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Disease-Associated Gene

The present invention relates to the use of an asthma-associated gene, designated AAGA, the
protein molecule encoded by AAGA and related molecules in diagnostic and prognostic
screening of patient populations, to polymorphisms in AAGA, and to the use of the protein
encoded by AAGA or a variant thereof as a therapeutic target.

Asthma is a very common lung disease with the following characteristics:

airways obstruction - this is usually reversible but often progressive

chronic bronchial inflammation - a condition characterised by inflammatory cell infiltration
and activation, release of biochemical mediators and structural changes (airway remodelling)
bronchial hyperresponsiveness (BHR) - an exaggerated bronchoconstrictor response to a

variety of immunologic, biochemical and physical stimuli.

Asthma is characterised clinically by chronic, intermittent airway obstruction with wheezing,
coughing and breathlessness. Although asthma is typically associated with an obstructive
impairment that is reversible, neither this finding nor any other single test or measure is
adequate to diagnose asthma [Guidelines for the diagnosis and development of asthma, 1997,
NIH Publication No. 97-4051]. Many diseases are associated with this pattern of abnormality.
The patient's pattern of symptoms (along with other information from the patient's medical
history) and exclusion of other possible diagnoses also are needed to establish a diagnosis of
asthma. Clinical judgement is needed in conducting the assessment for asthma. Patients with
asthma are heterogencous and present signs and symptoms that vary widely from patient to
patient as well as within each patient over time.

Many hypotheses have been advanced to explain the pathophysiology of asthma, including
problems with airway smooth muscle, the role of inflammation, nervous innervation of the
airways and mechanisms related to mediators, Although all of these factors may be important,
it is unclear which are the primary (i.c. causative) defects and which are the secondary defects.
It is generally agreed, however, that both the environment and genetics are important. Given
the multifactorial nature of asthma, one approach to identifying the fundamental mechanisms

is to discover asthma susceptibility genes that predispose individuals to develop asthma,

JP 2004-536603 A 2004.12.9
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One method which can be used to identify asthma susceptibility genes is positional cloning. In
this method, susceptibility genes are localised to a specific region of a human chromosome by
using DNA markers to track the inheritance of the genes through families. DNA markers are
fragments of DNA with a defined physical location on a chromosome, whose inheritance can
be monitored. The closer a DNA marker is to a susceptibility gene, the greater the probability
that the marker and the susceptibility gene will be passed together from parent to child. This
phenomenon is called genetic linkage, Once linkage to a specific chromosomal region has been
obtained, the size of the region is narrowed down using a combination of physical and genetic
mapping until the region is small enough to be sequenced and the susceptibility gene can be
identified. After identification of the susceptibility gene, any polymorphisms in this gene can
be determined and an analysis performed to see whether these mutations occur with greater
prevalence in asthmatics compared to non-asthmatics. The major advantages of positional
cloning are that it is possible to identify novel genes even though the underlying factors
causing the disease are unknown, and the genes identified are of direct pathological relevance
(i.e. primary causative defects) because they make carriers directly susceptible to developing

the disease.

In recent years a number of academic research groups have provided evidence for the presence
of genes important in the regulation of asthmatic and allergic responses on human
chromosome 5. In particular, evidence for the presence of susceptibility genes for BFR and
elevated serum IgE levels on chromosome § in subregion 5331-5¢33 [Meyers et al., Genomics
23: 464-470; Postma et al,, N. Eng, J. Med. 333:894-900; and Bleecker et al., Clin. Exp.
Allergy 25:84-88] was obtained from genetic linkage analysis of 92 Dutch asthma families.
Strong evidence for genetic linkage between marker D55436, total serum IgE levels [Meyers et
al., Genomics 23: 464-470; Postma et al., N. Eng. J. Med. 333:894-900; and Bleecker et al,,
Clin. Exp. Allergy 25:84-88] and BHR [Postma et al., N. Eng. J. Med. 333:894-200; and
Bleecker et al., Clin. Exp. Allergy 25:84-88] was found in the Dutch families.

No asthma susceptibility gene has yet been identified, so there is a need in the art for the
identification of such genes. Identification of asthma susceptibility genes would provide a
fundamental understanding of the disease process from which a number of clinically
impertant applications would arise. Susceptibility genes identified may lead to the
development of therapeutics (small molecule drugs, antisense molecules, antibody molecules)
directly targeted to the gene or protein product of the gene, or may target the biochemical
pathway of which the protein product is a part at an upstream or downstream location if the

development of such drugs is easier than directly targeting the gene or its protein product.

JP 2004-536603 A 2004.12.9
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Polynucleotide sequences comprising the gene, sequence variants thereof and protein products
thereof may be used to develop a clinical diagnostic test for asthma and for the identification
of individuals at high risk for the development of asthma. The results of such tests may also
have prognostic value and may be used to predict patients who respond to and those who do
not respond to drug therapy. Finally, information about the DNA sequences of asthma
susceptibility genes and the amino acid sequences encoded by these genes facilitates large scale
production of proteins by recombinant techniques and identification of the tissues/cells
naturally producing the proteins. Such sequence information also permits the preparation of
antibody substances or other novel binding molecules specifically reactive with the proteins
encoded by the susceptibility genes that may be used in modulating the natural
ligand/antiligand binding reactions in which the proteins may be involved and for diagnostic
purposes.

Terms used herein have the following meanings:
“Isolated” refers to material removed from its original environment.

“Hybridization” or “hybridizes” refers to any process by which a strand of a polynucleotide
binds with a complementary strand through base pairing.

“Stringent conditions” refer to experimental conditions which allow up to 20% base pair
mismatches, typically two 15 minute washes in 0.1 XSSC (15mM NaCl, 1.5 mM sodium
citrate, pH 7.0) at 65°C.

“Homology” or “homologous” refers to a degree of similarity between nucleotide or amino

acid sequences, which may be partial or, when sequences are identical, complete.

“Expression vector” refers to a linear or circular DNA molecule which comprises a segment

encoding a polypeptide of interest operably linked to additional segments which provide for
its transcription.

“Antisense” refers to selective inhibition of protein synthesis through hybridisation of an
oligo- or polynucleotide to its complementary sequence in messenger RNA (mRNA) of the
target protein. The antisense concept was first proposed by Zamecnik and Stephenson (Proc.
Natl. Acad. Sci. USA 75:280-284; Proc. Natl. Acad. Sci, USA 75 :285-288) and has
subsequently found broad application both as an experimental tool and as a means of

generating purative therapeutic molecules (Alama, A., Pharmacol. Res. 36:171-1 78; Dean,

JP 2004-536603 A 2004.12.9



[
[ T e T e T e T e T e B s B |
L T T e T e T e T e T e T s T e T e B e

L T s T s T e T e T

(35)

847
WO 03/008640 PCT/ER02/07

4
N.M., Biochem. Soc. Trans. 24:623-629; Bennet, C.F., J. Pharmacol. Exp. Ther. 280:988-
1000; Crooke, S.T., Antisense Research and Applications, Springer).

It has now been found by genetic linkage analysis and bioinformatics analysis that AAGA, a
gene on chromosome 5 comprising a nucleotide sequence encoding a polypeptide having the
amino acid sequence o £ SEQ ID NO: 7 or SEQ ID NO: 8, which nucleotide sequence
has 100% homology with mRNA. sequences and ESTs corresponding to the protocadherin-42
gene, is associated with bronchial hyperresponsiveness. Protocadherin-42 is a member of the
cadherin superfamily. Proteins of this superfamily are involved in cell-cell (intercellular)
adhesion, which plays an important role in a wide range of events in vivo and is crucial for the
maintenance of tissue integrity — see M., Takeichi, Annu. Rev. Biochem (1990), 58, 237-52.
AAGA has been found to be expressed at a high level in human bronchial epithelial cells. It
has also been found that polymorphisms in AAGA occur more prevalently in asthmatic
patients than they do in non-asthmatics.

Accordingly, in one aspect, the present invention provides a method for determining whether a
subject has, or is at risk of developing, a disease characterised by bronchial
hyperresponsiveness, comprising determining, in a sample of cells from the subject, (i) the level
of expression of a polynucleotide (A) comprising the nucelotide sequence SEQ ID NO:1 or
SEQ ID NO:2 or SEQ ID NO:3 or SEQ ID NO: 4 or SEQ ID NO: 5 or SEQ ID NO: 6 or a
sequence which hybridises thereto under stringent conditions, polynucleotide (A) being
hereinafter referred to alternatively as the AAGA gene, or the level of expression of a
polypeptide (B) comprising the amino acid sequence SEQ ID NO: 7 or SEQ ID NO: 8 or a
functionally equivalent variant thereof, or the level of a bioactivity of said polypeptide (B) and
comparing the level of expression of (A) or (B) or the level of bioactivity of (B) with the
respective level of expression of (A) or (B) or bioactivity in a healthy subject, or (i) the

presence of a variant of said polynucleotide (A) or said polypeptide (B) associated with
bronchial hyperresponsiveness.

The term “variant” as used herein means, in relation to amino acid sequences, an amino acid
sequence that is altered by one or more amino acids. The changes may involve amino acid
substitution, deletion or insertion. In relation to nucleotide sequences, the term “variant” as
used herein means a nucleotide sequence that is altered by one or more nucleotides; the
changes may involve nucleotide substitution, deletion or insertion. A preferred functionally
equivalent variant of the amino acid sequence SEQ ID NO:7 or SEQ ID NO:8 is one having at

least 80%, more preferably at least 90%, and especially more than 95% amino acid sequence
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identity to SEQ ID NO:7 or SEQ ID NO:8. In such preferred functionally equivalent variants,
the regions of SEQ ID NO:7 or SEQ ID NO:8 corresponding to the extracellular domain are

usually substantially conserved.

By an amino acid sequence having x% identity to a reference sequence such as SEQ ID NO:7
or SEQ ID NO:8, is meant a sequence which is identical to the reference sequence except that
it may include up to 100-x amino acid alterations per cach 100 amino acids of the reference
sequence, For example, in a subject amino acid sequence having at least 80% identity to a
reference sequence, up to 20% of the amino acid residues in the reference sequence may be
substituted, deleted ot inserted with another amino acid residue. Percentage identity between
amino acid sequences can be determined conventionally using known computer programs, for
example the FASTDB program based on the algorithm of Brutlag et al (Comp.App.Biosci.
(1990) 6:237-245).

The level of expression of a polynucleotide (A) as hereinbefore defined or a polypeptide (B) as
hereinbefore defined may be determined, for example, by Nothern blot analysis, reverse
transcription-polymerase chain reaction (RT-PCR), in situ hybridization,
immunoprecipitation, Western blet hybridization or immunohistochemistry. The level of (A),
e.g. as mRNA, or the polypeptide (B), measured by one of the above techniques, in cells from
the subject, may be compared with the level of (A) or (B) respectively in a healthy subject. An
abnormal level of polynucleotide (A) or polypeptide (B) is likely to be indicative of aberrant
AAGA activity associated with bronchial hyperresponsiveness.

The level of a bioactivity of the polypeptide (B) can be measured, for example, by measuring
calcium-dependent cell-cell adhesion, for instance by promoting homotypic Ca®* dependent
aggregation and adhesion in Lcells, e.g. as described by Sano et al, EMBO J. 12: 2249 -
2256. Comparison of the measured activity in cells from the subject with the activity
measured in cells from a healthy subject indicates whether a subject has abnormal AAGA

activity associated with bronchial hyperresponsiveness.

A variant of polynucleotide (A) associated with bronchial hyperresponsivencss may be a
variant having an alteration which alters the amino acid sequence in the encoded polypeptide
or which alters the expression level of the encoded polypeptide, the stability of a transcript or
the way in which a transcript is processed. Such alterations may involve at least one of the
following;: (i) a deletion of one or more nucleotides from polynucleotide (A), (ii) an addition of

one or more nucleotides to polynucleotide {A), (iii) a substitution of one or more nucleotides

JP 2004-536603 A 2004.12.9



L s T e T e Y e R e |
L T e T e T e T e T s N e O s O e O s O e T e T e B e R s T e O e O e O e, O e, R e B |
—

37

WO 03/008640 PCT/EP02/07847
6
of polynucleotide (A), (iv) a gross chromosomal rearrangement of polynucleotide {A), (v) a
gross alteration in the level of a messenger RNA transcript of polynucleotide (A), (vi) aberrant
modification of polynucleotide (A), such as of the methylation pattern of the genomic DNA,
(vii) the presence of a non-wild type splicing pattern of a messenger RNA transcript of
polynucleotide (A), (viii) a non-wild type level of polypeptide (B), (ix) allelic loss of
polynucleotide (A), andfor (x) inappropriate post-translational modification of polypeptide
(B). Various assay techniques may be used to detect alterations in an AAGA gene
(polynucleotide (A). These methods include, but are not limited to, methods involving
sequence analysis, Southern blot hybridization, conformation sensitive gel electrophoresis
(CSGE), restriction enzyme site mapping, and methods involving detection of the absence of

nucleotide pairing between the nucleic acid to be analyzed and a probe,

Accordingly, in one embodiment, the variant of polynucleotide (A), i.e. genetic abornmality,
associated with bronchial hyperresponsiveness in a subject is detected by incubating a DNA
sample from the subject with a polynucleotide probe comprising at least S, e.g. at least 15
contiguous nucleotides of polynucleotide (A) as hereinbefore defined, under conditions where
the probe hybridises to complementary polynucleotide sequence, to produce a first reaction
product, and comparing the first reaction product with a control reaction product obtained
from the probe and DNA from a healthy subject. If there is 2 difference between the first
reaction product and the control reaction product which is correlated with bronchial
hypetresponsiveness, e.g. in asthmatics, the difference indicates a predisposition to developing
a disease characterised by bronchial hyerresponsiveness. The probe is generally a synthetic
oligonucleotide having 15 to 50 nucleotides, and may be labelled, e.g. with a fluorophore or

radioactive nucleotide, to provide a detectable signal.

AAGA mutations that are particularly likely to cause or comtribute to the development of
asthma or other inflammatory or obstructive airways diseases characterised by BHR are those
mutations that negatively impact normal {wildtype) functioning of AAGA, in particular the
extracellular domain which is involved in homotypic association and therefore cell-cell
adhesion and the intracellular domain which interacts with structural proteins or signalling
molecules. Examples of such mutations include: i) mutations that affect the level of transcripts
produced; ii) missense mutations occurring within the intracellular, transmembrane or

extracellular domain; and mutations which affect the way in which the transcript is processed.

Specific diseases or disorders, e.g., genetic diseases or disorders, are associated with specific

allelic variants of polymorphic regions of certain genes, which do not necessarily encode a
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mutated protein. Thus, the presence of a specific allelic variant of a polymorphic region of a
gene, such as a single nucleotide polymorphism ("SNP”), in a subject can render the subject
susceptible to developing a specific disease or disorder. Polymorphic regions in genes, e.g,
AAGA genes, can be identified, by determining the nucleotide sequence of genes in
populations of individuals. If a polymorphic region, e.g., SNP or a haplotype, i.e. a
combination of SNPs, is identified, then the link with a specific disease can be determined by
studying specific populations of individuals, e.g, individuals which developed a specific
disease, such as asthma. A polymorphic region can be located in any region of a gene, e.g.,

exons, in coding or non coding regions of exons, introns, and promoter regions.

It has been found that AAGA genes comprise polymorphic regions, specific alleles of which are
associated with bronchial hyperresponsiveness, particularly in asthmatic patients. Thus,
determining the presence of a variant of a polynucleotide (A) as hereinbefore defined may
comprise determining the identity of an allele or allelic variant of a polymorphism of a
polynucleotide (A) in a subject, thereby to determine whether the subject has a specific allelic

variant of a polymorphism which is associated with bronchial hyperresponsiveness.

Numerous SNPs in SEQ ID NO: 1 identified in DNA samples from asthmatic patients are
shown in Example 3. Of these, the polymorphisms at positions 6377 (a change from Cto T)
and 7390 (a change from G to C) of SEQ ID NO: 1 have been shown to be associated with
bronchial hyperresponsiveness. Accordingly, in a preferred embodiment, determining the
presence of a variant of polynucleotide (A) as hereinbefore described comprises determining, in
a sample of cells from the subject, the identity of the base at one or both of the positions
corresponding to positions 6377 and 7390 in SEQ ID NO: 1. The presence of T at the
position corresponding to said position 6377 and/or C at the position corresponding to said
position 7390 indicates a variant of polynucleotide (A) associated with bronchial
hyperresponsiveness. When it is desired to determine the presence of a haplotype, i.e. a
combination of SNPs, the identity of the base at positions corresponding to both positions
6377 and 7390 may be determined, or the identity of the base at one or both of these
positions and the identity of the base at one or more of the positions corresponding to
positions 589, 1001, 1060, 2033, 2193, 2561, 5667, 5804 and 7531 in SEQ ID NO: 1 and
positions 1212, 1216, 1964 and 2330 in SEQ ID NO: 2 may be determined. In a specifically
preferred embodiment, a nucleic acid comprising SEQ ID NO: 1, or a portion thereof
comprising nucleotide 6377 and/or nucleotide 7390, is isolated from the cell sample and

sequenced.
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In an exemplary embodiment, DNA of a sample cell from a subject is rendered accessible for
hybridization and is contacted with a nucleic acid probe including a region of nmucleotide
sequence which is capable of hybridizing to a sense or antisense sequence of an AAGA gene
(polynucleotide (A)) or naturally occurring mutants thereof, e.g. a polymorphic region of the
gene such as a region including position 6377 and/or position 7390 of SEQID NO: 1, or §*
or 3' flanking sequences naturally associated with AAGA genes or naturally occurring mutants
thereof and hybridization of the probe to the sample DNA is detected. Such techniques can be
used to detect alterations or allelic variants at either the genomic or mRNA level, including

deletions, substitutions, etc., as well as to determine mRNA transcript levels.

Another method of identifying an allele or allelic variant of a polymorphic region is allele
specific hybridization using probes overlapping the mutation or polymorphic site and having
about from 5 to 30, e.g. 5, 10, 20, 25, or 30 nucleotides. In a preferred cmbodiment, several
probes capable of hybridizing specifically to allelic variants, such as single nucleotide
polymorphisms, are attached to a solid phase support, e.g., 2 "chip”. Oligonucleotides can be
bound to a solid support by a variety of processes, including lithography. For example a chip
can hold up to about 250,000 oligonucleotides. Mutation detection analysis using these chips
comprising oligonucleotides, also termed "DNA probe arrays" is described e.g., in Cronin et
al. (1996) Human Mutation 7:244. Tn one embodiment, a chip comprises all the allelic
variants of at least one polymorphic region of a gene. The solid phase support is then
contacted with a test nucleic acid and hybridization to the specific probes is detected.
Accordingly, the identity of numerous allelic variants of one or more genes in a DNA sample

from a patient can be identificd in 2 simple hybridization experiment.

Accordingly, the invention in another aspect provides an allele-specific oligonucleotide probe
capable of detecting a polymorphism in polynucleotide (A) as hereinbefore described at one
or more of positions 6377 and 7390 of SEQ ID NO: 1. The allele-specific probe generally has
about 15-50 nucleotides, more usually about 15-30 nucleotides, and overlaps said position
6377 or 7390. Conveniently a central position of the probe aligns with said position 6377 or
7390. The nucleotide sequence of such a probe is generally 100% complementary to the
corresponding sequence in the polymorphic region of the polynucleotide (A). The probe may
be labelled, e.g. conventionally, e.g. with a fluorophote or radioactive label, to provide a
detectable signal.

In certain embodiments, detection of the alteration comprises utilizing the probe/primer in a

polymerase chain reaction (PCR) (sce, e.g. U.S. Pat. Nos. 4,683,195 and 4,683,202), such as
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anchor PCR or RACE PCR, or, alternatively, in a ligase chain reaction (LCR) (see, e.g.,
Landegran et al. (1988) Science 241:1077-1080; and Nakazawa et al, (1994) PNAS 91:360-
364), the latter of which can be particularly useful for detecting point mutations in the AAGA
gene (see Abravaya et al. {1995) Nuc Acid Res 23:675-682). In a merely illustrative
embodiment, the method includes the steps of (i) collecting a sample of cells from a patient, (ii)
isolating nucleic acid (e.g., genomic, mRNA or both) from the cells of the sample, (jii)
contacting the nucleic acid sample with one or more primers which specifically hybridize to an
AAGA gene under conditions such that hybridization and amplification of the AAGA gene (if
present) occurs, and (iv) detecting the presence or absence of an amplification product, or
detecting the size of the amplification product and comparing the length to a control sample. It
is anticipated that PCR, LCR or any other amplification procedure (e.g. self sustained
sequence replication (Guatelli, J. C. et al., 1990, Proc. Natl. Acad. Sci. USA 87:1874-1878),
transcriptional amplification system (Kwoh, D. Y. et al., 1989, Proc. Natl. Acad. Sci. USA
86:1173-1177), or Q-Beta Replicase (Lizardi, P. M. et al., 1988, Bio/Technology 6:1197)),
may be used as a preliminary step to increase the amount of sample on which can be

performed any of the techniques for detecting mutations described herein.

A preferred method of determining the presence of a variant of a polynucleotide (A) as
hereinbefore defined, where the variant comprises a single nucleotide polymorphism,
comprises determining the allelic variant by sequencing a DNA sample from the subject.

In another method of identifying an allelic variant of a polymorphism, DNA fragments from a
cell sample are amplified by PCR in the presence of an allele-specific primer capable of
detecting 2 polymorphism in polynucleotide (A), particularly at one or more of positions 6377
and 7390 of SEQ ID NO 1. Numerous SNPs identified in DNA samples from asthmatic
patients are shown in Example 2. Of these, the polymorphisms at positions 6377 and 7390 in
SEQID NO: 1 have been shown in certain populations to be associated with bronchial

hyperresponsiveness.

The invention also provides an allele-specific primer, for example for use in polymorphism-
detecting procedures including an amplification step, capable of detecting a polymorphism in
polynucleotide (A) as hereinbefore defined at one or more of positions 6377 and 7390 in SEQ
ID NO: 1. This primer generally has about 15 to 50 nucleotides, mote usually about 15-30
nucleotides. The nucleotide sequence of the primer corresponds with that of the allele to be
detected, although a partially corresponding sequence with about 3 to 10 of the nucleotides at
the 3’ end of the primer corresponding with those of the allele to be detected may be used.

JP 2004-536603 A 2004.12.9
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The primer may be labelled, ¢.g. with a fluorophore or radioactive label, to assist detection
thereof,

The invention further provides a diagnostic or prognostic kit comprising an allele-specific
oligonucleotide probe as hereinbefore described or an allele-specific primer as hereinbefore
described, optionally together with other reagents such as labelling reagents (to incorporate a
detectable label into a hybridised product), buffers and DNA polymerases such as Taq

polymerase.

Accordingly, in another aspect the invention provides an isolated polynucleotide which is a
variant of polynucleotide (A) as hereinbefore defined associated with bronchial
hyperresponsiveness, particularly a variant of polynucleotide (A) having a specific allelic
variant of a single nucleotide polymorphism associated with bronchial hyperresponsiveness,
such as a single nucleotide polymorphism at position 6377 and/or position 7390 of SEQ ID
No: 1, especially T at said position 6377 and/or C at said position 7390. Correspondingly, in
a further aspect the invention provides an isolated mutant polypeptide associated with
bronchial hyperresponsiveness which is encoded by the polynucleotide variant of
polynucleotide (A) associated with bronchial hyperresponsiveness as hereinbefore desctibed,
or an isolated polypeptide which is a variant of polypeptide (B) as hereinbefore defined

associated with bronchial hyperresponsiveness.

Information obtained using the diagnostic assays described herein (alone or in conjunction
with information on another genetic defect, which contributes to the same disease) is useful for
prognosing, diagnosing or confirming that a symptomatic subject has a genetic defect (e.g. in
an AAGA gene or in a gene that regulates the expression of an AAGA gene), which causes or
contributes to the particular disease or disorder. Alternatively, the information (alone or in
conjunction with information on another genetic defect, which contributes to the same
disease) can be used prognostically for predicting whether a non-symptomatic subject is likely
to develop a disease or condition, which is caused by or contributed to by an abnormal AAGA
activity or protein level in a subject. In particular, the assays permit one to ascertain an
individual's predilection to develop bronchial hyperresponsiveness associated with a mutation
in or associated with AAGA, where the mutation is a polymorphism such as a single
nucleotide polymorphism (SNP). Based on the prognostic information, a doctor can
recommend a regimen e.g. a therapeutic protocol useful for preventing or delaying onset of

asthma in the individual.

JP 2004-536603 A 2004.12.9
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Knowledge of the particular alteration or alterations, resulting in defective or deficient AAGA
genes or proteins in an individual (the AAGA genetic profile), alone or in conjunction with
information on other genctic defects contributing to the same disease (the genetic profile of the
particular disease) allows a customization of the therapy for a particular disease to the
individual's genetic profile, the goal of "pharmacogenomics”. For example, subjects having a
specific allele of an AAGA gene may or may not exhibit symptoms of a particular discase or be
predisposed of developing symptoms of a particular disease, Further, if those subjects are
symptomatic, they may or may not respond to a certain drug, e.g., a specific AAGA
therapeutic, but may respond to another. Thus, generation of an AAGA genetic profile, (e.g.,
categorization of alterations in AAGA genes which are associated with the development of
asthma), from a population of subjects, who are symptomatic for a disease or condition that is
caused by or contributed to by a defective and/or deficient AAGA gene and/or protein (an
AAGA genetic population profile) and comparison of an individual's AAGA profile to the
population profile, permits the selection or design of drugs that are expected to be safe and
efficacious for a particular patient or patient population (i.e., a group of patients having the

same genetic alteration).

