGAC! TTGGTCTGECTETGCARATCCTGCCCCTE
TECATGECTTCAACCTIC TCCACATTECC CTGGTCCT
GIGACCTTERATGTCTCTAATCATGTCCTTARGCATARTGCCATTCTGTOT T '‘GTACA
TGCACGTETAC AAGGCCC TCACATCCTCTCCACATGCATGAGCCAGATCCCCATATGT
GABACCCAATCAGTGACTCCACAGATCTGGC TGATC TETCCTGCCCTGEECTG
CCTCTGECTTCAGCTGCATCTCTTTEACCTTGARTGCCCAGCCCCETCTCTREETGCTCCCCCAGACAGCARGTCC
ACATCTG TGGCCTTC TGCAGCTCTAACTCTACAABATGTCTTGTGRGTGAATCACGGTT
PTAACCTTGACTTTTTTTTGTTICTTTGGTTT TTTTTGAGACEGAGTCTCGCTCTECCGCCCAAGT! AG
TCGETGCAACCTCAGCTCACTECAACCTCCECCT LAGGTTCAAGCAAJ TCTGTCPCTGCCTCCCGAGTACCTAGA
ATTACAGGCACGCACCACCACGCCCAGCTGATTTTT T TA" T TTT
GGGATTTCACGATGTTGCCCAGGCTGETCTCARRCTCCTG: (‘("\"f‘ ‘CACCCACCTCGGCCTTGGCCTCC
CRAAGTGCTGGGATTACAGGCETGAGCCACCACACCTGGCCARCCTTGACTATTTAT TATAGGTAAT TCTGTGCAG
ATGTCTG: T CATCTCC CTGARCTTTCACACGTATGTCCCTGTGACTARATCCAGGTG
TCATTTGCAARARACAACTA TAT \GCTACCAGGGC ACTCACCATACATACACACATGCA
CACACACACATACACA’I‘TF(‘W‘Af‘FrP(‘l\'T‘(‘I’"P’T\Ar‘ ACBATCTTCATTTTAC! AACAGRGGCRCAGAC
GGTCGAATAARCTTACTCAAAGTTTCACAGCTAGTACATTCGAACCCAGCCTTAAGGACCCATCTTTGTCCAGACCT
TGCTATGCAAGTGTCTGTGACACTGGATGCCARGACTCACAL! 'GTTGAATTTAGGTCTGAACAATATCCAR
TTCTGTETGTGTCTTTETGTGTECATETGTETCT ATGTCTTAACCATCCATATTCATATACACA
TATGAACATCTGTGCTGTGATTCTTTTTTTTTTT ACTCTTGTCACCCAG
GC TGEACCAACCTCCGCTCACTCCAATCTCCECCTCCCGGGTTCAAGC! TTTCCTGCCTCAGCC
TCCAGAGTAGCTGGGATTACRGECACCCCCCACCATGCCCAGCTA, TTTTGTATTTTTGTTAGAGA T
CCCCATATTGGCCAGGCTGGTCTCGAACTCCTGACCTC] CACCCGCCTCEGECTTCCC GTGCTGGE
TTACAGGCATGAGCCACCGTGCCCAGCCTETGC TCTTGAAGCTGCARCCCATGTGCATGCAAGTGAATTT
CAGCTTCCAGTCCTGTCCATAGCTGTACCTARGTGTEGAAGT ‘PGTCCATGACCTTGTA
TAGCCACATCTGGGACTCATACTGCACACTCARTTTGGCTGACATETCCAGACTC TEEEECCAAGGCTGGGTCACA
CATACTGAGTGGCCACATGCETTTCACCTCTGTGACAATT! CGTGAATGRCTCETTTCARGTGACCACCT
GICTGAACCTGTAPCCAGTGCCCCTGTCTCCACCCCCARCCACAGAGGACTTCT TECCCTCTGETCTETTCCCC 1 1
CCTCTCTCTCCCAGAGTCT A AAACAGGCAGC
AACAARCAGGGCAGGCCGAGCATGGTCGCTCACACCTGTARTCCCAGCACTT TCAGGCGEGCRGAGCAT
TTGAAGTCAGARGTT TACCTGGCTARC CTCGTCTCTACTAAABATACAAARATTAGCCAG
GTGTCET GGECACCTCAGCTACTC TGAGE CTTGARCCC! CA
GTGAGCTGAGATCATGCCACTCCACTCCAGCCTGGGCARA TCCGTCTC. AACARCARCRACRAC
ARAACAAARBACAGGEC: GECATAGGC] AGGGTGCA
TGTAAACGTCCCTETCCTCAGECATCCTC TACCCCTTCTCTTAG

