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HAPLOTYPES OF THE PCDH2 GENE

RELATED APPLICATIONS
This application claims the benefit of U.S. Provisional Application Serial No. 60/209,564 filed
June 6, 2000.

FIELD OF THE INVENTION I

This invention relates to variation in genes that encode pharmaceutically-important proteins. In
particular, this invention provides genetic variants of the human protocadherin 2 (cadherin-like 2)
(PCDH2) geﬁe and methods for identifying which variant(s) of this gene is/are possessed by an

individual.

BACKGROUND OF THE INVENTION .

Current methods fo; identifying pharmaceuticals to treat disease often start by identifying,
cloning, and expressing an important target protein related to the disease. A determination of whether
an agonist or antagonist is needed to produce an effect that may benefit a patient with the disease is then
made. Then, vast numbers of compounds are screened against the target protein to find new potential
drugs. The desired outcome of this process is a lead coxﬁboﬁnd that is specific for the target, thereby
reducing the incidence of the undesired side effects usually caused by activity at non-intended targets.
The lead compound identified in this screening process then undergoes further in vitro and in vivo
testing to determine its absorption, disposition, metabolism and toxicological profiles. Typically, this
testing involves use of cell lines and animal models with limited, if any, genetic diversity.

‘What this approach fails to consider, however, is that natural genetic variability exists between
individuals in any and every population with respect to pharmaceutically-important proteins, including
the protein targets of candidate drugs, the enzymes that metabolize these drugs and the proteins whose
activity is modulated by such drug targets. Subtle alteration(s) in the primary nucleotide sequence of a
gene encoding a pharmaceutically-important protein may be manifested as significant variation in
expression, structure and/or function of the protein. Such alterations may explain the relatively high
degree of uncertainty inherent in the treatment of individuals with a drug whose design is based upon a
single representative example of the target or enzyme(s) involved in metabolizing the drug. For
example, it is well-established that some drugs frequently have lower efficacy in some individuals than
others, which means such individuals and their physicians must weigh the possible benefit of a larger
dosage againsf a greater risk of side effects. Also, there is significant variation in how well people
metabolize drugs and other exogenous chemicals, resulting in substantial interindividual variation in the
toxicity and/or efficacy of such exogenous substances (Evans et al., 1999, Science 286:487-491). This
variability in efficacy or toxicity of a drug in genetically-diverse patients makes many drugs ineffective

or even dangerous in certain groups of the population, leading to the failure of such drugs in clinical
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trials or their early withdrawal from the market even though they could be highly beneficial for other
groups in the population. This problem significantly increases the time and cost of drug discovery and
development, which is a matter of great public concern.

It is well-recognized by pharmaceutical scientists that considering the impact of the genetic
variability of pharmaceutically-important proteins in the early phases of drug discovery and
development is likely to reduce the failure rate of candidate and approved drugs (Marshafl A 1997
Nature Biotech 15:1249-52; Kleyn PW et al. 1998 Science 281: 1820-21; Kola11999 Curr Opin
Biotech 10:589-92; Hill AVS et al. 1999 in Evolution in Health and Disease Stearns SS (Ed.) Oxford
University Press, New York, pp 62-76; Meyer U.A. 1999 in Evolution in Health and Disease Stearns
SS (Ed.) Oxford University Press, New York, pp 41-49; Kalow W et al}. 1999 Clin. Pharm. Therap.
66:445-7; Marshall, E 1999 Science 284:406-7; Judson R et al. 2000 Pharmacogenomics 1:1-12; Roses
AD 2000 Nature 405:857-65). However, in practice this has been difficult to do, in large part because
of the time and cost required for discovering the amount of genetic variation that exists in the
population (Chakravarti A 1998 Nature Genet 19:216-7; Wang DG et al 1998 Science 280:1077-82;
Chakravarti A 1999 Nat Genet 21:56-60 (suppl); Stephens JC 1999 Mol. Diagnosis 4:309-317; Kwok
PY and Gu S 1999 Mol. Med. Today 5:538-43; Davidson S 2000 Nature Biotech 18:1134-5).

The standard for measuring genetic variation among individuals is the haplotype, which is the
ordered combination of polymorphisms in the sequence of each form of a gene that exists in the
population. Because haplotypes represent the variation across each form of a gene, they provide a more
accurate and reliable measurement of genetic variation than individual polymorphisms. For example,
while specific variations in gene sequences have been associated with a particular phenotype such as
disease susceptibility (Roses AD supra; Ulbrecht M et al. 2000 Am J Respir Crit Care Med 161: 469-
74) and drug response (Wolfe CR et al. 2000 BMJ 320:987-90; Dahl BS 1997 Acta Psychiatr Scand 96
(Suppl 391): 14-21), in many other cases an individual polymorphism may be found in a variety of
genomic backgrouhds, ie., different haplotypes, and therefore shows no definitive coupling betweén the
polymorphism and the causative site for the phenotype (Clark AG et al. 1998 Am J Hum Genet 63:595-
612; Ulbrecht M et al. 2000 supra; Drysdale et al. 2000 PNAS 97:10483-10488). Thus, there is an
unmet need in the pharmaceutical industry for information on what haplotypes exist in the population
for pharmaceutically-important genes. Such haplotype information would be useful in improving the
efficiency and output of several steps in the drug discovery and development process, including target
validation, identifying lead compounds, and early phase clinical trials (Marshall et al., supra).

One pharmaceutically-important gene for the treatment of cancer is the protocadherin 2
(cadherin-like 2) (PCDH2) gene or its encoded product. Protocadherins, such as PCDH2, are members
of the cadherin superfamily. They contain six or more cadherin ectodomain repeats, and their
cytoplasmic domains differ within the subgroup (Wu and Maniatis, Proc. Natl. Acad. Sci. U. S. A 2000;
97:3124-3129). Studies have suggested that protocadherins are involved in cell-cell interactions critical
in the development of the central nervous system (Blanco et al., Mamm. Genome 2000; 11:906-914).
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For example, expression of protocadherins is spatiotemporally regulated and they are localized at
synapses in the CNS (Suzuki, Exp. Cell Res. 2000; 261:13-18). Thus protocadherins may play a central
role in the CNS as related to synaptic function and may be involved in the development of neurological
disorders.

The protocadherin 2 (cadherin—like 2) gene is located on chromosome 5q31 and contains 4
exons that encode a 934 amino acid protein. A reference sequence for the PCDH2 gene comprises
nucleotides 1-7652, 7713-19184, and 19245-30244 of Figure 1 below (Genaissance Contig No.
3433164; SEQ ID NO: 1). Reference sequences for the coding sequence (GenBank Accession No.
AF152337.1) and protein are shown in Figures 2 (SEQ ID NO: 2) and 3 (SEQ ID NO: 3), respectively.

Because of the potential for variation in the PCDH2 gene to affect the expression and function
of the encoded protein, it would be useful to know whether polymorphisms exist in the PCDH2 gene, as
well as how such polymorphisms are combined in different copies of the gene. Such information could
be applied for studying the biological function of PCDH?2 as well as in identifying drugs targeting this

protein for the treatment of disorders related to its abnormal expression or function.

SUMMARY OF THE INVENTION

Accordingly, the inventors herein have discovered 24 novel polymorphic sites in the PCDH2
gene. These polymorphic sites (PS) correspond to the following nucleotide positions in Figure 1: 2027
(PS1), 2137 (PS2), 2160 (PS3), 2393 (PS4), 2427 (PS5), 3096 (PS6), 3253 (PS7), 3258 (PS8), 3375
(PS9), 4629 (PS10), 5076 (PS11), 11834 (PS12), 22396 (PS13), 22670 (PS14), 28129 (PS15), 28318
(PS16), 28423 (PS17), 28479 (PS18), 28743 (PSl§); 28980 (PS20), 29407 (PS21), 29500 (PS22),
29614 (PS23) and 29796 (PS24). The polymorphisms at these sites are cytosine or thymine at PS1,
thymine or cytosine at PS2, guanine or adenine at PS3, cytosine or adenine at PS4, adenine or guanine
at PS5, guanine or cytosine at PS6, thymine or cytosine at PS7, guanine or adenine at PS8, cytosine or
thymine at PS9, thymine or cytosine at PS10, cytosine or thymine at PS11, guanine or adenine at PS.12,
guanine or cytosine at PS13, cytosine or thymine at PS14, adenine or guanine at PS15, guanine or
adenine at PS16, guanine or adenine at PS17, thymine or cytosine at PS18, guanine or cytosine at PS19,
guanine or adenine at PS20, cytosine or thymine at PS21, adenine or guanine at PS22, guanine or
adenine at PS23 and cytosine or thymine at PS24. In addition, the inventors have determined the
identity of the alleles at these sites in a human reference population of 79 unrelated individuals self-
identified as belonging to one of four major population groups: African descent, Asian, Caucasian and
Hispanic/Latino. From this information, the inventors deduced a set of haplotypes and haplotype pairs
for PS1-PS24 in the PCDH2 gene, which are shown below in Tables 5 and 4, respectively. Each of
these PCDH2 haplotypes defines a naturally-occurring isoform (also referred to herein as an “isogene”)
of the PCDH2 gene that exists in the human population. The frequency with which each haplotype and
haplotype pair occurs within the total reference population and within each of the four major population
groups included in the reference population was also determined.

3
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Thus, in one embodiment, the invention provides a method, composition and kit for genotyping
the PCDH2 gene in an individual. The genotyping method comprises identifying the nucleotide pair’
that is present at one or more polymorphic sites selected from the group consisting of PS1, PS2, PS3,
PS4, PS5, PS6, PS7, PS8, PS9, PS10, PS11, PS12, PS13, PS14, PS15, PS16, PS17, PS18, PS19, PS20,
PS21, PS22, PS23 and PS24 in both copies of the PCDH2 gene from the individual. A genotyping
composition of the invention comprises an oligonucleotide probe or primer which is designed to
specifically hybridize to a target region containing, or adjacent to, one of these novel PCDH2
polymorphic sites. A genotyping kit of the invention comprises a set of oligonucleotides designed to
genotype each of these novel PCDH2 polymorphic sites. The genotypihg method, composition, and kit
are useful in determining whether an individual has one of the haplotypes in Table 5 below or has one
of the haplotype pairs in Table 4 below.

The invention also provides a method for haplotyping the PCDH2 gene in an individual. In one
embodiment, the haplotyping method comprises determining, for one copy of the PCDH2 gcne, the
identity of the nucleotide at one or more polymorphic sites selected from the group consisting of PS1,
PS2, PS3, PS4, PSS, PS6, PS7, PS8, PS9, PS10, PS11, PS12, PS13, PS14, PS15, PS16, PS17, PS18,
PS19, PS20, PS21, PS22, PS23 and PS24. In another embodiment, the haplotyping method comprises
determining whether one copy of the individual’s PCDH2 gene is defined by one of the PCDH2
haplotypes shown in Table 5, below, or a sub-haplotype thereof. In a preferred embodiment, the
haplotyping method comprises determining whether both copies of the individual’s PCDH2 gene are
defined by one of the PCDH2 haplotype pairs shown in Table 4 below, or a sub-haplotype pair thereof.
The method for establishing the PCDH2 haplotype or haplotype pair of an individual is useful for
improving the efficiency and reliability of séveral steps in the discovery and development of drugs for
treating diseases associated with PCDH2 activity, e.g., cancer.

For example, the haplotyping method can be used by the pharmaceutical research scientist to
validate PCDH2 as a candidate target for treating a specific condition or disease predicted to be
associated with PCDH2 activity. Determining for a particular population the frequency of one or more
of the individual PCDH2 haplotypes or haplotype pairs described herein will facilitate a decision on
whether to pursue PCDH2 as a target for treating th\e specific disease of interest. In particular, if
variable PCDH2 activity is associated with the disease, then one or m'ore PCDH2 haplotypes or
haplotype pairs will be found at a higher frequency in disease cohorts than in appropriately genetically
matched controls. Conversely, if each of the observed PCDH2 haplotypes are of similar frequencies in
the disease and control groups, then it may be inferred that variable PCDH?2 activity has little, if any,
involvement with that disease. In either case, the pharmaceutical research scientist can, without a priori
knowledge as to the phenotypic effect of any PCDH2 haplotype or haplotype pair, apply the
information derived from detecting PCDH?2 haplotypes in an individual to decide whether modulating
PCDH?2 activity would be useful in treating the disease. | - |

The claimed invention is also useful in screening for compounds targeting PCDH2 to treat a
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specific condition or disease predicted to be associated with PCDH2 activity. For example, detecting
which of the PCDH2 haplotypes or haplotype pairs disclosed herein are present in individual members
of a population with the specific disease of interest enables the pharmaceutical scientist to screen for a
compound(s) that displays the highest desired agonist or antagonist activity for each of the most
frequent PCDH2 isoforms present in the disease population. Thus, without requiring any a priori

knowledge of the phenotypic effect of any particular PCDH2 haplotype or haplotype pair, the claimed

. haplotyping method provides the scientist with a tool to identify lead compounds that are more likely to

show efficacy in clinical trials.

The method for haplotyping the PCDH2 gene in an individual is also useful in the design of
clinical trials of candidate drugs for treating a specific condition or disease predicted to be associated
with PCDH2 activity. For example, instead of randomly assigning patients with the disease of interest
to the treatment or control group as is typically done now, determining which of the PCDH2
haplotype(s) disclosed herein are present in individual patients enables the pharmaceutical scientist to
distribute PCDH2 haplotypes and/or haplotype pairs evenly to treatment and control groups, thereby
reducing the potential for bias in the results that could be introduced by a larger frequency of a PCDH2
haplotype or haplotype pair that had a previously unknown association with response to the drug being
studied in the trial. Thus, by practicing the claimed invention, the scientist can more confidently rely on
the information learned from the trial, without first determining the phenotypic effect of any PCDH2
haplotype or haplotype pair.

In another embodiment, the invention provides a method for identifying an association between
a trait and a PCDH2 genotype, haplotype, or haplotype pair for one or more of the novel polymorphic
sites described herein. The method comprises comparing the frequency of the PCDH2 genotype,
haplotype, or haplotype pair in a population exhibiting the trait with the frequency of the PCDH2
genotype or haplotype in a reference population. A higher frequency of the PCDH2 genotype,
haplotype, or haplotype pair in the trait population than in the reference population indicates the trait is
associated with the PCDH2 genotype, haplot);pe, or haplotype pair. In preferred embodiments, the trait
is susceptibility to a disease, severity of a disease, the staging of a disease or response to a drug. Ina
particularly preferred embodiment, the PCDH2 haplotype is selected from the haplotypes shown in
Table 5, or a sub-haplotype thereof. Such methods have applicability in developing diagnostic tests and
therapeutic treatments for cancer.

In yet another embodiment, the invention provides an isolated polynucleotide comprising a
nucleotide sequence which is a polymorphic variant of a reference sequencé for the PCDH2 gene or a
fragment thereof. The reference sequence comprises nucleotides 1-7652, 7713-19184, and 19245-
30244 shown in Figure 1 (SEQ ID NO:1) and the polymorphic variant comprises at least one
polymorphism selected from the group consisting of thymine at PS1, cytosine at PS2, adenine at PS3,
adenine at PS4, guanine at PS5, cytosine at PS6, cytosine at PS7, adenine at PS8, thymine at PS9,
cytosine at PS10, thymine at PS11, adenine at PS12, cytosine at PS13, thymine at PS14, guanine at

5



10

15

20

25

30

35

WO 01/94361 PCT/US01/18321

PS135, adenine at PS16, adenine at PS17, cytosine at PS18, cytosine at PS19, adeniné at PS20, thymine
at PS21, guanine at PS22, adenine at PS23 and thymine at PS24.

A particularly preferred polymorphic variant is an isogene of the PCDH2 gene. A PCDH2
isogene of the invention comprises cytosine or thymine at PS1, thymine or cytosine at PS2, guanine or
adenine at PS3, cytosine or adenine at PS4, adenine or guanine at PS5, guanine or cytosine at PS6,
thymine or cytosine at PS7, guanine or adenine at PS8, cytosine or thymine at PS9, thymine or cytosine
at PS10, cytosine or thymine at PS11, guanine or adenine at PS12, guanine or cytosine at PS13,
cytosine or thymine at PS14, adenine or guanine at PS15, guanine or adenine at PS16, guanine or
adenine at PS17, thymine or cytosine at PS18, guanine or cytosine at PS19, guanine or adenine at PS20,
cytosine or thymine at PS21, adenine or guanine at PS22, guanine or adenine at PS23 and cytosine or
thymine at PS24. The invention also provides a collection of PCDH?2 isogenes, referred to herein as a
PCDH2 genome anthology.

In another embodiment, the invention provides a polynucleotide comprising a polymofphic
variant of a reference sequence for a PCDH2 cDNA or a fragment thereof. The reference sequence
comprises SEQ ID NO:2 (Fig.2) and the polymorphic cDNA comprises at least one polymorphism
selected from the group consisting of cytosine at a position corresponding to nucleotide 582, cytosine at
a position corresponding to nucleotide 739, adenine at a position corresponding to nucleotide 744,
thymine at a position corresponding to nucleotide 861, cytosine at a position corresponding to
nucleotide 2115, adenine at a position corresponding to nucleotide 2479 and guanine at a position
corresponding to nucleotide 2646. A particularly preferred polymorphic cDNA variant comprises the
coding sequence of a PCDH2 isogene defined by haplotypes 1- 20 and 22 - 31.

Polynucleotides complementary to these PCDH2 genomic and ¢cDNA variants are also provided
by the invention. It is believed that polymorphic variants of the PCDH2 gene will be useful in studying
the expression and function of PCDH2, and in expressing PCDH2 protein for use in screening for
candidate drugs to treat diseases related to PCDH2 activity.

In other embodiments, the invention provides a recombinant. expression vector comprising one
of the polymorphic genomic variants operably linked to expression regulatory elements as well as a
recombinant host cell transformed or transfected with the expression vector. The recombinant vector
and host cell may be used to express PCDH2 for protein structure analysis and drug binding studies.

In yet another embodiment, the invention provides a polypeptide comprising a polymorphic
variant of a reference amino acid sequence for the PCDH2 protein. The reference amino acid sequence
comprises SEQ ID NO:3 (Fig.3) and the polymorphic variant comprises at least one variant amino acid
selected from the group consisting of proline at a position corresponding to amino acid position 247 and
serine at a position corresponding to amino acid position 827. A polymorphic variant of PCDH2 is
useful in studying the effect of the variation on the biological activity of PCDH2 as well as on the
binding affinity of candidate drugs targeting PCDH2 for the treatment of cancer.

The present invention also provides antibodies that recognize and bind to the above
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polymorphic PCDH2 protein variant. Such antibodies can be utilized in a variety of diagnostic and
proguostic formats and therapeutic methods.

The present invention also provides nonhuman transgenic animals comprising one of the
PCDH2 polymorphic genomic variants described herein and methods for producing such animals. The
transgenic animals are useful for studying expression of the PCDH2 isogenes in vivo, for in vivo
screening and testing of drugs targeted against PCDH2 protein, and for testing the efficacy of
therapeutic agents and compounds for cancer in a biological system.

The present invention also provides a computer system for storing and displaying
polymorphism data determined for the PCDH2 gene. The computer system comprises a computer
processing unit; a display; and a database containing the polymorphism data. The polymorphism data
includes the polymorphisms, the genotypes and the haplotypes identified for the PCDH2 gene in a
reference population. In a preferred embodiment, the computer system is capable of producing a

display showing PCDH2 haplotypes organized according to their evolutionary relationships.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 illustrates a reference sequence for the PCDH2 gene (Genaissance Reference No.
3433164; nucleotides 1-7652, 7713-19184, and 19245-30244; SEQ ID NO:1), with the start and stop
positions of each region of coding sequence indicated with a bracket ([ or ]) and the numerical position
below the sequence and the polymorphic site(s) and polymorphism(s) identified by Applicants in a
reference population indicated by the variant nucleotide positioned below the polymorphic site in the
sequence. SEQ ID NO:124 is equivalent to Figure 1, with the two alternative allelic variants of each
polymorphic site indicated by the appropriate nucleotide symbol (R=G or A, Y="T or C, M= A or C,
K=GorT, 8= G orC, and W= A or T; WIPO standard ST.25). SEQ ID NO:125 is a modified version
of SEQ ID NO:124 that shows the context sequence of each polymorphic site, PS1-24, in a uniform
format to facilitate electronic searching. For each polymorphic site, SEQ ID NO:125 contains a block
of 60 bases of the nucleotide sequence encompassing the centrally-located polymorphic site at the 30®
position, followed by 60 bases of unspecified sequence to represent that each PS is separated by
genomic sequence whose composition is defined elsewhere herein.

Figure 2 illustrates a reference sequence for the PCDH2 coding sequence (contiguous lines;
SEQ ID NO:2), with the polymorphic site(s) and polymorphism(s) identified by Applicants in a

reference population indicated by the variant nucleotide positioned below the polymorphic site in the

~ sequence.

Figure 3 illustrates a reference sequence for the PCDH2 protein (contiguous lines; SEQ ID
NO:3), with the variant amino acid(s) caused by the polymorphism(s) of Figure 2 positioned below the
polymorphic site in the sequence.
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention is based on the discovery of novel variants of the PCDH2 gene. As
described in more detail below, the inventors herein discovered 31 isogenes of the PCDH2 gene by
characterizing the PCDH2 gene found in genomic DNAs isolated from an Index Repository that
cbntains immortalized cell lines from one chimpanzee and 93 human individuals. The human
individuals included a reference population of 79 unrelated individuals self-identified as belonging to
one of four major population groups: Caucasian (21 individuals), African descent (20 individuals),
Asian (20 individuals), or Hispanic/Latino (18 individuals). To the extent possible, the members of this
reference population were organized into population subgroups by their self-identified ethnogeographic

origin as shown in Table 1 below.