Accordingly, in another aspect, the invention provides a method for pharmacogenomically
selecting a therapy to administer to an individual having asthma, comprising determining an
AAGA genetic profile of an individual and comparing the individual’'s AAGA genetic profile to
an AAGA genetic population profile, thereby to select a therapy for administration to the

individual.

For example, an AAGA population profile can be performed by determining the AAGA
profile, e.g., the identity of AAGA genes, in a patient population having a disease which is
caused by or contributed to by a defective or deficient AAGA gene. Optionally, the AAGA
population profile can further include information relating to the response of the population
to an AAGA therapeutic, using any of a variety of methods, including, monitoring: 1) the
severity of symptoms associated with the AAGA related disease, 2) AAGA gene expression
level, 3) AAGA mRNA level, and/or 4) AAGA protein level. and (iii) dividing or categorizing
the population based on the particular genetic alteration or alterations present in its AAGA
gene or an AAGA pathway gene. The AAGA genetic population profile can also, optionally,
indicate those particular alterations in which the patient was either responsive or non-
responsive to a particular therapeutic. This information or population profile is then useful for
predicting which individuals should respond to particular drugs, based on their individual
AAGA profile,
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In a preferred embodiment, the AAGA profile is a transcriptional or expression level profile
and step (i) is comprised of determining the expression level of AAGA proteins, alone or in
conjunction with the expression level of other genes, known to contribute to the same disease.

The AAGA profile can be measured in many patients at various stages of the disease.

Pharmacogenomic studies can also be performed using transgenic animals. For example,
transgenic mice which contain a specific allelic variant of an AAGA gene can be created, e.g,
by replacing their wild-type AAGA gene with an allele of the human AAGA gene., The
response of these mice to specific AAGA therapeutics can then be determined.

The treatment of an individual with an AAGA therapeutic can be monitored by determining
AAGA characteristics, such as AAGA protein level or activity, AAGA mRNA level, and/or
AAGA transcriptional level. These measurements will indicate whether the treatment is
effective or whether it should be adjusted or optimized. Thus, AAGA can be used as a marker
for the efficacy of a drug during clinical trials.

In a preferred embodiment, the present invention provides a method for monitoring the
effectiveness of treatment of a subject with a pharmaceutical (e.g., an agonist, antagonist,
peptidomimetic, protein, peptide, nucleic acid, small molecule, or other drug candidate
identified by the screening assays described herein) comprising the steps of determining the
level of expression of a polynucleotide (A), e.g. as mRNA or genomic DNA, or a polypeptide
(B), or the level of an activity of said polynucleotide (A) or polypeptide (B} in a
preadministration DNA sample from the subject and in a post-administration DNA sample
from the subject, comparing the respective level of cxpression or activity in the pre-
administration sample and the post administration sample and, if required, altering the
administration of the pharmaceutical to the subject accordingly. For example, increased
administration of the agent may be desirable to increase the expression or activity of AAGA to
higher levels than detected, i.e., to increase the effectiveness of the agent. Alternatively,
decreased administration of the agent may be desirable to decrease expression or activity of

AAGA to lower levels than detected, i.c., to decrease the effectiveness of the agent.

Cells of a subject may also be obtained before and after administration of an AAGA
therapeutic to detect the level of expression of genes other than AAGA, to verify that the
AAGA therapeutic does not cause a deleterious increase or decrease in the expression of such

genes. This can be done, e.g., by using the method of transcriptional profiling. Thus, mRNA

JP 2004-536603 A 2004.12.9
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from cells exposed in vivo to an AAGA therapeutic and mRNA from the same type of cells
that were not exposed to the AAGA therapeutic could be reverse transcribed and hybridized to
a chip containing DNA from numerous genes, to compare thereby the expression of genes in
cells treated and not treated with an AAGA-therapeutic. If, for example an AAGA therapeutic
turns on the expression of a proto-oncogene in an individual, use of this particular AAGA

therapeutic may be undesirable.

An individual's AAGA genetic profile or the genetic profile of asthma can enable: 1) more
effective prescription of a drug that will address the molecular basis of asthma; and 2) better
determination of the appropriate dosage of a particular drug. The ability to target
populations expected to show the highest clinical benefit, based on the AAGA or asthma
genetic profile, can enable: 1) the repositioning of marketed drugs with disappointing market
results; 2) the rescue of drug candidates whose clinical development has been discontinued as a
result of safety or efficacy limitations, which are patient subgroup-specific; and 3) an
accelerated and less costly development for drug candidates and more optimal drug labeling

(e.g. since the use of AAGA as a marker is useful for optimizing effective dose).

In another aspect, the invention provides a method of treating a disease characterised by
bronchial hyperresponsiveness which comprises administering to a subject in need thereof an
effective amount of a polynucleotide (A) as hereinbefore described, or a polypeptide (B) as
hereinbefore described, or an antibody (C) which is immunoreactive with said polypeptide (B)
or a variant thereof associated with the disease, or an antisense oligonucleotide (D) comprising
a nucleotide sequence complementary to that of said polynucelotide (A) or a variant thereof

associated with the disease.

The polynucleotide {A) may be cDNA comprising the nucleotide sequence of SEQ ID NO:4 or
SEQ ID NO:5 or SEQ ID NO:6, a genomic DNA comptising the nucleotide sequence of SEQ
ID NO:1 or SEQ ID NO:2 or SEQ ID NO:3 or a DNA comprising a nucleotide sequence
which hybridises to SEQ ID NO:1 or SEQ ID NO:2 or SEQ ID NO:3 or SEQ ID NO:4 or
SEQ ID NO:S or SEQ ID NO:6 under stringent conditions.

In another aspect of the invention, the polynucleotide (A) comprises a portion having at least
20, e,g, at least 50, e.g. at least 100, e.g. at least 200, contiguous bases from SEQ ID NO:1 or
SEQ ID NO:2 or SEQ ID NO:3 or SEQ ID NO:4 or SEQ ID NO:5 or SEQ ID NO:6. In a
further aspect, the polynucleotide (A) comprises a nucleotide sequence encoding at least 10,

JP

2004-536603 A 2004.12.9



[
—m —m m @ ™@ ™@ ™@ M™@ oM™@ & & s & s & s /s s /s s /s o/ /o

(45)

WO 03/008640 PCT/EP02/07847
14

e.g. at least 50, e.g. at least 100, c.g. at least 200, contiguous amino acids from SEQ ID NO:7
or SEQ ID NO:8.

The polynucleotide (A) may be isolated by bioinformatics analysis of DNA sequences from the
subregion 5931-5q33 on chromosome S determined by sequencing of yeast artificial
chromosomes (YACs), bacterial artificial chromosomes (BACs) and/or P1 artificial
chromosomes (PACs) to identify genes within that subregion, searching for a sequence having
greater than 95% identity to the predicted exon for a selected gene and isolating cDNA from a
human lung ¢cDNA library by PCR using primers designed using that sequence.

The polynucleotide (A), for example having the sequence SEQ ID NO:1 or SEQ ID NO:2 or
SEQ ID NO:3 or SEQ ID NO:4 or SEQ ID NO:5 or SEQ ID NO:6, may be prepared from the
nucleotides which it comprises by chemical synthesis, e.g. automated solid phase synthesis

using known procedures and apparatus.

In another aspect of the invention, the polypeptide (B) comprises a portion having at least 10,
e.g. at least 50, e.g. at least 100, e.g. at least 200 contiguous amino acids from SEQ ID NO:7,
or SEQ ID NO:8.

The polypeptide (B) or mutant polypeptide as hereinbefore described may be produced by
cloning a polynucleotide sequence or variant thereof as hereinbefore described into an
expression vector comtaining a promoter and other appropriate regulating elements for
transcription, transferring into prokaryotic or eukaryotic host cells such as bacterial, plant,
insect, yeast, animal or human cells, and culturing the host cells containing the recombinant
expression vector under suitable conditions. Techniques for such recombinant expression of
polypeptides are well known and are described, for example, in J.Sambrook et al, Molecular

Cloning, second edition, Cold Spring Harbor Press, 1990.

The polypeptide (B) or mutant polypeptide as hereinbefore described may be expressed as a
recombinant fusion protein with one or more heterologous polypeptides, for example to
facilitate purification. For example, it may be expressed as a recombinant fusion protein with
a heterologous polypeptide such as a polyhistidine containing a cleavage site Jocated between
the polynucleotide sequence of the invention and the heterologous polypeptide sequence, so
that the polypeptide comprising the amino acid sequence of SEQ ID NO:7 or SEQ ID NO:8,
or variant thereof associated with bronchial hyperresponsiveness, may be cleaved and purified

away from the heterologous moiety using well known techniques.
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The polypeptide (B) or mutant polypeptide as hereinbefore described may also be synthesised,
in whole or in part, from the amino acids which it comprises using well known chemical

methods, for example automated solid phase techniques.

The polypeptide (B) or mutant polypeptide as hereinbefore described may be purified by well

known standard procedures.

The antibody (C) may be a polyclonal or monoclonal antibody. Such antibodies may be
prepared using conventional procedures. Methods for the production of polyclonal antibodies
against purified antigen are well established (cf. Cooper and Paterson in Current Protocols in
Molecular Biology, Ausubel et al. Eds., John Wiley and Sons Inc., Chapter 11). Typically, a
host animal, such as a rabbit, or a mouse, is immunised with a purified polypeptide of the
invention, or immunogenic portion thereof, as antigen and, following an appropriate time
interval, the host serum is collected and tested for antibodies specific against the polypeptide.
Methods for the production of monoclonal antibodies against purified antigen are well
established (cf. Chapter 11, Current Protocols in Molecular Biology, Ausubel et al, Eds., John
Wiley and Sons Inc.). For the production of a polyclonal antibody, the serum can be treated
with saturated ammonium sulphate or DEAE Sephadex. For the production of a monoclonal
antibody, the spleen or lymphocytes of the immunised animal are removed and immortalised
or used to produce hybridomas by known methods. Antibodies secreted by the immortalised
cells are screened to determine the clones which secrete antibodies of the desired specificity, for
example using Western blot analysis. Humanised antibodies can be prepared by conventional

procedures.

The antisense oligonucleotide (D) comprises a nucleotide sequence complementary to that of
the mRNA of AAGA, in particular a nucleotide sequence complementary to SEQ ID NO:1 or
SEQ ID NO:2 or SEQ ID NO:3 or SEQ ID NO# or SEQ ID NO:S or SEQ ID NO:6, or
complementary to that of 2 polynucleotide encoding a variant of a polypeptide (B) having a
polymorphism correlated with the disease, e.g. asthma, in particular a nucleotide sequence
complementary to such a polymorphic variant of SEQ ID NO:1 or SEQ ID NO:2 or SEQ ID
NO:3 or SEQ ID NO:4 or SEQ ID NO:5 or SEQ ID NO:6. The antiscuse oligonucleotide
may be DNA, an analogue of DNA such as a phosphorothioate or methylphosphonate
analogue of DNA, RNA, an analogue of RNA, or a peptide nucleic acid (PNA). The antisense
oligonucleotides may be synthesised by conventional methods, for example using automated

solid phase techniques.
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The role of the polypeptide (B) in asthma and other obstructive or inflammatory airways
diseases characterised by bronchial hyperresponsiveness can be determined using conventional
allergen driven animal models for bronchial hyperresponsiveness, e.g. the ovalbumin-induced
BHR mouse model (Tsuyuki et al, J. Clin. Invest. 96:2924-2931) or the guinea pig model
hereinafter described.

Polynucleotides, polypeptides, antibodies, or antisense oligonucleotides as hereinbefore
described, hereinafter alternatively referred to collectively as agents of the invention, may be
used in the treatment (prophylactic or symptomatic) of inflammatory or obstructive airways
discases. For example, a polypeptide (B) may be used to treat a mammal, particularly a
human, deficient in or otherwise in need of that polypeptide; a polynucleotide (A) may be used
in gene therapy where it is desired to increase AAGA activity, for instance where a subject has
a mutated or missing AAGA gene; an antisense oligonucleotide (D) may be used to inhibit
AAGA activity or activity of variants of the AAGA gene having a polymorphism correlated
with a disease, e.g. asthma, where this is desired; and an antibody (C) may be used to inhibit
ligand/antiligand binding activities of AAGA polypeptides.

“Gene therapy” refers to an approach to the treatment of human disease based upon the
transfer of genetic material into somatic cells of an individual. Gene transfer can be achieved
directly in vivo by administartion of gene-bearing viral or non-viral vectors into blood or
tissues, or indirectly ex vivo through the introduction of genetic material into cells
manipulated in the laboratory followed by delivery of the gene-containing cells back to the
individual. By altering the genetic material within a cell, gene therapy may correct underlying
disease pathophysiology. Suitable vectors, and procedures, for gene delivery to specific tissues
and organ systems in animals are described in Dracopoli, N.C. et al., Current Protocols in
Human Genetics, John Wiley and Sons Inc., Chapters 12 and 13 respectively. In relation to a
polynucleotide (A) as hereinbefore described, gene therapy may involve delivery of a viral or
non-viral gene therapy vector containing an expression cassctte of the AAGA gene under
suitable control elements to the hungs of diseased individuals (eg. asthmatics) so that the
undetlying disease pathophysiology is corrected or ameliorated.

The effectiveness of an agent of the invention in inhibiting or reversing airways hyperreactivity
may be demonstrated in a guinea pig test model. The acute injection of pre-formed immune
complex renders guinea pigs hyperreactive to histamine. Doses of histamine which cause only

a small degree of bronchoconstriction prior to administration of immune complex cause a
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much stronger effect thereafter.  Guinea-pigs (Dunkin-Hartley, male, 400-600g) are
anaesthetised with phenobarbital (100 mg/kg i.p.) and pentobarbital (30 mg/kg i.p.) and
paralysed with gallamine (10 mg/kg i.m.) and ventilated with a mixture of air and oxygen
(45:55), v/v). Animals are ventilated (8 mlkg, 1Fz) via a tracheal cannula. Ventilation is
monitored by a flow transducer. When making measurements of flow, coincident pressure
changes in the thorax are monitored directly via an intrathoracic trochar, permitting display of
differential pressure relative to the trachea. From this information resistance and compliance
are calculated at each inspiration. An allergic reaction is initiated by intravenous injection of
preformed immune complexes (prepared by adding 30 pg of bovine gamma globulin in 0.05
ml of saline to 0.05 ml of guinea pig anti-bovine gamma globulin anti-serum) 3 times at 10
minute intervals. Intravenous injections of histamine (1.0-3.2 ugrkg at 10 minute intervals)
are used to define the sensitivity of the airways prior to and following the last exposure to the
immune complex. Airways hyperreactivity is expressed as the paired difference for the
maximal value of lung resistance in response to histamine before and after repeated injection
of immune-complex. The agents of the invention are administered intratracheally either as
solutions or suspensions in tragacanth. The EDso. values for reversal of airways
hyperreactivity are determined graphically from the dose response curves and represent those

doses which cause a 50% reduction of airways hyperreactivity,

Disecases characterised by bronchial hyperresponsiveness to which the present invention is
applicable include inflammatory or obstructive airways diseases, particularly asthma of
whatever type or genesis including both intrinsic (non-allergic) asthma and extrinsic (allergic)
asthma, mild asthma, moderate asthma, severe asthma, bronchitic asthma, exercise-induced
asthma, occupational asthma and asthma induced following bacterial infection. Treatment of
asthma is also to be understood as embracing treatment of subjects, e.g. of less than 4 or §
years of age, exhibiting wheezing symptoms and diagnosed or diagnosable as “wheezy

infants”, an established patient category of major medical concern and now often identified as

incipient or carly-phase asthmatics. (For convenience this particular asthmatic condition is

referred to as “wheezy-infant syndrome™.)

Prophylactic efficacy in the treatment of asthma will be evidenced by reduced frequency or
severity of symptomatic attack, e.g. of acute asthmatic or bronchoconstrictor attack,
improvement in lung function or reduced airways hyperreactivity. It may further be evidenced
by reduced requirement for other, symptomatic therapy, i.e. therapy for or intended to restrict
or abort symptomatic attack when it occurs, for example anti-inflammatory (e.g.

corticosteroid) or bronchodilatory. Prophylactic benefit in asthma may in particular be
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apparent in subjects prone to “morning dipping”. “Morning dipping” is a recognised
asthmatic syndrome, common to a substantial percentage of asthmatics and characterised by
asthma attack, e.g. between the hours of about 4 to 6 am, i.e. at a time normally substantially

distant form any previously administered symptomatic asthma therapy.

Other inflammatory or obstructive airways diseases and conditions to which the present
invention is applicable include adult respiratory distress syndrome (ARDS), chronic
obstructive pulmonary, airways or lung disease (COPD, COAD or COLD), including chronic
bronchitis or dyspnea associated therewith, emphysema, as well as exacerbation of airways
hyperreactivity consequent to other drug therapy, in particular other inhaled drug therapy.
The invention is also applicable to the treatment of bronchitis of whatever type or genesis
including, e.g., acute, arachidic, catarrhal, croupus, chronic or phthinoid bronchitis. Further
inflammatory or obstructive airways discases to which the present invention is applicable
include pneumoceniosis (an inflammatory, commonly occupational, disease of the lungs,
frequently accompanied by airways obstruction, whether chronic or acute, and occasioned by
repeated inhalation of dusts) of whatever type or genesis, including, for example, aluminosis,

anthracosis, asbestosis, chalicosis, ptilosis, siderosis, silicosis, tabacosis and byssinosis.

Having regard to their anti-inflammatory activity, in particular in relation to inhibition of
eosinophil activation, agents of the invention are also useful in the treatment of eosinophil
related disorders, e.g. cosinophilia, in particular cosinophil related disorders of the airways
(eg. involving morbid eosinophilic infiltration of pulmonary tissues) including
hypereosinophilia as it effects the airways and/or lungs as well as, for example, eosinophil-
related disorders of the airways comsequential or concomitant to Léffler’s syndrome,
cosinophilic pneumonia, parasitic (in particular metazoan) infestation {including tropical
eosinophilia), bronchopulmonary aspergillosis, polyarteritis nodosa (including Churg-Strauss
syndrome), eosinophilic granuloma and eosinophil-related disorders affecting the airways

occasioned by drug-reaction.

The agents of the invention may be administered by any appropriate route, e.g. orally, for
example in the form of a tablet or capsule; parenterally, for example intravenously; topically,

e.g. in an ointment or cream; transdermally, e.g. in a patch; by inhalation; or intranasally.

Pharmaceutical compositions containing agents of the invention may be prepared using

conventional diluents or excipients and techniques known in the galenic art. Thus oral dosage
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forms may include tablets and capsules, and compositions for inhalation may comprise

aerosol or other atomizable formulations or dry powder formulations.

The invention includes (A) an agent of the invention in inhalable form, e.g. in an aerosol or
other atomizable composition or in inhalable particulate, e.g. micronised form, (B) an
inhalable medicament comprising an agent of the invention in inhalable form; (C) a
pharmaceutical product comprising such an agent of the invention in inhalable form in
association with an inhalation device; and (D) an inhalation device containing an agent of the

invention in inhalable form.

Dosages of agents of the invention employed in practising the present invention will of course
vary depending, for example, on the particular condition to be treated, the cffect desired and
the mode of administration. In general, suitable daily dosages for administration by
inhalation are of the order of 1pg to 10 mg/kg while for oral administration suitable daily
doses are of the order of 0.1mg to 1000 mg/kg.

A polypeptide (B) as hereinbefore described, or a mutant polypeptide as hereinbefore described
associated with bronchial hyperresponsiveness, for cxample a polypeptide encoded by a
variant of a polynucleotide comprising a nucleotide sequence encoding a polypeptide
comprising amino acid sequence SEQ ID NO:7 or SEQ ID NO:8, which variant contains a
sequence polymorphism, can be used to identify enhancers (agonists) or inhibitors
(antagonists) of its activity, i.e. to identify compounds useful in the treatment of inflammatory
or obstructive airways diseases, particularly asthma. The enhancers or inhibitors may be, for
example, peptides, peptidomimetics, nucleic acids, or low molecular weight compounds.
Accordingly, the invention also provides a method of identifying a substance which modulates
the activity of a polypeptide (B) or a variant thereof associated with bronchial
hyperesponsiveness, particularly a substance useful in the treatment of inflammatory or
obstructive airways diseases such as asthma, comprising combining a candidate substance with
said polypeptide (B) or said variant thereof and measuring the effect of the candidate
substance on said activity. The activity of the polypeptide (B) or variant may be measured, for
example, by promotion of homotypic Ca™ dependent aggregation and adhesion in L-cells eg.
as described by Sano et al, EMBO J. 12:2249-2256. The invention also includes a method of
identifying a substance which binds to a polypeptide (B) or variant thereof as hercinbefore
described, particularly a substance wseful in the treatment of inflammatory or obstructive
airways diseases such as asthma, comprising mixing a candidate substance with said

polypeptide (B) or said variant and determining whether binding has occurred.

JP 2004-536603 A 2004.12.9



L T e I |
—m —m ™—m @ @ @ @ ™@ M™@ oM@ & & & & s /& s s s/ o/ /o

(51)

WO 03/008640 PCT/EP02/07847

20

In another aspect the invention provides a method of identifying a substance which binds to,
or modulates an activity of, a mutant polypeptide encoded by a variant of polynucleotide (A)
as hereinbefore described, particularly a substance suitable for use in the treatment of an
inflammatory or obstructive airways disease such as asthma, which comprises mixing a
candidate substance with said mutant polypeptide and (i) determining whether binding has
occurred and/or (i) measuring the effect of the candidate substance on said activity.

The invention is illustrated by the following Examples. Abbreviations used in the Examples

have the following meanings:

AEBSF : 4-(2-aminoethyl)benzenesulfonyl fluoride

BAC: bacterial artificial chromosome
BAP: 1,4-bis(acryloyl)piperazine
BHR: bronchial hyperresponsiveness
BLAST : basic local alignment search tool
BSA : bovine serum albumin

CSGE : conformation sensitive gel electrophoresis
dNTP : deoxynucleotide triphosphate
DTT: dithiothreitol

EIA: enzyme immunoassay

EST: expressed sequence tag

FAM: 6-carboxy-fluorescein

FCS: fetal calf serum

HBEC: human bronchial epithelial cell
LBNL: Lawrence Berkley National Laboratory
LOD: logarithm of odds

MTN: multiple tissue northern

ORF: open reading frame

PAC: P1 artificial chromosome

PCR: polymerase chain reaction

PBS: phosphate buffered saline

PEG: polyethylene glycol

PMSF : phenylmethylsulfonyl fluoride

SDS -PAGE: sodium dodecyl sulfate polyacrylamide gel electrophoresis
SNP : single nucleotide polymorphism

JP
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STS: sequence tagged site

TAMRA: 6-carboxy-tetramethyl-rhodamine

TDT: transmission disequilibrium test

TET: tetrachloro-6-carboxy-fluorescein

TIE: 44mM Tris, 14.5mM taurine, 0.1mM EDTA, pH 9.0

Example 1

Asthmatic and non-asthmatic individuals are selected from a family study on the genetics of
asthma in the Netherlands ([Panhuysen et al., Clin. Exp. Allergy 25 (suppl. 2): 35-38]; the
Medical Ethics Committee of the University Hospital of Groningen and the University of
Maryland approves this study and written informed consents are obtained from all
participants). Between 1962 and 1975, patients with asthma are evaluated for diagnosis of
asthma and optimization of their treatment in Beatrixoord, Haren, the Netherlands. For
inclusion in this study, from this first evaluation patients have to meet three criteria: (1)
symptoms consistent with asthma; (2) age < 45 years; (3) bronchial hyperresponsiveness to
histamine (PCz < 32 mg/ml using the de Vries 30 seconds inhalation method; [de Vries et al.,
Int. Arch. Allergy 20:93-101]). Clinical evaluation includes the performance of intracutaneous
skin tests with common aecroallergens, pulmonary function testing with a water-seal
spirometer (Lode Spirograph, Groningen, the Netherlands), and testing for bronchial
hyperresponsiveness with histamine, using the 30 seconds inhalation protocol [de Vries et al.,
Int. Arch. Allergy 20:93-101]. Blood samples for DNA isolation and total IgE, specific IgE and

cosinophil measurements are taken.

From 1990 onwards, these probands are re-studied together with their spouses, a minimum of
two children and, if possible, grandchildren. In total, 200 two- and three generation families
are studied. At this second evaluation (1990-1998), the measurements taken at the first
evaluation (1962-1975) are repeated in the probands, and also performed in the relatives.
Reversibility is tested by repeating spirometry 20 minutes after administration of 800 ng of
salbutamol (albuterol). All participants are asked to stop pulmonary medication before the
clinical testing if possible: inhaled corticosteroids are stopped for 14 days, inhaled long acting
beta-mimetics and oral antihistamines 48 hours, inhaled short acting beta-mimetics and
anticholinergics 8 hours. The asthma patients did not have an asthma exacerbation or require

a course of oral prednisone in the 6 weeks prior to the study.
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This evaluation further includes 2 modified version of the British Medical Council
questionnaire with additional questions on symptoms and therapy of asthma and allergy
[Panhuysen et al., Clin. Exp. Allergy 25 (suppl. 2): 35-38]. By definition, a physician's
diagnosis of asthma is present in the probands. In the spouées, it is present if the subject
reports (1) to be under current regular treatment for asthma, (2) has ever visited a general
practitioner or specialist for asthma or (3) has ever used asthma medication. Allergic rhinitis is
defined as a positive answer to one of the following questions: Do you have a runny or stuffed
nose when you are in the surrounding of (1) animals (e.g. dogs, cats, horses), feathers (c.g. in
pillows), or in a dusty part of the house?; or (2) trees, grasses, and flowers. Hay fever is

defined as a positive answer to the question: have you ever had hay fever?