SEQ ID NO 14

Exon 2

5259-5412

CAGCCC TGGTH AGTTGC ACCCCACTCCCAGCCATEGCAAGTGECTCTCTA

CGAGCETEGACCCTTTARCTETEGCGCTTCCCTCATCTCCCCACACTGEGTCCTETCTECEGCCCACTGCCARAGT
ce

SEQ ID NO 15
Intron 2

5413-5912

JP 2004-505649 A 2004.2.26
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GTATGARGGCAGEGGCTCAGGETCC CTGGTTC TCCTAGATTT ACGGA
GGCAGACGCCAGARCTCCTGGGTTCTGARAGACGAGGAGECCGGATETCARGCCCCTCEOTTAGGAAGGAGTGTET
GTTTCABAGCCTTCGATCTCT! TAGTTCCAGCTTTT TCAGTTCT!
AGRATCCTGGATTCGGCGACAGACC: GAGTTC’ futay
ACTTCAGACTCGTTGGTCCTTGAGGAGCAGECGCTEEARCCATTGECT PTCAGGETCTTGGEARAAGCTARTGGGAT

GTC CTCGGGTTGCCCACTCTTTGATCTTTCTGTCCTCTACTTGCGGETARCC

T
ACTGECCCGCACTCCACTGGCGGGAAAACCACTCGCCCGCACAG

SEQ ID NO 16

Exon 3 (Clessic and Splice Variant 2)

5913-6196
o e ac a tgg
t cattccaca acg gacateatgt tgetgogeot
agtccagoee goacgectga acccccagght gogoccegey gtgetaccoa cgegttgcee ccaccegggg
g togtgtetgg gy

agcccecggt cacaag

SEQ ID NO 17

Intron 3 - Classic and Spice Variant 2
61976316

tge gtgaaaggat ggagctggat gegaggectc aaggaatccta tgctccaggg ctottgggcg
gaggggaca agggccggaa tttatggate. tgeteccaagtocactgtett ccecag

SEQ ID NO 18

EBxen 3 - (Splice variant 1 and 3)

5913-6078

CTIC: cCs GOACAACCTGCECAAGCGCCATGECCCAGAGCARCTACGEACCACETCTCRE
GTCATTCCACRCCCGCECTACGARGCGCGCAGCCACCGCAACGACATCATGTTECTGCGCCTAGTCCAGCCCGCAC
GCCTGAACCCCCAGGTGCGECCCCECEETPECTACCCACGCRTPGCCCCCACCC CTET TGG

CTGEEECCTCETETCCCACAACGAGLCTEEEACCGCTCGRAGCCCCCERTCACAAG

SEQ ID NO 19

Intron 3 - (Splice variant 1 and 3)

6079-6316

GTGCGTGAARGGATG! TGGATGCGAGGCCTCAA CTATGCTCCAGGRCTCTTEGG AG
GGCCGGAATT! TGCTCCARGTCCACTGTCTTCCCCAG

SEQ ID NO 20
Exon 4

6317-6453 (Classic and Splice Variant 1)

TGAGTCPCCCRGATACGTTGCATTGTGCCAACATCAGCATTATC TCGGACACATCT AAGAGCTACCCAGG
GCGCCTGEACAAACACC) GGCGCGEAGGECAGAGGCGCAGAATCCTGTGAG

SEQ ID NO 21

Intron 4 (Classic and Splice Variaat 1)

JP 2004-505649 A 2004.2.26
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6454-7126
GTCAGAGCC CATCAGGCGGA. G ' T
TCTTTGCTT ¢ "TAGGCT
GGTTCGAGTTGGCCT TATAGGTCEGGATTGCGTTRTT TGAGETGC ACTGTGATAGTTAGTT ATG
T ATGSE T TACGT TGAATT
GATTTTGTTTGGAATGCAGAAGACATCAAGATTGAGATTGGATTT TGATTTGATTTTCA
AT "GAGTTGGATT TLAGTACAGTTGCACT 7