Table 1. Population Groups in the Index Repository

Population Group : Population Subgroup No. of Individuals

African descent 20
Sierra Leone - 1
Asian 20
Burma 1

China 3

Japan 6

Korea 1

Philippines 5

Vietnam 4

Caucasian 21
British Isles 3

British Isles/Central 4

British Isles/Eastern 1

Central/Eastern 1

Eastern 3

Central/Mediterranean 1

Mediterranean 2

Scandinavian 2

Hispanic/Latino 18
Caribbean 8

Caribbean (Spanish Descent) 2

Central American (Spanish Descent) 1

Mexican American 4

South American (Spanish Descent) 3

In addition, the Index Repository contains three unrelated indigenous American Indians (one
from each of North, Central and South America), one three-generation Caucasian family (from the
CEPH Utah cohort) and one two-generation African-American family. '

The PCDH2 isogenes present in the human reference population are defined by haplotypes for
24 polymorphic sites in the PCDH2 gene, all of which are believed to be novel. The novel PCDH2
polymorphic sites identified by the inventors are referred to as PS1-PS24 to designate the order in
which they are located in the gene (see Table 3 below). Using the genotypes identified in the Index
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Repository for PS1-PS24 and the methodology described in the Examples below, the inventors herein
also determined the pair of haplotypes for the PCDH2 gene present in individual human members of
this repository. The human genotypes and haplotypes found in the repository for the PCDH2 gene
include those shown in Tables 4 and 5, respectively. The polymorphism and haplotype data disclosed
herein are useful for validating whether PCDH?2 is a suitable target for drugs to treat cancer, screening
for such drugs and reducing bias in clinical trials of such drugs.

In the context of this disclosure, the following terms shall be defined as follows unless
otherwise indicated:

Allele - A particular form of a genetic locus, distinguished from other forms by its particular
nucleotide sequence.

Candidate Gene — A gene which is hypothesized to be responsible for a disease, condition, or
the response to a treatment, or to be correlated with one of these.

Gene - A segment of DNA that contains all the information for the regulated biosynthesis of an
RNA product, including promoters, exons, introns, and other untranslated regions that control
expression.

Genotype — An unphased 5 to 3 sequence of nucleotide pair(s) found at one or more
polymorphic sites in a locus on a pair of homologous chromosomes in an individual. As used herein,
genotype includes a full-genotype and/or a sub-genotype as described below.

Full-genotype — The unphased 5” to 3" sequence of nucleotide pairs found at all polymorphic
sites examined herein in a locus on a pair of homologous chromosomes in a single individual.

Sub-genotype — The unphased 5" to 3" sequence of nucleotides seen at a subset of the
polymorphic sites examined herein in a locus on a pair of homologous chromosomes in a single
individual.

Genotyping — A process for determining a genotype of an individual.

Haplotype — A 5" to 3" sequence of nucleotides found at one or more polymorphic sites ina
locus on a single chromosome from a single individual. As used herein, haplotype includes a full-
haplotype and/or a sub-haplotype as described below.

Full-haplotype — The 5 to 3" sequence of nucleotides found at all polymorphic sites examined
herein in a locus on a single chromosome from a single individual.

Sub-haplotype — The 5" to 3" sequence of nucleotides seen at a subset of the polymorphic sites
examined herein in a locus on a single chromosome from a single individual.

Haplotype pair — The two haplotypes found for a locus in a single individual.

Haplotyping — A process for determining one or more haplotypes in an individual and includes
use of family pedigrees, molecular techniques and/or statistical inference.

Haplotype data - Information concerning one or more of the following for a specific gene: a
listing of the haplotype pairs in each individual in a population; a listing of the different haplotypes in a
population; frequency of each hgplotype in that or other populations, and any known associations
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between one or more haplotypes and a trait.

Isoform — A particular form of a gene, mRNA, ¢cDNA or the protein encoded thereby,
distinguished from other forms by its particular sequence and/or structure.

Isogene — One of the isoforms of a gene found in a population. An isogene contains all of the
polymorphisms present in the particular isoform of the gene.

Isolated — As applied to a biologicai molecule such as RNA, DNA, oligonucleotide, or protein,
isolated means the molecule is substantially free of other biological molecules such as nucleic acids,
proteins, lipids, carbohydrates, or other material such as cellular debris and growth media. Generally,
the term "isolated" is not intended to refer to a complete absence of such material or to absence of
water, buffers, or salts, unless they are present in amounts that substantially interfere with the methods
of the present invention. ‘

Locus - A location on a chromosome or DNA molecule corresponding to a gene or a physical or
phenotypic feature.

Naturally-occurring — A term used to designate that the object it is applied to, e.g., naturally-
occurring polynucleotide or polypeptide, can be isolated from a source in nature and which has not been
intentionally modified by man.

Nucleotide pair — The nucleotides found at a polymorphic site on the two copies of a
chromosome from an individual.

Phased — As applied to a sequence of nucleotide pairs for two or more polymorphic sites in a
locus, phased means the combination of riucleotides present at those polymorphic sites on a single copy
of the locus is known.

Polymorphic site (PS) — A position within a locus at which at least two alternative sequences

are found in a population, the most frequent of which has a frequency of no more than 99%.

Polymorphic variant — A gene, mRNA, cDNA, poiypeptide or peptide whose nucleotide or
amino acid sequence varies from a reference sequence due to the presence of a polymorphism in the
gene.

Polymorphism — The sequence variation observed in an individual at a polymorphic site.
Polymorphisms include nucleotide substitutions, insertions, deletions and microsatellites and may, but
need not, result in detectable differences in gene expression or protein function.

Polymorphism data — Information concerning one or more of the following for a specific gene:
location of polymorphic sites; sequence variation at those sites; frequency of polymorphisms in one or
more populations; the different genotypes and/or haplotypes determined for the gene; frequency of one
or more of these genotypes and/or haplotypes in one or more populations; any known association(s)
between a trait and a genotype or a haplotype for the gene.

Polymorphism Database — A collection of polymorphism data arrange_d in a systematic or
methodical way and capable of being individually accessed by electronic or other means.

Polynucleotide — A nucleic acid molecule comprised of single-stranded RNA or DNA or
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comprised of complementary, double-stranded DNA.

Population Group — A group of individuals sharing a common ethnogeographic origin.

Reference Population — A group of subjects or individuals who are predicted to be
representative of the genetic variation found in the general population. Typically, the reference
population represents the genetic variation in the population at a certainty level of at least 85%,
preferably at least 90%, more preferably at least 95% and even more preferably at least 99%.

Single Nucleotide Polymorphism (SNP) — Typically, the specific pair of nucleotides observed
at a single polymorphic site. In rare cases, three or four nucleotides may be found.

Subject — A human individual whose genotypes or haplotypes or response to treatment or
disease state are to be determined.

Treatment - A stimulus administered internally or externally to a subject.

Unphased — As applied to a sequence of nucleotide pai‘rs for two or more polymorphic sites in a
locus, unphased means the combination of nucleotides present at those polymorphic sites on a single
copy of the locus is not known.

As discussed above, information on the identity of genotypes and haplotypes for the PCDH2
gene of any particular individual as well as the frequency of such genotypes and haplotypes in any
particular population of individuals is expected to be useful for a variety of drug discovery and
development applications. Thus, the invention also provides compositions and methods for detecting
the novel PCDH2 polymorphisms and haplotypes identified herein.

The compositions comprise at least one PCDH2 genotyping oligonucleotide. In one
embodiment, a PCDH?2 genotyping oligonucleotide is a probe or primer capable of hybridizing to a
target region that is located close to, or that contains, one of the novel polymorphic sites described
herein. As used herein, the term “oligonucleotide” refers to a polynucleotide molecule having less than
about 100 nucleotides. A preferred oligonucleotide of the invention is 10 to 35 nucleotides long. More
preferably, the oligonucleotide is between 15 and 30, and most preferably, between 20 and 25
nucleotides in length. The exact length of the oligonucleotide will depend on many factors that are
routinely considered and practiced by the skilled artisan. The oligonucleotide may be comprised of any
phosphorylation state of ribonucleotides, deoxyribonucleotides, and acyclic nucleotide derivatives, and
other functionally equivalent derivatives. Alternatively, oligonucleotides may have a phosphate-free
backbone, which may be comprised of linkages such as carboxymethyl, acetamidate, carbamate,
polyamide (peptide nucleic acid (PNA)) and the like (Varma, R. in Molecular Biology and
Biotechnology, A Comprehensive Desk Reference, Ed. R. Meyers, VCH Publishers, Inc. (1995), pages
617-620). Oligonucleotides of the invention may be prepared by chemical synthesis using any suitable
methodology known in the art, or may be derived from a biological sample, for example, by restriction
digestion. The oligonucleotides may be labeled, according to any technique known in the art, including
use of radiolabels, fluorescent labels, enzymatic labels, proteins, haptens, antibodies, sequence tags and
the like.
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Geneotyping oligonucleotides of the invention must be capable of specifically hybridizing to a
target region of a PCDH2 polynucleotide, i.e., a PCDH2 isogene. As used herein, specific hybridization
means the oligonucleotide forms an anti-parallel double-stranded structure with the target region under
certain hybridizing conditions, while failing to form such a structure when incubated with a non-target
region or a non-PCDH2 polynucleotide under the same hybridizing conditions. Preferably, the
oligonucleotide specifically hybridizes to the target region under conventional high stringency
conditions. The skilled artisan can readily design and test oligonucleotide probes and primers suitable
for detecting polymorphisms in the PCDH2 gene using the polymorphism information provided herein
in conjunction with the known sequence information for the PCDH2 gene and routine techniques.

A nucleic acid molecule such as an oligonucleotide or polynucleotide is said to be a “perfect” or
“complete” complement of another nucleic acid molecule if every nucleotide of one of the molecules is
complementary to the nucleotide at the corresponding position of the other molecule. A nucleic acid
molecule is “substantially complementary” to another molecule if it hybridizes to that molecule with
sufficient stability to remain in a duplex form under conventional low-stringency conditions.
Conventional hybridization conditions are described, for example, by Sambrook J. et al., in Molecular
Cloning, A Laboratory Manual, 2™ Edition, Cold Spring Harbor Press, Cold Spring Harbor, NY (1989)
and by Haymes, B.D. et al. in Nucleic Acid Hybridization, A Practical Approach, IRL Press,
Washington, D.C. (1985). While perfectly complementary oligonucleotides are preferred for detecting
polymorphisms, departures from complete complementarity are contemplated where such departures do
not prevent the molecule from specifically hybridizing to the target region. For example, an
oligonucleotide primer may have a non-complementary fragment at its 5° end, with the remainder of the
primer being complementary to the target region. Alternatively, non-complementary nucleotides may
be interspersed into the oligonucleotide probe or primer as long as the resulting probe or primer is still
capable of specifically hybridizing to the target region.

Preferred genotyping oligonucleotides of the invention are allele-specific oligonucleotides. As
used herein, the term allele-specific oligonucleotide (ASO) means an oligonucleotide that is able, under
sufficiently stringent conditions, to hybridize specifically to one allele of a gene, or other locus, at a
target region containing a polymorphic site while not hybridizing to the corresponding region in another
allele(s). As understood by the skilled artisan, allele~specificity will depend upon a variety of readily
optimized stringency conditions, including salt and formamide concentrations, as well as temperatures
for both the hybridization and washing steps. Examples of hybridization and washing conditions
typically used for ASO probes are found in Kogan et al., “Genetic Prediction of Hemophilia A” in PCR
Protocols, A Guide to Methods and Applications, Academic Press, 1990 and Ruafio et al., 87 Proc.
Natl. Acad. Sci. USA 6296-6300, 1990. Typically, an ASO will beperfectly complementary to one
allele while containing a single mismatch for another allele.

Allele-specific oligonucleotides of the invention include ASO probes and ASO primers. ASO
probes which usually provide good discrimination between different alleles are those in which a central
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position of the oligonucleotide probe aligns with the polymorphic site in the target region (e.g.,
approximately the 7* or 8" position in a 15mer, the 8 or 9™ position in a 16mer, and the 10® or 11™
position in a 20mer). An ASO primer of the invention has a 3" terminal nucleotide, or preferably a 3"
penultimate nucleotide, that is complementary to only one nucleotide of a particular SNP, thereby
acting as a primer for polymerase-mediated extension only if the allele containing that nucleotide is
present. ASO probes and primers hybridizing to either the coding or noncoding strand are
contemplated by the invention.

ASO probes and primers listed below use the appropriate nucleotide symbol (R=G or A, Y=T
orC,M=AorC,K=GorT, S=G or C, and W= A or T; WIPO standard ST.25) at the position of the
polymorphic site to represent the two alternative allelic variants observed at that polymorphic site.

A preferred ASO probe for detecting PCDH2 gene polymorphisms comprises a nucleotide

sequence, listed 5" to 3°, selected from the group consisting of:

TTCGATCYCCTTTCT (SEQ ID NO:4) and its complement,
CCTAAGGYAGGTTTC (SEQ ID NO:5) and its complement,
CGATACTRGCAAGGC (SEQ ID NO:6) and its complement,
AAATCAAMGGCATCC (SEQ ID NO:7) and its complement,
GGCGCCCRGCGCCCA  (SEQ ID NO:8) and its complement,
AGTACGCSGAGCTGG (SEQ ID NO:9) and its complement,
CAACCAGYCCTTGTA (SEQ ID NO:10) and its complement,
AGTCCTTRTACCGGG (SEQ ID NO:11) and its complement,
GCCACAAYCGCGCCG (SEQ ID NO:12) and its complement,
TGGGGTTYGTGGTCA (SEQ ID NO:13) and its complement,
AACTGGCYCTTCCTA (SEQ ID NO:14) and its complement,
GAGACCCRGCACCAG (SEQ ID NO:15) and its complement,
AGGTCTTSGGCATGG (SEQ ID NO:16) and its complement,
CCATGCCYACGGACT (SEQ ID NO:17) and its complement,
GCTACGGRCCCCAGT (SEQ ID NO:18) and its complement,
ACAGGGCRGCCTCTC (SEQ ID NO:19) and its complement,
CCCCTTGRGAAACAG (SEQ ID NO:20) and its complement,
GGTTGAAYATGCAAA (SEQ ID NO:21) and its complement,
ARAAGTTGSAAGGGCA (SEQ ID NO:22) and its complement,

GTTTGACRTTTCCAC (SEQ ID NO:23) and its complement,
GGGTCAGYGGAGCCC (SEQ ID NO:24) and its complement,
AACAGAARGTCTCAG (SEQ ID NO:25) and its complement,
GTCCCCARTGCGCCC  (SEQ ID NO:26) and its complement, and
AGAATAGYCAGTAGT (SEQ ID NO:27) and its complement.

A preferred ASO primer for detecting PCDH2 gene polymorphisms comprises a nucleotide

sequence, listed 5" to 3”, selected from the group consisting of:

GTTTGGTTCGATCYC (SEQ ID NO:28); ATCACAAGAAAGGRG (SEQ ID NO:29);
GCTTTCCCTAAGGYA (SEQ ID NO:30); GCATAGGAAACCTRC (SEQ ID NO:31);
ATGCACCGATACTRG (SEQ ID NO:32); CAAAGCGCCTTGCYA (SEQ ID NO:33);
GCGAGCAAATCAAMG (SEQ ID NO:34); CTTTCTGGATGCCKT (SEQ ID NO:35);
GGACTCGGCGCCCRG (SEQ ID NO:36); AGCGCTTGGGCGCYG (SEQ ID NO:37);
GCACCAAGTACGCSG (SEQ ID NO:38); CCAACACCAGCTCSG {(SEQ ID NO:39);
TGTCTTCAACCAGYC (SEQ ID NO:40); GCCCGGTACAAGGRC (SEQ ID NO:41);
TCAACCAGTCCTTRT (SEQ ID NO:42); CGCGCGCCCGGTAYA (SEQ ID NO:43);
TCGGCAGCCACAAYC (SEQ ID NO:44); GCACGCCGGCGCGRT (SEQ ID NO:45);
TTTCTGTGGGGTTYG (SEQ ID NO:46); ACACTGTGACCACRA (SEQ ID NO:47);
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ACTTTCAACTGGCYC (SEQ ID NO:48); TTGATCTAGGAAGRG (SEQ ID NO:49);
GGCCCAGAGACCCRG (SEQ ID NO:50); TACCCGCTGGTGCYG (SEQ ID NO:51);
AGAAACAGGTCTTSG (SEQ ID NO:52); CCTACCCCATGCCSA (SEQ ID NO:53);
CAGCCACCATGCCYA (SEQ ID NO:54); ACATCCAGTCCGTRG (SEQ ID NO:55);
GCGCCCGCTACGGRC (SEQ ID NO:56); GGGTGAACTGGGGYC (SEQ ID NO:57);
AGAGCCACAGGGCRG (SEQ ID NO:58); GTTGGGGAGAGGCYG (SEQ ID NO:59);

( ) )
( ) )
( ) )
( ) )
( ) )
( ) )
CATGCTCCCCTTGRG (SEQ ID NO:60); TTGTTTCTGTTTCYC (SEQ ID NO:61);

( ) )
( ) )
( ) )
( ) )
( ) )
( )

( )

(
CCAGGGGGTTGAAYA (SEQ ID NO:62); ACTGCTTTITGCATRT (SEQ ID NO:63);
TTCTGAAAAGTTGSA (SEQ ID NO:64); TCATGATGCCCTTSC (SEQ ID NO:65);
TTCATTGTTTGACRT (SEQ ID NO:66); CATGCAGIGGAAAYG (SEQ ID NO:67);
GTGGAAGGGTCAGYG (SEQ ID NO:68); CTGCTGGGGCTCCRC (SEQ ID NO:69);
CAAATGAACAGAARG (SEQ ID NO:70); CCTGGGCTGAGACYT (SEQ ID NO:71);
GCCCAGGTCCCCART (SEQ ID NO:72); ACTAGGGGGCGCAYT (SEQ ID NO:73);
TGGTGTAGAATAGYC ; and CACTACACTACTGRC (SEQ ID NO:75).

SEQ ID NO:74

Other genotyping oligonucleotides of the invention hybridize to a target region located one to
several nucleotides downstream of one of the novel polymorphic sites identified herein. Such
oligonucleotides are useful in polymerase-mediated primer extension methods for detecting one of the
novel polymorphisms described herein and therefore such genotyping oligonucleotides are referred to
herein as “primer-extension oligonucleotides”. In a preferred embodiment, the 3’-terminus of a primer-
extension oligonucleotide is a deoxynucleotide complementary to the nucleotide located immediately
adjacent to the polymorphic site.

A particularly preferred oligonucleotide primer for detecting PCDH2 gene polymorphisms by
primer extension terminates in a nucleotide sequence, listed 5" to 3’, selected from the group consisting

of:

TGGTTCGATC (SEQ ID NO:76); ACAAGAAAGG (SEQ ID NO:77);
TTCCCTAAGG (SEQ ID NO:78); TAGGAAACCT (SEQ ID NO:79);
CACCGATACT (SEQ ID NO:80); AGCGCCTTGC (SEQ ID NO:81);
AGCAAATCAA (SEQ ID NO:82); TCTGGATGCC (SEQ ID NO:83);
CTCGGCGCCC  (SEQ ID NO:84); GCTTGGGCGC (SEQ ID NO:85);
CCAAGTACGC (SEQ ID NO:86); ACACCAGCTC (SEQ ID NO:87);
CTTCAACCAG (SEQ ID NO:88); CGGTACAAGG (SEQ ID NO:89);
ACCAGTCCTT (SEQ ID NO:90); GCGCCCGGTA (SEQ ID NO:91);
GCAGCCACAA (SEQ ID NO:92); CGCCGGCGCG (SEQ ID NO:93);
CTGTGGGGTT (SEQ ID NO:954); CTGTGACCAC (SEQ ID NO:95);
TTCAACTGGC (SEQ ID NO:96); ATCTAGGAAG (SEQ ID NO:97);
CCAGAGACCC (SEQ ID NO:98); CCGCTGGTGC (SEQ ID NO:99);
AACAGGTCTT (SEQ ID NO:100); ACCCCATGCC (SEQ ID NO:101);
CCACCATGCC (SEQ ID NO:102); TCCAGTCCGT (SEQ ID NO:103);
CCCGCTACGG (SEQ ID NO:104); TGAACTGGGG (SEQ ID NO:105);
GCCACAGGGC (SEQ ID NO:106); GGGGAGAGGC (SEQ ID NO:107);
GCTCCCCTTG (SEQ ID NO:108); TTTCTGTTTC (SEQ ID NO:109);
GGGGGTTGAA (SEQ ID NO:110); GCTTTTGCAT (SEQ ID NO:111);
TGAAAAGTTG (SEQ ID NO:112); TGATGCCCTT (SEQ ID NO:113);
ATTGTTTGAC (SEQ ID NO:114); GCAGTGGAAA (SEQ ID NO:115);
GAAGGGTCAG (SEQ ID NO:116); CTGGGGCTCC (SEQ ID NO:117);
ATGAACAGAA (SEQ ID NO:118); GGGCTGAGAC (SEQ ID NO:119);
CAGGTCCCCA (SEQ ID NO:120); AGGGGGCGCA (SEQ ID NO:121);
(

TGTAGRATAG (SEQ ID NO:122); and TACACTACTG SEQ ID NO:123).
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In some embodiments, a composition contains two or more differently labeled genotyping
oligonucleotides for simultaneously probing the identity of nucleotides at two or more polymorphic
sites. It is also contemplated that primer compositions may contain two or more sets of allele-specific
primer pairs to allow simultaneous targeting and amplification of two or more regions containing a
polymorphic site. ‘

PCDH2 genotyping oligonucleotides of the invention may also be immobilized on or
synthesized on a solid surface such as a microchip, bead, or glass slide (see, e.g., WO 98/20020 and
WO 98/20019). Such immobilized genotyping oligonucleotides may be used in a variety of
polymorphism detection assays, including but not limited to probe hybridization and polymerase
extension assays. Immobilized PCDH2 genotyping oligonucleotides of the invention may comprise an
ordered array of oligonucleotides designed to rapidly screen a DNA sample for polymorphisms in
multiple genes at the same time.

In another embodiment, the invention provides a kit comprising at least two genotyping
oligonucleotides packaged in separate containers. The kit may also contain other components such as
hybridization buffer (where the oligonucleotides are to be used as a probe) packaged in a separate
container. Alternatively, where the oligonucleotides are to be used to amplify a target region, the kit
may contain, packaged in separate containers, a polymerase and a reaction buffer optimized for primer
extension mediated by the polymerase, such as PCR.

The above described oligonucleotide compositions and kits are useful in methods for
genotyping and/or haplotyping the PCDH2 gene in an individual. As used herein, the terms “PCDH2
genotype” and “PCDH2 haplotype” mean the genotype or haplotype contains the nucleotide pair or
nucleotide, respectively, that is present at one or more of the novel polymorphic sites described herein
and may optionally also include the nucleotide pair or nucleotide present at one or more additional
polymorphic sites in the PCDH2 gene. The additional polymorphic sites may be currently known
polymorphic sites or sites that are subsequently discovered.