Serum total IgE is measured in the first 92 families by solid phase immunoassay [Panhuysen et
al,, Clin. Exp. Allergy 25 (suppl. 2): 35-38]. In the second set of 108 families, serum IgE levels
are measured by an enzyme linked fluorescent assay (Mini Vidas, Biomerieux Vitek Inc.,
Marcy, France). Skin testing is performed by an intracutaneous skin test with 16 common
aeroallergens, a positive, and negative control. The following allergens are tested: mixed grass
pollens, two mixed tree pollens, mixed weeds, house dust mite, storage mite, cat-, dog-, horse-,
rabbit/guinea pig dander, feather mix, and five moulds (Aspergillus fumigatus, Alternaria
alternata, Cladosporium berbarum, Penicillum notatum, Botrytis Cineria)., (ALK-Abells,
Nieuwegein, The Netherlands). A positive skin test is considered to be present if the largest

wheal diameter is 2 § mm.

Evidence for linkage of total serum IgE levels [Meyers et al., Genomics 23:464-470], bronchial
hyperresponsiveness [Postma et al., New Eng J. Med. 333: 894-900] and asthma [Panhuysen
et al., J. Invest. Med. 43: 281A; Bleecker et al, Am. J. Hum. Genet. 59:A213] to human
chromosome 5q has previously been found in the Dutch families using a candidate gene
approach. However, as has been found in other complex diseases, the region of linkage is
wide (>40 cM spanning the region from the cytokine cluster to the Bzadrenoceptor). In order
to refine the region of linkage, DNA is extracted from blood DNA samples using standard
protocols (Puregene kit, Gentra Systems Inc., Minneapolis, MN). A collection of 37 markers
cousisting of tri- and tetranucleotide repeats spanning the chromosome 5q31-933 region is
used to genotype the DNA samples. Multiplex PCR using fluorescently labelled primers is
petformed, and the resulting amplified fragments are separated on denaturing polyacrylamide
gels. The labelled fragments are detected using the ABI377 sequencing machine and the
genotypes scored using GENOTYPER software [Applied Biosystems, USA] using conventional

techniques. A modified version of the program Linkage Designer [Van Camp et al., Trends
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Genet. 13:82] is used to bin alleles and to check inheritance. The output from Linkage
Designer is then analysed for any inconsistencies using LINKAGE version 5.1 software
[Lathrop and Lalouel, in Handbook of Statistics, Vol. 8., Rac and Chakraborty (eds), pp. 81-
123. Elsevier Science Publishers BV, Amsterdam.] without disease information. As a final
check of the data, CRIMAP [Lander and Green, Proc. Natl. Acad. Sci. USA 84:2363-2367] is
used to determine the order and length of the chromosomal map and to detect double
recombinants. In linked families, this analysis identifies a region of linkage for BHR with a
LOD score in excess of 7.0: The peak LOD score is defined by microsatellite markers
D5S2011 and D552017.

Example 2

Bacterial artificial chromosome (BAC) clones spanning the chromosomal region between
markers D552011 and D5S2017 identified using physical map information for human
chromosome 5q31-q33 publicly available on the Lawrence Berkley National Laboratory
Genome Centre web site (LBNL; www-hgc.lbl.gov/biology/bacmap/2.gif) obtained as BAC
clone numbers h164 (22f14), c5 (50g20), h187 (35k5), h167 (8e3) and h177 (32d16) from
Research Genetics (Huntsville, Alabama, USA), and a P1 artificial chromosome (PAC) isolated
by PCR using primers with SEQ ID NOS: 9 to 12 for the STS markers bac51107T (5° end of
BAC 50g20) and bac51330T (3’ end of BAC 22f14) available on the LBNL website
(www_hgc.Ibl.gov/sts.html) by Genome Systems Inc. (St. Louis, Missouri, USA), the BACs and
PAC together covering a sub-region of human chromosonal region 5431-5933, are sequenced
using conventional techniques for an ABI 377 sequence
(http:/fwww.pebio.com/ab/about/dna/377/). The resulting genomic DNA sequence is analysed
using GENSCAN (Burge and Karlin, J. Mol. Biol. 268:78-94) and GENEMARK version 2.4
(Borodovsky and McIninch, Comp. Chem. 17:123-133) gene-finding programs and BLAST
(Altschul et al., J. Mol. Biol. 215:403-410) homology searches against public protein, EST
and DNA databases (SWISSPROT, SWISSPROTPLUS, GenBank, Genbank updates, EMBL,
GENEMBLPLUS, GenBank EST, EMBL EST, GenBank STS, EMBL STS), the results of which
are parsed into a human chromosome S-specific version of ACeDb (A C. elegans Database;
http:/fwww.sanger.ac.uk/Software/Acedb/) for graphic display. From this graphic display
significant regions (i.c. genes) are identified by predicted exons and aligned EST/protein hits.
A gene AAGA is initially identified on the graphic display as a GENSCAN-predicted gene
covering at least 22.5 kb of genomic DNA and comprising § exons ranging in size from 153-
2196 bp spread over two islands of DNA sequence separated by a stretch of unsequenced
DNA:
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GENSCAN- Nucleotide Positiont In: Exon Size
Predicted Exon (bp)
SEQ ID No.1 SEQ ID No.2
1 1053 - 1889 - 837
2 5031 -7226 - 2196
3 12987 - 13206 - 220
4 16002 - 16396 - 395
5 - 1695 - 1847 153

t the coordinates given are for the reverse complement of the original genomic sequence,

‘The DNA sequences in the GENSCAN-predicted exons encode a protein having homologies to
cadherin-type molecules in a range of organisms, including humans, which suggest that it is a
member of the cadherin protein family. A homology of 100% is detected with the mRNA
sequences and ESTs corresponding to the protocadherin 42 gene (GENBANK accession
numbers 111370, 111369 and AA481656). Alignment of the mRNA and EST sequences
identifies three splice variants (SEQ ID Nos:4, 5 and 6), two of which have been previously
identified (Sano et al., EMBO J. 12:2249-2256), and one (SEQ ID No:6) which is novel.
Analysis of SEQ ID Nos4, 5 and 6 for the longest open reading frame (ORF) using the
EditSeq module of Lasergene software (DNASTAR, Inc., Madison, Wisconsin, USA) reveals
ORFs of 3198 nucleotides (SEQ ID No:4, position 377-3574) and 3729 nucleotides (SEQID
Nos:5 and 6, position 377-4105). It is noted that the ORF for SEQ ID No:4 is 118 nucleotides
longer than that previously reported (position 494-3574; Sano et al.,, EMBO J. 12:2249-2256
and GenBank Accession No. L11370), translating to give a protein (SEQ ID No: 7) 39 amino
acids longer than that predicted for GenBank Accession No. L11370 (1065 amino acids versus
1026 amino acids). The ORF for SEQ ID Nos:S and 6 translates into a 1242 amino acid
protein (SEQ ID No:8).
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Using a 441 bp PCR fragment corresponding to exon 2 and generated from human genomic
DNA using primers having SEQ ID NOS: 13 and 14, a northern blot of mRNA from a
number of human tissues (human 12-lane MTN blot; Clontech Laboratories UK Ltd.,
Basingstoke, Hampshire, UK) is probed to examine the expression pattern of AAGA. Bands
corresponding to the splice variants are detected in brain, heart, skeletal muscle, colon,
kidney, liver, small intestine, pancreas and lung. No hybridisation is detected for thymus,
spleen and peripheral blood lymphocytes. PCR analysis of first-strand ¢cDNAs derived from
various cell lines using primers having SEQ ID NOS: 13 and 14 shows that AAGA is
expressed at a high level in activated and unactivated human bronchial epithelial cells

(HBEGs), at a medium level in fibroblasts, and at a low level in neutrophils and macrophages.

Example 3

In this example conformation sensitive gel electrophoresis (CSGE: Ganguly et al., Proc. Natl.
Acad. Sci. USA 90:10325-10329; Ganguly and Williams, Frum. Mut, 9:339-343) is used to
detect potential sequence changes in PCR-amplified DNA fragments from blood DNA isolated
from asthmatic patients. Single base mismatches in DNA heteroduplexes are detected by
polyacrylamide gel electrophoresis in the presence of mildly denaturing solvents which amplify
the tendency of mismatches to produce conformational changes and result in differential
migration of homo-duplexes and heteroduplexes. To generate heteroduplexes, amplified PCR
products are thermally denatured, annealed, then analysed by polyacrylamide gel
electrophoresis. DNA fragments are visualised by ethidium bromide staining, DNA fragments
showing differential clectrophoretic migration patterns are then sequenced to confirm the

presence of a change to the polynucleotide sequence and the exact nature of this change.

SEQ ID NOs:4, 5 and 6 are manually aligned with SEQ ID NOs: 1 and 2 using the EditSeq
module of Lasergene software (DNASTAR, Inc., Madison, Wisconsin, USA). This analysis
indicates that a 470 bp segment of DNA sequence at the 5™-end of SEQ ID Nos:4, 5 and 6
does not align with SEQ ID No:1 or 2, A BLAST search of the GENBANK database is
undertaken using this 470 bp of mMRNA sequence to identify the missing genomic sequence.
This identifies a genomic DNA sequence of 2717 bp (SEQ ID NO:3) in GENBANK accession
No. ACO13643 (154594 bp working draft sequence of 13 unordered pieces from human
clone RP11-16P20). The alignment analysis reveals that the three alternative transcripts are
derived from 7 exons spanning at least 21 kb of genomic DNA :

SPLICE VARIANT 1
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Exon | SEQID No.4 | Nucleotide Position in | Nucleotide Positionin | Exon Size
SEQID No.3t SEQ ID No.1t (bp)
1 1-456 2115 ~-2570 - 456
* 457 -470 - - 14
2 471-1052 - 1030 -1611 582
3 1053 - 1298 - 1648 - 1893 246
4 1299 — 4069 - 5035 - 7805 2771
SPLICE VARIANT 2
Exon | SEQID No.5 | Nucleotide Position | Nucleotide Position Exon Size
in SEQ ID No.3} in SEQ ID No.11 (bp)
1 1-456 2115 -2570 - 456
* 457 -470 - - 14
2 471~ 1052 - 1030 -1611 582
3 1053 - 1298 - 1648 - 1893 246
4 1299 - 3490 - 5035 -7226 2192
5 3491 -3710 - 12987 - 13206 220
6 3711 -4648 - 16002 - 16950 949

SPLICE VARIANT 3

Exon | SEQID NO:6 Nucleotide Nucleotide Nucleotide Exon
Position in Position in Position in Size
SEQID No.3t | SEQID No.1t | SEQID No.2t |  (bp)
1 1-456 2115 -2570 - - 456
* 457 - 470 - - - 14
2 4711052 - 1030~ 1611 - 582
3 1053 ~1298 - 1648 - 1893 - 246
4 1299 - 3490 - 5035 -7226 - 2192
5 3491-3710 - 12987 - 13206 - 220
6 3711~ 4591 - 16002 - 16896 895
7 4592 - 4684 - - 797 - 889 93

* mRNA sequence does not align with genomic sequence available

t the coordinates given are for the reverse complement of the original genomic sequence.
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PCR primer sets corresponding to AAGA gene sequence are designed using SEQ ID NOs:1
and 2 and Primer Express™ (version 1.0; Perkin Elmer, PN 604313). These primer sets (SEQ

PRIMER FORWARD REVERSE

SET

1 GTACACTACCCGAGTGGCGTG CCTCTTACTGGCTCCTCCAGC

2 AGCTGGCCCCATACTCACC CGTCCACTGGCTCTCICTCT

3 TCCCGCCCATGGAACA GACTTGGCATCTCAGAACAAAGAG
4 CTCCCCACATGCATGGTAGG GCATGCTCTGGGGCATGT

S | TCCTCTTTTTCTGACAATGACCC AAGGACAGGCCAGGGCAG

6 TTCTGGCAGTTTTTCCCCTAAG GAGCTATITGGGCTGCAGGT

7 TCAAGCACGGTGACACGC GCCCCCGGCTGCTAGA

s TGGGACCAGCATCACGG CAGCCGACTATGGTITICCAG

9 GATGCAGGGATCACCAGGG CITGCAGCCTICCTGATTCTG
10 CTTGACACCAATGACAACGCC TCAGAGGTTCCCCCAGCTT

11 TAGTGAGACCCCTTCTCCGCA CTTTGTCAGGAAGAGGCAAAATG
12 [AGGTGAGCTGAGTTGGAACAAAG CCAAGCTGCCTAGTGCCTG

13 ATACATGCCTCCTCCCCTAGG CACTTTGGCTTGAGGACCCA

14 CAGCCCCAGCTCCTITCC TGGGCCCGGTTTCTCAT

15 GGGGTACAATGGGCAGGTCT | AGTCTACTCCAAACCTAGGTCTCTATGTCA
16 TGGGACCCAGCCCCAG GCAGACGGATTAGGCTGAGTG
17 CCTACCACCCCCAACGCA GAGCAGTACTCCGACTACAGCTACC
18 TGGCCCCCAACACGG TCCCCGCATCCACCTG

19 AATGTGTTTGCAGGTGGCAG GGAGGCCAAAAGTGGTTACCA
20 TCATCCTCGTCCTCCACTGG GGCACAGCCTTGGTCCATC

21 TTGCCACGCTGCTTGGAG GICTTGGTGAGACGGTCAGCC
22 GTGGCGCCGCTCAATCT CAACGGTGACTTTGITATCCAGAA
23 AAGCTGAGCGAGGTGGGA GAGAGCTATGAGTTGAAGGTGGIG

CTGGCATGTTCTCCATCACTGAG

ACAACGCACCTGTCTTCACTCAG

AGATGGTGAAGAGGCCCTTAGC

GCAGGTGATGTGCCCTICC

GGAGTTAGTGCTGGAGAGTGGG

CAAGAGTGCCCGTGCCC

27

GTCTCCTCTGCCACATCCTCTG

CCCTGATCTAAACCATCTCTGTTICTC

28

CTGTCCAGTCGAAGAAGACGC

TGTCCCATCTCCAATAGTTGCC

29 CAATACATAGATGATTTGT TTAAGGCCT ATGGTGGTGGGCCCTGT

30 GACACTGCATGACCAGCAGG ACTGGGCTCCTTCCCTTGAC
31 CCCTGCTTCAGGGCTAAAATT CCAAATGGCCCATTCCAG

32 GATGGAAATGAGGGGAGAGGAC ACACCAAAACGGCCCCC

33 GTGTGGCTGCGGGTGG CCGCTCCCTCCTACAGACCT
34 CCGTTTTGGTGTTCCGGTC TGCCTGTGAGTTCAGCGGT
35 ATCCCTGGCGCTGCG CCCGATTAATACCAGTGCGG
36 TCCCAACCCAGGCATCC AAAGGCGCTGTCCTCTCCA
37 CTTAGTTCTGGCCCCTGCCT CTACAAACATTTCCTGAGCCCC
38 GCCAGAATTTCCGGCTCAA CAACCCTTCCTAAACCTGAGGC
39 TCCTCACCCTTCACTGTGGG CCTTGCTGCTTTCGGAGAGA
40 GGAGACCGAGGCTGAGACCT AGCTGACGCGTTCTGAGGAT

Using the above primer sets, 40 polynucleotides are amplified from blood DNA samples from
16 asthmatic patients. PCR reactions are carried out in a reaction volume of 10 1l containing

1X GeneAmp® 10X PCR buffer (Perkin Elmer P/N N808-0240), 13 ng of template DNA, 400
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pM of each ANTP (Amersham Life Science Nucleix Plus ™ 25 mM dNTP mix; Prod. No.
US77119), 30 ng of each primer, 2 mM MgCl, and 0.5 u of AmpliTaq Gold™ polymerase
(Perkin-Elmer P/N N808-0242).

Typical thermal cycling conditions using a Biometra UNO I cycler (Part No. 050-603;
Anachem Ltd., Luton, UK) are as follows, the sequence Step 2-Step 3-Step 4 being repeated 36

times:
Step 1 95°C 10 min
Step 2 92°C 1 min
Step 3 60°C 1 min
Step 4 72°C 2 min
Step 5 72°C 10 min

To generate heteroduplexes, 2pl of PCR product is denatured at 95°C for 10 minutes and
annealed at 68°C for 30 minutes using a thermal cycler (eg. Biometra UNOII). 2yl of 2x
loading buffer (20% ethylene glycol, 30% formamide, 0.025% xylene cyanol, 0.025%
bromphenol blue) is added to each sample before gel analysis.

A standard DNA sequencing apparatus (Owl Scientific $3S; Autogen Bioclear UK Ltd.) is used
with a 60 sample comb (Owl Scientific $25-60A; Autogen Bioclear UK Ltd.) and standard
power supply (Biorad, Cat No. 165-5057) equipped with a temperature probe (Biorad, Cat
No. 165-5058). A 0.4 mm thick 15% polyacrylamide gel is prepared using a 99:1 ratio of
acrylamide to BAP cross linker, 10% ethylene glycol and 15% formamide in 0.5 x TTE. Gels
are pre-run for one hour at 30 watts, limiting the temperature to a maximum of 256C (using
an electric fan to keep the temperature down if necessary eg. Jencons, Cat No. 292-004). After
the pre-run, the wells are flushed with a pipette and the samples are loaded into the wells. The
gel is then electrophoresed at 12 watts overnight (15 hours) at 25°C. Fragments greater than
350 bp remain on the gel.

After electrophoresis, the gel plates are separated. The gel is stained by placing the gel in 0.5x
TTE containing 1pg/ml ethidium bromide (Biorad, Cat No. 161-0433) for 10 minutes,
followed by destaining in 0.5x TTE for 10 minutes. The gel is then photographed on a UV
transilluminator (eg. UVP GDS 7500).
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Potential polynucleotide changes are detected by CSGE in one or more of the 16 patients for
15 of the 40 PCR fragments. For each of these potential changes, the PCR fragment from all
16 patients is subjected to double stranded DNA sequencing on an ABI377 automated
sequencer using standard methods (http://www.pebio.com/ab/about/dna/377/) and the
resulting DNA sequence is analysed using CONSED software (Gordon et al., Genome Res.
8:195-202) to confirm the presence of a sequence change and to identify the exact base
change. All of the 15 potential changes detected by CSGE are confirmed. The mumber of

patients exhibiting the polymorphic changes are shown in the table below:

Polymorphism SEQID SEQID No.2 | SEQ ID No4 a.a. change #
No.1 {rev. comp.) position patients
position position

GioT 589 - - Intron 1 16
CtoT 1001 - - Intron 1 2
CtoA 1060 - 501 Pro3His {exon 2) 16
GtoC 2033 - - Intron 3 1
TG 2193 - - Intron 3 1
AwG 2561 - - Intron 3 16
Gto A 5667 - 1931 Ala480Thr (exon 4) 1
CroT 5804 - 2068 Pro525Pro {exon 4) 1
CtoT 6377 - 2641 Ala716Ala (exon 4) 14
GtoC 7390 - 3654 3’ untranslated S
GroT 7531 - 3795 3’ unt 1 1
GtwoC - 1212 - 3’ untranslated 12
GtoA - 1216 - 3’ untranslated 1
GtoA - 1964 - 3 untranslated 2
Gto A - 2330 - 3’ untranslated N

Two of the detected polynucleotide changes alter the amino acid sequence (non-synonymous
change) of the AAGA-encoded protein, 2 are synonymous (no residuc change due to

degeneracy of the genetic code), and 11 occur in non-coding regions of the gene.

Two hundred trios (both parents and an affected child) from the Dutch families are genotyped
for SNPs at positions 1060, 2561, 6377, 7390 in SEQ ID NO:1 and position 2330 in SEQ ID
NO: 2 by allelic discrimination assay using TagMan™ technology on the ABI PRISM™ 7700
Sequence Detector (PE-Applied Biosystems, Warrington, UK). Two TagMan™ fluorogenic
probes, one specific to the non-SNP allele and one specific to the SNP allele, are designed to
hybridise to the site of the SNP in the PCR-amplified targer sequence:

Position SNP Non-SNP
1060 TGCCTCAGGGGCTCCATCCT TGTGCCTCAGGTGCTCCATCCT
2561 TGCCTCACCGGGCACACG TGCCTCACCCGGCACACG
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6377 TAGATCAGCTCGGCATTGACACCAG | CTGTAGATCAGCTCAGCATTGACACCAG
7390 CTCCCATGTGCCAGACCGGC CCTCCCATGTACCAGACCGGCA
2330 TGCCCCAGGCACTAGGCAGCT TGCCCCAGGCGCTAGGCA

The TagMan™ probes consist of an oligonucleotide with a fluorescent reporter dye (FAM or
TET) and a quencher dye (TAMRA) covalently linked to the 5°- and 3’-ends, respectively. The
proximity of the reporter dye to the quencher dye results in suppression of the reporter
fluorescence in the intact probes. Upon amplification of the target sequence, the probe is
cleaved during the extension step of the PCR. This removes the influence of the quencher dye
and allows the reporter dye to fluoresce. As the SNP and non-SNP probes carry different
reporter dyes, the level of fluorescence of each dye is proportional to the amount of SNP or

non-SNP target sequence in the sample.

The transmission disequilibrium test [Spielman et al, Am. ], Hum. Genet. 52: 506-516] is
used to test for a genetic association between the S genotyped SNPs and asthma/asthma
subphenotypes. In this test an allele transmitted by a parent to an affected child is matched to
the other allele not transmitted from the same parent; McNemar's chi-square test of
discordance is then applied to the resulting pairs [Terwilliger and Ott, Hum. Hered. 42, 337-
346]). TDT analysis of the genotype data obtained from the 200 Dutch asthma families reveals
a strong genetic association between the SNPs at positions 6377 (p=0.00017) and 7390
(p=0.00049) in SEQ ID NO:1 and bronchial hyperresponsiveness and indicate that AAGA is a
susceptibility gene for asthma and that individuals carrying the two SNPs are at increased risk
for developing bronchial hyperresponsiveness. In addition, p=0.01 and p=0.001 are obtained
for the SNPs ar positions 6377 and 7390 respectively using the family based association test
[FBAT; Horvath, Xu and Laird, Eur. J. Hum, Genet, 9, 301-306].

Example 4
This Example relates to the expression of full length AAGA with a 6 histidine tag at the C-
terminus using the Baculovirus system in T.7i Hi5 cells, and to the purification of the resulting

polypeptide.

1. Construction: of a Recombinant AAGA Baculovirus

A unique EcoRI site is incorporated 5” to the AAGA start codon (position 377 in SEQ ID
Nos: 4, 5 and 6) by PCR amplification using the following primer:

JP 2004-536603 A 2004.12.9



L s T e T e Y e R e |
—m —m ™m @ ™m@ ™M@ ™M@ M™@ oM@ & s s & s e s s/ /s e

(62) Jp

WO 03/008640 PCT/EP02/07847
31
58T

5-GAAGATCTTCGGAATTCCATCATG GTGATGGGGAGCCCTTTGGAG-3’

Another primer is used to introduce 6 histidine residues immediately prior to the AAGA stop
codon (position 3574 in SEQ ID No:4 for 3ST1 and position 4105 in SEQ ID Nos:5 and 6 for

35T2). This primer also incorporates a unique Kp#u[ site 3’ to the AAGA stop codon.

35T1 (Splice variant 1)

5

AAGATCTTCGGTACCICAATGGTGATGGTGATGGTGCT! CCCACACCTCGGTCCAG

-3
38T2 (Splice variants 2 and 3)

5-
AAGATCTTCGGTACCTCAATGGTGATGGTGATGGTGCAGGTAGATCTCGCGCTTG

-3

The recombinant “His tagged” version of AAGA splice variant 1 is ligated as a 3208 bp
EcoRI/Kpnl fragment into EcoRIKpnl digested pFastbacl baculovirus transfer vector (Life
Sciences). The recombinant “His tagged” version of AAGA splice variants 2 and 3 is ligated as
a 3739 bp EcoRUKpnl fragment into EcoRI/Kpnl digested pFastbacl. The recombinant AAGA
sequences are transposed into Bacmid DNA carried by DH10Bac cells (Life Sciences; Bac to
Bac Baculovirus expression system). AAGA recombinant Bacmids are isolated from DH1 0Bac
cells and transfected into Sf9 cells using published protocols (Bac to Bac baculovirus
expression system manual; Life Sciences).

2. Amplification of recombinant Baculovirus stocks

The recombinant baculovirus is amplified by infecting Sf9 cells (maintained in SF900 SFMII
medium; Life Sciences) at a cell density of 0.5x10° cells/m! and a multiplicity of infection (moi)
of 0.01 for 96 hours. Sf9 cells are then centrifuged at 1000x g for § minutes. The
supernatants containing high titre virus are stored at 4°C.

3. Expression of recombinant AAGA in Hi5 Cells

HiS cells (Invitrogen), maintained at densities of between 3x10° and 3x10° cells/ml in Excell
401 medium (JRH Biosciences; distributed by AMS Biotechnology in either shaker flasks
(rotated at 90 RPM) or spinner flasks (stirring at 75 RPM) are infected with the amplified
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recombinant Baculovirus at a cell density of 2.0x 10° at an moi of 2.0 for 60 hours.
Following infection HiS cells are centrifuged at 1000x g for 5 minutes, the supernatants
poured off and the cell pellets frozen at -80°C.

4. Crude lysate preparation

The cells (1x10°) are resuspended in 100 ml lysis buffer (20 mM Hepes pH 7.5, 100 mM
NaCl, 5% glycerol, 2 mM O-mercaptoethanol, 0.5 mM imidazole, 0.1% Nonidet P-40, 40
ng/ml AEBSF, 0.5 pg/ml leupeptin, 1 pg/ml aprotinin and 0.7 pg/ml pepstatin A). Cells are
incubated on ice for 15 min then centrifuged at 39,000x g for 30 min at 4°C. The sample is
filtered through a 0.22 pm filter immediately prior to use.