TGTAT TGGCTC T
TGEGCTGTATPGAGTTGACTTGEETTEEEETTCCC TTGGGGTGAGATTGCARATG
GTGATTAS T \TCC ACTCAACCTGAGACCCCCTCTTTTCCCCACAG

SEQ ID NO 22
Intron 4 (Splice variant 2 and 3)
6079-7126

T GCGCCCCGCE GTGCTACCCA CGCEITGCCC CCACCCGGEG GAGGCCTGTG TGETGTCTCG
CTGGGGCCTG GTGTCCCACR ACGAGCCTGG GACCGCTGGG AGCTCCCGGT CACARGGTGC GTGRAAGGAT
GGAGCTGEAT GCGAGGCCTC ARAGGAATCCTATGCTCCAGG GCTCTTGGGC RGGGCCGGAA
TT TGCTCCARGT CCACTGTCTT CCCCAGTGAG TCTCCCAGAT ACGTTGCATT GTGCCAACAT
CAGCATTATC TCGGACACAT CTTGTGACAA GAGCTACCCA GGGCGCCTGA CAAACACCAT GGTGTGTGCA
GGCGCGGAGE GCAGAGGCGC AGRAATCCTGT GAGGTCAGAG CCTAGAGEGG CCATCAGGCG GAAGAAGRGG
A TCC CITTCCTTIG GGCCAGAGAA GATGCTAGGG
TTAGGCTTGG AGATCGCAGTA GGAAGAGAAG TTAGAATAGG GGTGAGGTTG GAGTTGGGET TATAGETGGG
GATTGCGTTG TTTGAGGTGE ATAACTGTGA TAGTTAGTIT GAGATGGCAT GGGTTEGEET TGAGAATGGE
AATGGTTT! TG ACGTCAGGGT TGRATTGGGA TGAGGTAGAT TTTCTITGGR
ATGCAGAAGA CATGAAGATT GAGRTTGGAT TTTGAGATGG GCATGGGTTT GATTTGATTY TGAATGGTGA
GGATGTGGGC TCAGTTGEAT TTAACTTAGT ACAGTTGCAC TGGAGTTGCA TGGGGGTGAG ATTGGATATA
TTGGETG: ™ G ATTGGGGTTG T T TT! T CTGTTTCGGA
TARBCTGGGC TGTATTGAGT TGAGTTGGGT TGGGGTTCCC TTT
GATTGCARAT GGTGATTAGG ATGAGGATGA ATCCAGGAGG TTTCACTCAA CCTGAGACCC CCTCTTITCC
CCACAG

SEQ ID NO 23

Exon 5

7127-7786

GGTGACTC G CCCTEGTC ATCCTGCAGGCCATTGTCTCCTGGGGTGACGTCCCTTGTGACA
ACACCACCAAGCX IATACCARAGTCTGCCACTACT: AGGAACTG

ACTATTCTAGCCTATCTCCTETECCCCTGACTGAGCAGRAGCCCCCACAGCTGGCCAGCAGCCCCGCCTGACATEG
AARCAGAACGGAGCCATCCCCCARGACCCTETCCARGGCCCAGATGTTAGCCARGGACTTGTCCCACCTGAGGARCAR
BGCTGGCGCTCARGGTCACC CARGATAACABAGCGCTGATCCAAGTTGCTCTGTAGRARTTTCTGT
GACTTTTTIC A ACCCCGAGACACTGTACACTGTTCCTTTTCACCCACCACCCCGATCCCTAG
GTGA A, GGCTTGAAGCAGGGCTCCATTCATTCAACACACATGACCACCCETGTGATCTTGARCAAGAGET
CCAATCTCACTTCGCCTTGETTTCC TTATCTCTAARATGAGACCATCTTATTGCTGACTTCAAAGEGCTGTTGTGA

GGATTAAAT GTCTGAACTGAT ARTCCTGTCTGGECACTCA

SEQ ID NO 24

7127-7278%

GGTGACTC! CCCTGGT ATCCTGCAGGGC! 'C GTCCCTTGTGACA
ACACCACCAAGCCTGGTGTCTATACCAAAGTCTGCCACTACT ieler CAT AGGAACTG
A

SEQ ID WO. 25

JP 2004-505649 A 2004.2.26
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Zyme

MRKLMVVLSLIARAWAREQNKLVHGGPCDKTSHP¥QAA) CGEVLIHPLWVLTARHCKKPNLQVFLGRHN

LRORESSQEQSSVVRAVIHEDYDAASHDODIMLLRLARPAKLEELIOPLPLERDCS ANTTSCHILGWGKTADGDF P
DIrIQCAYIHLVSREECEHAYPGQITONMLCAGDEKYGRDSCQEDSGGPLYCGDHLRGLVSWGNIPCGSKEKPGVYT
NVCRYTNWIQKTIQAK