One embodiment of the genotyping method involves isolating from the individual a nucleic
acid sample comprising the two copies of the PCDH2 gene, or a fragment thereof, that are present in the
individual, and determining the identity of the nucleotide pair at one or more polymorphic sites selected
from the group consisting of PS1, PS2, PS3, PS4, PSS, PSé6, PS7, PS8, PS9, PS10, PS11, PS12, PSl3,V
PS14, PS15,PS16, PS17, PS18, PS19, PS20, PS21, PS22, PS23 and PS24 in the two copies to assign a
PCDH2 genotype to the individual. As will be readily understood by the skilled artisan, the two
“copies” of a gene in an individual may be the same allele or may be different alleles. In a particularly
preferred embodiment, the genotyping method comprises determining the identity of the nucleotide pair
at each of PSl-P'SZ4.

Typically, the nucleic acid sample-is isolated from a biological sample taken from the
individual, such as a blood sample or tissue sample. Suitable tissue samples include whole blood,
semen, saliva, tears, urine, fecal material, sweat, buccal, skin and hair. The nucleic acid sample may be
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comprised of genomic DNA, mRNA, or cDNA and, in the latter two cases, the biological sample must
be obtained from a tissue in which the PCDH2 gene is expressed. Furthermore it will be understood by
the skilled artisan that mRNA or cDNA preparations would not be used to detect polymorphisms
located in introns or in 5” and 3 untranslated regions. If a PCDH2 gene fragment is isolated, it must
contain the polymorphic site(s) to be genotyped.

One embodiment of the haplotyping method comprises isolating from the individual a nucleic
acid sample containing only one of the two copies of the PCDH2 gene, or a fragment thereof, that is
present in the individual and determining in that copy the identity of the nucleotide at one or more
polymorphic sites selected from the group consisting of PS1, PS2, PS3, PS4, PS5, PS6, PS7, PS8, PS9,
PS10, PS11, PS12, PS13, PS14, PS15, PS16, PS17, PS18, PS19, PS20, PS21, PS22, PS23 and PS24 in
that copy to assign a PCDH2 haplotype to the individual. The nucleic acid may be isolated using any
method capable of separating the two copies of the PCDH2 gene or fragment such as one of the
methods described above for preparing PCDH?2 isogenes, with targeted in vivo cloning being the
preferred approach. As will be readily appreciated by those skilled in the art, any individual clone will
only provide haplotype information on one of the two PCDH2 gene copies present in an individual. If
haplotype information is desired for the individual’s other copy, additional PCDH2 clones will need to
be examined. Typically, at least five clones should be examined to have more than a 90% probability
of haplotyping both copies of the PCDH2 gene in an individual. In a particularly preferred
embodiment, the nucleotide at each of PS1-PS24 is identified.

In another embodiment, the haplotyping method comprises determining whether an individual
has one or more of the PCDH2 haplotypes shown in Table 5. This can be accomplished by identifying,
for one or both copies of the individual’s PCDH2 gene, the phased sequence of nucleotides present at
each of PS1-PS24. The present invention also contemplates that typically only a subset of PS1-PS24
will need to be directly examined to assign to an individual one or more of the haplotypes shown in
Table 5. This is beéause at least one polymorphic site in a gene is frequently in strong linkage
disequilibrium with one or more other polymorphic sites in that gene (Drysdale, CM et al. 2000 PNAS
97:10483-10488; Rieder MJ et al. 1999 Nature Genetics 22:59-62). Two sites are said to be in linkage
disequilibrium if the presence of a particular variant at one site enhances the predictability of another
variant at the second site (Stepbens, JC 1999, Mol. Diag. 4:309-317). Techniques for determining
whether any two polymorphic sites are in linkage disequilibrium are well-known in the art (Weir B.S.
1996 Genetic Data Analysis II, Sinauer Associates, Inc. Publishers, Sunderland, MA).

In a preferred embodiment, a PCDH2 haplotype pair is determined for an individual by
identifying the phased sequence of nucleotides at one or more polymorphic sites selected from the
group consisting of PS1, PS2, PS3, PS4, PS5, PS6, PS7, PS8, PS9, PS10, PS11, PS12, PS13, PS14,
PS15, PS16, PS17, PS18, PS19, PS20, PS21, PS22, PS23 and PS24 in each copy of the PCDH2 gene
that is present in the individual. In a particularly preferred embodiment, the haplotyping method
comprises identifying the phased sequence of nucleotides at each of PS1-PS24 in each copy of the
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PCDH2 gene. When haplotyping both copies of the gene, the identifying step is preferably performed
with each copy of the gene being placed in separate containers. However, it is also envisioned that if
the two copies are labeled with different tags, or are otherwise separately distinguishable or identifiable,
it could be possible in some cases to perform the method in the same container. For example, if first
and second copies of the gene are labeled with different first and second fluorescent dyes, respectively,
and an allele-specific oligonucleotide labeled with yet a third different fluorescent dye is used to assay
the polymorphic site(s), then detecting a combination of the first and third dyes would identify the
polymorphism in the first gene copy while detecting a combination of the second and third dyes would
identify the polymorphism in the second gene copy.

In both the genotyping and haplotyping methods, the identity of a nucleotide (or nucleotide
pair) at a polymorphic site(s) may be determined by amplifying a target region(s) containing the
polymorphic site(s) directly from one or both copies of the PCDH2 gene, or a fragment thereof, and the
sequence of the amplified region(s) determined by conventional methods. It will be readily appreciated
by the skilled artisan that only one nucleotide will be detected at a polymorphic site in individuals who
are homozygous at that site, while two different nucleotides will be detected if the individual is
heterozygous for that site. The polymorphism may be identified directly, known as positive-type
identification, or by inférence, referred to as negative-type identification. For example, where a SNP is
known to be guanine and cytosine in a reference population, a site may be positively determined to be
either guanine or cytosine for an individual homozygous at that site, or both guanine and cytosine, if the
individual is heterozygous at that site. Alternatively, the site may be negatively determined to be not
guanine (and thus cytosine/cytosine) or not cytosine ¢and thus guanine/guanine).

The target region(s) may be amplified using any oligonucleotide-directed amplification method,
including but not limited to polymerase chain reaction (PCR) (U.S. Patent No. 4,965,188), ligase chain
reaction (LCR) (Barany et al., Proc. Natl. Acad. Sci. US4 88:189-193, 1991; W(090/01069), and
oligonucleotide ligation assay (OLA) (Landegren et al., Science 241:1077-1080, 1988).

Other known nucleic acid amplification procedures may be used to amplify the target region
including transcription-based amplification systems (U.S. Patent No. 5,130,238; EP 329,822; U.S.
Patent No. 5,169,766, W0O89/06700) and isothermal methods (Walker et al., Proc. Natl. Acad. Sci. USA
89:392-396, 1992).

A I;olymorphism in the target region may also be assayed before or after amplification using
one of several hybridization-based methods known in the art. Typically, allele-specific
oligonucleotides are utilized in performing such methods. The allele-specific oligonucleotides may be
used as differently labeled probe pairs, with one member of the pair showing a perfect match to one
variant of a target sequence and the other member showing a perfect match to a different variant. In
some embodiments, more than one polymorphic site may be detected at once using a set of allele-
specific oligonucleotides or oligonucleotide pairs. Preferably, the members of the set have melting
temperatures within 5°C, and more preferably within 2°C, of each other when hybridizing to each of the
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polymorphic sites being detected.

Hybridization of an allele-specific oligonucleotide to a target polynucleotide may be performed
with both entities in solution, or such hybridization may be performed when either the oligonucleotide
or the target polynucleotide is covalentlﬁr or noncovalently affixed to a solid support. Attachment may
be mediated, for example, by antibody-antigen interactions, poly-L-Lys, streptavidin or avidin-biotin,
salt bridges, hydrophobic interactions, chemical linkages, UV cross-linking baking, etc. Allele-specific
oligonucleotides may be synthesized directly on the solid support or attached to the solid support
subsequent to synthesis. Solid-supports suitable for use in detection methods of the invention include
substrates made of silicon, glass, plastic, paper and the like, which may be formed, for example, into
wells (as in 96-well plates), slides, sheets, membranes, fibers, chips, dishes, and beads. The solid
support may be treated, coated or derivatized to facilitate the immobilization of the allele-specific
oligonucleotide or target nucleic acid.

The genotype or haplotype for the PCDH2 gene of an individual may also be determined by
hybridization of a nucleic acid sample containing one or both copies of the gene, or fragment(s) thereof,
to nucleic acid arrays and subarrays such as described in WO 95/11995. The arrays would contain a
battery of allele-specific oligonucleotides representing each of the polymorphic sites to be included in
the genotype or haplotype.

The identity of polymorphisms may also be determined using a mismatch detection technique,
including but not limited to the RINase protection method using riboprobes (Winter et al., Proc. Natl.
Acad. Sci. USA 82:7575, 1985; Meyers et al., Science 230:1242, 1985) and proteins which recognize
nucleotide mismatches, such as the E. coli mutS protein (Modrich, P. Ann. Rev. Genet. 25:229-253,
1991). Alternatively, variant alleles can be identified by single strand conformation polymorphism
(SSCP) analysis (Orita et al., Genomics 5:874-879, 1989; Humphries et al., in Molecular Diagnosis of
Genetic Diseases, R. Elles, ed., pp. 321-340, 1996) or denaturing gradient gel electrophoresis (DGGE)
(Wartell et al., Nucl. Acids Res. 18:2699-2706, 1990; Sheffield et al., Proc. Natl. Acad. Sci. USA
86:232-236, 1989).

A polymerase-mediated primer extension method may also be used to identify the
polymorphism(s). Several such methods have been described in the patent and scientific literature and
include the “Genetic Bit Analysis” method (W092/15712) and the ligase/polymerase mediated genetic
bit analysis (U.S. Patent 5,679,524. Related methods are disclosed in W091/02087, W090/09455,
W095/17676, U.S. Patent Nos. 5,302,509, and 5,945,283. Extended primers containing a
polymorphism may be detected by mass spectrometry as described in U.S. Patent No. 5,605,798.
Another primer extension method is allele-specific PCR (Ruafio et al., Nucl. Acids Res. 17:8392, 1989;
Ruafio et al., Nucl. Acids Res. 19, 6877-6882, 1991; WO 93/22456; Turki et al., J. Clin. Invest.
95:1635-1641, 1995). In addition, multiple polymorphic sites may be investigated by simultaneously
amplifying multiple regions of the nucleic acid using sets of allele-specific primers as described in
Wallace et al. (WO89/10414).
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In addition, the identity of the allele(s) present at any of the novel polymorphic sites described
herein may be indirectly determined by genotyping another polymorphic site that is in linkage
disequilibrium with the polymorphic site that is of interest. Polymorphic sites in linkage disequilibrium
with the presently disclosed polymorphic sites may be located in regions of the gene or in other
genomiq regions not examined herein. Genotyping of a polymorphic site in linkage disequilibrium with
the novel polymorphic sites described herein may be performed by, but is not limited to, any of the
above-mentioned methods for detecting the identity of the allele at a polymorphic site.

In another aspect of the invention, an individual’s PCDH2 haplotype pair is predicted from its
PCDH2 genotype using information on haplotype pairs known to exist in a reference population. In its
broadest embodiment, the haplotyping prediction method comprises identifying a PCDH2 genotype for
the individual at two or more PCDH2 polymorphic sites described herein, enumerating all possible
haplotype pairs which are consistent with the genotype, accessing data containing PCDH2 haplotype
pairs identified in a reference population, and assigning a haplotype pair to the individual that is
consistent with the data. In one embodiment, the reference haplotype pairs include the PCDH2
haplotype pairs shown in Table 4. -

Generally, the reference population should be composed of randomly-selected individuals
representing the major ethnogeographic groups of the world. A preferred reference population for use
in the methods of the present invention comprises an approximately equal number of individuals from
Caucasian, African-descent, Asian and Hispanic-Latino population groups with the minimum number
of each group being chosen based on how rare a haplotype one wants to be guaranteed to see. For
example, if one wants to have a q% chance of not missing a haplotype that exists in the population at a
p% frequency of occurring in the reference population, the number of individuals (n) who must be
sampled is given by 2n=log(1-q)/log(1-p) where p and q are expressed as fractions. A preferred
reference population allows the detection of any haplotype whose frequency is at least 10% with about
99% certainty and comprises about 20 unrelated individuals from each of the four population groups
named above. A particularly preferred reference population includes a 3-generation family representing
one or more of the four population groups to serve as controls for checking quality of haplotyping
procedures.

In a preferred embodiment, the haplotype frequency data for each ethnogeographic group is
examined to determine whether it is consistent with Hardy-Weinberg equilibrium. Hardy-Weinberg

equilibrium (D.L. Hartl et al., Principles of Population Genomics, Sinauer Associates (Sunderland,
MA), 3 Ed., 1997) postulates that the frequency of finding the haplotype pair H, / H, is equal to
Pry(H/Hy)=2p(H\)p(H,) if H, # H,and py_,(H,/H,)=p(H))p(H,) if H =H,. A
statistically significant difference between the observed and expected haplotype frequencies could be

due to one or more factors including significant inbreeding in the population group, strong selective

pressure on the gene, sampling bias, and/or errors in the genotyping process. If large deviations from

\
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Hardy-Weinberg equilibrium are observed in an ethnogeographic group, the number of individuals in
that group can be increased to see if the deviation is due to a sampling bias. If a larger sample size does
not reduce the difference between observed and expected haplotype pair frequencies, then one may
wish to consider haplotyping the individual using a direct haplotyping method such as, for example,
CLASPER System" technology (U.S. Patent No. 5,866,404), single molecule dilution, or allele-specific
long-range PCR (Michalotos-Beloin et al., Nucleic Acids Res. 24:4841-4843, 1996).

In one embodiment of this method for predicting a PCDH2 haplotype pair for an individual, the
assigning step involves performing the following analysis. First, each of the possible haplotype pairs is
compared to the haplotype pairs in the reference population. Generally, only one of the haplotype pairs
in the reference population matches a possible haplotype pair and that pair is assigned to the individual.
Occasionally, only one haplotype represented in the reference haplotype pairs is consistent with a
possible haplotype pair for an individual, and in such cases the individual is assigned a haplotype pair
containing this known haplotype and a new haplotype derived by subtracting the known haplotype from
the possible haplotype pair. Alternatively, the haplotype pair in an individual may be predicted from
the individual’s genotype for that gene using reported methods (e.g., Clark et al. 1990 Mol Bio Evol
7:111-22) or through a commercial haplotyping service such as offered by Genaissance
Pharmaceuticals, Inc. (New Haven, CT). In rare cases, either no haplotypes in the reference population
are consistent with the possible haplotype pairs, or alternatively, multiple reference haplotype pairs are
consistent with the possible haplotype pairs. In such cases, the individual is preferably haplotyped
using a direct molecular haplotyping method such as, for example, CLASPER System" technology
(U.S. Patent No. 5,866,404), SMD, or allele-specific long-range PCR (Michalotos-Beloin et al., supra).
A preferred process for predicting PCDH2 haplotype pairs from PCDH2 genotypes is described in U.S.
Provisional Application Serial No. 60/198,340 and the co‘rresponding International Application filed
April 18, 2001.

The invention also provides a method for determining the frequency of a PCDH2 genotype,
haplotype, or haplotype pair in a population. The method comprises, for each member of the
population, determining the genotype or the haplotype pair for the novel PCDH2 polymorphic sites
described herein, and calculating the frequency any particular genotype, haplotype, or haplotype pair is
found in the population. The population may be a reference population, a family population, a same sex
population, a population group, or a trait population (e.g., a group of individuals exhibiting a trait of
interest such as a medical condition or response to a therapeutic treatment).

In another aspect of the invention, frequency data for PCDH2 genotypes, haplotypes, and/or
haplotype pairs are determined in a reference population and used in a method for identifying an
association between a trait and a PCDH2 genotype, haplotype, or haplotype pair. The trait may be any
detectable phenotype, including but not liﬁited to susceptibility to a disease or response to a treatment.
The method involves obtaining data on the frequency of the genotype(s), haplotype(s), or haplotype
pair(s) of interest in a reference population as well as in a population exhibiting the trait. Frequency
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data for one or both of the reference and trait populations may be obtained by genotyping or
haplotyping each individual in the populations using one of the methods described above. The
haplotypes for the trait population may be determined directly or, alternatively, by the predictive
genotype to haplotype approach described above. In another embodiment, the frequency data for the
reference and/or trait populations is obtained by accessing previously determined frequency data, which
may be in written or electronic form. For example, the frequency data may be present in a database that
is accessible by a computer. Once the frequency data is obtained, the frequencies of the genotype(s),
haplotype(s), or haplotype pair(s) of interest in the reference and trait popuiations are compared. In a
preferred embodiment, the frequencies of all genotypes, haplotypes, and/or haplotype pairs observed in
the populations are compared. If a particular PCDH2 genotype, haplotype, or haplotype pair is more
frequent in the trait population than in the reference population at a statistically significant amount, then
the trait is predicted to be associated with that PCDH2 genotype, haplotype or haplotype pair.
Preferably, the PCDH2 genotype, haplotype, or haplotype pair being compared in the trait and reference
populations is selected from the full-genotypes and full-haplotypes shown in Tables 4 and 5, or from
sub-genotypes and sub-haplotypes derived from these genotypes and haplotypes.

In a preferred embodiment of the method,‘the trait of interest is a clinical response exhibited by
a patient to some therapeutic treatment, for example, response to a drug targeting PCDH2 or response to
a therapeutic treatment for a medical condition. As used herein, “medical condition” includes but is not
limited to any condition or disease manifested as one or more physical and/or psychological symptoms
for which treatment is desirable, and includes previously and newly identified diseases and other
disorders. As used herein the term “clinical response” means any or all of the following: a quantitative
measure of the response, no response, and adverse response (i.e., side effects).

In order to deduce a correlation between clinical response to a treatment and a PCDH2
genotype, haplotype, or haplotype pair, it is necessary to obtain data on the clinical responses exhibited
by a population of individuals who received the treatment, hereinafter the “clinical population”. This
clinical data may be obtained by analyzing the results of a clinical trial that has élready been run and/or
the clinical data may be obtained by designing and carrying out one or more new clinical trials. As
used herein, the term “clinical trial” means any research study designed to collect clinical data on
responses to a particular treatment, and includes but is not limited to phase I, phase II and phase III
clinical trials. Standard methods are used to define the patient population and to enroll subjects.

It is preferred that the individuals included in the clinical population have been graded for the
existence of the medical condition of interest. This is important in cases where the symptom(s) being
presented by the patients can be caused by more than one underlying condition, and where treatment of
the underlying conditions are not the same. An example of this would be where patients experience
breathing difficulties that are due to either asthma or respiratory infections. If both sets were treated
with an asthma medication, there would be a spurious group of apparent non-responders that did not
actually have asthma. These people would affect the ability to detect any correlation between haplotype
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and treatment outcome. This grading of potential patients could employ a standard physical exam or
one or more lab tests. Alternatively, grading of patients could use haplotyping for situations where
there is a strong correlation between haplotype pair and disease susceptibility or severity.

The therapeutic treatment of interest is administered to each individual in the trial population
and each individual’s response to the treatment is measured using one or more predetermined criteria.
It is contemplated that in many cases, the trial population will exhibit a range of responses and that the
investigator will choose the number of responder groups (e.g., low, medium, high) made up by the
various responses. In addition, the PCDH2 gene for each individual in the trial population is genotyped
and/or haplotyped, which may be done before or after administering the treatment.

After both the clinical and polymorphism data have been obtained, correlations between
individual response and PCDH2 genotype or haplotype content are created. Correlations may be
produced in several ways. In one method, individuals are grouped by their PCDH2 genotype or
haplotype (or haplotype pair) (also referred to as a polymorphism group), and then the averages and
standard deviations of clinical responses exhibited by the members of each polymorphism group are
calculated.

These results are then analyzed to determine if any observed variation in clinical response
between polymorphism groups is statistically significant. Statistical analysis methods which may be
used are described in L.D. Fisher and G. vanBelle, “Biostatistics: A Methodology for the Health
Sciences”, Wiley-Interscience (New York) 1993. This analysis may also include a regression
calculation of which polymorphic sites in the PCDH2 gene give the most significant contribution to the
differences in phenotype. One regression model useful in the invention is described in PCT Application
Serial No. PCT/US00/17540, entitled “Methods for Obtaining and Using Haplotype Data”.

A second method for finding correlations between PCDH2 haplotype content and clinical
responses uses predictive models based on error-minimizing optimization algorithms. One of many
possible optimization algorithms is a genetic algorithm (R. Judson, “Genetic Algorithms and Their Uses
in Chemistry” in Reviews in Computational Chemistry, Vol. 10, pp. 1-73, K. B. Lipkowitz and D. B.
Boyd, eds. (VCH Publishers, New York, 1997). Simulated annealing (Press et al., “Numerical Recipes
in C: The Art of Scientific Computing”, Cambridge University Press (Cambridge) 1992, Ch. 10), neural
networks (E. Rich and K. Knight, “Artificial Intelligence”, 2™ Edition (McGraw-Hill, New York, 1991,
Ch. 18), standard gradient descent methods (Press et al., supra, Ch. 10), or other global or local
optimization approaches (see discussion in Judson, supra) could also be used. Preferably, the
correlation is found using a genetic algorithm approach as described in PCT Application Serial No.
PCT/US00/17540.

Correlaﬁons may also be analyzed using analysis of variation (ANOVA) techniques to
determine how much of the variation in the clinical data is explained by different subsets of the
polymorphic sites in the PCDH2 gene. As described in PCT Application Serial No. PCT/US00/17540,
ANOVA is used to test hypotheses about whether a response variable is caused by or correlated with
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one or more traits or variables that can be measured (Fisher and vanBelle, supra, Ch. 10).

From the analyses described above, a mathematical model may be readily constructed by the
skilled artisan that predicts clinical response as a function of PCDH2 genotype or haplotype content.
Preferably, the model is validated in one or more follow-up clinical trials designed to test the model.