5. Metal chelate affinity chromatography

Metal chelate affinity chromatography is carried out at room temperature with a column
attached to a BioCAD chromatography workstation. A 20 ml Poros MC/M
(16mmDx100mmL) column is charged with Ni** prior to use and after each purification. To
charge with Ni%*, the column is washed with 10 column volumes (CV) S0 mM EDTA pH 8, 1
M NaCl followed by 10CV water. The column is charged with 500 ml 0.1 M NiSO4 pH 4.5-
5, washed with 10CV water, then any unbound Ni** removed by washing with SCV 0.3 M
NaCl. All steps are performed with a flow rate of 20 ml/min. The charged MC/M column is
saturated with SCV Buffer B (20 mM Hepes pH 7.5, 500 mM NaCl, 5% glycerol, 2 mM B-
mercaptoethanol, 1 mM PMSF, 250 mM imidazole) followed by equilibration with 10CV
Buffer A (as Buffer B except 0.5 mM imidazole). 90-95 ml of the crude lysate is loaded onto
the column per run at a flow rate of 20 ml/min. Subsequent steps are carried out with a flow
rate of 30 ml/min. Any unbound material is removed by washing with 12 CV buffer A and
AAGA cluted by applying a 0-100% Buffer B gradient over 10 CV. Fractions (8 ml) are
collected over the gradient. AAGA-containing fractions are combined and protease inhibitors
added to the final concentrations described for the lysis buffer above. DTT is also added to a
final concentration of 1 mM. The combined fractions are dialysed overnight against 4 litres 20
mM Tris-HCl pH 7.5, 1 mM DTT, 0.2 mM PMSF at 4°C.

6. Ion Echange (Anion Exchange) Chromatography

Resource™ Q chromatography is carried out at 4°C with a column attached to an FPLC
workstation (Amersham Pharmacia Biotech), A 6 ml Resource™ Q column (16 mmD x 30
mmL) is equilibrated with 10 CV Buffer C (20 mM Tris-HCl pH 7.5, 1 mM DTT) at a flow
rate of 2 ml/min. The dialysed metal chelate eluate is applied to the column and washed with
10 CV Buffer C. The protein is eluted by applying a 0 ~ 100% Buffer D gradient (20 mM
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Tris-HCl pH 7.5, 1 mM DTT, 1 M NaCl) over 10 CV. Fractions (3 ml) are collected on

cluting the column.

7. Gel Filtration

Gel Filtration chromatography is carried out at 4°C with a column attached to a BioCAD
SPRINT chromatography workstation (PE Biosystems). A 24 ml (10 mmD x 300 mmL)
Superdex 200 HR (Amersham Pharmacia Biotech) column is equilibrated with 10 CV Buffer E
(20 mM Tris-HCl pH7.5, 1 mM DTT, 150 mM NaCl) at a flow rate of 0.5 ml/min. The ion
exchange eluate is applied to the column and eluted with Buffer E. Fractions ( 1 ml)

throughout the purification run are collected and analysed.

8. Sample Concentration

Samples are concentrated approximately 10-fold using a Millipore Ultrafree-15 centrifugation
device (MW cut-off 50 kDa) at 4°C. The device is pre-rinsed with water prior to use. The final
storage buffer used for long term storage at -80°C is 20 mM Hepes pH 7.5, 1 mM DTT, 100
mM NaCl, §% glycerol. Glycerol can be omitted from the sample for storage at 4°C.

Example 5

This example relates to the production of polyclonal antibodies against AAGA protein
purified as described in Example 4.

Immunisation of Rabbits:

Dutch rabbits (Harlen-Olac) are immunised at 4 subcutancous sites with 500 pg purified
AAGA protein in PBS according to the following schedule:

DAYS IMMUNISATIONS
i) 1¥ immunisation 1:1 in complete Freund’s adjuvant
15 1% boost 1:1 in incomplete Freund’s adjuvant
45 2" boost 1:1 in incomplete Freund’s adjuvant
55 1* test bleed from the ear artery
Every month Boost 1:1 in incomplete Freund’s adjuvant until a good antibody
response is obtained

Test bleeds (500 pl) are taken and the serum assessed for antibody titre. Serum is collected
when a maximum titre is reached, This is done by collecting blood (10 ml) and allowing it to
clot for 2 hours at 4°C. The blood is centrifuged at 1000x g for 5 minutes to separate the

serum. The serum is removed and stored at -20°C until assayed.
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ELISA Screening:

Nunc-Immuno Plate Maxisorp 96 well plates (Nunc, Fisher Scientific UK, Loughborough, UK)
are used as a solid support and coated with the purified AAGA protein (100 ngfwell)
overnight at 4°C, The plates are blocked for 3 hours at 37°C with PBS containing 2% BSA
(Sigma) and 0.02% NaNj (Sigma). After blocking, plates are incubated overnight at room
temperature with serum in different dilutions of PBS. The presence of polyclonal antibodies is
checked with both biotin labelled IgG-antibodies to rabbit (Goat anti-rabbit IgG antiserum,
1:25000 dilution), with an incubation time of 40 min. Alkaline phosphatase conjugated
streptavidin {Immununo Research, Dianova, CH) is then added at a dilution of 1:10000.
Development of the reaction is carried out by adding an alkaline phosphatase substrate
(Sigma, f.c. 1 mg/ml) dissolved in diethanolamine. After 45 min. absorbance is read at 405 nm
with a reference of 490 nm with an ELISA plate reader (Bio-rad laboratories Ltd., Hemel
Hempstead, UK).

Purification:

5 ml protein A-agarose is poured into a chromatography column and washed with 6 column
volumes of 0.1 M tris (hydroxymethyl) methylamine (Tris) buffer pH 7.5. The rabbit serum
containing anti-AAGA antibodies is diluted {1/2) with Ttis buffer and added to the protein A-
agarose. Unbound proteins are removed by washing the column with 6 volumes of Tris buffer.
The IgG is eluted off the column with three column volumes of 0.1 M glycine buffer pH 3.0
and collected as 1 ml fractions into tubes containing 28 pl of 1 M Tris. The fractions which
are positive for protein content are checked for purity by SDS-PAGE under reducing
conditions. Two bands at 50 and 25 Kd are visualised corresponding to the heavy and light
chains of an immunoglobulin molecule. Fractions containing only immunoglobulin are

pooled, re-checked for protein concentration and stored at -20°C.

Example 6
This example describes the preparation of monoclonal antibodies against AAGA protein

purified as described in Example 4.

Immunisation of Mice:
Female Balb/c mice are immunised intraperitoneally with 100 pg of AAGA protein in PBS
according to the schedule given below:
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DAYS IMMUNISATIONS
1 1% immunisation 1:1 with complete
Freund’s adjuvant
14 1% boost 1:1 with incomplete Freund’s
adjuvant
21 2" boost 1:1 with incomplete Freund's
adjuvant
28-30 Three final boosts in PBS
31 Fusion with mouse myeloma cells

Serum is assessed for antibody titre by ELISA (Example S) after the animal is sacrificed for the
preparation of spleen cells for fusion. If antibody titre is sufficient, (1/1000 to 1/100,000), the
hybridomas are screened, otherwise discarded.

Preparation of Myeloma Cells

Sp2/0 murine myeloma cells (ATCC #CRL 1581; maintained in culture medium containing 20
pg/ml 8-azaguanine) are cultivated for one week before fusion in RPMI 1640 (8-azaguanine is
not included), 10% (v/v) FCS and 1% penicillin-streptomycin (S0TU/ml and 5O pg/ml,
respectively). The cells are harvested by centrifugation (200 xg for 5 min) and washed three
times in cold RPMI 1640. Approximately 2.5x10° cells are used per 96 well microtitre plate.

Preparation of Spleen Cell Suspension

The mouse is killed by an overdose of anesthetic (Forene), the spleen dissected and pressed
through a cell strainer (70 pm mesh cell strainer; Becton & Dickinson, Oxford, UK, Cat. No
2350). The cell suspension is washed three times in RPMI 1640 (as above) and counted: 5.10°

cells /96 well plate are necessary.

Fusion of Myeloma Cells and Spleen Cells

The spleen and myeloma cells are mixed (2:1), centrifuged (200 xg for 5 min) and the pellet
warmed in a 37°C water bath. Prewarmed polyethylene glycol 4000 ( 1 ml per 10° cells) is
added slowly over one minute, then 20 ml of prewarmed wash medium over two minutes,
After centrifugation the pellet is carefully resuspended in selection medium (RPMI 1640, 10%
FCS, 1% penicillin-streptomycin, 10% BM condimed H1 (feeder cell replacement from
Boehringer Mannheim, Lewes, UK; Cat. No. 1 088 947), 10 % HAT-media supplement
(hypoxanthine, aminopterin and thymidine to select against unfused myeloma cells;
Boehringer Manpheim, Lewes, UK; Cat. No. 644 579) and plated, 200 pliwell of a 96 well
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microtitre plate. After five days clusters of hybrid cells can be identified by examining the
bottom of the microtitre wells with an inverted microscope. After 10 - 14 days the culture
supernatant is tested for the presence of antibodies by ELISA (example 4). The positive clones
are expanded in a 24 well assay plate and retested.

Cloning of Positive Hybridomas

The expanded clones which are still positive are cloned by limiting dilution. Cells are diluted
serially in four dilutions steps in a 96 well microtitre plate; 5, 2, 1 and 0.5 cells/well. HAT-
media supplement is replaced with HT-media supplement (Boehringer Mannheim, Lewes, UK;
Cat. No. 623 091). After approximately one week the cells are screened by ELISA (Example
4). The cells of those wells containing a single positive clone are expanded.

Production of Monoclonal Antibody Supernatant

The cells are grown in culture flasks in standard medium (RPMI 1640, 10% (v/v) FCS and
1% penicillin-streptomycin) until the hybridomas overgrow and die. The debris is removed by
centrifugation and the supernatant containing the antibodies is titred using ELISA (Example 4)

before  storing  under  sterile  conditions  at 4°C, 20°C  or -70°C.
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Claims

1. A method for determining whether a subject has, or is at risk of developing, a disease
characterised by bronchial hyperresponsiveness, comprising determining, in a sample of cells
from the subject, (i) the level of expression of a polynucleotide (A) comprising the nucelotide
sequence SEQ ID NO:1 or SEQ ID NO:2 or SEQ ID NO:3 or SEQ ID NO: 4 or SEQ ID NO:
§ or SEQ ID NO: 6 or a sequence which hybridises thereto under stringent conditions, or the
level of expression of a poiypeptide (B) comprising the amino acid sequence SEQ ID NO: 7 or
SEQ ID NO: 8 or a functionally equivalent variant thereof, or the level of a bioactivity of said
polypeptide (B), and comparing the level of expression of (A) or (B) or the level of bioactivity
of (B) with the respective level of expression of (A) or (B) or bioactivity in a healthy subject, or
(ii) the presence of a variant of said polynucleotide (A) or said polypeptide (B) associated with
bronchial hyperresponsiveness.

2. A method according to claim 1, in which the variant of polynucleotide (A) associated with
bronchial hyperresponsiveness is a variant having an alteration which alters the amino acid
sequence in the encoded polypeptide or which alters the expression level of the encoded
polypeptide or which alters the stability of a transcript or which alters the way in which a

transcript is processed.

3. A method according to claim 2, in which the variant has an alteration involving at least one
of (i) a deletion of one or more nucleotides from polynucleotide (A), (i) an addition of one or
more nucleotides to polynucleotide (A), (iii) a substitution of one or more nucleotides of
polynucleotide (A), (iv) a gross chromosomal rearrangement of polynucleotide (A), (v) a gross
alteration in the level of a messenger RNA transcript of polynucleotide (A), (vi) aberrant
modification of polynucleotide (A), such as of the methylation pattern of the genomic DNA,
(vii) the presence of a non-wild type splicing pattern of a messenger RNA transcript of
polynucleotide (A), (viii) a non-wild type level of polypeptide (B), (ix) allelic loss of

polynucleotide (A), and (x) inappropriate post-translational modification of polypeptide (B).

4. A method according to claim 1, 2 or 3, in which the variant of polynucleotide (A) is
detected by incubating a DNA sample from the subject with 2 polynucleotide probe
comprising at least § contiguous nucleotides of polynucleotide (A), under conditions where the
probe hybridises to complementary polynucleotide sequence, to produce a first reaction

product, and compating the first reaction product with a control reaction product obtained
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from the probe and DNA from a healthy subject.

S. A method according to claim 1, 2 or 3, in which determining the presence of a variant of a
polynucleotide (A) comprises determining the identity of an allele or allelic variant of a
polymorphism of a polynucleotide (A) to determine thereby whether the subject has a specific

allelic variant of a polymorphism which is associated with bronchial hyperresponsiveness.

6. A method of detecting in a cell sample the presence of a variant of polynucleotide (A) as
defined in claim 1 associated with bronchial hyperresponsiveness comprising determining the
identity of an allele or allelic variant of a polymorphism of a polynucleotide (A) in said

sample.

7. A method according to claim S or 6, which comprises allele- specific hybridisation using a
probe overlapping the polymorphism and having from 5 to 30 nucleotides.

8. A method according to claim 5 or 6, in which the variant of polynucleotide (A) comprises a
single nucleotide polymorphism and the allelic variant is identified by sequencing a DNA

sample.

9. A method according to any one of claims 5 to 8, in which the polymorphism is at one or
both of positions corresponding to positions 6377 and 7390 in SEQ ID NO: 1.

10. A method according to claim 1, 2 or 3, in which determining the presence of a variant of
said polynucleotide (A) comprises determining, in a sample of cells from the subject, the
identity of the base at one or both of positions corresponding to positions 6377 and 7390 in
SEQ ID NO: 1.

11. A method acccording to claim 9 or 10, in which T at the position corresponding to said
position 6377 and/or C at the position corresponding to said position 7390 indicates a variant

of said polynucleotide (A) associated with bronchial hyperresponsiveness.

12. A method according to any one of claims 5, 6 and 9 to 11, in which a nucleic acid
comprising SEQ ID NO: 1, or a portion thereof comprising nucleotide 6377 and/or nucleotide

7390, is isolated from said sample and the isolated nucleic acid or portion is sequenced.
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13. A method according to claim 5 or 6, in which DNA fragments from a cell sample are
amplified by PCR in the presence of an allele-specific primer capable of detecting a
polymorphism in polynucelotide (A) at one or more of positions 6377 and 7390 in SEQ ID
NO: 1.

14, An allele-specific oligonucleotide probe capable of detecting a polymorphism in
polynucleotide (A) as defined in claim 1 at position 6377 or 7390 of SEQ ID No: 1.

15. A probe according to claim 14 having 15 to 30 nucelotides and overlapping said position
6377 or 7390.

16. An allele-specific primer capable of detecting a polymorphism in polynucleotide (A) as
defined in claim 1 at position 6377 or 7390 of SEQ ID No: 1.

17. Anisolated polynucleotide which is a variant of polynucleotide (A) as defined in claim 1

associated with bronchial hyperresponsiveness.

18. A polynucleotide according to claim 17 which is a variant of polynucleotide (A) having a
specific allelic variant of a single nucleotide polymorphism at position 6377 and/or position
7390 of SEQ ID NO:1.

19. An isolated mutant polypeptide associated with bronchial hyperresponsiveness which is a
polypeptide encoded by a polynucleotide according to claim 17 or 18 or a variant of

polypeptide (B) as defined in claim 1 associated with bronchial hyperresponsiveness.

20. A method for pharmacogenomically selecting a therapy to administer to an individual
having asthma, comprising determining an AAGA genetic profile of an individual and
comparing the individual’s AAGA genetic profile to an AAGA genetic population profile,

thereby to select a therapy for administration to the individual.

21. A method of monitoring the effectiveness of treatment of a subject with a pharmaceutical
comprising determining the level of expression or activity of polynucleotide (A) or polypeptide
(B) as defined in claim 1 in a pre-administration DNA sample from the subject and in a post-
administration DNA sample from the subject, comparing the respective level of expression or

activity in the pre-administration sample and the post-administration sample and, if required,
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altering administration of the pharmaceutical to the subject accordingly.

22. A method of treating a disease characterised by bronchial hyperresponsiveness which
comprises administering to a subject in need thereof an effective amount of a polynucleotide
(A) as defined in claim 1, or a polypeptide (B) as defined in claim 1, or an antibody (C) which
is immunoreactive with said polypeptide (B) or a variant thereof associated with the disease, or
an antisense oligonucleotide (D) comprising a nucleotide sequence complementary to that of

said polynucelotide (A) or a variant thereof associated with the disease.
23. A method according to any one of claims 1 to 13 and 22, in which the disease is asthma.

24. A method of identifying a substance withich modulates the activity of a polypeptide (B) as
defined in claim 1 or a variant thereof associated with bronchial hyperresponsivess comprising
combining a candidate substance with said polypeptide (B) or said variant and measuring the

effect of the candidate substance on said activity.

25, A method of identifying a substance which binds to a polypeptide (B) or variant thereof
as defined in claim 1 comprising mixing a candidate substance with said polypeptide (B) or

said variant and determining whether binding has occurred.

26. A method of identifying a substance which binds to, or modulates an activity of, a
polypeptide encoded by a variant of polynucleotide (A) as defined in claim 17 or 18,
comprising mixing a candidate substance with said polypeptide and (i) determining whether

binding has occurred and/or (ii) measuring the effect of said substance on said activity.

27. Use of an oligonucleotide probe comprising at least 5 contiguous nucleotides of
polynucleotide (A) as defined in claim 1 for the preparation of an agent for the diagnosis or

prognesis of a disease characterised by bronchial hyperresponsiveness.

28. Use of a polynucleotide (A) as defined in claim 1 or a portion thereof comprising
nucleotide 6377 and/or nucleotide 7390 of SEQ ID Nex 1 for the preparation of an agent for

the diagnosis or prognosis of a disease characterised by bronchial hyperresponsiveness.

29. Use of a polynucleotide (A), a polypeptide (B), an antibody (C) or an oligonucleotide (D)
as defined in claim 22 for the preparation of a medicament for treatment of a disease

characterised by bronchial hyperresponsiveness.
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SEQUENCE LISTING

<110> Novartis AG et al

<120> Disease-Associated Gene

<130> Case 4-32067A/HO 41

<140>
<141>

<160> 94
<170> Paten’

<210> 1
<211> 19761
<212> DNA
<213> Homo

<400> 1

aaggacagge
tctgacccca
gaggagagga
atgetcetggg
tgggggaaag
geccaattca
agaaaaagag
caaagagaaa
acaagtcaag
tgcatgtggg
tctcteecta
gaaggaggty
gggcageegy
ctgctctagg
cacceagetg
actgactget
tgggcagete
ttgcagcctt
ctggggggca
catccccagy
cecteattgg
tagaggtggg
agacctceat
gcatectgga
tagagggcea
tcatcactct
cttcagaccg
aggeccagga
tcattgtgat
tgcaggatgg
acaccaatga
atagccccat
tgacccacca
aaaaactgcc
teccacecca
aaatagcata
gagaagtaaa
ttggaacaaa
ccaaccaggg
ctcattttge
gagttctgaa
gcecatagat
gaagttctca
tggggactgg
tcatcteage
atgcctetet
ccatcctgga

tIn Ver. 2.

sapiens

cagggcagcet
atcttgacct
gecctageaa
geatgtgtge
togggaagge
agctggectt
gatttgagat
tgagacatca
gteccagggt
gaggggtget
teteagtate
ttgggtgaag
gettgggeee
catgccagge
tggatgagat
cttgtggaga
agggccaggc
cctgattetg
acggctactg
ccacgecact
gagcctogea
tgcceegtac
cgaccgtgag
gtttgaggta
gatagaagta
ggccatcect
tgatgctggt
gctatttggg
gggcaacctg
cggcagecce
caacgeceee
aggccacteg
ctagaaatgg
agaatactgt
ccecageagy
tgaacagttt
actcecgeee
ggaatcaccyg
atagtttete
ctcttectga
aaaacatact
gtggggtgct
gcaccectot
gagggagcaa
tetggectce
ctrtgatgtg
aaacccttag

1

cccaatgeca
gtgttcectt
ctgtgecatgt
acgctetgtg
taacacctac
ttatgggggt
gtecataccte
teecctetee
ctggggtgtg
cecagttgggg
aaggtaatta
cacagagcag
agggagegtc
ctettactgg
tcagggatcet
atcgtgtgte
ttttctteee
gggectccea
ctgccocteca
cgggtagtgt
gccgactatg
cttcgegtgy
gggeteegtg
tctatcacag
caagacatca
gagaacacca
cccaacggtyg
ctgcaggtgg
gaccgtgage
ccacgegeca
aagtttgage
gteatccagy
gagcccaccea
agtgagaccc
tgatattact
ccegtgacee
tagtcaagta
tttatccaggy
tttagccaga
caaagtcaga
agggtgtetyg
tggtacagtyg
ccatgggaac
agaaagegtc
tgccagecce
agggagctga
teetgggtee

attccaggge
gtacgecacet
tectgtgtge
gcetgtgtge
tcetecaacce
ggagaatact
atgeatatge
ctecagecaa
taaggacgta
atgctcgagg
ccatcggtga
agagcaagga
aggtgggtga
cteectecage
gagtttetgy
agtgggagag
agcteatgge
ggatggagcec
tgctgctage
acaaggtgeoc
gttttccaga
atggcaagac
aatgccagaa
acctegtgea
atgacaacac
acateggetce
tggcatccta
cagaggacca
getgggacte
gcagtgeect
ggccectecta
tgagaggecee
aaccaggtga
cttctecceca
ttectetate
ctaaggcaga
gatcettete
tagaatctct
tgaggtttte
tgagatcatt
tatacatgcec
gggtteagtg
tgecceagge
totgcagaca
agctecttte
ggaggctcgy
teaagecaaa

tagtecagcce

(72)
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tgaccacagt

60

geeccatggea geaggaggga 120

atgctetggy
acgttetggg
taaccatttt
gggeacegtg
actgacttagg
ccttaatgga
cttgtgtete
tetecaccegt
ctaaggcagg
Jgaaaagaag
gggtgttcca
tggggeagac
aatcggggtt
ggtgagtatg
ctetgttttg
cctgaggeac
actgcetgete
ggaggaacag
tgtggggcac
aggtgacatt
ccagetoect
gaatggcage
acccaacttc
actcttecee
tgagctgcag
ggaggagaag
ctatgaccte
gctgegtgte
tgaggccgaa
ccteegtata
gagttecectt
aactcagcca
aggctactta
ctcaagctgg
tgctagecag
cctgagatga
ctgaagctgg
ttagccaggt
teeteeecta
gggagtcaat
actaggcagc
ggtgggtgta
ccctteecca
cetgeectgg
gtgggagatg

gcatgtgtge
gecatatgtgt
cacaagcectt
ggtgattgte
catctcagaa
gcccagtgtg
tttcectacca
ccactggete
atgctecgtga
gaaagagggc
tgggegggag
actgetgeta
ctgtgetggy
gggccagcete
cctecttccee
ageccaggec
ctgetggete
ccacccaaca
ctgtacaagc
tteaccaccg
ggtgatccct
ceecggetge
gcctcaccag
atcecegetgg
gctgggeety
caaccacagc
accatcaagyg
accgtgettg
ctatctgaga
actgtcaggg
cacttagagy
ggggagtett
ggtgacagty
gggaacctet
gtgagctgag
gagtatctte
aggatatage
gggaccctea
ggcatggggt
ttcctetgtt
ttagtgggge
tctecegetg
tgggctgaag
acaccattace
ggtgggagtt

180
240
300
360
420
480
540
600
660
720
780
840
200
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
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tecageetttt
agaaaaggga
ttctaaacac
cccattttge
agctaatgag
gtgtaagage
agagaggtca
gaatcagaac
aggtaagaca
ccteatcata
tggcactcag
cactgtagga
tggecagtgge
cagaggcagy
agggagcact
atgctcacca
actgaggcett
ataactggga
atgettatto
cagcceteat
tecccattac
gagggtgtge
gcceactgee
geeggattee
tgaaacaggt
tgacccacaa
gggcatgtga
tcacacaaaa
taccttetea
atatgtgecat
tactcgeace
cectagttet
caagtgaggt
atttgcagye
cgaattggga
gtgtetgeea
cctgatctaa
atgactcaga
ttgtgaggcg
tggaccgtga
acccecaagag
ccaccattga
cagaggatgt
gagagaatgc
ccagtgagac
actacgagaa
cactctcecag
tctteactea
ttgctgagat
tggagectyga
aggtgaagac
ctgaccgggg
gcaatgacaa
tgccageact
cccaggltgea
gcaccatceet
tgaaggcagt
tgctggacga
tgctgaccce
actctggtgt
tccagattgg
atgggctaca
cagccttggt
tcetgggeca
agcgctecaa
ccttgeteat
gttaccaggce
cctcecaaggy
tggaggacga

tttttittet
gacagacagt
atgatgtgta
agatgagaaa
ttcagagtce
tttaccacct
gcagggctga
tgagcaagga
agagacagat
aagttgatga
agatgtgagc
aaagcccagy
ttgagggcte
cgggtaggag
ttccetgtge
cagttctgtg
agggaggtta
tttgaaccea
teccccteact
gtttcteecct
caaccatgtt
cecgctgactg
agcaggctet
tegeattggt
ttcececeggtt
ccctacetga
gtectttacte
atcacacata
cacaaacata
gegtgegtge
tctecatete
attggatecct
ttaattctge
tgcatctggy
aaaggcagga
tgettgttgg
accatctety
ccaaggtgee
tettcttega
ggacctaage
tgceegtgee
gatcegggge
ggcagaggag
agctgtcacc
aggcagtgac
ggtcaaagac
cactaactcc
gagtgteact
cactgecagt
geeggetget
atctetggat
cagtecctage
tgaccccaaa
gagtecagtyg
getetcagtg
atccagecty
ggatggtgge
gaatgacaac
ccagacacgt
caatgecgag
gtcacattea
cegectggtyg
ccatetttat
cagcctggace
gcagegtgge
cgceeetggeg
tgotaagaag
aaacaaaagc
ggatgaggce

tagagcectgg
cggggatage
ttatatcatt
cecgggcccaa
acctttgeeg
ceccagtgagy
aaagagagca
tagaaaggag
aagctggaag
caggtagact
agagaccagg
cggggatage
actaggtgca
ggtagatggt
cgggcaatgt
aaataggtta
aataattggc
ggactcttet
ceccacagea
gcccagtagt
tgtatagagt
cagagggaca
gtggcectgea
gcctegcecayg
tgacagagcg
cttcttteaa
atgtgtgcaa
atcacacatt
tcacatttaa
atgtagtgea
ttcaggaggy
catcctetee
cctgteccat
ctcttecagga
cacacatggc
aaaggacatt
ttetecttgt
aatgcagaaa
ctggacagga
accctgeget
caggtggttg
atagggctag
acagctgtgg
tgtgtggtag
agcaagaaga
tacaccattg
ctcaaggtge
gaggtegect
gatgctgact
aagggcctet
cgggaacage
ctecagggea
tttatgetga
ggcatggtga
gagcaggaca
agctttgate
gteaccaccte
gcaccctata
cttggtgaga
ctgatctaca
ggtgccatca
gtgaaggtca
gtcaatgaga
acgeegetgg
aacattctct
gttecttgtge
gagaccaagg
asaggcaaga
gggctgcaga