SEQ ID NO. 26

KLK-L4

MWPLALVIASLTLALSG QESSKVL LPGGYTCFPHSQPWQAALLVQGRLLOGGVL.VHPKWVLTARH
CLKEGLKVYLGKEALGRVEAGEQVREVVHSI PHFEYRRSPTHLNHDHDIMLLELQSPVOLTGY IQTLPLSHNNRLT
PGTTCRVSGWGTTTSPQVNYFPRTLQCANIQLREDEECRQVY PGKITDNMLC. ISCEGE LVCNRTL
YGIVSWGDF PCGOPDRPGVYTRVSRYVLWIRETIRKYETQOORWLKGPQ

SBQ ID NO. 27
KLK-L6&

MFLLLTALQVLATAMTQSQEDENKI IGGHTCTRSSQPWOAATLA
GPRRRFLCGGALLSGOWVITARHCGRPILOVALGKHNLRRWEATQOVLRVVRQVTHPNYNSRTHDNDLMELOLOQP
ARIGRAVRPIEVTQACASPGTSCI PIARYPASLQCVNINISPDEVCQRKAYPRTITPGMVCAGVPQGG
KDSCQGTL RGQOLQGL ALPGYPGVYTNLCKYRSWIEETMRDK

SEQ ID NO. 28
TLSP

MORLRWLRL LTAAREPGARSSPLQAMRILQLILLALATGLVGEETRI TKGFECRPESQPWOAALFERTR
LLCGATLIAPRWLLTAAHCLRPRYIVHLGOHNLQKEEGCES PHPGFNNSLPNKDHRNDIMLVKMASPV
SITWAVRPLTLSSRCVTAGTSCLI JLRUPHTLRCANITITEHQRCENAYPGNITDTMVCASVQEGGK
DSCX VCNQSLOGIISWGODECATTRKPGVY TKVCKYVDWIQE

SEQ ID NO. 29

KLK-L3
MKLGLLCALLSLLAGHGWADTRAIGAEECRPNSQPWOAGLFHLTRLFCGATL.T SDRWLLTARHCRKPY LWVRLGEH
HL QLFRVIDFFPHPGFNKDL )DIMLIRLPRO; ‘QPLNLSQTCVS PGMOCLI SGWGAVS
SPKALFPVTLQCANISILENKLCHWAYPGHISDSMLCAGL S LVCNGTLAGY SRP
RRPAVYTSVCHYLDWIDEIMEN

$EQ ID NO. 30

NES1

MRAPHLHLSAASGARALAKLLPLLMAQLWAAEAALLFQONDTRLDPEAYGAPCARG SQPWQVSLENGLSFH
CAGVLVDQSWVLTAAHCGNKPLWARVGDDE LL-LLOG-EQLRRTT RSV YHQGSGPL L LML
LKDARPVV-PGPRVR ALOLPYR-CAQPGDQ COVAGWGTTAARRVK YNKGLTCSSITILSP
KECEVEYPGVVTNNM ICAGLDR-GQDPCQS DSGGPLVCDETLQGI LSWG-
VYPCGSAQHPAVYTQICKYMSWINK VIRSN

SEQ ID NO.31
KLK-L5
MGLSIFLLLCVLGLSQARTPKIFNGTECGRNSQFHQVGLF EGTSLRCGEVLIDHRWVL TARHCSGSRYWVRLGEHS

LSQLDWTEQIRHSGFSVIHPGYLGAST RLLRLRLPVRVTSSVQPLPLPNDCATAGTEC] TNHPR
NPFPDLLQCLNLSIVSHATCHGVYPGRITSNMVCAGGVPGODACS VCGGVLQ *GODGIP

JP 2004-505649 A 2004.2.26
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GVYTYICKYVDWIRMIMRNN

SEQ ID NO.32
Neurcpsin

MGRPRPRAAKTWMFLLLLGGAWAGH SRAQEDKVLGGHECQPHSQPWOARLFOGOOLLCGGVLVGEGNWVLTARHCKR
PKYTVRLGDHSLONKDGPEQEI PVVQST PHRCYNSSDVEDHNHDLMLLQLRDQASLGSKVKRI SLADHCTOPGOKT
TVSGWGTVTSPRENF PDTLNCAEVK IFPQKKCEDAY PGQITDGEMVC 'QEREGGPLVCDGALQGITSW
GSDPCGRSDKPGVYTNICRYLDWIKKIIGSKG