The identification of an association between a clinical response and a genotype or haplotype (or
haplotype pair) for the PCDH2 gene may be the basis for designing a diagnostic method to determine
those individuals who will or will not respond to the treatment, or alternatively, will respond at a lower
level and thus may require more treatment, i.e., a greater dose of a drug. The diagnostic method may
take one of several forms: for example, a direct DNA test (i.e., genotyping or haplotyping one or more
of the polymorphic sites in the PCDH2 gene), a serological test, or a physical exam measurement. The
only requirement is that there be a good correlation between the diagnostic test results and the
underlying PCDH2 genotype or haplotype that is in turn correlated with the clinical response. In a
preferred embodiment, this diagnostic method uses the predictive haplotyping method described above.

In another embodiment, the invention provides an isolated polynucleotide comprising a
polymorphic variant of the PCDH2 gene or a fragment of the gene which contains at least one of the
novel polymorphic sites described herein. The nucleotide sequence of a variant PCDH2 gene is
identical to the reference genomic sequence for those portions of the gene examined, as described in the
Examples below, except that it comprises a different nucleotide at one or more of the novel
polymorphic sites PS1, PS2, PS3, PS4, PS5, PS6, PS7, PS8, PS9, PS10, PS11, PS12, PS13, PS14,
PS15, PS16, PS17, PS18, PS19, PS20, PS21, PS22, PS23 and PS24. Similarly, the nucleotide sequence
of a variant fragment of the PCDH2 gene is identical to the corresponding portion of the reference
sequence except for having a different nucleotide at one or more of the novel polymorphic sites
described herein. Thus, the invention specifically does not include polynucleotides comprising a
nucleotide sequence identical to the reference sequence of the PCDH2 gene, which is defined by
haplotype 21, (or other reported PCDH2 sequences) or to portions of the reference sequence (or other
reported PCDH2 sequences), ex‘cept for genotyping oligonucleotides as described above.

The location of a polymorphism in a variant gene or fragment is identified by aligning its
sequence against SEQ ID NO:1. The polymorphism is selected from the group consisting of thymine at
PS1, cytosine at PS2, adenine at PS3, adenine at PS4, guanine at PS5, cytosine at PS6, cytosine at PS7,
adenine at PS8, thymine at PS9, cytosine at PS10, thymine at PS11, adenine at PS12, cytosine at PS13,
thymine at PS14, guanine at PS15, adenine at PS16, adenine at PS17, cytosine at PS18, cytosine at
PS109, adenine at PS20, thymine at PS21, guanine at PS22, adenine at PS23 and thymine at PS24. Ina
preferred embodiment, the polymorphic variant comprises a naturally-occurring isogene of the PCDH2
gene which is defined by any one of haplotypes 1- 20 and 22 - 31 shown in Table 5 below.

Polymorphic variants of the invention may be prepared by isolating a clone containing the
PCDH2 gene from a human genomic library. The clone may be sequenced to determine the identity of
the nucleotides at the novel polymorphic sites described herein. Any particular variant claimed herein

23



10

15

20

25

30

35

WO 01/94361 PCT/US01/18321

could be prepared from this clone by performing in vitro mutagenesis using procedures well-known in
the art.

PCDH2 isogenes may be isolated using any method that allows separation of the two “copies”
of the PCDH2 gene present in an individual, which, as readily understood by the skilled artisan, may be
the same allele or different alleles. Separation methods include targeted in vivo cloning (TIVC) in yeast
as described in WO 98/01573, U.S. Patent No. 5,866,404, and U.S. Patent No. 5,972,614. Another
method, which is described in U.S. Patent No. 5,972,614, uses an allele specific oligonucleotide in
combination with primer extension and exonuclease degradation to generate hemizygous DNA targets.
Yet other methods are single molecule dilution (SMD) as described in Ruafio et al., Proc. Natl. Acad.
Sci. 87:6296-6300, 1990; and allele specific PCR (Ruafio et al., 1989, supra; Ruafio et al., 1991, supra;
Michalatos-Beloin et al., supra).

The invention also provides PCDH2 genome anthologies, which are collections of PCDH2
isogenes found in a given population. The population may be any group of at least two individuals,
including but not limited to a reference population, a population group, a family population, a clinical
population, and a same sex population. A PCDH2 genome anthology may comprise individual PCDH2
isogenes stored in separate containers such a‘s microtest tubes, separate wells of a microtitre plate and
the like. Alternatively, two or more groups of the PCDH2 isogenes in the anthology may be stored in
separate containers. Individual isogenes or groups of isogenes in a genome anthology may be stored in
any convenient and stable form, including but not limited to in buffered solutions, as DNA precipitates,
freeze-dried preparations and the like. A preferred PCDH2 genome anthology of the invention
comprises a set of isogenes defined by the haplotypes shown in Table 5 below.

An isolated polynucleotide containing a polymorphic variant nucleotide sequence of the
invention may be operably linked to one or more expression regulatory elements in a recombinant
expression vector capable of being propagated and expressing the encoded PCDH2 protein in a
prokaryotic or a eukaryotic host cell. Examples of expression regulatory elements which may be used
include, but are not limited to, the lac system, operator and promoter regions of phage lambda, yeast
promoters, and promoters derived from vaccinia virus, adenovirus, retroviruses, or SV40. Other
regulatory elements include, but are not limited to, appropriate leader sequences, termination codons,
polyadenylation signals, and other sequences required for the appropriate transcription and subsequent
translation of the nucleic acid sequence in a given host cell. Of course, the correct combinations of
expression regulatory elements will depend on the host system used. In addition, it is understood that
the expression vector contains any additional elements necessary for its transfer to and subsequent
replication in the host cell. Examples of such elements include, but are not limited to, origins of
replication and selectable markers. Such expression vectors are commercially available or are readily
constructed using methods known to those in the art (e.g., F. Ausubel et al., 1987, in "Current Protocols
in Molecular Biology", John Wiley and Sons, New York, New York). Host cells which may be used to
express the variant PCDH2 sequences of the invention include, but are not limited to, eukaryotic and
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mammalian cells, such as animal, plant, insect and yeast cells, and prokaryotic cells, such as E. coli, or
algal cells as known in the art. The recombinant expression vector may be introduced into the host cell
using any method known to those in the art including, but not limited to, microinjection,
electroporation, particle bombardment, transduction, and transfection using DEAE-dextran, lipofection,
or calcium phosphate (see e.g., Sambrook et al. (1989) in "Molecular Cloning. A Laboratory Manual",
Cold Spring Harbor Press, Plainview, New York). In a preferred aspect, eukaryotic expression vectors
that function in eukaryotic cells, and preferably mammalian cells, are used. Non-limiting examples of
such vectors include vaccinia virus vectors, adenovirus vectors, herpes virus vectors, and baculovirus
transfer vectors. Preferred eukaryotic cell lines include COS cellé, CHO cells, Hela cells, NIH/3T3
cells, and embryonic stem cells (Thomson, J. A. et al., 1998 Science 282:1145-1147). Particularly
preferred host cells are mammalian cells.

As will be readily recognized by the skilled artisan, expression of polymorphic variants of the
PCDH2 gene will produce PCDH2 mRNAs varying from each other at any polymorphic site retained in
the spliced and processed mRNA molecules. These mRNAs can be used for the preparation of a
PCDH2 cDNA comprising a nucleotide sequence which is a polymorphic variant of the PCDH2
reference coding sequence shown in Figure 2. Thus, the invention also provides PCDH2 mRNAs and
corresponding cDNAs which comprise a nucleotide sequence that is identical to SEQ ID NO:2 (Fig. 2),
or its corresponding RNA sequence, except for having one or more polymorphisms selected from the
group consisting of cytosine at a position corresponding to nucleotide 582, cytosine at a position
corresponding to nucleotide 739, adenine at a position corresponding to nucleotide 744, thymine at a
position corresponding to nucleotide 861, cytosine at a position corresponding to nucleotide 2115,
adenine at a position corresponding to nucleotide 2479 and guanine at a position corresponding to
nucleotide 2646. A particularly preferred polymorphic cDNA variant comprises the coding sequence of
a PCDH?2 isogene defined by haplotypes 1- 20 and 22 - 31. Fragments of these variant mRNAs and
c¢DNAs are included in the scope of the invention, provided they contain the novel polymorphisms
described herein. The invention specifically excludes polynucleotides identical to previously identified
and characterized PCDH2 cDNAs and fragments thereof. Polynucleotides comprising a variant RNA
or DNA sequence may be isolated from a biological sample using well-known molecular biological
procedures or may be chemically synthesized.

As used herein, a polymorphic variant of a PCDH2 gene fragment comprises at least one novel
polymorphism identified herein and has a length of at least 10 nucleotides and may range up to the full
length of the gene. Preferably, such fragments are between 100 and 3000 nucleotides in length, and
more preferably between 200 and 2000 nucleotides in length, and most preferably between 500 and
1000 nucleotides in length.

In describing the PCDH2 polymorphic sites identified herein, reference is made to the sense
strand of the gene for convenience. However, as recognized by the skilled artisan, nucleic acid
molecules containing the PCDH2 gene may be complementary double stranded molecules and thus
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reference to a particular site on the sense strand refers as well to the corresponding site on the
complementary antisense strand. Thus, reference may be made to the same polymorphic site on either
strand and an oligonucleotide may be designed to hybridize specifically to either strand at a target
region containing the polymorphic site. Thus, the invention also includes single-stranded
polynucleotides which are complementary to the sense strand of the PCDH2 genomic variants described
herein.

Polynucleotides comprising a polymorphic gene variant or fragment may be useful for
therapeutic purposes. For example, where a patient could benefit from expression, or increased
expression, of a particular PCDH2 protein isoform, an expression vector encoding the isoform may be
administered to the patient. The patient may be one who lacks the PCDH2 isogene encoding that
isoform or may already have at least one copy of that isogene.

In other situations, it may be desirable to decrease or block expression of a particular PCDH2
isogene. Expression of a PCDH2 isogene may be turned off by transforming a targeted organ, tissue or
cell population with an expression vector that expresses high levels of untranslatable mRNA for the
isogene. Alternatively, oligonucleotides directed against the regulatory regions (e.g., promoter, introns,
enhancers, 3" untranslated region) of the isogene may block transcription. Oligonucleotides targeting
the transcription initiation site, e.g., between positions —10 and +10 from the start site are preferred.
Similarly, inhibition of transcription can be achieved using oligonucleotides that base-pair with
region(s) of the isogene DNA to form triplex DNA (see e.g., Gee et al. in Huber, B.E. and B.1. Carr,
Molecular and Immunologic Approaches, Futura Publishing Co., Mt. Kisco, N.Y., 1994). Antisense
oligonucleotides may also be designed to block translation of PCDH2 mRNA transcribed from a
particular isogene. It is also contemplated that ribozymes may be designed that can catalyze the
specific cleavage of PCDH2 mRNA transcribed from a particular isogene.

The oligonucleotides may be delivered to a target cell or tissue by expression from a vector
introduced into the cell or tissue in vivo or ex vivo. Alternatively, the oligonucleotides may be
formulated as a pharmaceutical composition for administration to the patient. Oligoribonucleotides
and/or oligodeoxynucleotides intended for use as antisense oligonucleotides may be modified to
increase stability and half-life. Possible modifications include, but are not limited to phosphorothioate
or 2" O-methyl linkages, and the inclusion of nontraditional bases such as inosine and queosine, as well
as acetyl-, methyl-, thio-, and similarly modified forms of adenine, cytosine, guanine, thymine, and
uracil which are not as easily recognized by endogenous nucleases.

The invention also provides an isolated polypeptide comprising a polymorphic variant of the
reference PCDH2 amino acid sequence shown in Figure 3. The location of a variant amino acid in a
PCDH2 polypeptide or fragment of the invention is identified by aligning its sequence against SEQ ID
NO:3 (Fig. 3). APCDH2 protein variant of the invention comprises an amino acid sequence identical
to SEQ ID NO:3 except for having one or more variant amino acids selected from the group consisting
ofproline at a position corresponding to amino acid position 247 and serine at a position corresponding
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to amino acid position 827. The invention specifically excludes amino acid sequences identical to those
previously identified for PCDH2, including SEQ ID NO:3, and previously described fragments thereof.
PCDH2 protein variants included within the invention comprise all amino acid sequences based on SEQ
ID NO:3 and having the combination of amino acid variations described in Table 2 below. In preferred
embodiments, a PCDH2 protein variant of the invention is encoded by an isogene defined by one of the
observed haplotypes shown in Table 5.

Table 2. Novel Polymorphic Variants of PCDH2

Polymorphic ~ Amino Acid Position and Identities

Variant

Number 247 827
1 S S
2 P G
3 P S

The invention also includes PCDH2 peptide variants, which are any fragments of a PCDH2
protein variant that contain one or more of the amino acid variations shown in Table 2. A PCDH2
peptide variant is at least 6 amino acids in length and is preferably any number between 6 and 30 amino
acids long, more preferably between 10 and 25, and most preferably between 15 and 20 amino acids
long. Such PCDH2 peptide variants may be useful as antigens to generate antibodies specific for one of
the above PCDH2 isoforms. In addition, the PCDH2 peptide variants may be useful in drug screening
assays.

A PCDH2 variant protein or peptide of the invention may be prepared by chemical synthesis or
by expressing one of the variant PCDH2 genomic and cDNA sequences as described above.
Alternatively, the PCDH2 protein variant may be isolated from a biological sample of an individual
having a PCDH2 isogene which encodes the variant protein. Where the sample contains two different
PCDH2 isoforms (i.e., the individual has different PCDH2 isogenes), a particular PCDH2 isoform of
the invention can be isolated by immunoaffinity chromatography using an antibody which specifically
binds to that particular PCDH2 isoform but does not bind to the other PCDH2 isoform.

The expressed or isolated PCDH2 protein may be detected by methods known in the art,
including Coomassie blue staining, silver staining, and Western blot analysis using antibodies specific
for the isoform of the PCDH2 protein as discussed further below. PCDH2 variant proteins can be
purified by standard protein purification procedures known in the art, including differential
precipitation, molecular sieve chromatography, ion-exchange chromatography, isoelectric focusing, gel
electrophoresis, affinity and immunoaffinity chromatography and the like. (Ausubel et. al., 1987, In
Current Protocols in Molecular Biology John Wiley and Sons, New York, New York). In the case of
immunoaffinity chromatography, antibodies speciﬁc fora particuiar polymorphic variant may be used.

A polymorphic variant PCDH2 gene of the invention may also be fused in frame with a
heterologous sequence to encode a chimeric PCDH2 protein. The non-PCDH2 portion of the chimeric
protein may be recognized by a commercially available antibody. In addition, the chimeric protein may
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also be engineered to contain a cleavage site located between the PCDH2 and non-PCDH2 portions so
that the PCDH2 protein may be cleaved and purified away from the non-PCDH?2 portion.

An additional embodiment of the invention relates to using a novel PCDH2 protein isoform in
any of a variety of drug screening assays. Such screening assays may be performed to identify agents
that bind specifically to all known PCDH?2 protein isoforms or to only a subset of one or more of these
isoforms. The agents may be from chemical compound libraries, peptide libraries and the like. The
PCDH?2 protein or peptide variant may be free in solution or affixed to a solid support. In one
embodiment, high throughput screening of compounds for biﬁding to a PCDH?2 variant may be
accomplished using the method described in PCT application WO84/03565, in which lérge numbers of
test compounds are synthesized on a solid substrate, such as plastic pins or some other surface,
contacted with the PCDH2 protein(s) of interest and then washed. Bound PCDH2 protein(s) are then
detected using methods well-known in the art. ‘

In another embodiment, a novel PCDH2 protein isoform may be used in assays to measure the
binding affinities of one or more candidate drugs targeting the PCDH2 protein.

In yet another embodiment, when a particular PCDH2 haplotype or group of PCDH2
haplotypes encodes a PCDH?2 protein variant with an amino acid sequence distinct from that of PCDH2
protein isoforms encoded by other PCDH?2 haplotypes, then detection of that particular PCDH2
haplotype or group of PCDH2 haplotypes may be accomplished by detecting expression of the encoded
PCDH2 protein variant using any of the methods described herein or otherwise commonly known to the
skilled artisan.

In another embodiment, the invention provides antibodies specific for and immunoreactive with
one or more of the novel PCDH2 variant proteins described herein. The antibodies may be either
monoclonal or polyclonal in origin. The PCDH2 protein or peptide variant used to generate the
antibodies may be from natural or recombinant sources or produced by chemical synthesis using
synthesis techniques known in the art. If the PCDH2 protein variant is of insufficient size to be
antigenic, it may be conjugated, complexed, or otherwise covalently linked to a carrier molecule to
enhance the antigenicity of the peptide. Examples of carrier molecules, include, but are not limited to,
albumins (e.g., human, bovine, fish, ovine), and keyhole limpet hemocyanin (Basic and Clinical
Immunology, 1991, Eds. D.P. Stites, and A.L. Terr, Appleton and Lange, Norwalk Connecticut, San
Mateo, California).

In one embodiment, an antibody specifically immunoreactive with one of the novel protein
isoforms described herein is administered to an individual to neutralize activity of the PCDH2 isoform
expressed by that individual. The antibody may be formulated as a pharmaceutical composition which
includes a pharmaceutically acceptable carrier.

Antibodies specific for and immunoreactive with one of the novel protein isoforms described
herein may be used to hnmunoprecipitéte the PCDH2 protein variant from solution as well as react with
PCDH?2 protein isoforms on Western or immunoblots of polyacrylamide gels on membrane supports or
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substrates. In another preferred embodiment, the antibodies will detect PCDH2 protein isoforms in
paraffin or frozen tissue sections, or in cells which have been fixed or unfixed and prepared on slides,
coverslips, or the like, for use in immunocytochemical, immunohistochemical, and
immunofluorescence techniques.

In another embodiment, an antibody specifically immunoreactive with one of the novel PCDH2
protein variants described herein is used in immunoassays to detect this variant in biological samples.
In this method, an antibody of the present invention is contacted with a biological sample and the
formation of a complex between the PCDH2 protein variant and the antibody is detected. As described,
suitable immunoassays include radioimmunoassay, Western blot assay, immunofluorescent assay,
enzyme linked immunoassay (ELISA), chemiluminescent assay, immunohistochemical assay,
immunocytochemical assay, and the like (see, e.g., Principles and Practice of Immunoassay, 1991, Eds.
Christopher P. Price and David J. Neoman, Stockton Press, New York, New York; Current Protocols in
Molecular Biology, 1987, Eds. Ausubel et al., John Wiley and Sons, New York, New York). Standard
techniques known in the art for ELISA are described in Methods in Immunodiagnosis, 2nd Ed., Eds.
Rose and Bigazzi, Jobn Wiley and Sons, New York 1980; and Campbell et al., 1984, Methods in
Immunology, W.A. Benjamin, Inc.). Sﬁch assays may be direct, indirect, competitive, or
noncompetitive as described in the art (see, e.g., Principles and Practice of Immunoassay, 1991, Eds.
Christopher P. Price and David J. Neoman, Stockton Pres, NY, NY; and Oellirich, M., 1984, J. Clin.
Chem. Clin. Biochem., 22:895-904). Proteins may be isolated from test specimens and biological
samples by conventional methods, as described in Current Protocols in Molecular Biology, supra.

Exemplary antibody molecules for use in the detection and therapy methods of the present
invention are intact immunoglobulin molecules, substantially intact immunoglobulin molecules, or
those portions of immunoglobulin molecules that contain the antigen binding site. Polyclonal or
monoclonal antibodies may be produced by methods conventionally known in the art (e.g., Kohler and
Milstein, 1975, Nature, 256:495-497; Campbell Monoclonal Antibody Technology, the Production and
Characterization of Rodent and Human Hybridomas, 1985, In: Laboratory Techniques in Biochemistry
and Molecular Biology, Eds. Burdon et al., Volume 13, Elsevier Science Publishers, Amsterdam). The
antibodies or antigen binding fragments thereof may also be produced by genetic engineering. The
technology for expression of both heavy and light chain genes in E. coli is the subject of PCT patent
applications, publication number WO 901443, WO 901443 and WO 9014424 and in Huse et al., 1989,
Science, 246:1275-1281. The antibodies may also be humanized (e.g., Queen, C. et al. 1989 Proc. Natl.
Acad. Sci.USA 86;10029).

Effect(s) of the polymorphisms identified herein on expression of PCDH2 may be investigated
by preparing recombinant cells and/or nonhuman recombinant organisms, preferably recombinant
animals, containing a polymorphic variant of the PCDH2 gene. As used herein, “expression” includes
but is not limited to one or more of the following: transcription of the gene into precursor mRNA;
splicing and other processing of the precursor mRNA to produce mature mRNA; mRNA stability;
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translation of the mature mRNA into PCDH2 protein (including codon usage and tRNA availabili’ty);
and glycosylation and/or other modifications of the translation produbt, if required for proper
expression and function.

To prepare a recombinant cell of the invention, the desired PCDH?2 isogene may be introduced
into the cell in a vector such that the isogene remains extrachromosomal. In such a situation, the gene
will be expressed by the cell from the extrachromosomal location. In a preferred embodiment, the
PCDH?2 isogene is introduced into a cell in such a way that it recombines with the epdo genous PCDH2
gene present in the cell. Such recombination requires the occurrence of a double recombination event,
thereby resulting in the desired PCDH2 gene polymorphism. Vectors for the introduction of genes both
for recombination and for extrachromosomal maintenance are known in the art, and any suitable vector
or vector construct may be used in the invention. Methods such as electroporation, particle
bombardment, calcium phosphate co-precipitation and viral transduction for introducing DNA into cells
are known in the art; therefore, the choice of method may lie with the competence and preference of the
skilled practitioner. Examples of cells into which the PCDH2 isogene may be introduced include, but
are not limited to, continuous culture cells, such as COS, NIH/3T3, and primary or culture cells of the
relevant tissue type, i.e., they express the PCDH?2 isogene. Such recombinant cells can be used to
compare the biological activities of the different protein variants.

Recombinant nonhuman organisms, i.e., transgenic animals, expressing a variant PCDH2 gene
are prepared using standard procedures known in the art. Preferably, a construct comprising the variant
gene is introduced into a nonhuman animal or an ancestor of the animal at an embryonic stage, i.e., the
one-cell stage, or generally not later than about the eight-cell stage. Transgenic animals carrying the
constructs of the invention can be made by several methods known to those having skill in the art. One
method involves transfecting into the embryo a retrovirus constructed to contain one or more insulator
elements, a gene or genes of interest, and other components known to those skilled in the art to provide
a complete shuttle vector harboring the insulated gene(s) as a transgene, see e.g., U.S. Patent No.
5,610,053. Another method involves directly injecting a transgene into the embryo. A third method
involves the use of embryonic stem cells. Examples of animals into which the PCDH2 isogenes may be
introduced include, but are not limited to, mice, rats, other rodents, and nonhuman primates (see "The
Introduction of Foreign Genes into Mice" and the cited references therein, In: Recombinant DNA, Eds.
J.D. Watson, M. Gilman, J. Witkowski, and M. Zoller; W.H. Freeman and Company, New York, pages
254-272). Transgenic animals stably expressing a human PCDH?2 isogene and producing human
PCDH?2 protein can be used as biological models for studying diseases related to abnormal PCDH2
expression and/or activity, and for screening and assaying various candidate drugs, compounds, and
treatment regimens to reduce the symptoms or effects of these diseases.