2

tggactggga
aaataataat
taateccttac
acagattaga
cagccaagag
tgaageggga
tggaagaaaa
acagaagcca
accaatctag
ggggtgaggg
gtacctgggg
tggagttcea
gtgcccacta
tggacagaca
caggcattit
cattattatc
ccaaggtcac
gttttgttac
gtcacattaot
accceatgge
tgagtcgagt
gacagttcat
tcaacececte
ccggtgecag
gtggetgggg
aagaaatcece
acacacatat
ctgacacaat
tecacacatte
cattcacacg
ttcaggeagg
tggtattttt
¢tecaatagt
aaataggtta
ttctggaaag
ggcageatgt
ttttctctee
tcgaatacac
acactggact
tcteagtget
tgaccgtgaa
tgactcatca
cecetggtgea
caggtgatgt
agtatttect
agattgtgge
aggtyggtgga
tceeggaaaa
ctggctctaa
tecaccatete
gggagagcta
cagccactgt
gtggctacaa
ctgtcattga
acggtgactt
gagagcaaca
geteagetta
teactgecce
cggteageca
gecattgcagyg
ccctggagaa
gtgaccgegg
ctctggecaa
atattgacat
ttggtgtagt
gctactgeag
acctgtatge
agagcaagtce
agtccctecaa

cctggaaaag
agectaggty
agtacaaggt
aaactcgeet
tekggettea
gagtagggca
caggctgtgy
agagtcacag
agccaaggga
gaggagaaac
aaccattgee
attcccaagg
ctgeattage
aaaagaaata
tacctgtatt
cceattteac
atagttactt
cecagagact
gtctggetgt
catteccace
gcgegttgga
tgtttgatge
cctectgget
tegggaggay
cecggectgy
ccaacctggyg
geacaaacac
catacacata
tgacacaatc
ggcacacaca
gttcattggt
gtggacccat
tgectgtage
gtaatgectg
ggagegatgt
gtgceceettt
tgcectatag
attecaccag
tatcactgtt
tgctaaggac
ggacatgaat
agatgggatg
ggtgtctgac
geeettecag
gcagactacc
tgtggactct
cgtcaatgac
caacaagcct
tgctgagety
accegagact
tgagttgaag
ccttgtcaat
ctteteagtg
tggagacaag
tgttatccag
aagcacctac
cgttggtgtc
ttctaacacc
ggtggcagcce
tggeaaccct
ggagattgag
caagcececa
ccgeacgety
tgctggggat
dggetggtgtyg
acagcgggag
cceccaageca
cccaaageec
gttcaacctyg

(73)
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agactgagaa
ceaggeaceg
aagtattate
gatatectac
gagectaggt
gagagtaagc
gaaaggggaa
agacaaagag
gactggggat
tgttagggtt
caggagtett
aggagaggac
actgattttt
catgctettt
atcccattty
acattcatag
gggaagtggt
ctgccaagtt
gacctaactc
tgggtectet
gttggcegtgg
tgggagccea
gcaggcteag
aagttgetge
agggcttcte
gccttcagat
atatacctte
caaacacata
atacacatac
ccgectetac
gaaatggctt
acagcaatga
actgttgagg
ccagaatgte
tggattgget
atttgctate
gtgaaggcca
gcgcccgaag
cagggocegg
cgaggcacca
gacaatgeee
gctaacatct
cgagatgagg
ctgegecagg
accccegctag
ggeaaceccce
aacgcacctyg
ggtgaagtga
gtttactcte
ggagagatce
gtggtggcag
gtgctggact
atggagaaca
ggggagaatg
aatggcacag
accttceage
accatcaatg
tcteacaage
gaggactttg
tatggactet
cggegcecace
cgctatggeca
ctggagaccc
ccagaatatg
gtggeegegg
gccaaaagty
agtggeaagy
gtgaagccag
atgagcgatg

2880
2940
3000
3060

6900
6960
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ccectgggga
tgggccgeca
ceteagecte
gcaccgggga
acececcccaa
ccctaceeca
ttactgtgec
tgecteaceg
ctccteectyg
ggaccagcta
gaaatgggta
tctetaggag
aggggaggge
cactaggett
tttggagttt
agcectttgt
atectagace
catgtcccta
ggcaatgtgt
ggcaggtgga
aaacagttge
tcettectge
ggcaagtcct
agcaattcge
ageggggecc
cececcactet
tgtgatgeta
ttgeactete
ttgtgcctga
ctetgaggee
aggaccaagg
gggeceecaa
ctaaccatat
cctttetygge
teecatgate
gccacactga
tcatcaacac
aaaaaatggce
agtcegaatga
ctgctactge
gttgcccagy
ttcaagcaat
cacccageta
cttgagetee
ggcatgagec
taccatgeta
gggtcattte
aacacaaagc
aagttagttt
tectocaaaa
agacagggtc
aacctctgec
accacacctg
ctggtctcaa
gacaggtgty
tatttcacca
gacatggaaa
gcaggagggt
tgaaccaagt
ataagagaaa
ttaccaaaag
tgagttttag
acaggactga
gatttggcaa
tagggatagg
tetgggtgat
tggtttcaga
aagtgtctag
taatttgata

cagtcecege
ctatcgetet
caagaagcac
caccacgtec
ataccccagce
ceectaccac
tgceccgtgtt
ggcacacgga
ccetetecee
ctgggcctta
agaagtctac
ggaaacaggg
acctteceat
ctggggctgg
tggtttctta
cctecaggtee
tgcceattgt
tcecacgtetg
cceettgece
getataccca
ctctgacaga
cttaggtgaa
tocctcaagt
tggeectcee
tgggggagac
tagggggtte
ceteecteee
tetetetoca
gttggaggaa
agaggcaacc
ctecagetet
agtaaaaact
cgtgatctee
attcctteeg
tgagggattyg
atgtcttete
acacaggcca
catacttgta
gaagtgccct
tcactteett
ctggagtgceca
tetectgeet
attttgtatt
tgacctcagg
accatgeceg
agcactttgt
aatattaatt
aggcgggtet
tggtagtaag
aagggggaac
ttgctetgte
acctgggete
gctaattttt
ctcctgggcet
agctgecegtg
tattgeccct
tgggcttctg
ceectgecte

agy

atccacctge
aactceccac
caggtggtac
acgggctetyg
aagcaggtag
ggagccatet
gggggccage
ttaggctgag
actggggaga
tgggttgggg
tccaaaccta
agacctgggg
tgtgcettcet
gtcccacatyg
ttttctggaa
tacctcaatt
acceccacact
ggaaagtgge
catgtctata
agtcetgeee
cctecagactg
ggcagagaac
ccctteccea
ctgtgtetee
atggcgaatt
cctgoteatg
cactttecac
tecteteactt
ggctaaatcg
tatctccatg
ctectetgat
cottgggtece
agcaactect
tctttcteect
tetettacte
ccaacattea
agtttccact
caagacagac
actaaagett
ttttttttte
atggcacgat
cagectectg
tttagtagag
cgatctgecc
gcactcactt
gtgaattagt
ttgcagaagt
cctattacet
aaattcatga
ctgttagact
accecaggetg
aagcgatcct
gtaatttetg
caagcgatcet
cetggeecca
cecttecttt
gaaggagaaa
ctcacagggt

ag

3

cccteaacta
tgccttecat
aggacctgec
agceagtactc
gccageeett
ggaccgaggt
ctgagccage
tgaagattaa
gacctgtgat
gtggtaggca
ggtetctatg
tectgtggat
gtgtgtattg
ceccttgacce
ctgagagaag
tcecettece
atcttagect
cttetgacca
gggctttctt
catctgaggc
gagcacctgg
ctettgatta
gectetteat
ccaccatgat
cctaagttet
agcagagget
tecttgetet
cttgctctec
tggetgaggg
gtgactaaag
tccatecaca
ttggaggagt
gaccteccat
attcctttag
agctctaatc
gatacaacca
gagtactcag
aagtgaacga
tteccaactt
ttetttetett
cteagetecac
agtagctggg
acagggttte
gecgtggect
ccattttttg
tcaatcagtyg
gaaaactaaa
attatgetat
teacattage
toegtttaacce
gagtgcaggg
cctgtgtage
tagagacagg
gcccacetca
attttgttta
gacgagcaca
gtcagettgt
caccgtgtaa

gaat

gctgaaagat
ttctteagaa
aaagagcact
acctctaaga
aggttaggga
gaatgagggy
aggatagtga
catgttgaat
agcttcagga
gtcataaaat

gagactggaa
ggaactagte
ggaatatatg
gttggactat
gaaaggaccec
agagctacca
tgagatcatt
cttaagggec
ctcaaagagt
tagagggaac

gaactgtagg
cctgaaaget
gtgggettaa
gatggtggea
acaggattca
ggattctcag
geccatacag
agtaggceaga
ttgagagaga
attaagtgtt

cececaccagge
ccagectgeay
acctgcaaac
cgactacagc
tecagetcage
gtgggagtga
agtgggaggt
gggagggtgt
ttgccaagte
ggtgagegta
teagaccaga
aactgagtgg
tgcattaacc
tgacaataaa
cagcgagaga
ttetetttge
accatcttge
gccttcaaat
cctaagaatg
ttgattttte
tagggagtag
caccagccac
cccaacaaca
caccagecty
ttgcattgac
tectagttot
ggccaccctyg
tgggtctgee
geectecaggec
aggcttgaga
aattcccecea
ggggectggy
tetttetett
cgtettcate
caacctaacc
aaccacacca
catggtacta
tgaggcaatt
attccatgaa
tgagatggag
tgcaacctct
attacaggca
tececatgttgg
cccaaagtge
agtccttact
ctcataacte
tagtgatgca
aaaaaaggcy
ctattaaagg
tttttttett
gegcaatctt
tgggactaca
gttttgecat
gecteccaaa
cctettgagt
gtatgggaaa
caatgatgag
gcaaactcct
attctggcaa
ttgtagagga
catgagtgtt
aagggcatag
atgggggtga
agggataatt
gtagacatca
aagctaattg
gccaactgga
ttttttgate
gggtataacc

(74)
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agccctgace
ccecagteac
acattcgtgg
taccgcacca
acaccccage
tggagcaggt
ggggcettag
getetgtggt
cctggaccet
agtggggagy
cctaggtgct
ggagtctgee
tcttectcac
gttctetatt
gactggaage
ctcttgecac
catccaccce
ggaggtgtet
acccagaaag
caatctgete
cattcagcect
ctteccccag
ggcaacacce
agctgeaggy
ctgceetgea
gectteegece
ggttgettge
ctgtetetgg
ctgggggagt
cactcceaag
atgecectggg
gaagtgagat
cettttetgt
tetttttett
catccatgga
cctgttgtca
gaccctgatg
gagtgtettyg
actacttcta
ttttgctett
gcetceecagy
tgtgccacca
tcaggetggt
tgggattaca
aggtgtgagg
tttatgatat
gccaaattca
ttetgtggtyg
ctctgecagag
tttttttttg
ggctecattge
gtcgtgeacc
gttgececagg
gtgcttggat
tttetgaatt
acttgtacaa
caggattagg
gcggcagaag
gaagaggggc
cataggtgece
ttagatgaac
agatgaaggt
tggatggaty
ggatatgagg
geettetgag
aagaagcatt
aataatcagc
tgggetttta
caaccctceca

7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
2000
9060
8120
9180
9240
93090
2360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
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ttttatggaa
agecttcaat
aagaaaactg
tggaccctaa
acatccatgt
tcaatacaag
aggaatgggg
gtcetgacag
caaagccagg
agacaaagca
cecetgggott
actcctaatt
tggctggttg
gtggecaggca
cecagtecee
tecttectat
tgccatgece
tetattteet
aggtgecctg
gggagtgaag
gctgcaacat
catttggaag
tgctgtttag
agtctgette
gagcetggaat
attacaggte
ctagaagggt
gagctataat
tactaggagce
gaatgtgctg
gtgcttgget
agtagtgaca
gceaggecca
agtctgagac
ctgaggatca
agaatggtga
tggtgacaag
caccgtgetyg
gagaacttta
cttgeccaaa
ctetgactee
ccctgagtgt
gtggtectct
ggctcagaga
tttgaggaag
gagggtgaty
gaggtgtgee
tgtggaggagg
tgtcetcggg
ggtttecacte
agagtgeccct
tttgtgeccyg
gggaactgct
cagtgcceat
gcettggeac
ggecaageea
tgtecettyg
gggacagctg
cagcaactac
tgggcaggga
g9g9aggggct
cacagaagct
tcaggaccac
ttcatctgag
tgtgagaggg
tcctoaacce
agtgtgtaga
gaagagcact
catgectgta

aagaatcatg
taccagatat
gaaagagaag
tecacccctac
tagttttggg
gattccaaga
atagtgggga
cctettecac
gcecacctcee
ctgccaaagt
agctgtttte
tctggttgge
tgccaagtge
tacagggctyg
agtccaagce
tteectggaag
tetecccatg
gatcgggagg
gtttgttatc

ggaaaagaga
gggttctgea
caccaacaac
accaggtgga
gaccttatca
acggtcgett
ggcagttctg
cetagetgee
ctggceatct
cttggaggat
acccectggee
aggaaaatct
caagttgaga
ctggctggga
teccaagtcty
gagtctecct
tecaggetee
actggggagt
aggcteectec

4

ccaagcgact
999a99tggg
catgttgece
ctacactect
gtcatcacce
attcctgaag
ggctaccttc
ttgaatgggg
tecataaccte
gggaaggage
tecagggace
gtggcagtec
ttgccaggtt
gcagectgte
gctecteatg
ttgagaccag
tggcagagee
ttccattgtt
ctttttttee

g
cacaaaccag
gaggcagtgg
aaatgaggga
ttttaggaag
taggggagtce
attctgggat
tgtgctataa
aacactgggg
ggtecctagaa
tgctggggee
tgtactaggg
atctgtctee
ggagctgcag
gccgteecage
ctatgagcge
ggcgeageac
gecttaaaca
agggcttteca
tggeacccac
gtecatacatc
aaagctgttg
ggtagecaga
aaggttggga
atggagtgac
agcgcggtag
gcaaaaagga
gtcagtgtgt
gagagtgaac
teccacccac
cecctgectea
ceacceccac
cgcagageeg
ctggggtetg
gctetgetet
tttgagggtt
tagtgogtag
gggtgggggg
tgacaggaag
accggctact
gctggggeaa
gcatgagegt
cgteceettec
cgggagcatg
gatagaggtg
agagagagag
cacctgagga
tgagtatgtg
ggggggtagg
attccaacac

tg
ggatgaggaa
caagagcagt
actaactgtt
ctgttctaga
gggtggtatt
taaagggagy
caageggttg
cectgegetat
cteaggaget
tgggtetett
cctggtatgg
ctgcagttac
gacccatece
aagtcatcct
accaccecty
catggtcagg
aatcatctat
ggtatacacg
tttacagtgg
tagaacgtga
cattcggeac
aagctcacgt
aggccttgag
gatatgctag
gaggtctggt
ggtgtgagee
gtgcagtgeg
gagctaacce
tcectoaact
ggcacagggc
cccgeeecte
gctggeegga
gogtetgtgy
gagcecatgtt
aacaacagag
tgccagggga
gggtcactyge
tactcatgge
gctgatgtea
ggccaggggt
gcttgtggat
ccetggettt
tgaagcttga
cccactgtag
agagttgatt
tagatttgca
tttgtgcace
tgacgctgga
tctgggagge

cacaggataa
gagacaggtyg
gtggtattgg
aactgcagge
atgttactet
ctgtgecaat
cactggatga
attgggactt
gtctttecact
cttggttget
tggtgggeee
ctecaccgeeg
agcacagtta
cagggccteg
atggcagcat
gcaccccagy
gtattgagtt
catttaatce
aggaaactga
cagacctggg
catgtttaca
aatggtgagg
aatagagatt
ggtgaggagt
gaagagaaag
agcgeagagg
tgtgeatgtg
ctgagatgga
caaagcectee
ccttgtectaa
catgcgegat
gcaggecctg
gactctgece
gegtecceea
ctgtceecte
geccctgtoo
ctyggtgetgt
cecageegttc
ggcagccaac
ggtggetggt
gtgagtgtgt
aaagcaaggt
gogggttoty
tagatttotg
gtgtcaatca
catttaagtc
tgtetgagog
aggaatgtgt
tgaggeaggc

tgcttagtag
actgetggee
tgtgccteee
ttatagecte
agaccctteca
atgaggtggy
acagcagcta
ctattaggag
ctatecagag
ttagagacte
ctgagtcetge
caagtgggta
cecagggctga
acggttccac
ccagcageee
ctttectaat
ctaccetete
ctgctttgte
actcccagge
cagcagggag
gaaaagaaag
aggagctgga
tgagetgttt
tatgcetggtg
ggtattggge
attgggaagce
gggttattgg
ccagtatgtg
ggggeetgtg
gttgaagcct
tgtgggcaag
cgtcacctte
ctatgacagt
actecggtcce
aggagagatg
aatgagtgga
attatgtget
ccagaaccac
ggcttagaga
agggattcaa
cggccacetg
aaaccttgag
gggeectgga
gggagaaggt
gectgtetygg
teggcatggg
tgaagtcgte
aagactctct
tegetecaca
cetecccagge
ctecatgeeceg
aggcagagtg
agcacccage
actetgetet
ctcacctygge
caggcagtgt
ccctgagcaa
ccatggagac
teetgttcce
ttaggggcca
gectetatge
cttgeaggag
aaggaagcaa
tatccatgece
attcaatgay
tgtectggaga
cagatttggt
ctatttaggg
agattgcttg

(75)
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gcaggaccaa
agtatcttga
agaccectee
ceggecccaa
gtgttttaga
agccatette
caaaactcct
ggtaagtcta
ttatagagta
atcagcaggyg
accctecaca
tttgggtgge
tcgttaacct
tceccecegace
tececagaage
ccctaatggy
cagtgaatat
ccetteeece
ctctectggag
tctteagact
gttgttccet
gtttggaggg
gggagttagg
tttagagget
tctacaccgt
tagggttagaa
ggtagcatag
gacttggety
ctttegggag
gagtaggatg
ctggetggte
tcggecacca
ggcctggagg
ctggecctge
gagcaccccg
ageetgggaa
cagtcatcat
tetgtgattt
ggttaagtca
acccaggttt
ggaacaggga
aaggtgggty
tgctacaggyg
ttggeaccte
gagggattty
aatggatggt
catggcagec
aagttggagt
aaagatggga
cctaggtcte
tctecatectt
ceaggtatgt
cteacccace
gagetgtaga
actggcagga
tgcttageca
gggcaggaca
cececegetgee
gtgggtgtte
gagtgaggtg
gaatacccea
gagggtgggt
tgtacccaat
tatctgtgtg
gatggaggtt
tagatgaggce
gggtgtgtaa
cttggtgget
aactcaggag

11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
14880
14940
15000
15060
15120
15180
15240
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ttcaagacca
tagccaggeca

gectgggcaa
tggtagtgca
cet t

catggcttaa
tgectatagt

gca

a tgag
cctgggtgac
gctcatgett
gagttcaaga
taaccagata
attgettgaa
cctgggtgac
gattatgtgt
atgtgtctet
cetgtectga
ctgtatgtct
tgtcgeceatg
ctggatgcet
caccttegtyg
cccecececggaa
ctteteecac
gacccagace
cgagatctac
gcteccaaat
ccagggcccc
gggtccaggt
tggggettee
tgacttccag
acttctaact
gccctgaage
tgaccaccag
ggagtggage
catgcecacy
ataaggacct
cgtgttgtet
gecagtgecec
tgggatgggg
tttgcctate
tttttggaac
cagatgagca
actgtgccte
gggtgctget
agccectgee
tgggagggct
tttgtcaggg
cagtcagcea
cgtectgeag
ccagaaacac
ggctggagac
agattgcgag
tggggtcttg
gaagaatcac
gaaggagagc
gggtagaatg
cttggggagg
acaaatgggyg
cagtggecte
gaggcccatt
acteeccactg
cactgagcag
geccagatgg
cectggttgg
aaggtgggea
agccectcec
agaggagagce
gtcggtecec
catatttecte
ctgggecatcc
ggggacatgt
ctggggagec
ccatetetot
ggcectaccce

aggagtgaga
gtaatceccaa
ccagectggat
tggtggtggy
ccogggaggt
aagagcaaga
gtgtgegtgt
ttgagggtgt
ggtggggtgt
gacaattgte
acaggcacat
ggccagtecat
ccttaccagg
gaccggaaca
agtagccaty
teggacttee
ctgtgagcee
ggcecattee
aagtgggggt
cctcteceet
cceagetgat
ggagcaccee
cattgtttee
agggctgaac
tggctecctg
ggaggcettg
cctagtecca
tggaatgacg
tgggggaccc
ccaacccagyg
gtgcaggcca
agcagagetg
tgttgegeta
tcacagaggg
tggcectggtt
ccegatatag
atgactgacc
gcctcaggge
tcaggggtce
tgatgaggty
agecccccgte
ceactgectt
tcagggtatg
cggtgggtac
actcttgtac
cctatttate
attgttagge
ggatggggty
cecaggagat
caggtgcaat
aaggattgte
tgcttogtag
gaagccecta
aagagcagag
ctgggagagc
ggccagggca
ggggttggeg
caatgeetgt
ccecctcaaa
atccccctac
tcctagggte
ctecacctetg
gttceecgetg
tgttrtcecte
tcccagggaa
ccatctetee

ccctgtettyg
cactttggga
caacctggtg
cgectgtaat
ggaggttgea
ctecatctea
gegtgtgtac
gtgtgectgt
agatgccagt
ctteceeccget
gtacccggga
ctcccageeg
accgaggagy
ccaaaacggc
attcctgeaa
cacccgeage
cctactggec
aggggcetea
atcactgacc
catttecate
gcccaagagy
ctegatttgg
ctecatggeeg
tggggagcce
aagggctttt
ttttecegty
tetgggecce
tececcattte
ctetgggggg
cctetattgt
gggaaacaac
ggettttatt
tgecctaggg
gecctgagge
gggtgagtty
ggggcctgea
cgtcagecty
accctggget
catgggggag
aagttctett
tcccactgtg
ggcecatace
gceettgett
aggetgcggg
ceecagagace
tgcececttac
tggtageccct
gcagcageca
gggcttaggg
agtcttggag
ctgggtectg
agaaggtggt
gtggectggy
gagcatttty
tgagaagcee
ctgagtetgt
acagcactgg
gtcgegtaca
cceagectga
ttcagggeat
cttgaageat
gggtctetet
aggaccacgg
ccagggttec
gggggctate
tatgggggtt

a

tac

(76)
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tat t

cacagatatt
gtgagccaag
aaaaazaaaa
ggtcaaggtg
aaaccccate
cccagctact
gtaagccgag
aaacaaagaa
agtaggccag
gagttcagecg
gggaggccat
ccctectaca
gtgcagtgag
ccggaccaag
gcaggagect
cececgtgege
ggactcggee
cacaccggea
ggceggecee
ctetecacee
tcatgaccac
tceccagecoee
getectetge
gcagatggtg
accaggygcgy
ctttececetgg
gttaccaaag
ctgetectgy
cattceetge
tgectgattt
ggacctgeece
tecatgttgt
gggtgggtgy
taatttttet
ggatcccege
tgtggggage
ggagcaggaa
teetgeceee
taaaaccacc
ccaggecece
ggggtaggga
cttecacctea
gecatectcaa
tetecagete
gacttagtet
gtcgtctggt
ccacccccac
ccecaactty
ggcatacgaa
ggtctagggg
cttgttaaag
ttggtagtat
gaggtcagga
ccagacaggc
taccttgece
cacaatggag
tteccacagy
caccaactgy
ggactatcce
gttttatgta
cecagtctgt
gtctcteogt
gtttcacatt
aggccectate
gagcatgtet
tgggagtact
tctgaaacac
tetetgecet

tgggagtcty
atcacaccac
ggataaggct
ggtggatcac
tetactaaaa
cgggaggcty
attgcgecat
aaagaaaaag
taggtcgatg
gtcaggaagg
gaagcagagc
gaccttegee
tttggecact
agcagegeee
gcgggcgecy
ctectgeect
accttggagg
tetgeccaga
cctececcag
cttcagegtyg
gctggccctt
caggggeeec
aatgactggyg
gagtcaaggg
ggatagcatg
gagctcccag
gtggggtagd
actggcccac
tggtcatgca
gcaacttttc
tgtgcceccet
aaatacccet
gggtagggac
taaaaataca
tcaggctgge
agctggacag
ggtttgetea
tacetgeact
attgecttga
ttettecagt
ggttgggogy
gggggecagg
agcctcagee
cctaggggece
aagcttgggy
gectttggga
cccggaaaag
gettagggtyg
gecettetac
ttggecaaag
agacagccce
tgggtgecca
ttcgggcaag
ggcattectg
tggtettaga
aagccagaag
caaagacaga
gcactggaga
tgtgggteoct
ccaataggcg
gtctteoccag
agggggagag
ceggggtggy
tecteeccttyg
cceccaatta
taaggcaagt
gtectgggaag
gcagcacttt

aggtgggagg
tgcactecag
gggtgeggtyg
ctgaggtcag
atccaaaaat
aggcaaaaga
tgcactccag
aaaaaagata
gtgggaggge
ggcgceatact
tttgcagagg
ctttgectga
ctgacacatg
tcaaactete
gecagccecag
cctacagtge
aaatcceect
cggccaagcy
caegecggeca
gacttcetgg
ctcccatgea
ttccccttta
ctectteect
tgggcagegt
cccaatttta
aggaaactct
gacggggatyg
ctgectgeea
gtgtetgtat
ttgttgatgt
ccteectgee
ggggceatgg
gggggtaaca
aatctctatt
ctceccacatce
gggtgggatg
gggggtgget
cteaacccce
tetcaggggg
tgggcttece
cagagaagcec
gtgtaagygy
cctotteett
caggctggga
aggtggtcca
getgtgetac
cecaggggect
acagtgcetag
agaggggaag
getectttee
tttccectge
gctggtggaa
aagattgtat
gggtcagtgg
gacccetgag
aaagagggtyg
gcccceagee
gatgaaacca
aggtctgtga
acatttggce
aggggaccta
tatatgggga
gggaagttet
ggagtcteeg
ceccaggcetct
cagttteggg
ggatgtttct
aggatgagge