SEQ ID NO. 33
PSA

MWVPVVFLTLSVIWIGAAPLILSRIVGGWEC EKH SQPWQVLVASRCRAVCGGVLVH PQWVLTARHCIRNKSVILLG
RHSLFHPEDTGQVFQVSHSFPHPLYDMSLLKNRFLRPGPDS SHDLMLLRLSEPAELTDAVKVMDLETQEPALGTTC
YASGWGSIEPEEFLTPKKLOCVDLHVISNDVCAQVHPQKVTKFMLC: LVCNGVLQGITS
WGSEPCALPERPSLY TKVVEYRKWIKDTIVANP

SEQ ID NO. 34

HK2

MWDLVLSIALSVGCTCAVPLIQSRIVGGWECEKHSQPWQVAY QWVLTAAHCLRRNSQVWLG
RENLFEPEDTGQORVPVSHSFPHPLYNMSLLRHQSLRPDEDS SHDLMLLRLSEPAKI TDVVKVLGLPTQERALGTTC
YASGWGSTEPEEFLRPRSLOCVSLHLLSNDHCARAY AGLWTGGKDTC LVCNGVLOGITS

WEPEPCALPEKPAVYTKVVEYRKWIKDTIAANP

SEQ ID NO. 35

HK1

MWFLVLCLALSLGGTGARPPIQSRIVGCWECEQHSQPHQAALYHF STFQCGGILVHROWVLTARHC I SDNYQLWLG
RENLFDDENTA PHEGF ENHTRQADEDY SHDLML STITDAVKVVEL!
CLASCWGSIEPENFSFPRDLOCVDLKILPNDECKKAHVORVIDFMLCVGHLEGGKDTCVGDSGEPLMCDGVLOGVT
SWGYVPCGTPNKPSVAVRVLSYVRWIEDTIAENS

SEQ ID NO. 36

KLK-L2

% LCALITALLLG NNDVSCDHPSNT VP )DL JARSDD! RIINGSDCDMH
TQPWQARLLLRPNQLYCGAVLVHEOWLL TAAHCRKKVFRVRLGHY SLSPVYESGQOMFQGVK ST PHPGY SHPGHSN
DLMLIKLNRRIRPTKDVRPINVSSHCPSAGTRCLVSGWGTIKS PQVEF PRVLQCLNI SVLSQKRCEDAYPRQIDDT
MFCAGDKAGRDSCQGDSGGPVVCNGSLQGLYVSWGDY PCARPNRPGVY TNLCKF TKWIQETIQANS

SEQ ID NO. 37

prostase

MAT; GYLII. QT INGEDCSPHSQPWQAA] GULVHPQWVLSARHCFONS
¥YTIGLGLESLEADQEPGSQMVEASLSVRHPEYNR PLLANDLMLIKLDESVSSDTIRSTSIASQUP LVSGH
GLLANGRMPTVLQCYNVSVVSEEVC SKLYDPLYHPSMFCAGGGHDQK DSCNGDSGGEPLICNGYL( APCG

QVGVPGVYTNLCEFTEWIERTVQAS

SEQ ID NO. 38

HSCCE
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MARSLLLPLOILLLSLALETAGEEAQGDKI IDGAPCARGSHEWY NQLHCHSCCEGGV. LTARHC
KMNEYTVHLGSDTLGDRRAQRIKASKSFRHPGYSTQTIH R VRLESRCERRGPTCT
GWETTTSPDVTEPDLMCVDVKLISPODCTKVYKDLLENSHLCAGT PDSKKNACNGDSGGPLVCRGTLQGLYS
WGTFPCGQPNDPGYY TQVCKFTRWINDTMRRHR

SEQ ID NO 39

CACAACGAGCCTEGGACCGCTGEE

SEQ ID NO 40

ATTAAR

SEQ ID NO 41
Table 1 KLK1-A

ATCCCTCCATTCCCATCTTT

SEQ ID NO 42
Table 1 KLK1-B

CACATACAATTCTCTGGTTC

SEQ ID NG 43
‘Pable 1 KLK2-a

AGTGACACTGTCTCAGAATT

SEQ ID NO 44
Table 1 KLK2-B

CCCCAATCTCACGAGTGCAC

SEQ ID NO 45
Table 1 E5-A

GTCCGCTCTGGAGACATTTC

SEQ ID NO 46
Table 1 E5-B

AACTGGGGAGGCTIGAGTC

SEQ ID NO 47
Table 1 RLK15-F1

CTCCTTCCTGCTGGCATCCA

SEQ ID NO 48

JP 2004-505649 A 2004.2.26
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Table 1 KLK1S-R1l
ATCACARCGGGTGGTCATGTG
SEQ ID NO 49