An additional embodiment of the invention relates to pharmaceutical compositions for treating
disorders affected by expression or function of a novel PCDH2 isogene described herein. The
pharmaceutical composition may comprise any of the following active ingredients: a polynucleotide
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comprising one of these novel PCDH2 isogenes; an antisense oligonucleotide directed against one of
the novel PCDH2 isogenes, a polynucleotide encoding such an antisense oligonucleotide, or another
compound which inhibits expression of a novel PCDH2 isogene described herein. Preferably, the
composition contains the active ingredient in a therapeutically effective amount. By therapeutically
effective amount is meant that one or more of the symptoms relating to disorders affected by expression
or function of a novel PCDH2 isogene is reduced and/or eliminated. The composition also comprises a
pharmaceutically acceptable carrier, examples of which include, but are not limited to, saline, buffered
saline, dextrose, and water. Those skilled in the art may employ a formulation most suitable for the
active ingredient, whether it is a polynucleotide, oligonucleotide, protein, peptide or small molecule
antagonist. The pharmaceutical composition may be administered alone or in combination with at least
one other agent, such as a stabilizing compound. Administration of the pharmaceutical composition
may be by any number of routes including, but not limited to oral, intravenous, intramuscular, intra-
arterial, intramedullary, intrathecal, intraventricular, intradermal, transdermal, subcutaneous,
intraperitoneal, intranasal, enteral, topical, sublingual, or rectal. Further details on techniques for
formulation and administration may be found in the latest edition of Remington’s Pharmaceutical
Sciences (Maack Publishing Co., Easton, PA).

For any composition, determination of the therapeutically effective dose of active ingredient
and/or the appropriate route of administration is well within the capability of those skilled in the art.
For example, the dose can be estimated initially either in cell culture assays or in animal models. The
animal model may also be used to determine the appropriate concentration range and route of
administration. Such information can then be used to determine useful doses and routes for
administration in humans. The exact dosage will be determined by the practitioner, in light of factors
relating to the patient requiring treatment, including but not limited to severity of the disease state,
general health, age, weight and gender of the patient, diet, time and frequency of administration, other
drugs being taken by the patient, and tolerance/response to the treatment.

Any or all analytical and mathematical operations involved in practicing the methods of the
present invention may be implemented by a computer. In addition, the computer may execute a
program that generates views (or screens) displayed on a display device and with which the user can
interact to view and analyze large amounts of information relating to the PCDH2 gene and its genomic
variation, including chromosome location, gene structure, and gene family, gene expression data,
polymorphism data, genetic sequence data, and clinical data population data (e.g., data on
ethnogeographic origin, clinical responses, genotypes, and haplotypes for one or more populations).
The PCDH2 polymorphism data described herein may be stored as part of a relational database (e.g., an
instance of an Oracle database or a set of ASCII flat files). These polymorphism data may be stored on
the computer’s hard drive or may, for example, be stored on a CD-ROM or on one or more other
storage devices accessible by the computer. For example, the data may be stored on one or more
databases in communication with the computer via a network.
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Preferred embodiments of the invention are described in the following examples. Other
embodiments within the scope of the claims herein will be apparent to one skilled in the art from
consideration of the specification or practice of the invention as disclosed herein. It is intended that the
specification, together with the examples, be considered exemplary only, with the scope and spirit of

the invention being indicated by the claims which follow the examples.

EXAMPLES
The Examples herein are meant to exemplify the various aspects of carrying out the invention
and are not intended to limit the scope of the invention in any way. The Examples do not include
detailed descriptions for conventional methods employed, such as in the performance of genomic DNA
isolation, PCR and sequen(éing procedures. Such methods are well-known to those skilled in the art and
are described in numerous publications, for example, Sambrook, Fritsch, and Maniatis, "Molecular

Cloning: A Laboratory Manual", 2™ Edition, Cold Spring Harbor Laboratory Press, USA, (1989).
EXAMPLE 1
This example illustrates examination of various regions of the PCDH2 gene for polymorphic

sites.

Amplification of Target Regions

The following target regions of the PCDH2 gene were amplified using PCR primer pairs. The
primers used for each region are represented below by providing the nucleotide positions of their initial
and final nucleotides, which correspond to positions in Figure 1.

PCR Primer Pairs

40

Fragment No. Forward Primer Reverse Primer PCR Product
Fragment 1 1904-1925 complement of 2483-2462 580 nt
Fragment2  2179-2201 complement of 2786-2764 608 nt
Fragment3  2271-2293 complement of 2779-2757 509 nt
Fragment4  2505-2527 complement of 3160-3136 656 nt
Fragment5  2770-2791 complement of 3423-3401 654 nt
Fragment 6  3074-3094 complement of 3717-3694 644 nt
Fragment 7  3388-3409 complement of 3968-3948 581 nt
Fragment 8  3635-3656 complement of 4235-4215 601 nt
Fragment9  3929-3949 complement of 4520-4497 592 nt
Fragment 10 4081-4103 complement of 4850-4830 770 nt
Fragment 11  4503-4526 complement of 5118-5098 616 nt
Fragment 12 11517-11538 complement of 12060-12038 544 nt
Fragment 13 22354-22378 complement of 22775-22753 422 nt
Fragment 14 27912-27937 complement of 28529-28507 618 nt
Fragment 15 28185-28204 complement of 28792-28770 608 nt
Fragment 16 28502-28522 complement of 29091-29070 590 nt
Fragment 17 28775-28797 complement of 29379-29358 605 nt
Fragment 18 29071-29092 complement of 29673-29651 603 nt
Fragment 19 29307-29329 complement 0f 29995-29973 689 nt
Fragment 20 29652-29674 complement of 30306-30325 595 nt
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These primer pairs were used in PCR reactions containing genomic DNA isolated from
immortalized cell lines for each member of the Index Repository. The PCR reactions were carried out

under the following conditions:

Reaction volume =10l
10 x Advantage 2 Polymerase reaction buffer (Clontech) = 1ul
100 ng of human genomic DNA =1l
10 mM dNTP = 0.4l
Advantage 2 Polymerase enzyme mix (Clontech) =02ul
Forward Primer (10 pM) = 0.4 ul
Reverse Primer (10 pM) =04l
Water = 6.6l
Amplification profile:

97°C - 2 min. 1 cycle

97°C - 15 sec.

70°C - 45 sec. 10 cycles

72°C - 45 sec. }

97°C - 15 sec.

64°C - 45 sec. 35 cycles

72°C - 45 sec. }

Sequencing of PCR Products

The PCR products were purified using a Whatman/Polyfiltronics 100 pl 384 well unifilter plate
essentially according to the manufacturers protocol. The purified DNA was eluted in 50 pl of distilled
water. Sequencing reactions were set up using Applied Biosystems Big Dye Terminator chemistry
essentially according to the manufacturers protocol. The purified PCR products were sequenced in both
directions using the primer sets described previously or those represented below by the nucleotide
positions of their initial and final nucleotides, which correspond to positions in Figure 1. Reaction
products were purified by isopropanol precipitation, and run on an Applied Biosystems 3700 DNA
Analyzer.
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Sequencing Primer Pairs

Fragment No. Forward Primer Reverse Primer

Fragment 1 1910-1931 complement of 2421-2403 -
Fragment2  2220-2238 complement of 2735-2716
Fragment3  2281-2300 complement of 2761-2741 -
Fragment4  2551-2570 complement of 3066-3047
Fragment5  2854-2872 complement of 3339-3321
Fragment6  3147-3166 complement of 3631-3611
Fragment7  3417-3436 complement of 3933-3914
Fragment8§  3690-3708 complement of 4206-4187
Fragment9  4003-4023 complement of 4494-4475
Fragment 10  4270-4289 complement of 4784-4765
Fragment 11  4540-4559 complement of 5077-5056
Fragment 12 11651-11671 complement of 11973-11953
Fragment 13 22384-22403 complement of 22718-22698
Fragment 14  27939-27958 complement of 28452-28433
Fragment 15 28239-28257 complement of 28767-28748
Fragment 16 28528-28547 complement of 29050-29029
Fragment 17 28813-28932 complement of 29323-29404
Fragment 1§ 29102-29121 complement of 29650-29630
Fragment 19 29383-29401 complement of 29920-29901
Fragment 20 29676-29695 complement of 30208-30189

Analysis of Sequences for Polymorphic Sites

Sequence information for a minimum of 80 humans was analyzed for the presence of
polymorphisms using the Polyphred program (Nickerson et al., Nucleic Acids Res. 14:2745-2751,
1997). The presence of a polymorphism was confirmed on both strands. The polymorphisms and their

30

locations in the PCDH2 gene are listed in Table 3 below.
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Table 3. Polymorphic Sites Identified in the PCDH2 Gene

PS16 3433355 28318
PS17 3433361 28423
PS18 3433365 28479
PS19 3433375 28743
PS20 3433377 28980
Ps21 3433386 29407
PS22 3433388 29500
PS23 3433390 29614
PS24 3433392 29796
*Polyld is a unique identifier assigned to each PS by Genaissance Pharmaceuticals, Inc.

Polymorphic Nucleotide  Reference Variant CDS AA
Site Number Polyld* Position Allele Allele Position Variant
PS1 3433191 2027 C T
PS2 3433195 2137 T C
PS3 3433199 2160 G A
PS4 3433204 2393 C A
PS5 3433206 2427 A G
PS6 3433208 3096 G C 582 Al194A
PS7 3433211 3253 T C 739 S247P
PS8 3433213 3258 G A 744 1.248L
PS9 3433217 3375 C T 861 N287N
PS10 3433328 4629 T C 2115 F705F
PS11 3433330 5076 C T
PS12 3433334 11834 G A 2479 G827S
PS13 3433341 22396 G C
PS14 3433347 22670 C T
PS15 3433351 28129 A G 2646 G882G
G A
G A
T C
G C
G A
C T
A G
G A
C T

EXAMPLE 2

This example iilustrates analysis of the PCDH2 polymorphisms identified in the Index
Repository for human genotypes and haplotypes.

The different genotypes containing these polymorphisms that were observed in the reference
population are shown in Table 4 below, with the haplotype pair indicating the combination of
haplotypes determined for the individual using the haplotype derivation protocol described below. In
Table 4, homozygous positions are indicated by one nucleotide and heterozygous positions are
indicated by two nucleotides. Missing nucleotides in any given genotype in Table 4 were inferred

based on linkage disequilibrium and/or Mendelian inheritance.
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Table 4 (Partl). Genotypes and Haplotype Pairs Observed for PCDH2 Gene
Genotype Polymorphic Sites

Number PS1 PS2 PS3 PS4 PS5 PS6 PS7 PS8 PSY9 PS10 HAP Pair
1 C T G C A G T G c T 21 21
2 ol T G C A G T G o o 16 16
3 C/T T G c A C/G T G c C 8 28
4 C T G C A C/G T G o C 8 17
5 o T G C A G/C T G o] T/C 21 10
6 c T G/A ¢C A G T G/A C T/C 21 2
7 T/C T G C A G/C T G o] c 28 9
8 C T G/A C A G T G C C 19 5
9 C T G C/A A G T G C T/C 21 6
10 C T G C A G T G C T/C 21 12
11 o T/C G C A G T G c T 21 1
12 c T G C A G/C T G c T/C 21 9
13 c T G C A c T G C C 8 9
14 c T G/A C A C/G T G c C 8 3
15 C T G C A G T G C C 16 19
16 c/T T G C A C/G T G c C 8 31
17 C T G cC A/G G/C T G o T/C 21 24
18 o T G C A G T G C C 16 12
19 C T G c A C/G T G C o 8 14
20 C T G o A C/G T G C C 8 19
21 c/T T G C A G T G C T/C 21 29
22 C/T T G c A G T G C T/C 21 30
23 c/T T G/A C A G T G C C 13 25
24 C T G C/A A G T G ¢c/T T/C 21 7
25 C T G C A C/G T G c C 8 18
26 c/T T G C A G T G c T/C 21 28
27 C/T T G C A G T/C G C C 13 27
28 T/C T G C A G T G C C 30 11
29 C T G ¢ A G T G c C 16 13
30 c T G o A G T G C/T C 19 23
31 C T G c A C/G T G C o 8 13
32 C/T T G/A C A G T G C C 13 26
33 C T G C A G T G C T 21 20
34 C T G c A G/C T G C T/C 21 8
35 c/T T G c A C/G T G C C 8 30
36 C T G C A G T G C T/C 21 16
37 C T G C A C/G T G C C 8 16
38 C T G C A G T G C T/C 21 13
39 C T A/G ¢C A G T G C C 4 15
40 o T A/G C A G T G C/T o 4 22
41 C T/C G o] A G/C T G o T/C 8 1
42 o T G c A G/C T G c C 16 9
43 o T/C G C A G T G C c/T 16 1
44 C T A C A G T G C C 4 4
45 o] T G C A G T G c/T o] 22 15
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Table 4(Part2). Genotypes and Haplotype Pairs Observed for PCDH2 Gene
Genotype Polymorphic Sites '
Number PS11 PS12 PS13 PSl14 PS15 PS16 PS17 PS18 PS19 PS20 HAP Pair

1 C G G C A G G T G ¢ 21 21
2 T G G C A A G T G G 16 16
3 C G G/C c A G G/A T C/G G 8 28
4 C/T G G C A G/A G T C/G G 8 17
5 C/T G G C A G/A G T G/C G 21 10
6 C/T G G c A G G T G/C G 21 2
7 C G C/G ¢C A G A/G T G G 28 9
8 T G G ¢/T A G G T G/C G 19 5
9 C/T G G ¢c/T A G G T G G 21 6
10 c G G c A G G T G/C G 21 12
11 C/T G G C A G/A G T G G 21 1
12 c G G c A G G T G G 21 9
13 C G G C A G G T C/G G 8 9
14 C/T G G C A G G T C G 8 3
15 T G G C A A/G G T G G 16 19
16 C G G C A G G T C/G G 8 31
17 C G G C A G G T G/C G 21 24
18 T/C G G c A A/G G T G/C G 16 12
19 c G G o] A G G T C/G G 8 14
20 C/T G G c A G G T C/G G 8 19
21 C G G/C ¢ A G G T/C G .. G 21 29
22 C G G/C C A G G T G G 21 30
23 C/T G G/C c A G G T G/C G 13 25
24 C/T G G C A G G T G G 21 7
25 C/T G G C A G G T c G 8 18
26 C G G/C ¢ A G G/A T G G 21 28
27 C G G/C C A G G T G G 13 27
28 C G c C A G G T G G/A 30 11
29 T/C G G o] A A/G G T G G 16 13
30 T G G C/T A/G G G T G G 19 23
31 C G G C A G G T C/G G 8 13
32 c/T G G C ‘A G G T G G 13 26
33 o G/A G C A G G T G G 21 20
34 C G G C A G G T G/C G 21 8
35 C G G/C C A G G T C/G G 8 30
36 C/T G G C A G/A G T G G 21 16
37 C/T G G c A G/A G T c/G G 8 16
38 C G G c A G G T G G 21 13
39 T/C G G C A/G G G T G G 4 15
40 T G G C A G G T G G 4 22
41 T/C G G c A G/A G T G/C G 8 1
42 C/T G G C A G/A G T G G 16 9
43 T G G C A A G T G G 16 1
44 T G G o] A G G T G G 4 4
45 C/T G G cC A/G G G T G G 22 15
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Table 4 (Part3). Genotypes and Haplotype Pairs Observed for PCDH2
Gene .

Genotype Polymorphic Sites

Number PS21 PS22 PS23 PS24 HAP Pair

10

15

20

25

30

35

40

45

50

1 cC A 6 Cc 21 21
2 cC A G C 16 16
3 cC A G Cc 8 28
4 c/T A/G G C 8 17
5 cC A/G G Cc 21 10
6 c A 6 ¢ 21 2
7 cC A G C 28 9
8 cC A G c 19 5
9 cC A G c 21 &6
10 C A/G G C 21 12
11 c A 6 ¢ 21 1
12 Cc A G Cc 21 9
13 C A G C 8 9
14 C A G C 8 3
15 c A G ¢ 16 19
6. ¢ A G ¢ 8 31
17 C A G C 21 24
18 C A/G G C 16 12
19 C A/G G C 8 14
20 cC A G c 8 19
21 C A G/A C 21 29
22 cC A G Cc 21 30
23 cC A & c 13 25
24 cC A G c 21 7
25 cC A G Cc 8 18
26 cC A G Cc 21 28
27 c A 6 c 13 27
28 cC A G Cc 30 11
29 cC A G Cc 16 13
30 cC A G Cc 19 23
31 c A G c 8 13
32 cC A G cC/T 13 26
33 cC A G C 21 20
34 cC A G Cc 21 8
35 cC A G C 8 30
36 cC A G Cc 21 16
37 c A G Cc 8 16
38 c A G C 21 13
39 c A G Cc 4 15
40 cC A 6 Cc 4 22
a1 c A 6 ¢ 8 1
42 c A G Cc 16 9
43 c A G C 16 1
14 c A & Cc 4 4
45 c A G Cc 22 15

The haplotype pairs shown in Table 4 were estimated from the unphased genotypes using a
computer-implemented extension of Clark’s algorithm (Clark, A.G. 1990 Mol Bio Evol 7, 111-122) for

assigning haplotypes to unrelated individuals in a population sample, as described in U.S. Provisional

38



10

15

WO 01/94361 PCT/US01/18321

Appliéation Serial No. 60/198,340 entitled “A Method and System for Determining Haplotypes from a
Collection of Polymorphisms™ and the corresponding International Application filed April 18, 2001. In
this method, haplotypes are assigned directly from individuals who are homozygous at all sites or
heterozygous at no more than one of the variable sites. This list of haplotypes is then used to
deconvolute the unphased genotypes in the remaining (multiply heterozygous) individuals. In our
analysis, the list of haplotypes was augmented with haplotypes obtained from two families (one three-
generation Caucasian family and one two-generation African-American family).

By following this protocol, it was determined that the Index Repository examined herein and,
by extension, the general population contains the 31 human PCDH2 haplotypes shown in Table 5
below.

A PCDH2 isogene defined by a full-haplotype shown in Table 5 below comprises the regions of
the SEQ ID NOS indicated in Table 5, with their corresponding set of polymorphic locations and

identities, which are also set forth in Table 5.

Table 5 (Part 1). Haplotypes Identified in the PCDH2 Gene

Haplotype Number® PS PS Position® | SEQ ID Region
Number® NO:¢ Examined®
1123|4567 /|8]|9]10
c|c|cjc|jcyjcjc|cjcj|c 1 2027/30 124/125 1904-5118
C|T|T|T|T|T|T|T|T|T 2 2137/150 124/125 1904-5118
GIA|IA|IA|IA|G|G|G|G|G 3 2160/270 124/125 1904-5118
C/IC|C|C|C|A|A|C|C]|C 4 2393/390 124/125 1904-5118
AlAIAIAIAIA|AIAIALA 5 2427/510 124/125 1904-5118
G|IG|G|G|G|G|G|C|C|C 6 3096/630 124/125 1904-5118
T|T|T|T|T|T|T|TI|T|T 7 3253/750 124/125 1904-5118
GIA|G|G|G|G|G|IG|G|G 8 3258/870 124/125 1904-5118
c|c|jcyjc|c|jc|yT|Cc|C]|C 9 3375/990 124/125 1904-5118
T|CcCj{Cc|Cc|C|C|C|C|C!|C 10 4629/1110 | 124/125 1904-5118
TIT|TI{T|T|T|T|C|C|T 11 5076/1230 | 124/125 1904-5118
GIGIG|G|G|G|G|G|G |G 12 11834/1350 | 124/125 | 11517-12060
G|IG|G|G|G|G|G|G|G|G 13 22396/1470 | 124/125 | 22354-22775
c|ic|jc|c|T|]T|]C|C|C]|C 14 22670/1590 | 124/125 | 22354-22775
A|lAlAIA|A|A|AIA|A|A 15 28129/1710 | 124/125 | 27912-30306
A|IG|G|G|G|G|G|G|GI|A 16 28318/1830 | 124/125 | 27912-30306
G|G|G|G|G|G|G|G|G|G 17 28423/1950 | 124/125 | 27912-30306
T|T|T|T|T|T!T|T|T|T 18 28479/2070 | 124/125 | 27912-30306
G|C|C|G|C|G|G|C|G|C 19 28743/2190 | 124/125 |.27912-30306
G|G|{iG|G|G|G|G|G|G|G 20 28980/2310 | 124/125 | 27912-30306
cic|jc|jcjcyicjcic|c|c 21 29407/2430 | 124/125 | 27912-30306
AlAIAIA|A|AIA|AJAIG 22 29500/2550 | 124/125 | 27912-30306
GIG|G|G|G|G|G|G|G |G 23 29614/2670 | 124/125 | 27912-30306
c|jc|c|jcjcjcjc|cjlc|c 24 29796/2790 | 124/125 | 27912-30306
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Table 5 (Part 2). Haplotypes Identified in the PCDH2 Gene