15300
15360
15420
15480
15540
15600
15660
15720
15780
15840
15900
15960
16020
16080
16140
16200
16260
16320
16380
16440
16500
16560
16620
16680
16740
16800
16860
16920
16980
17040
17100
17160
17220
17280
17340
17400
17460
17520
17580
17640
17700
17760
17820
17880
17940
18000
18060
18120
18180
18240
18300
18360
18420
18480
18540
18600
18660
18720
18780
18840
18900
18960
19020
19080
19140
19200
19260
19320
19380
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tgggcatcte
tagggcectet
tgtgttggee
gggactgtgt
tgtgtctect
cgtttgecet
ccgtetgtgt

<210> 2

<211> 2828
<212> DNA
<213> Homo

<400> 2
cgggggaggt
taggatttge
agaagatatc
ttgtgagtct
aaagaaataa
cattaccata
gataaagtct
cgatcatgtg
aggttttata
taaggggttt
actteccact
cectggegetg
tetttetetg
aggcaccgec
tgaaagaccc
tcagettett
ccttggagag
99ggatgggg
gacccctgec
aggtgcagga
cecgggegee
ttggcaacga
ctgecgegtt
gaaaaggtct
ccceggecte
agaccggatce
ccccacceee
taggcecggta
gecgaccgea
ggegggggtt
geecacceey
cgtggcgggy
cggggtgact
cggcttaggt
cagaatcaca
cacecteatta
acttgacccece
tgtctggagt
actggttgat
acagggtact
aatgaccaca
ggcgectgtee
caaagggcaa
gtatgtgeca
ttggagaaga
tgaggggttyg
acattcttee
ggttggga

<210> 3

<211> 2717
<212> DNA
<213> Homo

tgagttgtet
ggageccattt
atgagaaagt
ceegeccatg
cgggttatcet
getggetett

tttetectag
cttececctgog
ctcttaaggg
gggttteggg
agtggggagg
gtcttgettg

ccetectete t

sapiens

atatactacg
aaagggatat
ctaaaagacc
atactcataa
ccctaagtat
cgatcaaggc
cctacgtgge
geattggaat
taggtagggg
tgggegegte
gectegetee
cgagcacaat
acccccecac
cctacceect
gtgtaattat
cegggtecte
ggetggggga
tegagetgac
ggatcctctg
tggggtggga
cgcaggacgt
gtgtgaattg
cteccacget
cagecteggh
cteegteegg
agceggttee
acacccgece
ctgtgtggge
gggactaatc
gctggeacee
aggctccttg
caggagatga
ggggtgtggy
cagcteccta
gaccetecee
ggagaggege
acagtgaagy
taaggaagtt
taactcatte
ggaccccaag
tcttgtgtte
tctecaaagt
atgagggata
gggtctggag
aggcagggge
gagaggagee
agattctgtyg

sapiens

cttggaaaaa
cctaagecaa
acctgggcaa
gaaatttagt
cttatccaag
cctgtcaace
atctecagtg
gagtgagtct
tacagagtct
gggtgeecace
tecccgggaag
cccgttgatt
ceccacccee
ccggtteggt
teecegagett
gggectgegt
cgegagggac
gegttetgag
ggceegaccet
ggtgaccgea
gecagtecgtte
cggaactgga
caggaacgag
ctcecgactge
ctccegggta
tggceceegee
agegtegege
ctcgetecgg
ccggatgage
ctteatcegt
ctgetttegg
agaacgcagyg
gcggaaaggc
ctcagtctac
ctaccagtgg
tgaatcageg
gtgaggagtt
ggaggagatg
tacaaacatt
aatgacacac
ggccctgeet
ctagaggcett
ggctactgag
gtggaggagy
cagaactaag
atttacagat
ttecctccett

6

gagcectagy
tcggggetgt
gegtctecae
cgggtgtgte
ggggcegtgt
teecetetge

ccagaggtyce
gaacacattt
tgtccaattt
actatgaagce
agtagtaagg
tggtgattge
gtgacttcte
accattatga
ctatcgtgtyg
attggggteg
ggceccecgec
tgtaatgatt
aceeccccce
tcegtttecgg
tacaataaaa
ccegtggaga
aagagactga
gatagactcc
gctgtgggca
ggagaggttt
cegggtgtat
taggataagg
ggttggaagt
gecteecctee
aacacccget
teceggggeg
gettttgget
acceeggggt
ctcgtgtaaa
tcoecagacge
agagaccega
gcegggatet
agagatctct
aaccgaagee
gtgtggcaac
ggaggagggge
ccttctgtta
tggtggecga
tcetgagece
agtctetgtg
tgagecggaa
totggaaggg
gaaggggtca
aggtgaggty
gacctgetgg
tttaagectg
cectgeecca

atacctctet
ctecgggtgt
tggggacttec
tgccecatggg
ctetetegtg
tteteteece

attggtggga
tgctgtgcaa
tttagagaat
cttctgtaag
acatatettyg
aatggeagty
tgccagggta
agaaaagact
taagegggta
tgtttctett
cegeoccace
totgtetett
accccgeege
tttgtttget
gtgtgaasac
gtgggagcta
gacecgeact
tagtcegtac
ceececetcece
tgtgetgege
ccattecege
ggcgggagac
cgatttaggg
ccecectteegg
ccggagaggt
ttgcteeccte
cgaccegege
cggtecagee
ccecggatcga
ggagcatcac
gttggatctg
gacgcgecga
cgggeagtac
cectacetat
ccttectaaa
ccgecattgto
aggcctagec
ctgggtacca
cteeccatgtg
ggaaaggcag
attctggcag
gtggtgecag
gcecttgeagy
geteaggagyg
tcaacttaaa
taaaagaaaa
ggtttetetyg

a7

PCT/EP02/07847

cteceegaggg
tgggaggget
tctgggaggg
gaggggagac
tgtagggggy
gectcteotte

tacagacata
taacaggtat
ataaagtgga
gtaatcccct
aaagcattat
tgctggccat
gactgtgtta
gtgtectagte
ggggtcagty
ggttegtgec
ccacceccatc
tetgtettte
gagcatgcge
gagctgtcaa
cggaccecac
aatctggagg
ggtattaate
acctcaaagt
gcaagaactc
tgeettette
tceecactet
aktctgtctgt
gaaaggaacc
gctecgacegg
cggaaaacag
cteoegecect
cctagetcec
getgggatta
cagcggggac
ggggcataga
cagttygggy
gagcctggeg
ttgaatctac
cctecagtta
cctgaggect
tccacccetg
caggaaaaga
gaatcctgto
ccagaccgge
acaggtaaac
gagacctaaa
agctgagttt
ctgaggagga
gcaggagaag
gtgecttggat
ggtcagattt
gggatgecty

19440
19500
19560
15620
19680
19740
19761

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2828
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<400> 3

geatgageca
tgtatttact
gttggacage
gtgaagcttce
aagagggaac
cgtttgette
tttttetett
acaaacctga
gtgtgttttyg
tgggtattte
ctattatagg
aagttggaat
agattctgaa
tctggctgga
caaatgagta
tggctatcac
gcctaatatt
acttttatat
cctctaaaac
atgectettt
gtatgactaa
tttgtaaaga
agtgtctgtt
gaagcgagge
ctcatgagaa
aatccaccee
aattcgacat
atcacgaagt
atttctgggt
tecatatccetg
catcatgaaa
gtaaagggca
gatgaactgt
acgtgttctyg
ctctttggat
gtttecgeea
cttettteat
tatgctteag
tcactgatag
tatctctact
tecatggtgat
cacatgtgge
cctgaggaga
catgtggaca
aaacatggat
aattaaattg

<210> 4

<211> 4069
<212> DNA
<213> Homo

<400> 4

ctctattecga
cgaaactgte
tggagacttg
tttgetctaa
catgaagcect
cagttaatat
tttctegtac
tccteatgat
ggggecteee
getgeeetee
tcgggtagtg
agccgactat
ccttegegty

ctgtgcccag
gtgtccagac
ccagctececag
tggtctetge
tatggctgta
ttttttaagg
atacttteat
aattggtgta
gttctttcte
ttttgacaaa
tacataggga
gggtaaagtt
agaggataat
aaatgtccag
agtgaaccac
taatgattaa
tttctgtatg
agaatcatac
atttattagt
aggattttet
tgtattagte
aaagaggttt
tctgggagge
ggcttacatg
ctctatcata
catgatceag
gagacttggt
ggcgatagty
attggaaaga
aatgttgcat
ggtaaattta
gtgctcacce
tgtgettgtg
cttagegtct
tgttttgcta
aactgtggtt
cccecactet
tcaggggcca
ttetttttat
catcttggea
ggggagecct
aggcatggag
tgattgtctt
aactctctte
tcttgacttt
cttacag

sapiens

cattetettt
atctgtttee
ctgacttett
gtcetatget
ttgatcactg
ttagtatcte
ctetteatgy
gcttcacatg
aggatggagce
atgctgetag
tacaaggtge
ggttttccag
gatggcaaga

cectaaatte
ctectaatga
ggcectgaat
attcaggaaa
atttaaactt
aaactcgete
ccatteteee
tattgataaa
tacttatgta
attctacatc
agaagatgtt
acttttcagt
gagatatgta
ctgaaggtga
ttggagaaat
gagtaaaacc
catagtgaat
agtctacate
gcttaagaaa
gaacattctt
catcttgecat
aattggetea
ctcattcata
gcaggagcag
agaatagcac
teacetcoeca
ggggacgcaa
ttaccttgtt
gaaagtcaag
agattttaaa
aggggtaggy
aagagacata
aattattggy
ttaggcceca
taacttgaaa
ctgetaatet
ttteacctga
accaaatcte
atcttgaaaa
cttactcaca
ttggaggtgy
tgaagacttt
gtacctcttg
ggctcatgta
tctectgatg

ggattgtttt
gecaaactgt
tcatccccca
tcagtcaggy
atagttcttt
tactcatctt
tgatggggag
tggcaggegt
ccctgaggea
cactgetget
cggaggaaca
atgtggggea
caggtgacat

atctttaaat
ttagtattte
ctgtatecte
gggtaacagg
tgaataaatg
aagatagttt
ctgetetttg
gttgctgtat
tgaatatcat
agagaccttt
gtaaatagag
tatcttggtt
atttttagat
taattagtat
gtaagtcaaa
tegagtcate
agcaagatga
ttgtactagg
atggctagag
cagtctggaa
tgctatagag
tggtttggca
gaacttttaa
ggtgccgggg
caaagggatg
ccaggcccca
atccaaatca
tgttgtgtga
ttecattgggt
aggtttaatt
gacattctga
tattggtatc
ttacattatt
cctaactett
tttgggatgt
cccaggetgy
aatteccttte
actgectect
atcacectte
gctocataat
tgactgtget
ttagaacaga
ctaaaagtgg
taccttegat
atgecatcata

gctataactt
ggttctgcta
ctctttteac
gccaaccaaa
ttatatecttg
ggcacttact
ccctttggag
ggagtgcceg
cageecagge
cctgctgget
gcecacccaac
cctgtacaag
tttcaccace

gtaggaaaat
cacagactct
agacagttga
gagaggaaga
tttagaaaga
gtttatagag
tagaggtgta
tttggcagtg
taaatatata
aagaaaaatc
aactggetta
actagtgtga
ttgcaaaaag
gaatctctea
taagatgtta
ataaactgtg
ctaacctett
tgtgaaggtg
aaacataatg
aggtaaggac
aaatacctga
ggctatacag
tcatggecaga
ctgtgcactt
gtgctaacce
cttctaacge
tatcaactaa
tgctgggatg
gaattgaaaa
aaattgatag
atgtttttag
actgtcagaa
gaattgtgac
ccagetctet
cacaaacgaa
cagcattgga
cttggtttty
ttttatcatg
ccagtacagt
tcagtgttte
ttatactect
atgetttaaa
ttttcattet
tacataaggt
tcttgttett

gaaatttggg
atctecccagg
ctgaaattcc
tcteactgee
aaaaatcacc
cacagctceca
gtggtgactg
gaggcggece
cetgggggge
ccatocceecag
acccteattg
ctagaggtgg
gagaccteea

(78)

PCT/EP02/07847

agaaatagtg
getttaagte
tgcttattta
taacaaggat
ttggagaagt
ctggattttt
tctatcatat
atattectgt
ttgaattatt
agaattcaat
aggcaaataa
tattttecta
cacaggtttt
catgggaatg
tgtccattte
tgccaaaagt
taaagagggc
accattttea
ggatgtaatyg
caaggaagca
gactgggtaa
gaagecatgge
aggcaaaggg
ttaaacagat
attcatgaag
tggggattac
agttaacaga
cggagggggc
catgaaaatc
atgatagatc
gacaatgtca
tatagggccg
ceatttaatg
attcgacatt
actgtcatct
gacttgectga
ctctaagtce
aagcectttga
taatatttag
teogtacctet
catgatgett
tggcatgtgg
ttgtaggttt
aactgaattt
tatectttge

atgtcacaaa
ctggeagcat
tttecttggt
tectttttat
ctteccagta
taattcagtyg
tgctttatac
tectgattet
aacggctact
gecacgceac
ggagcctege
gtgceccgta
tcgaccgtga

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220

60

120
180
240
300
360
420
480
540
600
660
720
780

JP 2004-536603 A 2004.12.9



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

WO 03/008640

ggggctecgt
atctatcaca
acaagacatc
tgagaacacc
tececaacggt
acagctcatt
caaggtgcag
gettgacace
tgagaatage
tgccaatgea
tegactggac
aagcacccty
tgcccaggty
gggcataggy
ggagacagct
cacctgtgtg
tgacagcaag
agactacace
ctcectcaag
cactgaggte
cagtgatget
tgctaaggge
ggatcgggaa
tagectecag
caaatttatg
agtgggecatg
agtggagcag
cctgagettt
tggcgtecca
caacgcacce
acgtottggt
cgagetgate
ttecaggtgee
ggtggtgaag
ttatgtcaat
ggacacgeeg
tggcaacatt
ggcggttett
gaaggagacce
aagcaaagyc
ggccgggety
ccgeatecac
ctctaactee
gcaccaggty
gteccacggge
cagcaagcag
ccacggagec
tgttggggge
cggattagge
ccccactggg
cttatgggtt
ctactccaaa
agggagacct
ccattgtgee
ctgggtecca

<210> 5

<211l> 4649
<212> DNA
<213> Homo

<400> 5

ctectattega
cgaaactgte
tggagacttg
tttgctctaa
catgaagcct
cagttaatat

gaatgeccaga
gacctegtge
aatgacaaca
aacatcgget
gtggcatect
gtgatgagca
gatggcggea
aatgacaacg
cccataggcc
gaaatcgaat
aggaacactg
cgettcteag
gttgtgaceg
ctagtgacte
gtggccctgg
gtggcaggtg
aagaagtatt
attgagattg
gtgcaggtgyg
goetteeogy
gactctggcet
ctcttcacca
cagcgggaga
ggcacagcca
ctgagtggct
gtgactgtea
gacaacggty
gatcgagagce
cctegeteag
tatatcactg
gagacggtca
tacagcattg
atcacectgg
gtcagtgace
gagactctgg
ctggatatty
ctctttggtg
gtgegetact
aaggacctgt
aagaagagea
cagaagtcec
ctgecectea
ccactgecett
gtacaggacc
tctgagcagt
gtaggcecage
atctggaccyg
cagecctgage
tgagtgaaga
gagagacctg
gggggtggta
cctaggtete
ggggtcetgt
ttctgtgtgt
catgccettg

sapiens

cattctcttt
atctgtttece
ctgacttctt
gtectatget
ttgatcactg
ttagtatcte

accagcteeo
agaatgcgag
cacccaactt
cactcttecc
atgagctgea
acctggaccy

8

tggtgatcce
cccceggetg
cgectcacca
catcccgetg
ggtggcagag
tgagegetgg

tgcatcetogg
ctagagggcc
gteatcacte
gettecagace
gaccaggagg
gactcctatg

gcc acy
cccecaagtt
acteggteat
acacattecca
gacttatcac
tgcttgctaa
tgaaggacat
atcaagatgg
tgcaggtgte
atgtgecctt
tectgeagac
tggetgtgga
tggacgtcaa
aaaacaacaa
ctaatgctga
tcteacccga
gctatgagtt
ctgteettgt
acaacttete
ttgatggaga
actttgttat
aacaaagcac
cttacgttgg
ccccttetaa
gocaggtgge
caggtggcaa
agaaggagat
geggeaagee
ccaacegcac
acattgetgg
taggtggctgg
gcagacagcg
atgcceecaa
agtccccaaa
tcaagttcaa
actacccacce
ceatccaget
tgccacctge
actccgacta
cctttecaget
aggtgtggga
cagcagtggy
ttaagggagg
tgatttgcca
ggcaggtgag
tatgtcagac
ggataactga
attgtgeatt
accctgacaa

ggattgtttt
gccaaactgt
tcatcecceca
tcagtcagagg
atagttcttt
tactcatctt

tgageggeee
ccaggtgaag
cecaggegecc
tgttcagggce
ggaccgaggc
gaatgacaat
gatggctaac
tgaccgagat
ccagetgage
taccaccceg
ctctggeaac
tgacaacgca
gcctggtgaa
gctggtttac
gactggagag
gaaggtggtg
caatgtgetg
agtgatggag
caagggggag
ccagaatgge
ctacacctte
tgtcaccate
cacctcteac
agccgaggac
cecettatgga
tgagcggege
cccacgctat
getgetggag
ggatccagaa
tgtggtggece
ggaggccaaa
geecagtgge
geecgtgaag
cctgatgage
aggcagccct
gcagceccag
aaacacattc
cagctacege
cagcacacce
gtgatggage
aggtggggee
gtgtgctetg
agtccctgga
cgtaagtggg
cagacctagg
gtggggagtc
aacctettee
taaagttctc

gctataactt
ggttctgeta
ctectttteac
gccaaccaaa
ttatatctty
ggcacttact

gecetgety
tcctatgagg
gccaatgact
gaagttgtga
ccggtggace
accaacceca
gcccecacca
atctecagagg
gagggagaga
caggceagty
ctagactacg
cececactet
cctgtettca
gtgattgctg
tctectggage
atccaggtga
gcagctgaco
gactgcaatg
aacatgccag
aatgcccagyg
acaggcacca
cagctgaagg
aatgtgetgg
aagctgetga
tttgactctg
ctcttecaga
caccatgggc
ggcacagcct
acceteectgg
tatgageget
gtggecettge
agtggttacc
aaggcctcea
ccagtggagy
gatgececccty
gacetgggec
tcaccctcag
gtgggcaccg
accaacccce
cagccectac
aggtttactg
ttagtgectc
tggtctecte
ccetggacca
gagggaaatg
tgcttctcta
tgccagggga
tcaccactag
tatttttgg

gaaatttggg
atcteecagg
ctgaaattce
tctecactgee
aaaaatcacc
cacagetcea

(79)

PCT/EP02/07847

agtttgaggt
agatagaagt
tggccateee
gtgatgctgg
agaagcaacc
acctcaccat
gtgtcacegt
cegaactate
cagaccaagy
ggegtcttet
gtgaggacct
agagtgceccy
ttgagatceg
atgtggecaga
atgcagetgt
agacaggeag
agaaggtcaa
ccagcactaa
ctcagagtgt
agatcactge
ctgageegge
agacatctct
ggggcagtee
acaatgacce
cactgagtce
tgcagctcte
tectatccag
cagtggatgg
acgagaatga
ceccecagac
gtgtcaatge
ttgggtcaca
tacaccgect
tggtecatet
gccacageet
ccaageagey
tcategeect
aggctggtaa
agggaaacaa
acgaggatga
gggacagtce
gccactatcg
cctecaagaa
gggacaccac
ccaaataccoe
cccaceccta
tgcctgeeeg
accgggcaca
cectgeectet
getactggge
ggtaagaagt
ggagggaaac
gggcacctte
gcttetgggg

atgtcacaaa
ctyggcagcat
tttcettggt
tectttttat
cttecccagta
taattcagtyg

60

120
180
240
300
360
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tttctegtac
tcctcatgat
ggggecteee
gctgeectee
tegggtagtg
agccgactat
cettegegtg
ggggetecgt
atctatcaca
acaagacatc
tgagaacace
teccaacggt
acagctcatt
caaggtgcag
gcttgacacc
tgagaatagc
tgccaatgea
tegactggac
aagcaccctyg
tgcccaggtg
gggcataggg
ggagacagcet
cacctgtgty
tgacagcaag
agactacacc
ctecctcaag
cactgaggtc
cagtgatgct
tgctaagggce
ggatcgggaa
tagectecag
caaatttatg
agtgggeatyg
agtggagcag
cctgagettt
tggcgtcecca
caacgcacce
acgtecttggt
cgagctgate
ttecaggtgee
ggtggtgaag
ttatgtcaat
ggacacgeeg
tggcaacatt
ggcggttctt
gaaggagacc
aagcaaaggc
ggcegggetg
cegeatecac
ctctaactec
gcaccaggtg
gtcacacggge
cagcaagcag
gcaggaccca
cagcaagtca
gegcaccacc
tttgcctgat
tgacacatgc
caaactctec
cagcceceage
ctacagtgee
aatccceetg
ggccaagege
gccagcteee
geccagggeee
gggtccaggt
gggettecce
acttccaggg
ttctaactca

ctecttcatgg
gctteacatyg
aggatggagc
atgctgetag
tacaaggtgc
ggttttecag
gatggcaaga
gaatgccaga
gacctcegtge
aatgacaaca
aacatcgget
gtggeatccet
gtgatgggea
gatggcggea
aatgacaacg
cccataggee
gaaatcgaat
aggaacactg
cgcttetcag
gttgtgaccg
ctagtgactc
gtggccctgg
gtggeaggty
aagaagtatt
attgagattg
gtgcaggtgg
geetteecgg
gactctggct
ctetteacca
cagcgggaga
ggcacagceca
ctgagtggcet
gtgactgtea
gacaacggtyg
gategagage
cctegoteag
tatatcactg
gagacggtca
tacagcattg
atcaccetgg
gtcagtgacc
gagactctgy
ctggatattyg
ctctttggtyg
gtgcgctact
aaggacctgt
aagaagagca
cagaagtcec
ctgeeecteca
ccactgectt
gtacaggacc
totgagcagt
ttacctcace
tccecageaca
tecteaggge
cctgatggea
gtecgecatga
tggatgectg
accttcatge
cccceggaag
ttctcccaca
acccagacct
gagatctace
aaatgcccat
aagtgggggt
ccteteceet
cagctgatgc
agcaccccct
ttgtttecet

tgatggggag
tggcaggegt
ccctgaggea
cactgetget
cggaggaaca
atgtggggca
caggtgacat
accageteee
agaatgcgag
cacccaactt
cactcttece
atgagctgea
acctggaccg
geeccceacg
cceccaagtt
acteggteat
acacattcca
gacttatcac
tgcttgctaa
tgaaggacat
atcaagatgg
tgcaggtgte
atgtgccctt
teetgeagac
tggectgtgga
tggacgteaa
aaaacaacaa
ctaatgctga
tcteacccga
gctatgagtt
ctgtecettgt
acaacttete
ttgatggaga
actttgttat
aacaaagcac
cttacgttgg
ccecttectaa
gccaggtgge
caggtggcaa
agaaggagat
gcggcaagec
ceaaccgeac
acattgetgg
tggtggetgy
gcagacagcg
atgcceccaa
agtccccaaa
tcaagttcaa
actacccacc
ceatcecaget
tgcecacctge
actccgacta
gccgegtecac
gttactatga
ctegactegyg
gcataggaga
caggcacatg
gccagtcate
cttaccagga
accggaacac
gtagcecatga
cggacttcec
tgtgagcece
teccagggect
atcactgacc
cattteccate
ccaagagggc
cgatttgggc
catggeegac