Table 1 KLK15-F2
CAAGTGGCTCTCTACGAGCG
SEQ ID NO 50

Table 1 KLK15-R2

GACACCAGGCTTGGTGETGT

JP 2004-505649 A 2004.2.26
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{57) Abstract: The invention relales (o nucleic acid molecules, pro-
teins encoded by such nucleic acid molecules; and use of the protins
and nucleic acid molecule.

JP

2004-505649 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 |

WO 02/014485

(110)

A3 RN 0 OO T

(84) Designated States (regional): ARIPO patent (GH, GM,
KIi, LS, MW, MY, SD, 8L, 87, 17, UG, ZW), liurasian
patent (AM, AZ, BY. KG, K7, MD, RU, TT, TM), Furopean
patent (AT, BE, CII, CY, DE, DK, ES, FI, FR, GB, GR, IE,
1T, LU, MC, NL, PT, SE, TR), OAPI patent (BF, B, CF,
CG, CL CM, GA, GN, GQ, GW, ML, MR, NL, SN, TD,
TG).

Published:
—  with international search report

(88) Date of publication of the international search report:
9 Jannary 2003

For two-letier codes and other abbreviations, refer io the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazelte.

JP 2004-505649 A 2004.2.26



L T e T e T e T e T e T s T T T e T e T s T e T e T e T e T e T e T e T e B e R T e T e T e T e T e R e T e B e

(111)

gbooogbodaoan

it snal Application No

INTERNATIONAL SEARCH REPORT

PCT/CA 01/01141

CLASSIFICATION OF SUBJECT MATTER

According to Intsmalional Patent Glassificalion (IPC) or to both hational classification and IPC

IPC 7 C12N15/57 C12N9/64 C12N1/21 C12N5/10 C07K16/40
€12Q1/68 c12q1/37 A61K48/00 A61K39/395  A61K31/7088
A61K38/48

B. FIELDS SEARCHED

Minimum documentation searched (classification SK%inlzfo\lowsd by classiflcation symbols)

IPC 7 ClI2N CO7K Cl2Q

to the extent that such documents are included in the fiolds searchod

[ i her than minimum

b ing the.

EPO-Internal, BIOSIS, SEQUENCE SEARCH, WPI Data

‘search (name of data base and, where practical, search lerms used)

C. DOCUMENTS CONSIDERED TQ BE RELEVANT

Gategory | Gitation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Database accession no. AW274270
XP002214467
the whole document

X DIHANICH MELITTA ET AL: "A novel serine 1-11,
proteinase-1ike sequence from human 14-18
brain."

BIOCHIMICA ET BIOPHYSICA ACTA,

vol, 1218, no. 2, 1994, pages 225-228,
XP008008643

ISSN: 0006-3002

the whole document

X DATABASE EBI ‘Online! 1-11,
6 January 2000 (2000-01-06) 14-18

Further documents are listed inthe continuation of box C.

Palent family members are listed In annex.

* Spesial catagories of cited documents :

*A* decument defining the general state of the ar which is net
considered to be of particular relevance

"E* earlier document but published on or afterlhe international
flling date

"L dogument whish may row doubts on proiy daimis) o
which s clled 10 astablish the publical
ian o cver Spout reabol 26 2poctiady

*0" dogurmen referting to an oral disclosure, use, exhibilion o
other means

*P* document published prior to the inlemational filing date but
laler than the priority date claimed

Tt document pubfshed after the inlemational fifng dete
oty date and ot in confilct with the applicalion but
GES o uncerstand the princpis o inaory underging tha
invention
*X* document of paicular relevance; Ihe claimed invention
cannol be considered navel or cannot be considered o
b an i SlEp when 16 CocumaTt 15 taken alone
" document of erlular reovancs: the daimed imenton
or b oot 1o g th vamizo Siep When tho
i 5 Gormbinec wih ohe of more Olher Such Gect
ments, Sch combinalion being obvi2us 02 ferson skllec
int
*&" document member of he: same patent family

Date of the actual completton of the International search

25 September 2002

Dale of mailing of the international search report

10/10/2002

Name and talling address of the ISA
European Paient Orﬁce, P.B. 5818 Patentlaan 2
— 2280 HV Rijswi
Te\ (+31-70) 340«21)10 Tx. 31651 eponl,
Fax (+31-70) 340-3016

Authorized offtcer

Van der Schaal, C

Form FCT/ISA!210 {second shest) (July 1992)

JP 2004-505649 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 |

INTERNATIONAL SEARCH REPORT

(112)

It ional Application No

PCT/CA 01/01141

C.{Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category ®

Citation of document, vith indication whare appropriate, of fhe relevant passages

Refevant to claim No.