Haplotype Number® PS PS SEQID Region
Number® | Position® | NO:* | Examined®
1111211314 115|116 |17 |18 | 19| 20
c|cjc|jcjc|c|c|jcj|c|c 1 2027/30 |124/125{ 1904-5118
T|T|T|T|T|T|TI|T|T|T 2 2137/150 |124/125| 1904-5118
G|IG|G|G|G|G|G|G|G|G 3 2160/270 | 124/125| 1904-5118
cic|jc|jc|jcjc|c|c|c|c 4 2393/390 |124/125| 1904-5118
A|lAIAIA|A|A|A|A|A]A 5 2427/510 | 124/125| 1904-5118
G|G|G|G|G|G|G|G|G|G 6 3096/630 |124/125| 1904-5118
T|T|T|T|TI{T|T|T|T|T 7 3253/750 |124/125| 1904-5118
G|IG|G|G|G|GIG|G|G|G 8 3258/870 | 124/125| 1904-5118
c|jcjcjcjc|jcjcjc|c|c 9 | 3375/990 | 124/125] 1904-5118
c|c|cjc|jcjc|jcjc|c T 10 4629/1110 | 124/125| 1904-5118
c|ic|Cc|Cc|C|T|T|T|T|C 1M 5076/1230 | 124/125| 1904-5118
G|G|G|G|G|G|G|G|G|A 12 11834/1350| 124/125 | 11517-12060
C|G|[G|G|G|G|G|G|G|G 13 22396/1470| 124/125 | 22354-22775
c|jcjcjcjc;,cjcjcjc|c 14 22670/1590| 124/125 | 22354-22775
A|IAIA|IA|G|A|JA|A|AIA 15 128129/1710| 124/125 | 27912-30306
G|G|G|{G|G|A|A|G|G|G 16 28318/1830 | 124/125 | 27912-30306
G|IG|G|G|G|G|G|G|GIG 17 28423/1950| 124/125 | 27912-30306
T|T{T|T|T|T|T|T|T|T 18 28479/2070| 124/125 | 27912-30306
G|C|G|G|G|G|G|C|G|G 19 28743/2190| 124/125 | 27912-30306
A|IG|IG|G|G|G|G|G|G|G 20 28980/2310| 124/125 | 27912-30306
c|c|jcjcyjc|jc,T|c|cCc|cC 21 29407/2430| 124/125 | 27912-30306
A|G|IA|G|A|A|G|A|AA 22 29500/2550 | 124/125 | 27912-30306
G|G|G|G|G|G|G|G|G|G 23 29614/2670| 124/125 | 27912-30306
c|c|cjc|jc|jc|jc|cijc|c 24 29796/2790 | 124/125 | 27912-30306
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Table 5 (Part 3). Haplotypes Identified in the PCDH2 Gene

Haplotype Number® PS PS SEQID| Region
Number®| Position® | NO:* | Examined®

2027/30 | 124/125| 1904-5118

2137/150 |124/125| 1904-5118

2160/270 |124/125| 1904-5118

2393/390 |124/125| 1904-5118

2427/510 |124/125| 1904-5118

3096/630 |124/125| 1904-5118

3253/750 | 124/125] 1904-5118

3258/870 |124/125| 1904-5118

WIOINIDOHPRARIWIN =

3375/990 |124/125| 1904-5118

10 4629/1110 | 124/125| 1904-5118

1" 5076/1230 | 124/125| 1904-5118

12 |11834/1350|124/125|11517-12060

13 22396/1470| 124/125|22354-22775

14 |22670/1590| 124/125 |22354-22775

15 |28129/1710] 124/125 |27912-30306

16 |28318/1830(124/125|27912-30306

17 128423/1950| 124/125 | 27912-30306

18 [28479/2070|124/125|27912-30306

19 |28743/2190| 124/125|27912-30306

20 |28980/2310| 124/125|27912-30306

21 129407/2430( 124/125|27912-30306

22 |29500/2550| 124/125 | 27912-30306

23 [29614/2670| 124/125|27912-30306
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OlO|>10|0|0|H|>| 0> 00|60 0[0[0|e|H|e|>|0|6| -]

o[> o|e|e|Hie|e|>|oo|e|o|o|o|®|H|e| > o|e|H[H8

24 - 129796/2790| 124/125 |27912-30306

?Alleles for PCDH2 haplotypes are presented 5" to 3” in each column

°PS = polymorphic site;

®Position of PS within the indicated SEQ ID NO, with the 1% position number referring to the
first SEQ ID NO and the 2™ position number referring to the 2™ SEQ ID NO;

41 SEQ ID NO refers to Figure 1, with the two alternative allelic variants of each polymorphic
site indicated by the appropriate nucleotide symbol; 2" SEQ ID NO is a modified version of the
1% SEQ ID NO that comprises the context sequence of each polymorphic site,PS1-24, to
facilitate electronic searching of the haplotypes;

°Region examined represents the nucleotide positions defining the start and stop positions
within the 1% SEQ ID NO of the sequenced region.

SEQ ID NO:124 refers to Figure 1, with the two alternative allelic variants of each polymorphic
site indicated by the appropriate nucleotide symbol. SEQ ID NO:125 is a modified version of SEQ ID
NO:124 that shows the context sequence of each polymorphic‘site 1-24 in a uniform format to facilitate
electronic searching of the PCDH2 haplotypes. For each polymorphic site, SEQ ID NO:125 contains a
block of 60 bases of the nucleotide sequence encompassing the centrally-located polymorphic site at the
30" position, followed by 60 bases of unspecified sequence to represent that each polymorphic site is
separated by genomic sequence whbse composition is defined elsewhere herein.

Table 6 below shows the percent of chromosomes characterized by a given PCDH2 haplotype
for all unrelated individuals in the Index Repository for which haplotype data was obtained. The
percent of these unrelated individuals who have a given PCDH2 haplotype pair is shown in Table 7. In

Tables 6 and 7, the "Total" column shows this frequency data for all of these unrelated individuals,
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while the other columns show the frequency data for these unrelated individuals categorized according
to their self-identified ethnogeographic origin. Abbreviations used in Tables 6 and 7 are AF = African
Descent, AS = Asian, CA = Caucasian, HL = Hispanic-Latino, and NA = Native American.

Table 6. Frequency of Observed PCDH2 Haplotypes In Unrelated Individuals

HAP No. HAPID Total CA  AF AS HL - AM

10

15

20

25

30

35

40

1 3438604  0.61 238 0.0 0.0 0.0 0.0
2 3438598  0.61 0.0 0.0 0.0 0.0 16.67
3 3438592  0.61 0.0 0.0 0.0 2.78 0.0
4 3438591 1.22 0.0 5.0 0.0 0.0 0.0
5 3438599  0.61 0.0 25 0.0 0.0 0.0
6 3438600  0.61 0.0 25 0.0 0.0 0.0
7 3438606  0.61 0.0 2.5 0.0 0.0 0.0
8 3438583 12.8 1429 100 0.0 27.78 16.67
9 3438589 1.83 238 25 0.0 2.78 0.0
10 3438597  0.61 0.0 0.0 0.0 0.0 16.67
11 3438612  0.61 0.0 2.5 0.0 0.0 0.0
12 3438590 122 0.0 0.0 2.5 278 0.0
13 3438585 854 714 125 125 278 0.0
14 3438610  0.61 0.0 0.0 0.0 278 0.0
15 3438595 0.61 0.0 2.5 0.0 0.0 0.0
16 3438584 122 1429 100 10.0 13.89 16.67
17 3438593 061 0.0 0.0 0.0 2.78 0.0
18 3438608 0.61 0.0 2.5 0.0 0.0 0.0
19 3438586  3.05 0.0 10,0 0.0 278 0.0
20 3438609  0.61 238 0.0 0.0 0.0 0.0
21 3438581 42,07 500 125 725 3333 3333
22 3438594  0.61 0.0 25 0.0 0.0 0.0
23 3438603 0.61 0.0 2.5 0.0 0.0 0.0
24 3438607  0.61 0.0 0.0 2.5 0.0 0.0
25 3438611 0.61 238 0.0 0.0 0.0 0.0
26 3438605 0.61 0.0 25 0.0 0.0 0.0
27 3438601 0.61 0.0 25 0.0 0.0 0.0
28 3438588 1.83 0.0 5.0 0.0 2.78 0.0
29 3438602  0.61 0.0 0.0 0.0 278 0.0
30 3438587 244 476 5.0 0.0 0.0 0.0
31 3438596  0.61 0.0 2.5 0.0 0.0 0.0
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Table 7. Frequency of Observed PCDH2 Haplotype Pairs In Unrelated Individuals

HAP1 HAP2 Total CA  AF AS HL AM
21 21 23.17 23.81 0.0 50.0 2222 0.0,
16 16 122 0.0 5.0 0.0 0.0 0.0
8 28 1.22 0.0 0.0 0.0 556 0.0

8 17 122 00 00 00 556 0.0
21 10 122 00 00 00 0.0 3333
21 2 1.22 0.0 0.0 0.0 0.0 33.33
28 122 00 50 00 00 00

9
19 5 1.22 0.0 5.0 0.0 0.0 0.0
21 6 1.22 0.0 5.0 0.0 0.0 0.0
21 12 122 0.0 0.0 5.0 0.0 0.0
21 1 122 476 0.0 0.0 0.0 0.0
21 9 122 476 0.0 00 0.0 0.0
8 9 122 0.0 0.0 0.0 556 0.0
8 3 1.22 0.0 0.0 0.0 556 0.0
16 19 244 0.0 100 0.0 0.0 0.0
8 31 122 0.0 5.0 0.0 0.0 0.0
21 24 1.22 0.0 0.0 5.0 0.0 0.0
16 12 1.22 0.0 0.0 0.0 556 0.0
8 14 122 0.0 0.0 0.0 556 0.0
8 19 1.22 0.0 0.0 0.0 556 0.0
21 29 1.22 0.0 0.0 0.0 556 0.0
21 30 122 476 0.0 0.0 0.0 0.0
13 25 122 476 0.0 0.0 0.0 0.0
21 7 1.22 0.0 5.0 0.0 0.0 0.0
8 18 122 0.0 5.0 0.0 0.0 0.0
21 28 122 0.0 5.0 0.0 0.0 0.0
13 27 - 122 0.0 5.0 0.0 0.0 0.0
30 11 1.22 00 5.0 0.0 0.0 0.0
16 13 366 952 0.0 5.0 0.0 0.0
19 23 1.22 0.0 5.0 0.0 0.0 0.0
8 13 244 00 5.0 0.0 556 0.0
13 26 1.22 0.0 5.0 0.0 0.0 0.0
21 20 122 476 0.0 0.0 0.0 0.0
21 8 6.1 19.05 0.0 0.0 556 0.0
8 30 244 476 5.0 0.0 0.0 0.0
21 16 9.76 1429 0.0 150 11.11 0.0
8 16 488 4.76 0.0 0.0 11.11  33.33
21 13 7.32 0.0 100 200 0.0 0.0
4 15 1.22 0.0 5.0 0.0 0.0 0.0
4 22 122 0.0 5.0 0.0 0.0 0.0

The size and composition of the Index Repository were chosen to represent the genetic
diversity across and within four major population groups comprising the general United States
population. For example, as described in Table 1 above, this repository contains approximately equal
sample sizes of African-descent, Asian-American, European-American, and Hispanic-Latino population
groups. Almost all individuals representing each group had all four grandparents with the same
ethnogeographic background. The number of unrelated individuals in the Index Repository provides a
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sample size that is sufficient to detect SNPs and haplotypes that occur in the general population with
high statistical certainty. For instance, a haplotype that occurs with a frequency of 5% in the general
population has a probaBﬂity higher than 99.9% of being observed in a sample of 80 individuals from the
general population. Similarly, a haplotype that occurs with a frequency of 10% in a specific population
group has a 99% probability of being observed in a sample of 20 individuals from that population
group. In addition, the size and composition of the Index Repository means that the relative frequencies
determined therein for the haplotypes and haplotype pairs of the PCDH2 gene are likely to be similar to
the relative frequencies of these PCDH2 haplotypes and haplotype pairs in the general U.S. population
and in the four population groups represented in the Index Repository. The genetic diversity observed
for the three Native Americans is presented because it is of scientific interest, but due to the small
sample size it lacks statistical significance.

In view of the above, it will be seen that the several advantages of the invention are achieved
and other advantageous results attained.

As various changes could be made in the above methods and compositions without departing
from the scope of the invention, it is intended that all matter contained in the above description and
shown in the accompanying drawings shall be interpreted as illustrative and not in a limiting sense.

All references cited in this specification, including patents and patent appliéations, are hereby
incorporated in their entirety by reference. The discussion of references herein is intended merely to
summarize the assertions made by their authors and no admission is made that any reference constitutes

prior art. Applicants reserve the right to challenge the accuracy and pertinency of the cited references.

i
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What is Claimed is:

1. A method for haplotyping the protocadherin 2 (cadherin-like 2) (PCDH2) gene of an individual,
which comprises determining which of the PCDH2 haplotypes shown in the table immediately
below defines one copy of the individual’s PCDH2 gene, wherein each of the PCDH2
haplotypes comprises a set of polymorphisms whose locations in SEQ ID NO:124 and identities

are set forth in the table immediately below:

Haplotype Number® PS PS
Number® | Position®

1 213 4 5 6|7 |8 9 1011111213114 | 15

c|c|c|jc|jcl]c|lciclc|lclcjc|c|c|c 1 2027
c|T|T|T|T|T|T|T|T|T|T|T|T|T|T 2 2137
G| AIAIAA|G|G|G|G|G|G|G|G|G]|G 3 2160
ci{c|CcC|C{IC|A|lA|jlC|jC|CicCclcy)jc]|lci|c 4 2393
AlAAA[A|A|A|AIAAIA|A|A|AI|A 5 2427
G G G G G|G|G|C|C|C|G |G| G|G|G 6 3096
T, T, T | T|T{T|T|T|T|T|T|T T| T T 7 3253
G|A|G!IG|G|G|G|G|G|GIG|IGIG|G]|G 8 3258
c|icjcjcjc|jc|Ttlcjcljc|lc|jc|jclc|c 9 3375
T|Cc|Cc|]Cc|Cc|C|Cc|]c|lcyjc|jcic|lc|c|c 10 4629
T T, T|T|T){T|T|C|C|T|Clcl|lcCc|cCicC 11 5076
G|G|G |G| G| G|G|G|G|G|G|G|G|G |G 12 11834
G|G|G|G|G|G|G|G|G|G|]C|G|G|G]|G 13 22396
c|c|jc|c|Tti{T|j]Cc|clc|clc|c|lc|ic]|c 14 22670
AlAIAJAA|IAIAIAIAIAIAIAITAIAIG 15 28129
AlG|IG|G|G|G|G|G|G|AIG|G|G|G |G 16 28318
G|G|G|G|G|G|G|G|G|G|GIG|G|G|G 17 28423
T, T T{7T | T{T | T | T | T|{T|TI|{TI|T|TI|T 18 28479
Gicrc|Gg|CcCi|G|G|lC|G|C|G|C|G|jG |G 19 28743
G| G|G| G| G|G|GI|G|G|GIA|G|G|G]| G 20 28980
c|,c|jcjc|jcjc|jc|jcjc|lcyjcic|lcjcic 21 29407
A|lA AlAA|IAA|IA A|IGIA|GIA|G|A 22 29500
G|G|G|G|G|G|G|G|G|G|G|G|G|G]|G 23 29614
c|icyc|cycjc|jcjc|ljcyjc|jclclc|c|c 24 29796
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Haplotype Number® PS PS
‘ Number® | Position®

16 |17 |18 (19120 |21 (22123 |24 252627282930 31

c|c|jcjcjcjcjcjcjecjrtyrTyr|r|T1T]|T|T 1 2027
T| 7| 17| T | 7| T|T|T7T|T|[T|T|T|T|T|T|T 2 2137
G|G|G|G|GIG|G|GIGIAJIA|G|G!IG|G!EG 3 2160
cjc|jcjcjecjcjcjcjcjcjcjcjcjcjc|c 4 2393
AAIAIAIAIAIAIAIGIAIAIATAIATALA 5 2427
G|G|G|G|G|G|G|G|C|G|G|IG| G |GGG 6 3096
T|TyT7 | T| 7Tl 17T|7T|lT7T|T|T|]T|C|T|T|T]|T 7 3253
G|G|G|G|G|G|G|G|G |GG |GGG |GG 8 3258
c|jcjcjcjcjc|T]T]C]j]C]C]CcC]Cc|Cc|cCc]|C 9 3375
c|c|lcjc|]TiT]C}jCcC|CcC|]Cc|]cjc|jcjcyjcjc 10 4629
T|T|]T|]TjCc|C|T|T|]C|T|]T|CiC|C|C]|C 11 5076
G|G|G|G|[A|G|G|G|G|G|G|G|G|G|G]|G 12 11834
G|G|G|G|G|G|G|G|G|C|G|jCc|jcjc|c |G 13 22396
c|c|/cjc|jc]jc|jc]jT]lC|]C|]C]CcjCc|c|c]|cC 14 22670
AlAIAIAIAIAIA|IGIAIATAIAIAJALIALA 15 28129
A|lA|G|G|G|G|GlIG |GG |GGG |G|G |G 16 28318
G|G|G|G|IG|G|]G|G|G|G|G|G|IA|G|IG |G 17 28423
Tyr|jrjyryr|r|lrt|yr|]r|T|)rT|rT|Tyc|T,|T 18 28479
G|G|C|G|G|IG|G|G|C|CiGIG|G|IG|G]|G 19 28743
G|G|G|G|G|G|G|IG|G|G|G|IG|G|G|G |G 20 28980
cl|lT|/Cc|]Cc|]C|]CcjCc|]Ccjc|jc|jcjcjcjc|jc|c 21 29407
A|G|IAJAIAIAIAIAIAAIAIAIAIAIATA 22 29500
G|G|G|G|G|G|G|G|G|GIG|G|IGIAIG]|G 23 29614
c|jc|jc|jcjcjcjcjcjcjc|jtlcjc|jcjci|c 24 29796

*Alleles for haplotypes are presented 5" to 3" in each column

®pS = polymorphic site;

°Position of PS within SEQ ID NO:124.

The method of claim 1, wherein the determining step comprises identifying the phased
sequence of nucleotides present at each of PS1-PS24 on the one copy of the individual’s
PCDH2 gene.

A method for haplotyping the protocadherin 2 (cadherin-like 2) (PCDH2) gene of an individual,
which comprises determining which of the PCDH2 haplotype pairs shown in the table
immediately below defines both copies of the individual’s PCDH2 gene, wherein each of the
PCDH2 haplotype pairs consists of first and second haplotypes which comprise first and second
sets of polymorphisms whose locations in SEQ ID NO:124 and identities are set forth in the