9

ccetttggag
ggagtgcceg
cagcccagge
cctgetgget
gccacccaac
cctgtacaag
tttcaccacc
tggtgatcce
cccceggetg
cgecctcacca
catcececgetg
ggtggecagag
tgagegetgg
cgecacgagt
tgagcggccce
cecaggtgaag
ceaggegece
tgttcaggge
ggaccgagge
gaatgacaat
gatggctaac
tgaccgagat
ccagetgege
taccaccecy
ctectggeaac
tgacaacgca
gectggtgaa
gctggtttac
gactggagag
gaaggtggtyg
caatgtgctg
agtgatggag
caagggggag
ccagaatgge
ctacacctte
tgtecaccate
cacctecteac
agccgaggac
cecttatgga
tgagcggcege
cececacgetat
getgctggag
ggatccagaa
tgtggtggee
ggaggccaaa
geeccagtgge
geecgtgaag
cctgatgage
aggcagcecct
geagcececag
aaacacattce
cagctaccgc
cttctcggec
cagtggecctg
tecectggee
gatggagcac
tacccgggag
teceocagecge
ccgaggaggy
caaaacggce
ttectgcaag
acccgcagee
ctactggecg
cactctecac
teatgaccac
teccagecca
tecctctgcaa
agatggtgga
cagggegggy

gtggtgactg
gaggcggece
cctgggggge
ccatccccag
acccteattg
ctagaggtygg
gagacctcca
tgcatcctgg
ctagagggec
gtecatcacte
getteagace
gaccaggagg
gactcctatg
gececctgetge
tectatgagg
gccaatgact
gaagttgtga
ccggtggacc
accaacccea
gececcacca
atctcagagg
gagggagaga
caggccagtg
ctagactacg
cceccactet
cctgtettea
gtgattgcty
tectctggage
atccaggtga
gcagctgacce
gactgcaatg
aacatgccag
aatgcccagg
acaggcacca
cagctgaagg
aatgtgetagy
aagctgctga
tttgactctg
ctcttecaga
caccatggge
ggcacagect
accetectgy
tatgagcget
gtggccttge
agtggttace
aaggccteca
ccagtggagyg
gatgececctg
gacctgggee
tcaccctcag
gtgggcaccg
accaaccece
accagccagg
gaggagtctg
ctgectgagg
ccegagaaty
tgeagtgagt
cggaccaaga
caggagcctyg
ceccgtgegee
gactcggecea
acacecggcat
gceceecetee
ccctteageg
gctggeecctt
ggggecectt
tgactgggct
gtcaagggty
atagcatgcc

(80)

PCT/EP02/07847

tgctttatac
tcctgattct
aacggctact
gecacgecac
ggagcctege
gtgeccegta
tegaccgtga
agtttgaggt
agatagaagt
tggecatcce
gtgatgctgg
agaagcaace
acctcaccat
gtgtcacegt
ccgaactate
cagaccaagy
ggegtettet
gtgaggacct
agagtgcccg
ttgagatccg
atgtggcaga
atgcagetgt
agacaggcag
agaaggtcaa
ccagcactaa
ctecagagtgt
agatcactgc
ctgageegge
agacatctet
ggggcagtec
acaatgaccc
cactgagtcc
tgcagctcte
tectatccag
cagtggatgg
acgagaatga
ccceoeccagac
gtgtcaatge
ttgggteaca
tacaccgecet
tggteccatet
gcecacagect
ccaagcageyg
tecatcgecet
aggctggtaa
agggaaacaa
acgaggatga
gggacagtcc
gecactateg
cetecaagaa
gggacaccac
ccaaatacee
cceaggaget
agacgeegte
atcactatga
accttcgeece
ttggccacte
gcagegcect
cgggcgecgg
tecetgeeete
ccttggagga
ctgcccagac
cccagegeeg
tggacttcct
cteccatgea
ccectttatyg
ccttceccettg
ggeagcgtac
caattttage

420

480

540

600

660

720

780

840

200

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460

4320
4380
4440
4500
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cctgaageag
accaccagtg
agtggagcgg

<210> 6

<211> 4684
<212> DNA
<213> Homo

<400> 6

ctetattega
cgaaactgte
tggagacttg
tttgcteotaa
catgaagect
cagttaatat
tttetegtac
tececteatgat
ggggecteee
gectgecctee
tegggtagty
agccgactat
ccttegegtg
ggggcteegt
atctatcaca
acaagacatc
tgagaacacc
tceccaacggt
acagcteatt
caaggtgcag
gettgacacc
tgagaatagce
tgccaatgea
tecgactggac
aagcaccctg
tgcccaggtg
gggcataggg
ggagacagct
cacctgtgtg
tgacagcaag
agactacacc
ctecctcaag
cactgaggte
cagtgatget
tgctaaggge
ggatcgggaa
tagcctccag
caaatttatg
agtgggcatg
agtggagcag
cctgagettt
tggegtcocca
Caacgcacece
acgtettggt
cgagctgate
tteaggtgee
ggtggtgaag
ttatgtcaat
ggacacgecg
tggcaacatt
ggeggttctt
gaaggagacc
aagcaaagge
ggccgggetg
ccgeatecac
ctctaactee
gcaccaggtyg
gtccacggge

ggctgaactyg
gcteectgaa
aggeettgtt

sapiens

cattctettt
atctgtttce
ctgacttectt
gtcctatget
ttgatcactg
ttagtatcte
ctetteatgg
gcttecacatg
aggatggage
atgctgctag
tacaaggtge
ggttttccag
gatggcaaga
gaatgccaga
gacctcgtge
aatgacaaca
aacatcgget
gtggcatcet
gtgatgggca
gatggcggeca
aatgacaacyg
cccataggec
gaaatcgaat
aggaacacty
cgctteteag
gttgtgaccey
ctagtgactc
gtggeeotgg
gtggcaggty
aagaagtatt
attgagattg
gtgcaggtgg
gcctteecgg
gactctgget
ctctteacea
cagegggaga
ggcacageca
ctgagtggct
gtgactgtca
gacaacggtg
gatcgagage
cctegetcag
tatatcactg
gagacggtea
tacagcattg
atcaccctgg
gtcagtgace
gagactctygg
ctggatattg
ctetttggtyg
gtgcgetact
aaggacctgt
aagaagagca
cagaagtccee
ctgecectea
ccactgeett
gtacaggacc
tctgageagt

gggagecect
gggettttgt
ttecegtyy

ggattgtttt
gccaaactgt
teatceccca
tcagtcaggy
atagttcttt
tactcatctt
tgatggggag
tggcaggegt
ccetgaggea
cactgctgct
cggaggaaca
atgtggggea
caggtgacat
accagcteee
agaatgcgag
cacccaactt
cactettece
atgagctgca
acctggaccyg
gcceoeecacyg
cceccaagtt
actcggteat
acacattcca
gacttatcac
tgcttgetaa
tgaaggacat
atcaagatgg
tgecaggtgte
atgtgeectt
tcctgeagac
tggctgtgga
tggacgtcaa
aaaacaacaa
ctaatgctga
tetcaccega
gctatgagtt
ctgtecttgt
acaacttcte
ttgatggaga
actttgttat
aacaaagcac
cttacgttgg
ccecttetaa
gecaggtgge
caggtggcaa
agaaggagat
gcggcaagec
ccaaccgeac
acattgctgg
tggtggetagg
gcagacagcg
atgeccccaa
agtecccaaa
tcaagttcaa
actacccace
ccateccaget
tgccacctge
actcegacta

10

ttceeotggga
taccaaaggt

gctataactt
ggttctgeta
ctetttteac
gccaaccaaa
ttatatcttg
ggcacttact
cectttggag
ggagtgceeg
cageccagge
cctgetgget
gccacccaac
cctgtacaag
tttcaccace
tggtgatcce
cececeggety
¢gccteacca
catccegety
ggtggcagag
tgagegetgg
cgccacgagt
tgageggeec
ccaggtgaag
ccaggegece
tgttcaggge
ggaccgagge
gaatgacaat
gatggctaac
tgaccgagat
ccagetgege
taccaccecg
ctetggcaac
tgacaacgca
gcctggtgaa
gctggtttac
gactggagag
gaaggtggtg
caatgtgetg
agtgatggag
caagggggag
ccagaatggce
ctacacctte
tgtcaccatc
caccteteac
agccgaggac
ccettatgga
tgagcggege
cceacgetat
gctgetggag
ggatccagaa
tgtggtggee
ggaggccaaa
gcecagtgge
gcccgtgaag
cctgatgage
aggcagcect
gcagecccag
aaacacatte
cagctacege

gctcecagag
ggggtaggga

gaaatttggg
atctceccagg
ctgaaattee
tetecactgea
aaaaatcacc
cacagctcca
gtggtgactg
gaggcggeee
cctggggggc
ceatccccag
acccteattg
ctagaggtag
gagacctcca
tgcatcetgy
ctagagggce
gtecatcacte
gettcagace
gaccaggagy
gactcctatg
gcectgetge
tectatgagg
gccaatgact
gaagttgtga
ceggtggace
accaacccea
gcacccacea
atctcagagg
gagggagaga
caggeccagtg
ctagactacg
cceccactct
cectgtettea
gtgattgctg
tctctggage
atccaggtga
gcagctgace
gactgcaatyg
aacatgccag
aatgeccagg
acaggcacca
cagctgaagg
aatgtgctgg
aagctgctga
tttgacteotyg
ctettecaga
caccatgggce
ggcacagcct
accctectgg
tatgageget
gtggcecttge
agtggttacc
aaggccteca
ccagtggagg
gatgceecty
gacctgggee
tcacccteag
gtgggcacey
accaaceece

(81)

PCT/EP02/07847

gaaactcttg
<gggggtagy

atgtcacaaa
ctggcageat
ttteeottggt
tecctttttat
ctteccagta
taattcagtg
tgctttatac
tectgattet
aacggctact
gccacgecac
ggagectege
gtgcccegta
tcgaccgtga
agtttgaggt
agatagaagt
tggecatcce
gtgatgetgg
agaagcaacc
accteaccat
gtgtcacegt
ccgaactate
cagaccaagg
ggegtettet
gtgaggacct
agagtgccey
ttgagatceg
atgtggcaga
atgecagetgt
agacaggcag
agaaggtcaa
ccagcactaa
ctcagagtgt
agatcactgc
ctgagecegge
agacatctct
ggggcagtce
acaatgacce
cactgagtee
tgcagetcte
tcctatecag
cagtggatgg
acgagaatga
ceccceagac
gtgtcaatge
ttgggtcaca
tacaccgecet
tggtccatct
gccacagect
ccaagcageg
tcatcgeoect
aggctggtaa
agggaaacaa
acgaggatga
gggacagtce
gccactatcy
cctccaagaa
gggacaccac
ccaaataccc

4560
4620
4649
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cagcaagcag
geaggaceea
cagcaagtea
gegeaccacc
tttgectgat
tgacacatge
caaactctce
cagceccage
ctacagtgec
aatccceetg
ggccaagege
gccagetcoee
gceagggece
gggtccaggt
ggctt
tteccagggag
ctaactcatt
tgaagcaggg
accagtggct
ttgetgaget

ttaccteace
teccageaca
tcetcaggge
ccetgatggea
gtegecatga
tggatgecetg
accttecatge
cccecggaay
ttcocteccaca
acccagacct
gagatctacce
aaatgcecat
aagtgggggt
cctetecect

geccgegteac
gttactatga
ctecgactegy
gcataggaga
caggcacaty
gccagtcatc
cttaccagga
accggaacac
gtagccatga
cggacttcece
tgtgagccce
tecagggect
atcactgace
catttecate

aaaa

<210> 7

<211>
<212>
<213>

<400> 7
Met Val
1

His

Leu

Pro

Leu

65

val

Asp

Glu

Pro

145

val

Asp

Ala

Ala

Asp

Ile

Gly

50

Leu

Pro

Tyr

Pro

Thr

130

Gly

Gln

Ile

Ile

Ser

ccoc age

1065
PRT
Homo sapiens

Met Gly Ser

5

Ala Ser His
20

Leu Gly Pro
35

Gly Gln Arg
Leu Ala Pro
Glu Glu Gln

85

Gly Phe Pro
100

Tyr Leu Arg
115

Ser Ile Asp
Asp Pro Cys

Asn Ala Ser
165

Asn Asp Asn
180

Pro Glu Asn
195

Asp Arg Asp

cacccccteg
gtttcecetea
tgaactgggy
ccetgaaggg
gtcaatgaaa

a

Pro

Val

Pro

Leu

Ser

70

Pro

Asp

val

Arg

Ile

150

Pro

Thr

Thr

Ala

Leu

Ala

Arg

Leu

55

Pro

Pro

val

Asp

Glu

135

Leu

arg

Pro

Asn

Glu

Gly

Met

40

Leu

Gly

Asn

Gly

Gly

120

Gly

Glu

Leu

Asn

Ile
200

tc
atttgggcag
tggeegacca
agececttte
cttttgttac
gaccogtgta

11

ctteteggee
cagtyggecty
tceectggee
gatggagcac
tacccgggag
tcecageege
ccgaggaggg
caaaacggece
ttectgeaag
acccgcagec
ctactggeeg
cactctccac
teatgaccac
teecagecca
ctctgcaatg
atggtggagt
gggeggggat
cectgggaget
cececteeggt
attattceceg

val
val

25
Glu
Pro
His
Thr
His
105
Lys
Leu
Phe
Leu
Phe
185

Gly

Asn

val

10
Glu
Pro
Ser
aAla
Leu

90
Thr
Arg
Glu
Glu
170
Ala

Ser

Gly

Cys

Leu

Met

Thr
75

Gly
Glu
val
155
Gly
Ser

Leu

val

accagecagyg
gaggagtety
ctgecctgagg
cccgagaatg
tgcagtgagt
cggaccaaga
caggagectg
ccegtgegec
gacteggeca
acaccggeat
geeececectee
cccttcageg
gctggecott
ggggccectt
actgggctee
caagggtggg
agcatgecca
cccagaggaa
teggttegtt
agctttacaa

vVal Leu Tyr
Pro Glu Ala
30

Arg His Ser
45

Leu Leu Ala
€0

Arg Val val
Gly Ser Leu
Lys Leu Glu

110

Asp Ile Phe
125

Cys Gln Asn
140

Ser Ile Thr

Gln Ile Glu

Pro Val Tle
190

Phe Pro Ile
205

Ala Ser Tyr

(82)

PCT/EP02/07847

ccecaggaget
agacgecegte
atcactatga
accttegecc
ttggccacte
geagegeect
cgggcgcegg
tectgeeete
cetiggagga
ctgeccagac
cecagegecy
tggacttect
ctcccatgea
ccectttatyg
tteccttgac
cagcgtactt
attttagece
actcttgacc
tecggtttgt
taaaagtgty

Thr Pro
15
Ala Leu
Pro Gly
Leu Leu
Tyr Lys

80

Ala Ala
95

val Gly
Thr Thr
Gln Leu
Asp Leu

160
Val Gln
175
Thr Leu

Pro Leu

Glu Leu
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Gln
225
Gly
Val

Val

Ser

Glu
Thr
Met
385

Thy

Thr

Gln

Thr
465

Ile

Glu
545

Thr

Arg

210

Asn
Gln
Thr
Tyr
290
Gln
Tyr
Asp
Asp
Asn
370
Asn
His
Ala
Ala
Ala
450
Thr
val
Lys
Ser
Ile
530

Ile

Glu

Ala

Leu

Asp

Val

275

Glu

Val

Thr

Arg

Leu

3558

Asp

Gln

val

val

435

Ser

Thr

Ala

val

val

515

Ala

Val

Ser

Gln

Glu

Asp

Gly

260

Ala

Lys

Phe

Asn

340

Lys

Asn

Asp

Ala

420

Thr

Glu

Pro

Val

Gln

500

Thr

Glu

Pro

Asp
Arg
245
Gly
Asp
Glu
Ala
His
325
Thr

Ser
Ala
Gly
405
Leu
Cys
Thr
Leu
Asp
485
Val
Glu
Ile
Ser
Glu

565
Glu

Gln
230
Glu
Ser
Thr
Leu
Asn
310
Gln
Gly
Leu
Ala
Pro
390
Met
val
val
Gly
Asp
470
Ser
val
val
Thr
Leu

550

Ser

215

Arg
Pro
Asn
Ser
295
Asp
Ala
Leu
Arg
Arg
375
Thr
Ala
Gln
val
Ser
455
Tyr
Gly
Asp
Ala
Ala
535
Glu

Gly

Tyr

Glu

Trp

Pro

Asp

280

Glu

Ser

Pro

Ile

Phe

360

Ala

Ile

Asn

val

Ala

440

Asp

Glu

Asn

val

Phe

520

Ser

Pro

Glu

Glu

Lys

Asp

Arg

265

Asn

Asn

Asp

Glu

Thr

345

Gln

Glu

Ile

Ser

425

Gly

Ser

Lys

Pro

Asn

505

Pro

Asp

Glu

Ile

Leu

Gln

Ser

250

Ala

Ser

Gln

Vval

330

val

Val

val

Ile

Ser

410

Asp

Asp

Lys

Val

Pro

490

Asp

Glu

Ala

Pro

Gln

570

Lys

Pro
235
Tyxr
Thr
Pro
Pro
Gly
315
Val
Gln
Leu
val
Arg
395
Glu
Arg
Val
Lys
Lys
475
Leu
Asn
Asn
Asp
Ala
555

Vval

Val

220

Asp

Ser

Lys

Ile

300

Ala

Arg

Gly

Ala

Val

380

Gly

Asp

Asp

Pro

Lys

460

Asp

Ser

Ala

Asn

Ser

540

Ala

Lys

val

Leu

Ala
Phe
285
Gly
Asn
Arg
Pro
Lys
365
Thr
Ile
val
Glu
Phe

445

Tyr

Sexr
Pro
Lys
525
Gly
Lys

Thr

Ala

Ile

Thr

Leu

270

His

Ala

Leu

val

350

Asp

val

Ala
Gly
430
Gln
Phe
Thr
Thr
val
510
Pro
Sexr
Gly

Ser

ala

(83)

PCT/EP02/07847

Val Met
240
Ile Lys
255
Leu Arg
Arg Pro
Ser Val
GIu Ile

320

Leu Arg
335
Asp Arg
Arg Gly
Lys Asp
Leu val
400
Glu Glu
415
Glu Asn
Leu Arg
Leu Gln
Ile Glu
480
Asn Ser
495
Phe Thr
Gly Glu
Asn Ala
Leu Phe
560
Leu Asp
575

Asp Arg
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Gly

Ser
625

Val

Gln
Gly
705
Thr

Ile
785
Asp

val

Gly
865
Tyr

Glu

Gly

Ser
Cys
610
Val
Ile
Gln
Ser
Leu
690
Val
Ala
Gly
Asn
Phe
770
Glu
Arg
Asn
Ser
Glu
850
val
Cys
Thr
Asn
val

930

Leu

Pro
595
Asn
Met
Asp
Asp
Sex
675
Lys
Thr
Pro
Glu
Ala
755
Gln
Arg
Gly
Glu
Leu
835

Arg

Val

Lys
Lys
915

Glu

Met

580

Ser

aAsp

Glu

Gly

Asn

660

Leu

Ala

Ile

Ser

Thr

740

Glu

Ile

Arg

Lys

Thr

820

Asp

Sexr

Ala

Gln

Asp

so00

Ser

Asp

Ser

Leu
Asn
Asn
Asp
645
Gly
Ser
Val
Asn
Asn
725
Val
Leu
Gly
His
Pro
805
Thr
Lys
val
Arg
885
Leu
Lys

Glu

Asp

Gin

Asp

Met

630

Lys

Asp

Phe

Asp

Val

710

Thr

Ser

Ile

Ser

His

790

Pro

Ala

Pro

Gln

Ala

870

Tyr

ely

Asp

Ala

Gly
Pro
615
Pro
Gly
Phe
Asp
Gly
695
Leu

Ser

Gln

His
775
Gly
Arg
Asn
Leu
Arg
855
Leu
Ala
Ala
Lys
Glu

935

Pro

Thr

600

Lys

Ala

Glu

Val

Arg

680

Gly

Asp

His

Val

Ser

760

Ser

Leu

Tyr

Arg

Asp

840

Leu

Lys

Pro

Lys

920

Ala

Gly

585

Ala

Phe

Thr

Met

Val

Leu

Leu Ser Pro

Asn

Ile

665

Glu

Val

Glu

Lys

Ala

745

Gly

His

Gly

Thr

825

Ile

Asn

Ile

Sex

Lys

205

Ser

Gly

Asp

Ala
650
Gln
Gln
Pro
Asn
Leu
730
Ala
Ala
Ala
Arg
Thr
810
Leu
Asp
Ile
Ala
Gly
890
Pro

Lys

Leu

635
Gln

Asn

Gln

Pro

Asp

715

Leu

Glu

Gly

Ile

Leu

795

ala

Leu

Ile

Leu

Leu

875

Tyr

Ser

Gln

Pro

Leu
Ser
620
Val
val
Gly
Ser
Arg
700
Asn
Thr
Asp
Gly
Thr
780
val
Leu
Glu
Ala
Phe
860
Ala
Gln
Gly
Pro
Lys
940

Arg

val
605
Gly
Gly
Gln
Thr
Thr
685
Ser
Ala
Pro
Phe
Asn
765
Leu
Val
val
Thr
Gly
845

Val

Ala

590

Asn

TYT

Met

Leu

Gly

670

Tyr

Ala

Pro

Gln

Asp

750

Pro

Glu

Lys

His

Leu

830

Asp

val

Leu

Gly

Ala

910

Pro

Leu

His

(84)

PCT/EP02/07847

Val Leu
Asn Phe
val Thr

640

Sexr Val
655
Thr Ile
Thr Phe
Tyr Val
Tyr Ile
720
Thr Arg
735
Ser Gly
Tyr Gly
Lys Glu
Val Ser
800
Leu Tyr
815
Leu Gly
Pro Glu
Vval Ala
Val Arg
880
Lys Lys
895
Ser Lys
Val Lys

Lys Phe

Leu Pro
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945

Leu Asn Tyr Pro Pro Gly Ser Pro
965
Asn Ser Pro Leu Pro Ser Ile Gln
980

Ser Lys Lys His Gln val val Gin
1000

995

950

Val Gly Thr Gly Asp Thr Thr
1010 1015

Tyr Ser Tyr Arg Thr Asn Pro
1030

1025
Gln Pro Phe Gln Leu
1045

Gly Ala Ile Trp Thr
1060

<210> 8

<211> 1242

<212> PRT

<213> Homo sapiens

<400> 8
Met Val Met Gly Ser
1 5
His Asp Ala Ser His
20

Leu Ile Leu Gly Pro
35

Pro Gly Gly Gln Arg
50

Leu Leu Leu Ala Pro
val Pro Glu Glu Gln
85

aAsp Tyr Gly FPhe Pro
100

Ala Pro Tyr Leu Arg
115

Glu Thr Ser Ile Asp
130 .