P.X

P, X

DATABASE EBI ‘Online!

3 April 2000 (2000-04-03)

BIRREN B ET AL: "Homo sapiens chromosome
19 clone”

Database accession no. AC027602
XP002214468

abstract

W0 02 00860 A (SUGEN INC :WHYTE DAVID
(US); CAENEPEEL SEAN (US); CHARYDCZAK
GLEN) 3 January 2002 (2002-01-03)

SEQ ID no 31 and 90

claims

W0 02 08396 A (INCYTE GENOMICS INC.)

31 January 2002 (2002-01-31)

PRST-3: SEQ ID NO3 and SEQ ID NO 24
claims

YOUSEF GEORGE M ET AL: "Molecular cloning
of the human kallikrein 15 gene (KLK15):
Up-regulation in prostate cancer."
JOURNAL OF BIOLOGICAL CHEMISTRY,

vol. 276, no. 1,

5 January 2001 (2001-01-05), pages 53-61,
XP002214465

ISSN: 0021-9258

the whole document

TAKAYAMA THOMAS K ET AL: "Activation of
prostate~specific antigen precursor
(pro-PSA) by prostin, a novel human
prostatic serine protease identified by
degenerate PCR."

BIOCHEMISTRY,

vol. 40, no. 6,

13 February 2001 (2001-02-13), pages
1679-1687, XP002214466

ISSN: 0006-2960

the whole document

1-28

1-28

1-28

1-28

Fomm PCT/SA210 (ecninuation of sseand steal) (July 1882)

JP 2004-505649 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 |

(113)

smational application No

INTERNATIONAL SEARCH REPORT PCT/CA 01/01141

Box |

Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet)

This International Search Report has not been established in respect of certaln claims under Article 17(2)(a) for the following reasons:

s []

Clalms Nos.:
because they relate to subject matier not required to be searched by this Authority, namely:

see FURTHER INFORMATION sheet PCT/ISA/210

Claims Nos.:
because they relate to parts of the Intemational Application that do not comply with the prescribed requirements to such
an extent that no meaningfut International Search can be carried out, specifically:

see FURTHER INFORMATION sheet PCT/ISA/210

Claims Nos.:
because they are dependent claims and are not drafted In accordance with the second and third sentences of Rule 6.4(a).

Box Il

Observations where unity of ion is lacking (Conti ion of item 2 of first sheet)

This intarnational Searching Authority found multiple In thls. as follows:

A all required additional search fees were timely paid by the applicant, this International Search Raport covers all
searchable claims.

As all searchable claims could be searched without effort justifying an additional fes, this Authority did not invite payment
of any additional fee.

As only some of the required additional search fees were timely paid by the appiicant, this International Ssarch Report
covers only those claims for which fees were paid, specifically claims Nos.:

No required aditional search fees were timely paid by the applicant. Consequently, this Intemnational Search Report is
restricted 1o the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant's protest,

|:| No protest ascompanied the payment of additional searoh fees.

Form PCT/ISA/210 (cortinuation of first sheet (1); {July 1998)

JP 2004-505649 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 |

(114)

International Application Na. PCTLA 01 01141

FURTHER INFORMATION CONTINUED FROM  PCTAISA/ 210

Continuation of Box I.1

Although claims 20 21 26-28 are directed to a method of treatment of the
human/animal body, the search has been carried out and based on the
alleged effects of the compound/composition.

Although claims 12 13 and 19 are (partially) directed to a diagnostic
method practised on the human/animal body, the search has been carried
out and based on the alleged effects of the compound/composition.

Continuation of Box I.2

Present claims 20-23 relate to a product defined by reference to a
desirable characteristic or property, namely being able to interact with
KLK15 .