table immediately below:
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Haplotype Pair Number® PS PS
Number® | Position®
21/21116/16| 8/28 | 8/17 |21/10| 21/2 |1 28/9 | 19/5 | 21/6 |21/12| 21/1
cc|Clc|CT|CIC|C/IC|C/IC|TIC|CIC|CIC|CI/IC|CIC 1 2027
T | TT |\ T\ T | T | T | TIT | TIT | TIT | TIT | TIC 2 2137
GIG |GG | GIG|GIG|GIG| GA|GIG| GA | GIG| GG | GG 3 2160
CiIcC|ClCjCc/IC|C/lC|C/lcC|C/IC|C/IC|CIC|CIA|CIC]|CIC 4 2393
AA | AIA| AIA| AJA | A/A | AIA | AIA | AJA | AA | A/A | A/A 5 2427
GIG|GIG|C/IG|CIG| GIC|GIG| GIC|GIG|GIG| GG | GIG 6 3096
T | T |\ T | T | T/T | TT | T/T | TT | TT | TT | TT 7 3253
GIG|GIG|GIG|GIG|GIG| GA|GIG|GIG| GG | GIG | GIG 8 3258
C/C|C/IC|C/IC|C/IC|C/IC|C/IC|C/IC|C/IC|C/C|CIC|CIC 9 3375
TT|CIC|C/IC|CIC|TIC|TIC|C/IC|CIC|T/IC|TIC|TT 10 4629
cgc|TTtjycic|crT|crT|cT|c/Cc,TT | CT|CIC|CIT 11 5076
GIG| GG | GIG|GIG|GIG|GIG|GIG| GG | GIG| GIG | GIG 12 11834
GIG | GIG| GIC|GIG|GIG|GIG|CIG|GIG|GIG| GG | GIG 13 22396
cec|cc|c/ic|{cic|{c/ic|c/C|c/C|C/T|CIT|CIC|CIC 14 22670
AA | A/A | A/ A | AJA | AJA | AJA | AIA | AIA | AIA | AJ/A | A/A 15 28129
GIG| AAA| GIG| GIA| GIA| GIG | GIG|GIG| GIG| GIG | GIA 16 28318
GIG|GIG| GIA|GIG| GIG| GIG| AIG | GIG | GIG | GIG | GIG 17 28423
T | T | 7T T T | T | T/T| T TT | TIT | TIT 18 28479
GIG|GIG|CIG|CIG| GIC| GIC|G/IG|GIC|GIG| GIC|GIG 19 28743
GIG|GG|GIG|GIG|GIG|GIG|GIG|GIG| GIG |GG | GG 20 28980
cec|cic|ciclcT|c/ic|c/ic|c/c|ClICicC/IC|C/IC|CIC 21 29407
AIA | AAA | AIA | AIG | AIG | AIA | A/A | AIA | AIA | AIG | AA 22 29500
GIG| GG | GIG|GIG|GIG|GIG|GIG|GIG| GG | GIG | GG 23 29614
ccl|cic|cic|cic|cCc/iCc|yC/IC|C/IC|CIC|CIC|CIC]|CIC 24 29796
Haplotype Pair Number® PS PS
Number® | Position®
21/9 | 8/9 | 8/3 [16/19| 8/31 |21/24 |16/12| 8/14 | 8/19 |21/2921/30
cc|cic|cc|cic|lcoT|cic|cic|cic|c/iC|CT|CIT 1 2027
T UT | T | TT | T | T Ty TT L TT | T | TIT 2 2137
GIG|GIG| GIA|GIG|GIG | GIG| GIG| GIG| GIG | GIG | GIG 3 2160
CicC|ClC|C/IC|CIC|C/IC|CIC|CI/IC|C/IC|CI/IC|CIC|CIC 4 2393
AIA | A/A | A/ A | AA | AJ/A | AIG | A/A | AIA | AIA | AIA | AA 5 2427
GIC|CIC|CIG|GIG|CIG|GIC|GIG|CIG|CIG|GIG | GIG 6 3096
T | T/T |\ T TT | T/ T T T T | TIT L TIT 7 3253
GIG | GIG|GG|GIG|GIG|GIG|GIG|GIG| GIG | GIG | GIG 8 3258
cic|cic|clc|c/lcic/lC|C/C|C/IC|CIC|CIC|CIC]|CIC 9 3375
TIC|CICjC/IC|C/IC|C/IC|TIC|CIC|CIC|CI/IC|TIC]|TC 10 4629
cc|clc|cT | TIT|Cc/IC|CICITIC|CIC|CIT|C/C|CIC 11 5076
GIG|GIG|GIG|GIG|GIG|GIG| GIG | GIG | GIG | GIG | GIG 12 11834
GIG|GIG| GIG|GIG|GIG|GIG| GIG|GIG| GIG| GIC | G/IC 13 22396
cicC|ClC|ClC|ClC|C/IC|C/IC|C/IC|CIC|CIC|CIC|CIC 14 22670
AA | A/A | ANA | AJA | AJA | A/A | AJA | AIA | AIA | AIA | AIA 15 28129
GIG|GG|GIG|AG|GIG|GIG| AIG| GIG| GIG| GIG | GIG 16 28318
GIG | GIG| GIG| GIG| GIG| GIG|GIG| GIG| GIG|GIG | GIG 17 28423
T |\ TT |\ T T | T T | T | T | TIT | TIC | TIT 18 28479
GIGICIG|CIC|1GIG|CIG|GIC|GIC|CIG|CIG|GIG| GIG 19 28743
GIG|GIG|GIG|GIG|GIG|GIG|GIG| GIG | GIG | GIG | GIG 20 28980
cicicic|cic|cCc/lc|c/IC|CIC|C/IC|CIC|CIC|CIC|CIC 21 29407
AA | AA | AJA | AIA | AJA | AIA | AIG | AIG | AJA | AIA | AIA 22 29500
GIG|GIG|GIG|GIG|GIG|GIG|GIG|GIG| GG | GA | GIG 23 29614
CC|ClcC|clC|cCclc|cCc/lC|C/lC|C/lIC|C/IC|CIC|CIC|CIC 24 29796
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Haplotype Pair Number® PS PS
Number®| Position®
13/25| 21/7 | 8/18 |21/28 | 13/27 | 30/11 | 16/13|19/23 | 8/13 |13/26| 21/20
cITycic|cic|cT|Cc/Tt|T/IC|C/IC|C/IC|CIC|CT C/C -1 2027
T |\ T\ TT |\ T\ T T | TIT ] TIT | TIT | TIT TIT 2 2137
GA|GIG|GIG|GIG|GIG|GIG|GIG| GIG| GIG| GIA G/IG 3 2160
CC|CIA|ClIC|C/lIc|clc|c/lc|clc}|c/ic|clc|clc c/C 4 2393
AA | AAA | AIA | AJA | AIA | A/A | AJA | A/A | AIA | A/A AIA 5 2427
GIG| G/IG|CIG|GIG|GIG|GIG|GIG| GIG| CIG| GIG G/IG 6 3096
TT | T/T | T/T T\ TIC | T TIT | TIT | TUT |\ TIT TT 7 3253
GIG | GIG|GIG|GIG|GIG|GIG|GIG|GIG| GG | GIG G/G 8 3258
cic|Clt|C/lIC|C/IC|CIC|CIC|C/IC|CIT|CIC]|CIC C/C 9 3375
CIC|T/IC|C/IC|T/IC|CIC|C/IC|{CIC|CI/IC|CIC]|CIC TT 10 4629
clt|yc/ft|c/t|c/icic/icicic|T/IC| TT|CIC|CIT C/iC 11 5076
GIG | G/IG|GIG|GIG|GIG|GIG| GIG| GIG| GIG | GIG G/A 12 11834
GIC|GIG|GIG|G/IC|GIC|CIC|GIG|GIG|GIG| GIG G/G 13 22396
cicC|C/lC|Cc/lc|c/lCc|C/lC|C/IC|C/IC|CIT|CIC|CIC C/C 14 22670
AA | AIA | AIA | AIA | AIA | AJA | AIA | AIG | AIA | AIA A/A 15 28129
GIG|G/IG|GIG|GIG|GIG|GIG| AIG| GIG| GIG | GIG G/G 16 28318
GIG| GIG|GIG| GA | GIG|GIG|GIG| GG | GIG| GIG GIG- 17 28423
Tty TT | /T T\ T | TIT | TIT T TIT | TIT TIT 18 28479
GIC | GIG|CIC|GIG|GIG|GIG|GIG| GIG|CIG| GIG G/IG 19 28743
GIG|GIG|GIG|GIG|GIG| GIA|GIG| GIG| GIG | GIG GIG 20 28980
cicjycic|cic|cic|c/IC|C/IC|C/IC|C/IC|CIC|CIC c/C 21 29407
AA | AIA| AIA | AJA | AIJA | AIA | A/A | A/A | A/A | AIA A/A 22 29500
GIG | G/IG| GG | GIG|GIG|GIG| GIG| GIG| GIG | GIG G/G 23 29614
cic|c/ic|cic|c/ic|ycic|cic|ycic|cic|cic|cT C/C 24 29796
Haplotype Pair Number® PS PS
Number®| Position®
21/8 | 8/30 |21/16| 8/16 |21/13| 4/15 | 4/22 | 8/1 | 16/9 | 16/1 | 4/4 |22/15
ClIC|CIT|C/IC|C/lC|C/IC|CIC|C/lcC|C/IC|CIC|CIC|CIC]| CIC 1 2027
T |\ TT T MM T | T | TICT/T|TIC|TIT|TIT 2 2137
GIG |GIG|GIG|GIG|GIG|AG | AIG|GIG|GIG|GIG| AIA | GIG 3 2160
ClIC |Cc/IC|C/c|Cc/lcC|cC/lc|Cc/lcjc/lc|c/lc|c/lCc|c/lc|cic| CIlC 4 2393
AA | AJAAA | AA T AA | AAAA | AA|AALTAA]| AA | AA 5 2427
GIC |CIG|GIG|C/IG|GIG|GIG|GIG|GIC|GIC|GIG|GIG| GIG 6 3096
T VT T T\ TT |\ T T\ TT T TIT | TIT | TIT 7 3253
GIG|GIG|GIG|GIG|GIG|GIG|GIG|GIG|GIG| GIG|GIG | GIG 8 3258
ClIC|C/lC|Cc/lCc|c/lC|C/lcC|C/IC|CIT|CIc|C/IC|C/lC|C/IC| CIT 9 3375
TIC |C/IC{T/IC|C/IC|T/IC|C/IC|{C/IC|T/IC|CI/IC|CIT|CIC|CIC 10 4629
cic|cic|cT|cT|CciC|TIC|TIT{TIC|C/IT|TIT|TIT]| CIT 11 5076
GIG|GG|GG|GIG|GIG|GG|GIG|GIG|GIG|GIG|GIG | GIG 12 11834
G/IG|GIC|GIG|GIG|GIG|GIG|GIG|GIG|GIG|GIG|GIG| GIG 13 22396
cic|c/IcC|C/lcC|Cc/lcCiC/lc|C/lc|clc|clc|clc|cic|cic]| cIlc 14 22670
AA | AIA|AIA | AIA| AA|AG | AA | AA | AA| ANA | ANA | AG 15 28129
GG |G/IG|G/A|G/A|GIG|GIG|GIG|GIA|GIA| AIA | GIG | GIG 16 28318
GG |G/IG|GIG|GIG|GIG|GIG|GIG|GIG|GIG| GIG| GIG| GIG 17 28423
T T T | T | T T | T\ T T | T | TIT | T 18 28479
GIC |C/IG|G/IG|CIG|GIG|GIG|GIG|GIC|GIG|GIG|GIG| GIG 19 28743
GG |GIG|GIG|GIG|GIG|GIG|GIG|GIG|GIG|GIG|GIG| GIG 20 28980
C/IC |C/C|Cc/IC|C/lC|c/IC|C/IC|C/IC|C/IC|CIC|CI/IC|CIC| CIC 21 29407
AA | AJA|AA | ANA | AJIA|AA | AA|AA|AA L AA| AA | AA 22 29500
GIG |GIG|GIG|GIG|GIG|GIG|GIG|GIG|GIG|GIG|GIG| GIG 23 29614
ciIC|C/lC|c/c|C/lC|C/IC|Clc|clc|c/lc|Cc/lc|cI/c|cIC| ClC 24 29796
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*Haplotype pairs are represented as 1% haplotype/2™ haplotype; with alleles of each haplotype
shown 5" t0 3" as 1% polymorphism/2™ polymorphism in each column;

*PS = polymorphic site; '

‘Position of PS in SEQ ID NO:124. ' a

The method of claim 3, wherein the determining step comprises identifying the phased
sequence of nucleotides present at each of PS1-PS24 on both copies of the individual’s PCDH2
gene.

A method for genotyping the protocadherin 2 (cadherin-like 2) (PCDH2) gene of an individual,
comprising determining for the two copies of the PCDH?2 gene present in the individual the
identity of the nucleotide pair at one or more polymorphic sites (PS) selected from the group
consisting of PS1, PS2, PS3, PS4, PS5, PS6, PS7, PS8, PS9, PS10, PS11, PS12, PS13, PS14,
PS15, PS16, PS17, PS18, PS19, PS20, PS21, PS22, PS23 and PS24, wherein the one or more
PS have the location and alternative alleles shown in SEQ ID NO:124.
The method of claim 5, wherein the determining step comprises:
(a) 1isolating from the individual a nucleic acid mixture comprising both copies of the PCDH2
gene, or a fragment thereof, that are present in the individual;
(b) amplifying from the nucleic acid mixture a target region containing the selected
polymorphic site;
(c) hybridizing a primer extension oligonucleotide to one allele of the amplified target region;
(d) performing a nucleic acid template-dependent, primer e'xtension reaction on the hybridized
genotyping oligonucleotide in the presence of at least two different terminators of the
reaction, wherein said terminators are complementary to the alternative nucleotides present
at the selected polymorphic site; and
(e) detecting the presence and identity of the terminator in the extended genotyping
oligonucieotide.
The method of claim 5, which comprises determining for the two copies of the PCDH2 gene
present in the individual the identity of the nucleotide pair at each of PS1-PS24.
A method for haplotyping the protocadherin 2 (cadherin-like 2) (PCDH?2) gene of an individual
which comprises determining, for one copy of the PCDH?2 gene present in the individual, the
identity of the nucleotide at two or more polymorphic sites (PS) selected from the group
consisting of PS1, PS2, PS3, PS4, PS5, PS6, PS7, PS8, PS9, PS10, PS11, PS12, PS13, PS14,
PS15,PS16, PS17, PS18, PS19, PS20, PS21, PS22, PS23 and PS24, wherein the selected PS
have the location and alternative alleles shown in SEQ ID NO:124.
The method of claim 8, wherein the determining step comprises:
(a) isolating from the individual a nucleic acid sample containing only one of the two copies of
the PCDH2 gene, or a fragment thereof, that is present in the individual;

(b) amplifying from the nucleic acid molecule a target region containing the selected
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polymorphic site;

(c) hybridizing a primer extension oligonucleotide to one allele of the amplified target region;

(d) performing a nucleic acid template-dependent, primer extension reaction on the hybridized
genotyping oligonucleotide in the presence of at least two different terminators of the
reaction, wherein said terminators are complementary to the alternative nucleotides present
at the selected polymorphic site; and

(e) detecting the presence and identity of the terminator in the extended genotyping
oligonucleotide.

10. A method for predicting a haplotype pair for the protocadherin 2 (cadherin-like 2) (PCDH2) gene

of an individual comprising:

(a) identifying a PCDH2 genotype for the individual, wherein the genotype comprises the
nucleotide pair at two or more polymorphic sites (PS) selected from the group consisting of
PS1, PS2, PS3, PS4, PS5, PS6, PS7, PS8, PS9, PS10, PS11, PS12, PS13, PS14, PS15,
PS16, PS17, PS18, PS19, PS20, PS21, PS22, PS23 and PS24, wherein the selected PS
have the location and alternative alleles shown in SEQ ID NO:124;

(b) enumerating all possible haplotype pairs which are consistent with the genotype;

(¢) comparing the possible haplotype pairs to the haplotype pair data set forth in the table
immediately below; and

(d) assigning a haplotype pair to the individual that is consistent with the data

Haplotype Pair Number® PS PS
< Number® | Position®
21/21)|16/16| 8/28 | 8/17 |21/10| 21/2 | 28/9 | 19/5 | 21/6 {21/12| 21/1
cc|Cic|Cc/mT|Cc/lIcC|C/lC|CIC|TIC|CIC|CIC|CIC|CIC 1 2027
T | T | Y | T T | TIT | TIT | T | TIT | TIT | TIC 2 2137
G/IG|GIG|GIG|GIG|GIG|GA|GIG|GA |GG | GIG|GIG 3 2160
cic|CciclciC|C/IC|CIC|C/IC|CIC|CIC|CIA|CIC|CIC 4 2393
AA | AIA| AIA | AJA | AA | ANA | AJA | AIA | AJA | AJA | A/A 5 2427
GIG|GIG|C/IG|CIG|GIC|GIG| GIC|GIG|GIG|GIG| GIG 6 3096
T\ T | oT T\ T )T T ) T ) T | TIT | TT 7 3253
GG |GG | GIG|GIG|GIG| GIA| GIG | GIG| GIG| GIG | GIG 8 3258
ciIcCi{ClIC|C/IC|CIC|CIC|C/IC|C/IC|CIC|C/IC|CIC|CIC 9 3375
T |C/ICyC/IC|C/IC|T/IC |TIC|C/IC|CIC|TIC|TC]|TT 10 4629
cc|yTmTi|{ceCc|cT,cr|cTic/iC|TIT|CT|CIC!|CIT 11 5076
GIG |GG |GG |GG |GIG|GIG|GIG|GIG | GIG |GG | GIG 12 11834
GIG|G/IG| GIC|GIG|GIG|GIG|CIG|GIG| GIG| GIG | GIG 13 22396
CicC|Clc|c/ic|c/IC|CIC|CIC|CIC|CIT|CIT|CIC|CIC 14 22670
AA | AIA | AJA | AJA | AA | AIA | AIA | AJA | AIA | AIA | AIA 15 28129
GIG| AA | GIG| GA | GA|GIG|GG| GG | GG | GIG| GA 16 28318
GIG|GIG| GA | GIG|GIG|GIG| AIG | GIG| GIG| GIG | GIG 17 28423
T | T | T | T | T TT | T\ T TIT | TIT | T 18 28479
GIG|GIG|C/IG|CIG|GIC|GC|GIG|GIC|GIG|GIC|GIG 19 28743
GIG| GG | GIG|GIG|GIG|GIG|GIG| GIG| GIG| GIG | GIG 20 28980
cicjcic|c/ic|CIT|C/IC|CIC|C/IC|C/IC|CIC|CIC|CIC 21 29407
AA | AIA| AAA | AIG | AIG| AA | AJA | AIA | AJ/A | AIG | AIA 22 29500
GIG | GIG| GIG|GIG|GIG| GIG|GIG|GIG| GIG| GIG | GIG 23 29614
cic|Cic|Cc/c|{Cc/lC|C/lcC|C/IC|C/lC|CIC|CIC|CIC|CIC 24 29796
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Haplotype Pair Number® PS PS
Number® | Position®
21/9 | 8/9 8/3 {16/19| 8/31 |21/24 {16/12| 8/14 | 8/19 |21/29|21/30
cciycic|cic|jccycrycic|cieclcec|icic|crt|cr 1 2027
T | TT T\ TT |\ | TIT | T YT | TIT ] TIT | TIT 2 2137
GIG|GIG| GA|GIG|GIG|GIG|GIG| GIG| GIG | GIG | GIG 3 2160
clIC|C/IC|C/IC|jC/C|CIC|C/IC|C/IC|CIC|CIC|CIC|CIC 4 2393
AIA | AIA| AIA| AIA | AIA | AIG | AJ/A | AJA | AJA | AJA | AIA 5 2427
GIC|CIC|CIG|GIG|CIG|GIC|GIG|CIG|CIG|GIG|GIG 6 3096
T | T | T | T | TUT | T | T/T | T/T | TIT | TIT | TT 7 3253
GIG |GG | GIG|GIG|GIG|GIG| GG | GIG| GIG | GIG | GIG 8 3258
cic|clc|clCc|cic|CclIcC|c/lc|cC/IC|C/IC|CIC|CIC]|CIC 9 3375
TIC|C/IC|C/IC|CIC|CIC|TIC|CIC|CIC|CIC|THC]|TC 10 4629
cc|cic|cT| TT|C/IC|CIC|TC|CIC|CIT|CIC|CIC 11 5076
GIG| GG |GG| GG |GIG|GIG|GIG| GIG| GIG| GIG | GIG 12 11834
GIG | GIG| GIG|GIG|GIG|GG |GG | GIG| GG | GIC| GIC 13 22396
ClIcC|C/C|C/IC|C/IC|CIC|CIC|CICiCI/IC|CIC]|CIC]|CIC 14 22670
AIA ] A/A | A/A | AJA | A/A | AJA | AJA | AIA | AIA | AIA | AIA 15 28129
GIG | GIG|GIG|AG|GIG |GG | AIG | GIG| GIG | GIG | GIG 16 28318
GG |GG |GG |GIG|GIG |GG |GG | GG | GG | GIG | GIG 17 28423
T |\ TT |\ TUT T | T T | T | TIT | TIT | TIC | TIT 18 28479
GG C/IG|CIC |GIG|CIG|GIC|GIC|CIG|CIG|GIG| GIG 19 28743
GIG|GIG|GIG|GIG|GIG|GIG|GIG| GIG| GIG | GIG | GIG 20 28980
clcjyc/ic|ycicicicjic/ic)|cic|c/icyc/icic/ic|c/lc)|cic 21 29407
AA | AIA | A/A | AIA | AIA | AIA | AIG | AIG | AIA | A/JA | A/A 22 29500
GIG| GG | GIG|GIG|GIG|GIG| GG | GIG| GIG| GIA | GIG 23 29614
Ccic|ClC|C/lC|clcC|c/IcC|c/lCc|C/IC|C/IC|CIC|CIC|CIC 24 29796
Haplotype Pair Number® PS PS
Number® | Position®
13/25| 21/7 | 8/18 | 21/28 | 13/27 | 30/11 | 16/13|19/23 | 8/13 | 13/26|21/20
cimycic|ClIC|CT|CIT|TIC|CIC|C/IC|CIC|CIT|CIC 1 2027
T\ T T ) TT )T T T | TIT ) TT ] TIT | TIT 2 2137
GA |GG |GG |GIG|GIG|GIG|GIG|GIG| GIG| GIA | GIG 3 2160
CC|CA|CIC | C/IC|ClIcC|c/IC|CIC|CI/IC|CIC|CcCIC]|CcCIC 4 2393
AA | A/AA | AJAA | AIA | AIA | A/A | AJ/A | AJA | AIA | AIA | A/A 5 2427
GIG | GG CIG|GIG|GIG|GG|GIG| GIG | CIG | GIG | GIG 6 3096
T | T | T | T\ TIC | T | T | T T TIT | TIT 7 3253
GIG| GIG| GIG| GIG|GIG|GIG |GG | GIG| GG | GG | GG 8 3258
cic|CcT|C/IC|Cc/IC|CIC|CIC|CIC|CIT|CIC|CIC]|CIC 9 3375
CC|TC|CIC|TIC|CIC|CIC|CIC|CIC|CIC]|CIC]|TT 10 4629
Cm|CtT|C/T|C/IC|C/IC|C/IC|TIC| TT |CIC|CIT|CIC 11 5076
GIG| GG | GIG|GIG|GIG|GIG|GIG| GIG| GIG | GIG | GIA 12 11834
GIC|GIG|G/IG| GIC|GIC|C/IC|GG|GGCG|GG| GG| GIG 13 22396
ciIC|C/IC|C/IC|C/lC|CIC|CIC|CIC|CIT|CIC|CI/IC]|CIC 14 22670
AA | AIA | A/A | AIA | AJIA | AJA | AJ/A | AIG | AIA | AJ/A | AA 15 28129
GIG|GIG|GIG|GIG|GIG|GIG| AIG| GIG | GIG | GIG | GIG 16 28318
GIG|GIG|GIG|GA|GIG|GIG|GIG| GIG| GIG | GIG | GIG 17 28423
T | T | T | M|\ TT | /T | TIT | TUT | TIT | TIT | TIT 18 28479
G/IC | GIG|CIC|GIG|GIG|GIG|GIG|GIG|CIG| GIG | GIG 19 28743
GIG|GIG|GIG|GIG|GIG|GIA|GIG| GIG| GIG | GIG | GIG 20 28980
CicC|ClC|C/lC|c/IC|CclIC|cCc/IcC|cCc/IC|cCI/IC|CIC|CcCIC]|CIC 21 29407
AA T AAL AIAL AIA| AIA| AI/A | AJA | AIA | AIA | AJA | A/A | 22 29500
GIG|GIG|GIG|GIG|GIG|GIG|GIG|GIG| GIG| GIG | GIG 23 29614
ciIC|CIC|C/IC|C/IC|CIC|CIC|CIC|CI/IC|C/IC|CIT|CIC 24 29796
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Haplotype Pair Number® PS PS
. Number®| Position®

21/8 | 8/30 |21/16| 8/16 |21/13| 4/15 | 4/22 | 8/1 | 16/9 | 16/1 | 4/4 [22/15
Cic|CIT|C/IC|C/IC|C/IC|CIC|CIC|C/IC|C/IC|CIC|CIC|CIC 1 2027
T | T | TT | TUT | TT | TT | TT | TIC|TT | TIC|TIT | TIT 2 2137
G/IG |G/IG|G/IG|G/IG|GIG|ANG|AG|GIG|GIG|GIG| AA | GIG 3 2160
CiIC|C/IC|C/IC|C/lC|C/C|C/IC|C/C|C/C|CIC|C/C|CIC|CIC 4 2393
AA | AIATANATAA|[AA|ANATAAIANALAA| AA| AA | AA 5 2427
G/IC |C/IG|GIG|CIG|GIG|GIG|GIG|GIC|G/IC|GIG|GIG|GIG 6 3096
T | TT |\ TT | UT | T | T | T | M| TT | TT | TT | TT 7 3253
G/IG |G/IG|GIG|G/IG|GIG|GIG|GIG|GIG|GIG|GIG|GIG|GIG 8 3258
cic|c/ic|c/ic|c/ic|cClc|cic|cT|CIC|CIC|C/IC|CIC|CIT 9 3375
T/C |[C/IC|T/IC |CIC|TIC|CIC|ICIC|TIC|CIC|C/T|C/IC|CIC 10 4629
cec|cc|CT|CT |C/IC|TIC|TIT | TIC|CT|TIT| TT | CIT 11 5076
G/IG |GIG|GIG|GIG|GIG|GIG|GIG|GIG|GIG| GIG|GIG | GIG 12 11834
G/G |GIC|GIG|G/IG|G/IG|GIG |GG |GIG|GIG|GIG|GIG|GIG 13 22396
C/IC|C/IC|C/C|C/C|CIC|C/IC|CIC|C/IC|CIC|C/C|CIC|CIC 14 22670
AA | AIA| AIA | A/ A | AIA |AIG | A/A | A/A | AJA| AIA | AIA | AIG 15 28129
G/IG |G/IG|G/A|G/A|GIG|GIG|G/IG|GIA|GA| AA | GIG | GIG 16 28318
G/IG |G/IG|GIG|GIG|GIG|GIG|GIG|GIG|GIG|GIG|GIG | GIG 17 28423
7T |\ T | YT || UT T T | T T | TIT | TIT | TIT 18 28479
G/IC |C/IG|GIG|C/IG|GIG|GIG|GIG|GIC|GIG|GIG|GIG|GIG 19 28743
G/G |G/IG | G/IG|GIG|GIG|GIG|GIG|GIG|GIG| GIG |GG |GIG 20 28980
C/iC |C/IC|C/IC|C/IC|C/C|CIC|CIC|CIC|C/C|C/C|CIC|CIC 21 29407
AA | AA | AIA | AA|AA | ANA|AA | ANATAA|AA|AA|AA 22 29500
G/IG |[G/IG|G/IG|GIG|GIG|GIG|GIG|GIG|GIG|GIG|GIG|GIG 23 29614
CIC|C/IC|C/[C|C/C|C/IC|CIC|C/C|{CIC|C/C|C/C|CIC|CIC 24 29796

*Haplotype pairs are represented as 1% haplotype/2™ haplotype; with alleles of each haplotype

shown 5’ to 3" as 1% polymorphism/2™ polymorphism in each column;

®PS = polymorphic site;

°Position of PS in SEQ ID NO:124.