Pro Gly Asp Pro Cys
145

Val Gln Asn Ala Ser
165

Asp Ile Asn Asp Asn
180

Ala Ile Pro Glu Asn
195

Sexr

Glu

Pro

val

Pro

Leu

Ser

70

Pro

Asp

val

Arg

Ile

150

Pro

Thr

Thr

val

Leu

Ala

Arg

Leu

55

Pro

val

Asp

Glu

135

Arg

Pro

Asn

14

955

Asp Leu Gly Arg His
270

Leu Gln Pro Gln Ser

985

Asp Leu Pro Pro Ala
1005

Ser Thr Gly Ser Glu Gln
1020

Pre Lys Tyr Pro Ser Lys
1035

Pro Gln Pro Leu Pro His

Trp Glu
1065

Glu Val
Gly val
25

Met Glu
40

Leu Pro
Gly His
Asn Thr

Gly His
105

Gly Lys
120

Glu phe

Leu Leu

Asn Phe

185

Ile Gly
200

1050

val
10

Glu

Pxro

Ser

Ala
Leu

30
Leu
Thr
Arg
Glu
Glu
170

Ala

Ser

Thr

Cys

Leu

Met

Thr

75

Ile

Tyr

Gly

Glu

val

155

Gly

Ser

Leu

Val Leu

Pro Glu

Arg His
45

Leu Leu
60

Arg val
Gly Ser
Lys Leu
Asp Ile

125
Cys Gln
140
Ser Ile
Gln Ile

Pro val

Phe Pro
205

Tyr

Pro

990

Asn

Tyr

Gln

Pro

Tyr

Ala

30

Ala

Val

Glu
110

Phe

Ile
190

Ile

(85)

PCT/EP02/07847

960

Arg Ser
975
Ser Ala
Thr FPhe
Ser Asp
val Gly
1040

Tyr His
1055

Thr Pro
15

Ala Leu
Pro Gly
Leu Leu
Tyr Lys

80

Ala Ala
95

Val Gly
Thr Thr
Gln Leu
Asp Leu

160

Vval Gln
175

Pro Leu
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Ala
Gln
225
Gly

Val

val

Met

385

Thr

Ala

Gln

Glu
545

Thr

Ser
210
Val

Asn

Gln

Tyr

290

Gln

Tyr

Asp

Asp

Asn

370

Asn

His

Ala

Ala

Ala

450

Thr

val

Lys

Ser

Ile

530

Leu

Ile

Asp

Ala

Leu

Asp

Val

275

Glu

val

Thr

Arg

Leu

355

Pro

Asp

Gln

val

val

435

Ser

Thr

Ala

val

val

515

Ala

val

Ser

Arg
Glu
Asp
Gly
260
Ala
Lys
Phe
Asn
340
Ser
Lys
Asn
Asp
Ala
420
Thr
Glu
Pro
val
Gln
500

Thr

Glu

Pro

Asp
Asp
Arg
245
Gly
Asp
Glu
Ala
His
325
Thr
Thr
Ser
Ala
Gly
405
Cys
Thr
Leu
Asp
485
Vval
Glu
Ile

Ser

Glu
565

Ala

Gln

230

Ser

Thr

Leu

Asn

310

Gln

Gly

Leu

Ala

Pro

390

Met

val

val

Gly

Asp

470

val

val

Thr

Leu

550

Thr

Gly
215
Glu
Arg
Pro
Asn
Ser
295
Asp
Ala
Leu
Arg
Arg
375
Ala
Gln
val
Ser
455
Tyr
Gly
Asp
Ala
Ala

535

Gly

Pro

Glu

Trp

Pro

Agp

280

Glu

Ser

Pro

Ile

Phe

360

aAla

Ile

Asn

val

Ala

440

Asp

Glu

Asn

Val

Phe

520

Pro

Glu

Asn

Lys

Asp

Arg

265

Asn

Asn

Asp

Glu

Thr

345

Sexr

Gln

Glu

Ile

Ser

425

Gly

Ser

Lys

Pro

Asn

505

Pro

Asp

Glu

Ile

15
Gly
Gln
Ser
250
Ala
ala
Ser
Gln
Val
330
val
val
val
Ile
Ser
410
Asp
Asp
Lys
Vval
Pro
490
Asp
Glu
Ala

Pro

Gln
570

Val

Pro

235

Tyr

Thr

Pro

Pro

Gly

315

Val

Gln

Leu

val

Arg

395

Arg

val

Lys

Lys

475

Leu

Asn

Asn

Asp

Ala
555

Ala
220
Gln
Asp
Ser
Lys
Ile
300
Ala
Arg
Gly
Ala
val
380
Gly
Asp
Asp
Pro
Lys
460
Asp
Ser
Ala
Asn
Ser
540

Ala

Lys

Ser

Leu

Leu

Ala

Fhe

285

Gly

Asn

Arg

Pro

Lys

365

Thr

Ile

val

Glu

FPhe

445

Tyr

Tyr

Ser

Pro

Lys

525

Gly

Lys

Thr

Tyr

Ile

Thr

Leu

270

Glu

His

ala

Leu

val

350

Asp

Val

Gly

Ala

Gly

430

Gln

Phe

Thr

Thr

val

510

Pro

Ser

cly

Ser

Glu
Val
Ile

255

Leu

Ser
Glu
Leu
335
Asp
Arg
Lys
Leu
Glu
415
Glu
Leu
Leu
Ile
Asn
495
Phe
Gly
Asn

Leu

Leu
575

(86) JP 2004-536603 A 2004.12.9

PCT/EP02/07847

Leu
Met
240
Lys
Arg
Pro
Val
Ile
320
Arg
Arg
Gly
Asp
val
400
Asn
Arg
Gln
Glu
480
Ser
Thr
Glu
Ala
Phe

560

Asp
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Arg
Gly
Asp
Ser
625
val
Glu

Leu

Gln

Ile
785

Glu

Ser

Cys

610

val

ile

Gln

Ser

Leu

690

val

Ala

Gly

Asn

Phe

770

Glu

Arg

Asn

Ser

Glu

850

val

cys

Thr

Asn

val
230

Gln

Pro

595

Asn

Met

Asp

Asp

Ser

675

Lys

Thr

Pro

Glu

Ala

755

Gln

arg

Gly

Glu

Leu

835

val

Arg

Lys

Lys

915
Glu

Arg
580
Ser
Asp
Glu
Gly
Asn
660
Leu
Ala
Ile
Ser
Thr
740
Glu
Ile
Arg
Lys
Thr
820
Asp
Ser
Ala
Gln
Asp

900

Asp

Glu

Leu

Asn

Asn

Asp

645

Gly

Ser

val

Asn

Asn

725

Val

Leu

Gly

His

Pro

805

Leu

Thr

Lys

val

Arg

885

Leu

Lys

Glu

Ser

Gln

Asp

Met

630

Lys

Asp

Phe

Asp

val

710

Ser

Tle

Ser

His

790

Pro

Ala

Pro

Gln

Ala

870

Glu

Tyr

Asp

Tyxr
Gly
Pro
615
Gly
Phe
Asp
Gly
695
Leu
Ser
Gln
Tyr
His
775
Gly
Arg
Asn
Leu
Arg
855
Leu
Ala
Ala
Lys

Glu
935

Glu

Thr

600

Lys

Ala

Glu

val

Arg

680

Gly

Asp

His

Val

Ser

760

Ser

Leu

Tyr

Arg

Asp

840

Leu

Lys

Pro

Lys

920

Ala

Leu
585
Ala
Phe
Leu
Asn
Ile
665
Glu
Val
Glu
Lys
Ala
745
Tle
Gly
His
Gly
Thr
825
Ile
Asn
Ile
Sexr
Lys

905

Gly

16

Lys

Thr

Met

Ser

Ala

650

Gln

Gln

Pro

Asn

Leu

730

Ala

Ala

ala

Arg

Thr

810

Leu

Asp

Ile

Ala

Gly

890

Pro

Lys

Leu

val

val

Leu

Pro

635

Asn

Gln

Pro

Asp

715

Leu

Glu

Gly

Ile

Leu

795

Ala

Leu

Ile

Leu

Leu

875

Tyr

Ser

Ser

Gln

val
Leu
Ser
620
Val
val
Gly
Ser
Arg
700
Asn
Thr
Asp
Gly
Thr
780
Val
Leu
Glu
Ala
Phe
860
Ala
GIn
Gly

Pro

Lys
940

Ala
val
605
Gly
Gly
Gln
Thr
Thr
685
Ser
Ala
Pro
Phe
Asn
765
Val
Val
Thr
Gly
845
Gly
Val
Ala
Lys

Lys
925

Ala
590

Asn

Met

Leu

Gly

670

Tyr

Ala

Pro

Gln

Asp

750

Pro

Glu

Lys

His

Leu

830

Vval

Leu

Gly

Ala

910

Pro

Leu

(87)

PCT/EP02/07847

Asp Arg
Val Leu
Asn Phe
Val Thr
640
Ser Val
655
Thr Tle
Thr Phe
Tyr Val
Tyr Ile

720

Thr Arg
735
Ser Gly
Tyr Gly
Lys Glu
Val Ser
800
Leu Tyr
815
Leu Gly
Pro Glu
Val Ala
Val Arg

880
Lys Lys
895
Ser Lys

val Lys

Lys Fhe
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Asn Leu Met Ser Asp Ala Pro
945 950

Leu Asn
Asn Ser
Ser Lys
val Gly
1010
Tyr Ser
1025
His Arg

Asp Pro

Thr Pro

Tyx Pro Pro Gly Ser
965
Pro Leu Pro Ser Ile
580

Lys His Gln val val
995

Thr Gly Asp Thr Thr
1015

Tyr Arg Thr Asn Pro
1030

Arg Val Thr Phe Ser
1045

Ser Gln His Ser Tyr
1060

Ser Ser Lys Ser Ser

1075

Leu Pro
1080
Glu Met
1105
Met Thr

Thr Cys

Ser Ala
1

Glu Asp Hia Tyr Glu
1095
Glu His Pro Glu Asn
1110
Gly Thr Cys Thr Arg
1125

Trp Met Pro Gly Gln
1140

Leu Lys Leu Ser Thr
155

Gly Asp
Pro Asp

Gln Leu
985

Gln Asp

1000

Sexr Thr

Pro Lys

Ala Thr

Tyr Asp
1065

Ser Gly
1080

Arg Thr

Asp Leu

17

Ser
Leu
970
Gln
Leu
Gly
Tyxr
Ser
1050
Ser

Pro

Thr

Pro Arg
955
Gly Arg

Pro Gln

(88)

PCT/EP02/07847

Ile His Leu Pro
960

His Tyr Arg Ser
975

Ser Pro Ser Ala
290

Pro Pro Ala Asn Thr Phe
1005

Ser Glu
1020

Pro Ser
1035

Gln Ala

Gly Leu

Gln Tyr Ser Asp
Lys Gln Leu Pro
1040

Gln Glu Leu Gln
1055

Glu Glu Ser Glu
1070

Arg Leu Gly Pro Leu Ala
1085

Pro Asp
1100

Gly Ser Ile Gly

Arg Pro Leu Pro Asp Val Ala
1115

112¢

Glu Cys Ser Glu Phe Gly His Ser Asp
1130 1135

Ser Sexr
1145

Phe Met
1160

Gln Glu Pro Ala Gly Ala Gly Ser Pro
1170 1175

Thr Lys
1185

His Ser

Pro Leu

Thxr Ala Pro Val Arg
1190
Ser His Asp Ser Cys
1205

Thr Gln Thr Ser Asp
1220

Leu Leu

Pro

Pro

Ser

Ser Arg

Tyr Gln
1

Pro Pro
1180

Arg Thr Lys Ser
1150

Asp Arg Gly Gly

165

Glu Asp Arg Asn

Pro Ser Tyr Ser Ala Phe Ser
1195 1200

Lys Asp Ser Ala Thr
1210

Phe Pro Pro Ala Ala

1225

ala Gln Thr Ala Lys Arg Glu Ile Tyr Leu
1235 1240

<210> 9
<211> 23

<212> DNA
<213> Homo sapiens

<400> 9

cttgccttag geottatetee ctt

Leu Glu Glu Ile
1215

Thr Pro Ala Ser
1230

23
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<210> 10
<211> 22
<212> DNA
<213> Homo

<400> 10
gecteggaat

<210> 11
<21l1> 19
<212> DNA
<213> Homo

<400> 11
ggtecatctgg

<210> 12
<211> 22
<212> DNA
<213> Homo

<400> 12
ccagcctaac

<210> 13
<211> 22
<212> DNA
<213> Homo

<400> 13
agtgtacaag

<210> 14
<211> 22
<212> DNA
<213> Homo

<400 14
agctcatagg

<210> 15
<211> 21
<212> DNA
<213> Homo

<400> 15
gtacactacc

<210> 16
<211> 21
<212> DNA
<213> Homo

<400> 16
cctectactyg

<210> 17
<211> 20
<212> DNA
<213> Homo

<400> 17

sapiens

gtecagctact tt

sapiens

tgcetttgg

sapiens

aatgctctee tt

sapiens

gtgccggagy aa

sapiens

atgccacace gt

sapiens

cgagtggegt g

sapiens

gctcctecag ¢

sapiens

18

(89)

PCT/EP02/07847

22

19

22

22

22

21

21
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agetggecee

<210> 18
<211> 20
<212> DNA
<213> Homo

<400> 18
cgtccactgg

<210> 19
<211> 16
<212> DNA
<213> Homo

<400> 139
teecegeccat

<210> 20
<211> 24
<212> DNA
<213> Homo

<400> 20
gacttggcat

<210> 21
<211> 20
<212> DNA
<213> Homo

<400> 21
ctccecacat

<210> 22
<211> 18
<212> DNA
<213> Homo

<400> 22
gcatgcetetg

<210> 23
<211> 23
<212> DNA
<213> Homo

<400> 23
tcctettttt

<210> 24
<211> 18
<212> DNA
<213> Homo

<400> 24
aaggacagge

<210> 25
<211> 22
<212> DNA

catactcace

sapiens

ctctetctee

sapiens

ggaaca

sapiens

ctcagaacaa agag

sapiens

gcatggtagg

sapiens

gggcatgt

sapiens

ctgacaateca ccc

sapiens

cagggeag

(90)

PCT/EP02/07847

20

20

16

24

20

18

23

18
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<213> Homo

<400> 25
ttetggcagt

<210> 286
<211> 20
<212> DNA
<213> Homo

<400> 26
gagctatttg

<210> 27
<211> 18
<212> DNA
<213> Homo

<400> 27
tcaagcacgg

<210> 28
<211> 16
<212> DNA
<213> Homo

<400> 28
geececgget

<210> 29
<211> 17
<212> DNA
<213> Homo

<400> 29
tgggaccagc

<210> 30
<211> 21
<212> DNA
<213> Homo

<400> 30
cagccgacta

<210> 31
<211> 18
<212> DNA
<213> Homo

<400> 31
gatgcaggga

<210> 32
<211> 21
<212> DNA
<213> Homo

<400> 32
cttgcagect

saplens

ttttececta ag

sapiens

ggctgcaggt

sapiens

tgacacgc

sapiens

gctaga

sapiens

atcacgg

sapiens

tggtttteca g

sapiens

tcaccaggg

sapiens

tectgattet g

20

CEY

PCT/EP02/07847

22

20

18

16

17

21

19

21
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<210> 33
<21i> 21
<212> DNA
<213> Homo

<400> 33
cttgacacca

<210> 34
<211> 19
<212> DNA
<213> Homo

<400> 34
tcagaggttc

<210> 35
<211> 21
<212> DNA
<213> Homo

<400> 35
tagtgagacc

<210> 36
<211> 23
<212> DNA
<213> Homo

<400> 36
ctttgtcagg

<210> 37
<211> 23
<212> DNA
<213> Homo

<400> 37
aggtgagetg

<210> 38
<211> 19
<212> DNA
<213> Homo

<400> 38
ccaagctgee

<210> 39
<211> 21
<212> DNA
<213> Homo

<400> 39
atacatgect

<210> 40
<211> 20
<212> DNA
<213> Homo

<400> 40

sapiens

atgacaacge ¢

sapiens

ccceagett

sapiens

cctteteecee a

sapiens

aagaggcaaa atg

sapiens

agttggaaca aag

sapiens

tagtgeetg

sapiens

ccteccetag g

sapiens

21

(92)

PCT/EP02/07847

21

13

21

23

23

19

21
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cactttgget

<210> 41
<211> 18
<212> DNA
<213> Homo

<400> 41
cagceccecage

<210> 42
<211> 17
<212> DNA
<213> Homo

<400> 42
tgggeceggt

<210> 43
<211> 20
<212> DNA
<213> Eomo

<400> 43
ggggtacaat

<210> 44
<211> 30
<212> DNA
<213> Homo

<400> 44
agtctactce

<210> 45
<211> 16
<212> DNA
<213> Homo

<400> 45
tgggacccag

<210> 46
<211> 21
<212> DNA
<213> Homo

<400> 46
gcacacggat

<210> 47
<211> 18
<212> DNA
<213> Homo

<400> 47
cctaccacce

<210> 48
<211> 25
<212> DNA

tgaggaccea

sapiens

tectttee

sapiens

ttctcat

sapiens

ggcgaggtet

sapiens

aaacctaggt ctctatgtca

sapiens

cccecag

sapiens

taggctgact g

sapiens

ccaaccea

22

(93)

PCT/EP02/07847

20

18

17

20

30

16

21

18
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<213> Homo

<400> 48
gagcagtact

<210> 49
<211> 15
<212> DNA
<213> Homo

<400> 49
tggececccaa

<210> 50
<211l> 16
<212> DNA
<213> Homo

<400> 50
teccegeate

<210> 51
<211> 20
<212> DNA
<213> Homo

<400> 51
aatgtgtttyg

<210> 52
<211> 21
<212> DNA
<213> Homo

<400> 52
ggaggccaaa

<210> 53
<211> 20
<212> DNA
<213> Homo

<400> 53
tcatectegt

<210> 54
<211> 19
<212> DNA
<213> Homo

<400> 54
ggcacagect

<210> 55
<211> 18
<212> DNA
<213> Homo

<400> 55
ttgccacget

sapiens

ccgactacag ctace

sapiens

cacgg

sapiens

cacctg

sapiens

caggtggcag

sapiens

agtggttaaa ¢

sapiens

ccteecactgy

sapiens

tggtcecate

sapiens

gcttggag

23

(94)

PCT/EP02/07847

25

15

16

20

21

20

19

18
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<210> 56
<211> 21
<212> DNA
<213> Homo

<400> 56
gtcttggtga

<210> 57
<211> 17
<212> DNA
<213> Homo

<400> 57
gtggegeoge

<210> 58
<211> 24
<212> DNA
<213> Homo

<400> 58
caacggtgac

<210> 59
<211> 18
<212> DNA
<213> Homo

<400> 59
aagctgageg

<210> 60
<211> 24
<212> DNA
<213> Homo

<400> 60
gagagetatg

<210> 61
<211> 23
<212> DNA
<213> Homo

<400> 61
ctggcatgtt

<210> 62
<211> 23
<212> DNA
<213> Homo

<400> 62
acaacgcacc

<210> 63
<211> 22
<212> DNA
<213> Homo

<400> 63

sapiens

gacggtcage ¢

sapiens

tcaatect

sapiens

tttgttatcec agaa

sapiens

aggtggga

sapiens

agttgaaggt ggtg

sapiens

ctecatcact gag

sapiens

tgtcttcact cag

sapiens

24

(95)

PCT/EP02/07847

21

17

24

18

24

23

23
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agatggtgaa

<210> 64
<211> 19
<212> DNA
<213> Homo

<400> 64
gcaggtgatg

<210> 65
<211> 22
<212> DNA
<213> Homo

<400> 65
ggagttagtg

<210> 66
<211> 17
<212> DNA
<213> Homo

<400> 66
caagagtgcc

<210> 67
<211> 22
<212> DNA
<213> Homo

<400> 67
gtetectotg

<210> 68
<211> 26
<212> DNA
<213> Homo

<400> 68
cectgateta

<210> 69
<211> 21
<212> DNA
<213> Homo

<400> 69
ctgtecatge

<210> 70
<211> 22
<212> DNA
<213> Homo

<400> 70
tgtcccatct

<210> 71
<211> 28
<212> DNA

gaggcecetta go

sapiens

tgeecttee

sapiens

ctggagagtyg gg

sapiens

cgtgcece

sapiens

ccacatecte tg

sapiens

aaccatctet gttete

sapiens

gaagaagacg ¢

sapiens

ccaatagttyg cc

25

(96)

PCT/EP02/07847

22

19

22

17

22

26

21

22
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<213> Homo sapiens

<400> 71
caatacatag atgattcgtt taaggect

<210> 72

<211> 17

<212> DNA

<213> Homo sapiens

<400> 72
atggtggtgg geectgt .

<210> 73

<211> 20

<212> DNA

<213> Homo sapiens

<400> 73
gacactgeat gaccagcagy

<210> 74

<211> 20

<212> DNA

<213> Homo sapiens

<400> 74
actgggctee tteecttgac

<210> 75

<211> 21

<212> DNA

<213> Homo sapiens

<400> 75
cecetgettea gggctaaaat t

<210> 76

<211> 18

<212> DNA

<213> Homo sapiens

<400> 76
ccaaatggcoce cattccag

<210> 77

<211> 22

<212> DNA

<213> Homo sapiens

<400> 77
gatggaaaty aggggagagg ac

<210> 78

<211> 17

<212> DNA

<213> Homo sapiens

<400> 78
acaccaaaac dggccecc
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<210> 79
<211> 16
<212> DNA
<213> Homo

<400> 79
gtgtggetge

<210> 80
<211> 20
<212> DNA
<213> Homo

<400> 80
cegeteeete

<210> 81
<211> 19
<212> DNA
<213> Homo

<400> 81
cegttttggt

<210> 82
<211> 19
<212> DNA
<213> Homo

<400> 82
tgectgtgag

<210> 83
<211> 15
<212> DNA
<213> Homo

<400> 83
atccctggeg

<210> 84
<211> 20
<212> DNA
<213> Homo

<400> 84
ccegattaat

<210> 85
<211> 17
<212> DNA
<213> Homo

<400> 85
teecaaccca

<210> 86
<211> 19
<212> DNA
<213> Homo

<400> 86

sapiens

g9gtgy

sapiens

ctacagacct

sapiens

gttceggte

sapiens

tteageggt

sapiens

ctgeg

sapiens

accagtgoegg

sapiens

ggcatcc

sapiens

27
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aaaggcgetg

<210> 87
<211> 20
<212> DNA
<213> Homo

<400> 87
cttagttctg

<210> 88
<211> 22
<212> DNA
<213> Homo

<400> 88
ctacaaacat

<210> 89
<211> 19
<212> DNA
<213> Homo

<400> 89
gccagaattt

<210> 90
<211> 22
<212> DNA
<213> Homo

<400> 90
caacccttec

<210> 91
<211> 20
<212> DNA
<213> Homo

<400> 91
tccteaccet

<210> 92
<211> 20
<212> DNA
<213> Homo

<400> 92
cettgetget

<210> 93
<211> 20
<212> DNA
<213> Homo

<400> 23
ggagaccgag

<210> 94
<211> 20
<212> DNA

tceteteeca

sapiens

gcccetgeet

sapiens

tteetgagee cc

sapiens

ccggeteaa

sapiens

taaacctgag gc

sapliens

tecactgtggy

sapiens

ttcggagaga

sapiens

gctgagacct

28
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<213> Homo sapiens

<400> 94
agctgacgeg ttctgaggat
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A. CLASSIFICATION OF SUBJECT MATTER
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Citation of document, with indication, where appropriate, of Ine relevant passagas
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SURREY, GB,
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ISSN: 0261-4189

111370

family of cadherin-related molecules in
EMBO JOURNAL, OXFORD UNIVERSITY PRESS,
vol. 12, no. 6, 1993, pages 2249-2256,

..| see deduced amino sequence of human pcd2,

X WO 96 00289 A (DOHENY EYE INST) 1-29
4 January 1996 (1996-01-04)
see SEQ ID N°94
page 71 -page 75; example 3

X SANO K ET AL: "Protocadherins: a large 1-29

m Further documents are listed Inthe continuation of box C.

E Palenl tamily members ara fsled in annex.

* Spedial categorles of cited documents :

*A* dacumant defining the general state of the art which is not
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E* earlior document bt published on or afier the international
filing date

*L* document which may throw doubis an prioily claim(s) or
which is citad to establish the publicalion daie of anciher
citalion ar oiher special reason (as speciled)

*Qr document referring 10 an oral disclosure, use, exhibilion or
other means

*F* documant published prior to the international filing date but

later than the priorlty date claimed

“T' later document published atter the internafional fiing date
i & and not in conflict with the application but
dited {0 understand the principle or theory underiying the
invention
*X* document of particular relevance; the claimed invention
cannot be considered novel o cannot be consicared i
involve an inventive step when the document is laken alone
*Y" document of particular relevance; the claimed invention
not be considered 1o involve'an invenlive siep when the
document is combined with one or more other such docu-
ments, such combination being obvious 10 a person skilled
In the art
*&" document member of the same patent family

Date of the actual completion of the international search

13 June 2003

Date of mailing of the international search report

23/06/2003

Name and malfing address of the ISA
European Patent Office, P.B. 5818 Palentiaan 2
AL - 2280 HY Rijswik
Tel. (+31-70) 340-2040, Tx. 31 651 eponl,
Fax (+31-70) 340-3016

Authorized officer

Loubradou-Bourges, N

For POT/ISA210 (second sheet) iy 1962)
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DOCUMENTS CC TO BE RELEVANT

Calegory *

Chation of documant, with indication where appropriale, of the relevant passages

Relevant to claim No

MEYERS D A ET AL: "EVIDENCE FOR A LOCUS
REGULATING TOTAL SERUM IGE LEVELS MAPPING
TO CHROMOSOME 5"

GENOMICS, ACADEMIC PRESS, SAN DIEGO, US,
vol. 23, no. 2,

15 September 1994 (1994-09-15), pages
464-470, XP000616442

ISSN: 0B888-7543

abstract

BLEECKER E R ET AL: "EVIDENCE FOR LINKAGE
OF TOTAL SERUM IGE AND BRONCHIAL
HYPERRESPONSIVENESS TO CHROMOSOME 5Q: A
MAJOR REGULATORY LOCUS IMPORTANT IN
ASTHMA"

CLINICAL AND EXPERIMENTAL ALLERGY,
BLACKWELL SCIENTIFIC PUBLICATIONS, LONDON,

vol. 25, no. SUPPL 2,

1 November 1995 (1995-11-01), pages 84-88,
XP000616464

ISSN: 0954-7894

abstract
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iniciilonal application No.
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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 certain claims under Article 17(2)(a) for the following reasons:

Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

Although claims 22-23 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.

2. [¥] cims Nos.: -

because they relate to parts of the International Application that da not comply with the prescribed requirements to such
an extent that no meaningful International Search can be carried out, specifically:

see FURTHER INFORMATION sheet PCT/ISA/210

3. D Claims Nos

because they are depencant claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box Il Observations where unity of invention is lacking (Continuation of item 2 of first sheet)

This International Searching Authority found muttiple inventions In this international application, as follows:

1. D As all required additional search fees were timely paid by the applicant, this International Search Report covers all
searchable claims.

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

3. D As only some of the required additional search fees were timely paid by the applicant, this Intemational Search Report
covers only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely pald by the applicant. Consequently, this International Search Report is
restricted to 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.

D No protest accompanied the payment of additional search fees.

Form PCTASA/210 (continuation of first sheat (1)) (July 1998)
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International Application No. PCTAP 02 07847

FURTHER INFORMATION CONTINUED FROM  PCTASA/ 210

Continuation of Box I.2

Present claim 17 relates to a variant of a polynucleotide defined by
reference to a desirable characteristic or property, namely the property
that this variant is associated with bronchial hyperresponsiveness.

The claims cover all products having this characteristic or property,
whereas the application provides support within the meaning of Article 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 lack
support, and the application so lacks disclosure, that a meaningful
search over the whole of the claimed scope is impossible. Independent of
the above reasoning, the claims also lack clarity (Article 6 PCT). An
attempt is made to define the product by reference to a result to be
achieved. Again, this Jack 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 ocut for those parts
of the claims which appear to be clear, supported and disclosed, namely
those parts relating to the products as defined in present claim 18.

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.
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