The claims cover all products having this characteristic or property,
whereas the application provides support within the meaning of Articie 6
PCT and/or disclosure within the meaning of Article 5 PCT for only a very
Timited number of such products. In the present case, the claims so Tack
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 product/compound/method/apparatus by
reference to a result to be achieved. Again, this Tack 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 claims which appear to be clear, supported and
disclosed, namely those parts relating antibodies against KLK1S.

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 II procedure.

JP 2004-505649 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 |

(115)

INTERNATIONAL SEARCH REPORT In onal Application No
hhformation on patent family members FC"I: /CA 01/01141
Patent document Publication ’ Fatent family l Publication
cited in search report date member(s) date
WO 0200860 A 03-01-2002 AU 7142701 A 08-01-2002
Wo 0200860 A2 03-01-2002
US 2002064856 Al 30-05-2002

WO 0208396 A NONE

Fom PCT/ISA/210 (patent famly crnex) (July 1692)

JP 2004-505649 A 2004.2.26



(116)

JP 2004-505649 A 2004.2.26

gooodad

G)Int.cl.’
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo
oooo

good

1/00
13/08
13/12
15/00
35/00
16/40

1/15

1/19

1/21

5/10

9/64

1/37

1/68
33/15
33/50
33/53
33/566
33/574

gd

good
good
good
oood
good
good
oood
good
good
good
good
oood
good
good
oood
good
good
good
good
oood

13/08
13/12
15/00
35/00
16/40
1/15
1/19
1721
9/64
1/37
1/68
33/15
33/50
33/53
33/53
33/566
33/574
33/574
5/00
37/02

gooo
oooo
goon
ooon
gooo
goon
ooon
gooo
gooo
oooo
goon
ooon
gooo
goon
ooon
gooo
gooo
oooo
goon
ooon

gobooooooon
goood
oooggd
goood
oooggd
gobood
goood
ooooggd
gooood
goood
oooggd
goood
oooggd
gobood
goood
ooooggd
gooood
goood
oooggd
goood
oooggd

@éGnoooooono  AP(GH,GM,KE,LS,Mw,Mz,SD,SL,SZ,TZ,UG,ZW) ,EA(AM,AZ,BY ,KG,KZ ,MD,RU, TJ, TM) ,EP(AT, BE,
CH,CY,DE,DK,ES,FI,FR,GB,GR, IE, IT,LU,MC,NL,PT,SE, TR) ,0A(BF,BJ,CF,CG,CI,CM,GA,GN,GQ,GW, ML ,MR,NE, SN, TD,
TG) ,AE,AG,AL,AM,AT,AU,AZ,BA,BB,BG,BR,BY,BZ,CA,CH,CN,CO,CR,CU,CZ,DE,DK,DM,DZ,EC,EE,ES,FI ,GB,GD,GE,,GH,
GM,HR,HU, ID, IL, IN, IS, JP,KE,KG,KP,KR,KZ,LC,LK,LR,LS,LT,LU,LV,MA,MD,MG,MK,MN , MW ,MX ,MZ ,NO,NZ,PL,PT,RO,R
u,SD,SE,SG,SI,SK,SL, T3, ™™, TR, TT, TZ,UA, UG, US,UZ VN, YU, ZA, ZW

(72000

(72000

ooooooooooo

goboobooooboooboooboooboooboooboooobooobooobooboo

gooogon

goooooooooooooooogo
goboobooooboooboobooobooooboooboooboobooobooboo

gbobogbooaood

00000 0) 26045 AA34  AA35  CBO1
0000 OO 4B024 AAOL BAl4 CAO4
0000 OO 4B050 CCO1 CCO3  DD11
0000 OO 4B063 QAL8 QA19 Q036
0000 OO 4B065 AAJOX AAQQY ABO1
0000 OO 4C084 AAO2 AAO6  AAO7
Ooo0 00 BA44 CA53 CAS6
0000 OO 4C085 AAO3 BBOL BB11
0000 OO 4H045 AALL BALO CA41

DA13
DAQ2
LLO1
QQ44
AC14
AA13
CA59
cC21
DA75

DA14
EAO4
LLO3
0S25
BAO2
AAL4
NA14
cC32
EAS1

DA36 FBO2 FBO3

GA11 HAO1

0S34

CA33 CA44

AA17 BAO1 BAO8 BA22 BAZ23
ZA662 ZA812 7B262

EEO1 GGO1

FA74



	bibliographic-data
	abstract
	claims
	description
	drawings
	international-document-image-group
	search-report
	overflow