11. The method of claim 10, wherein the identified genotype of the individual comprises the

12.

nucleotide pair at each of PS1-PS24, which have the location and alternative alleles shown in
SEQ ID NO:124. '

A method for identifying an association between a trait and at least one haplotype or haplotype
pair of the protocadherin 2 (cadherin-like 2) (PCDH2) gene which comprises comparing the
frequency of the haplotype or haplotype pair in a population exhibiting the trait with the
frequency of the haplotype or haplotype pair in a reference population, wherein the haplotype is
selected from haplotypes 1-31 shown in the table presented immediately below, wherein each of
the haplotypes comprises a set of polymorphisms whose locations in SEQ ID NO:124 and

identities are set forth in the table immediately below:

52



PCT/US01/18321

WO 01/94361

g FEBahgascRIEBERRRLRR SRS
Dn.u. 222223333451222222222222
%

RE |T|Nm|s|vl|o~ ooV 2Teen®RQISINQIT
g .
b4

Lo |(ol0|<|o|F o000 |000|0(OFO|o0|<|O|o
MCTGCAGTGCCCGGCAGGTGGCGGC
LloH|ojol<|o-lojojloo|vojoI<|O|O|O|Olo|<|O]|O
doj+oloj<|lo-oolojo|ololo|<|o|lojFlololo|o|o|o
A (S NG SIE Gl ool 1SN HSHSIEJIGHUIHGIEd (S IR IO S

o wCTGCACTGCCTGGCAAGTCGCGGC

m |0 00O |Olojo|jojojo|o|<|o|o|FO|B|o|<|O|O

M L (S) G SIE4[SHA OIS SHSNHONGHSIE (GO R SHONSIES G (&)

W N~ OO |<(OF|O-|O|H|Olo|o|<|/o|o|—|olo|o|<|lo]o

* © OO |<|OFO|OOIH OO <|O|o-lo/o|o]|<io|lo

WO [<|O[<|O OO0 IF|OO|F|<|O|O|o|olo|<|o]o
<O+ [<|o<|OF|O0|o+|o|ojo|<|OBOF|lO|olo|<|o]o
®|O-|<|o|<|O|F |0 oo |Ojolo|<|olo|F|o|lolo|<|o|o
NO |+ [<|O|<|O |- |<|O|O[FO|o|o|<|O|O|~|O|o|o|<|o|o
— 0000 (<|O OO0 |0|o|<|<|O /- O|olo|<|o|o

cn
0w NHIBISNIgRRL R RRIDRRIISIBES
0% QSINISRRNNSCRRINS 0 BB D% 0> BIS|S
S NN NN IO [ N NN QSN N S SR A S
o}
RE || e[v|eleN el RF N2 2L |2 2R IS QIR N
b
o|F[F[O]O|<|O|+|O0I0]O]O|O|0|<|O|O[—{OiO]|O|<|O|0
K- |Hlolo|<|oj-|o|lojolo|o|o]jol<|o|o|-|o|o|o|<cio|o
Q- ojo|<|O-(Blofo[o|o|o]O[<|OOl0IOB|0|<|<|O
Q- |oloi<|o|~|olojolojv|o|o|<|O|<|-|O|v|o|<|B|o
N|-||ojo|<|o|o|o|o|o|ojojojo|<|o|o(-|ololo|<io|o
Q|- |<|o|<|O|~|Ojo]|O|+| OO0 O[O ||O|o]|o|<| O
2]
w Q- |<lo|<|oi-o|olol-|olo|o|<|(olol-|o|o|o|<|olo
£
2 [JlojF|jojojojo|-ojo|jolojo|o]ol<|Olo-|ojo|o|<|o|o
(0]
S QoH|oo|<|o|+ o] |o|-|ojol-|o|o|ol-ololo|<|ojo
e}
a
K J|o|F|olo|<|o| oo |o|o|o|<|o|o|-|oolo|<c|olo
pyj (Sl (ONSIE ol OIS IS HOHONSIE A (0[Ol GO SIE4[O)[&)
KOO0 |O|H OO0 |O|O|<|O|O||B|Blo|<|O|o
2o |ojo|<|O(~|0|ojo-|ojo]o|<|o|o|—|o|o|o|<|olo
Llo|-|0|o|<|O-|0|O|O||OO|0|<|O|O|+|o|vjo|<|O|O
Slo|-|ojoj<|o-|o|o|o|+o|o|o|<|< |- |O|oj-|O|0]o
LloHojo|<]ol~o/ojo-ojojo|<|< O |ololo]|<|olo

53



15

20

WO 01/94361 PCT/US01/18321

*Alleles for haplotypes are presented 5" to 3" in each column

*PS = polymorphic site;

‘Position of PS in SEQ ID NO:124;

and wherein the haplotype pair is selected from the haplotype pairs shown in the table
immediately below, wherein each of the PCDH2 haplotype pairs consists of first and second
haplotypes which comprise first and second sets of polymorphisms whose locations in SEQ ID
NO:124 and identities are set forth in the table immediately below:

Haplotype Pair Number® PS PS
Number® | Position®

21/21(16/16 | 8/28 | 8/17 [21/10| 21/2 | 28/9 | 19/5 | 21/6 [21/12]| 21/1

CIC | C/IC|CIT |C/C|C/IC|CIC|T/C|CIC|CIC|CIC|CIC 1 2027
T 7T |\ TT | T T | T T | TT | TUIT | TIT | TIC 2 2137
G/G | GIG | GIG | GIG | GIG| GIA| GIG | GIA| GIG | GIG | GIG 3 2160
C/C|C/IC|C/IC|C/IC|CIC|C/IC|C/IC|C/IC|CIA|CIC]|CIC 4 2393
AA | AA | AIA | AIA | AA | AA | AA | AA | AJA | AIA | A/A 5 2427
G/IG | G/IG|CIG | C/G|GIC|GG|GIC|GG|GG|GG]| GG 6 3096
T | TUT |7 | T | T | TT | 7T | T | 7T | TIT | TIT 7 3253
G/G |GG |GG |GG|GG|GA |GG |GG |GG |GG |GG 8 3258
CIC|CIC|C/IC|C/IC|ClIC|C/IC|C/IC|C/c]|CIC|CIC]|CIC 9 3375
T CC|CIC|CIC|TIC|TIC|CIC|CIC|TIC|TIC]|TT 10 4629
cC | Tm|CC|CT |CT |CT{C/IC|TT|CIT|CIC|CIT 11 5076
G/IG | GIG | G/IG |GG |GG |GG |GG |GIG|GIG| GG | GIG 12 11834
G/IG | G/IG| GIC | GIG|GIG|GIG|CIG|GIG|GIG|GIG|GIG 13 22396
CIC|Clc|Cclc|clc|clc|jclc|c/lc|CT|CIT|CIC]|CIC 14 22670
AIA | AIA | AIA | ANA | ANA | AA | AIA | A/A | AIA | AIA | AIA 15 28129
G/IG| AIA | GIG | G/IA | GIA| GIG | GIG | GIG | GIG | GIG | GIA 16 28318
GIG | G/IG | GIA | GIG | GIG | GIG | NG | GIG | GIG | GIG | GIG 17 28423
7T\ TUT |\ TT T T T T T T T | T 18 28479
G/G|G/IG|CIG|CIG|GIC|GIC|GIG|GIC|GIG]|GIC|GIG 19 28743
G/IG | GIG|GIG | GIG|GIG|GIG|GIG| GG |GG | GG| GG 20 28980
ClC|C/IC|C/IC|CT|CIC|C/IC|C/IC|C/IC|CIC|CIC|CIC 21 29407
AIA | AA | AA | AIG | AG | AA | AA | A/A | AIA | AIG | AIA 22 29500
G/IG | G/IG|GIG|GIG |GG |GIG|GIG|GIG|GIG |GG | GIG 23 29614 -
CC|C/IC|C/C|Cc/IcC|cClcC|cClIcC|C/IC|cC/IC|C/IC|C/IC]|CIC 24 29796

54



25

WO 01/94361

PCT/US01/18321

Haplotype Pair Number® PS PS
Number® | Position®
21/9° 8/9 | 8/3 [16/19| 8/31 [21/24 |16/12| 8/14 | 8/19 |21/29|21/30
cic|cicC|clCc|ciCc|lCcT|Cc/lC|C/IC|C/IC|CIC|CIT|CIT 1 2027
T | TIT | TT | TIT | TUT | TIT | T/T | TIT | T/IT | TIT | T/T 2 2137
G/IG | GIG| GA |GG |GIG|GIG|GIG| GIG|GIG| GIG| GIG 3 2160
clIC|ClIC|C/lC|C/lC|C/lC|CIC|CIC|C/IC|CIC|CIC|CIC 4 2393
AA | AIA | AIA | ANA | AIA ) AIG | AJA L AIA | AJA | AIA | AIA 5 2427
G/IC|CIC | CIG|GIG|CIG|GIC|GIG|CIG|CIG|GIG| GIG 6 3096
T T |\ T TT |\ TUT | TIT | T T | TIT | TIT | TIT 7 3253
G/IG | GIG|GIG|GIG|GIG|GIG | GIG] GIG|GIG | GIG | GIG 8 3258
clIC|CIC|C/IC|IC/IC|C/IC|C/C|C/IC|C/IC|CIC|CIC]|CIC 9 3375
TIC | CIC|C/IC|C/IC|C/IC|T/IC|C/IC|CIC|CIC|TC]/|TC 10 4629
cc|CclC|CT|TIT|C/IC|CIC|TIC|CIC|CIT|CIC|CIC 11 5076
GIG|GIG| GG |GIG|GIG|GIG|GIG|GIG|GIG| GIG | GIG 12 11834
GG |GG |GIG|GIG|GIG|GIG|GIG|GIG|GIG| GIC| GIC 13 22396
CiICiC/IC|yC/IC|C/ICC/IC|C/IC|C/IC|C/IC]|CIC]|CIC)|CIC 14 22670
AIA | AIA | AIA | A/ A | AJA | A/A | AJA | A/IA | AIA | A/A | A/IA 15 28129
GIG | GIG|GIG|AG |GG |GIG| AG|GIG|GIG|GIG | GIG 16 28318
G/G | GIG|GIG|GIG|GIG|GIG| GIG| GIG| GIG | GIG | GIG 17 28423
T |\ 7T, TUT | T\ T\ T | T | T | TIT | TIC | TIT 18 28479
GIG|C/IG|C/IC|GIG|C/IG|GIC|GIC|CIG|CIG|GIG|GIG 19 28743"
GIG |GG |GG |GIG|GIG|GIG|GIG| GIG|GIG|GIG| GIG 20 28980
cicC|c/lC|cC/lCc|Cc/c|cic|cic|c/Ic|c/lc|C/IC]|clC|cIC 21 29407
AA | AIA | AJA | AIA | AJIA | AIA | AIG | AIG | A/A | AJ/A | AIA 22 29500
GIG|GIG |GG |GIG|GIG|GIG|GIG|GIG|GIG| GIA | GIG 23 29614
CIC|C/IC|C/IC|ClC|Cc/IC|cCIcC|Cc/IC]cCc/IC|CI/IC|CIC|CIC 24 29796
Haplotype Pair Number® PS PS
' Number® | Position®
13/25| 21/7 | 8/18 [21/28 | 13/27 | 30/11 | 16/1319/23 | 8/13 |13/26 |21/20
Clm|ciIC|C/IC|CIT|C/T|TIC|C/IC|CIC|CIC|CIT|CIC 1 2027
T |\ TT |\ T TT |\ TT | T | TIT | T | TIT | TIT | TIT 2 2137
GA | GIG |GG |GG |GIG|GIG|GIG|GIG| GIG| GIA | GIG 3 2160
CIC|CA|ClC|C/lC|C/IC|CIC|C/IC|C/lc|C/IC]|CcIC]|clc 4 2393
AA | AIA| A/ A | AIA | AJA | AJIA | AIA | A/A | A/A | AJA | AA 5 2427
GIG|GIG|CIG|GIG|GIG|GIG|GIG|GIG|CIG|GIG | GIG 6 3096
T TT | TT | TT | TIC | TT | TT | TT | TT | TT|TT 7 3253
GIG |{GIG|GIG|GIG|GIG|GIG|GIG|GIG|GIG!| GIG| GIG 8 3258
CiIC|CT|CIC|CIC|C/IC|CIC|CIC|CIT|CIC|CIC]|CIC 9 3375
CIC|TIC|CIC|TIC|C/IC|CIC|CIC|C/IC|CIC|CIC| TT 10 4629
cmjcityct|C/IC|C/IC|CIC|TIC| TT |CIC|CIT|CIC 11 5076
GIG |GG |GG|GIG|GIG|GIG| GIG|GIG|GIG | GIG| GA 12 11834
GIC |GG |GIG|G/IC|GIC|CIC|GIG|GIG|GIG| GIG | GIG 13 22396
cic|ciIc|Cc/lC|C/lC|cCc/IC|c/lc|c/lclcCcIT|C/IC|CIC|cIC 14 22670
AIA | AJAA | AA | AIA | AJ/A | AIA | AIA | AIG | A/A | AIA | AIA 15 28129
GIG | GIG |GG |GG |GIG|GIG| NG | GIG | GIG | GIG | GIG 16 28318
G/IG | GIG|GIG|GA|GIG| GG | GIG|GIG|GIG|GIG | GIG 17 28423
T |\ TT T T | T | T T U TIT | T | TIT 18 28479
GIC|GG|CIC|GIG|GIG|GIG|GIG|GIG|CIG|GIG| GIG 19 28743
GIG |GG |GIG|GIG|GIG| GA|GIG|GIG| GG | GIG | GIG 20 28980
cc|lcic|cieclcic|cicicic|yc/icjcic|cic|cic|cic 21 29407
AIA | AIA | A/A | AIA | AJA | AJA | A/A | AIA | A/A | A/IA | AA 22 29500
GIG|GIG |GG |GG |GIG|GIG|GIG| GIG|GIG|GIG | GIG 23 29614
cic|c/ic|cic|C/c|{cCc/c|C/IC|C/IC|CIC|CIC|CIT|CIC 24 29796
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Haplotype Pair Number® PS PS
Number®| Position®

21/8 | 8/30 |21/16] 8/16 |21/13| 4/15 | 4/22 | 8/1 | 16/9 | 16/1 | 4/4 |22/15
Ciclcm|cic|cic|cic|cic|cic|cic|cic|cic|cic|cic 1 2027
T | TT | TT | T | T | T | TIT|TIC| T | TIC| TIT | TIT 2 2137.
G/IG |GIG|G/IG | GIG|GIG| AIG|AIG|GIG|GIG|GIG| AIA | GIG 3 2160
CIC | C/C|C/C|c/c|cic|c/c|cic|cic|cic|cic|cic|cClc 4 2393
AA | AVA |ANA TAATAATAATANATANA|AA|AATAAT AA 5 2427
GIC |C/IG|G/IG|CIG|GIG|GIG|G/G|GIC|GIC|GIG|GIG]|GIG 6 3096
T | T |\ UT |\ T [T | T | T | Tm | T | M [T | 1T 7 3253
G/IG |G/G|GIG|GIG|GIG|GIG|GIG|GIG|GIG|GIG|GIG|GIG 8 3258
CIC |C/lc|c/iC|c/lc|clc|CciICc|CT|c/IC|cic|cic|ciIc]| T 9 3375
T/C |C/IC|TIC|CIC|TIC|CIC|CIC|TIC|C/IC|CIT|CIC]|CIC 10 4629
cic | cec|laT|cT|cec|TiICc|TIT|TIC|CT|TIT|TIT|[CIT 11 5076
G/IG |G/IG|GIG | GIG|GIG|GIG|GIG|GIG | GIG| GIG | GIG | GIG 12 11834
G/IG |G/IC|G/IG|GIG|GIG|GIG|GIG|GIG|GIG|GIG| GIG| GIG 13 22396
cic|Cic|c/ic|c/ic|cic|c/ic|c/ic|{cic|c/ic|c/c|cic]|cic 14 22670
AA | AIA | AA|AA | AA|AG|AA|AA | AA| AA]ANATAG 15 28129
G/G |GIG|G/A|GIA|GIG|GIG|GIG|GIA|GIA| AA | GIG | GIG 16 28318
G/G |G/IG|G/IG|GIG|GIG|GIG|GIG|GIG|GIG|GIG|GIG|GIG 17 28423
T | T | TT | T | T | TT | T | T | T | T | TIT | 1T 18 28479
G/IC |C/IG|GIG|CIG|GIG|GIG|G/IG|GIC|GIG|GIG|GIG|GIG 19 28743
G/IG |GIG|GIG|G/IG|GIG|GIG|GIG|GIG | GIG | GIG | GIG | GIG 20 28980
CiC|c/ic|clc|cic|cic|cic|ic/ic|c/ic|cic|cic|cic]|cicC 21 29407
AA | AATAA|IANA|NA|AATAAANA|AA|ANAAAT AA 22 29500
G/IG |G/IG|GIG|GIG|GIG|GIG|GIG|GIG|GIG|GIG|GIG| GIG 23. 29614
CIC |C/IC|C/C|c/c|clc|c/c|cC/IC|C/IC|c/IC|CIC]|CIC]|CIC 24 29796

“Haplotype pairs are represented as 1¥ haplotype/2™ haplotype; with alleles of each haplotype

shown 5" to 3 as 1% polymorphism/2™ polymorphism in each column;

’pS = polymorphic site;

°Position of PS in SEQ ID NO:124; -

wherein a higher frequency of the haplotype or haplotype pair in the trait population than in the
reference population indicates the trait is associated with the haplotype or haplotype pair.

13. The method of claim 12, wherein the trait is a clinical response to a drug targeting PCDH2.

14.  Anisolated genotyping oligonucleotide for detecting a polymorphism in the protocadherin 2
(cadherin-like 2) (PCDH2) gene at a polymorphic site (PS) selected from the group consisting of
PS1, PS2, PS3, PS4, PS5, PS6, PS7, PS8, PS9, PS10, PS11, PS12, PS13, PS14, PS15, PS16,
PS17, PS18, PS19, PS20, PS21, PS22, PS23 and PS24, wherein the selected PS have the location
and alternative alleles shown in SEQ ID NO:124.

15.  The genotyping oligonucleotide of claim 14, which is an allele-specific oligonucleotide that
specifically hybridizes to an allele of the PCDH2 gene at a region containing the polymorphic
site.

16.  The allele-specific oligonucleotide of claim 15, which comprises a nucleotide sequence selected
from the group consisting of SEQ ID NOS:4-27, the complements of SEQ ID NOS:4-27, and
SEQ ID NOS:28-75.

17.  The genotyping oligonucleotide of claim 14, which is a primer-extension oligonucleotide.
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18.  The the primer extension oligonucleotide of claim 17, which comprises a nucleotide sequence
selected from the group consisting of SEQ ID NOS:76-123.
19.  AXkit for genotyping the protocadherin 2 (cadherin-like 2) (PCDH2) gene of an individual, which
comprises a set of oligonucleotides designed to genotype each of polymorphic sites (PS) PS1,
PS2, PS3, PS4, PS5, PS6, PS7, PS8, PS9, PS10, PS11, PS12, PS13, PS14, PS15, PS16, PS17,
PS18, PS19, PS20, PS21, PS22, PS23 and PS24, wherein the selected PS have the location and
alternative alleles shown in SEQ ID NO:124.
20.  Anisolated polynucleotide comprising a nucleotide sequence selected from the group consisting
of:
(a_) a first nucleotide sequence which comprises a protocadherin 2 (cadherin-like 2) (PCDH2)
isogene, wherein the PCDH2 isogene is selected from the group consisting of isogenes 1-
20 and 22 - 31 shown in the table immediately below and wherein each of the isogenes
comprises the regions of the SEQ ID NOS shown in the table immediately below and
wherein each of the isogenes 1- 20 and 22 - 31 is further defined by the corresponding set
of polymorphisms whose locations in SEQ ID NO:124 and identities are set forth in the

table immediately below

Isogene Number® PS PS Region
Number® |Position°| Examined®

—
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Isogene Number® ‘ PS PS Region
: Number®| Position® | Examined®

26|27 |28
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“Alleles for isogenes are presented 5" to 3” in each column

*PS = polymorphic site;

°Position of PS in SEQ ID NO:124; )

“Region examined represents the nucleotide positions defining the start and stop positions
within SEQ ID NO:124 of the sequenced region;

a second nucleotide sequence which comprises a fragment of the first nucleotide sequence,
wherein the fragment comprises one or more polymorphisms selected from the group
consisting of thymine at PS1, cytosine at PS2, adenine at PS3, adenine at PS4, guanine at
PS5, cytosine at PS6, cytosine at PS7, adenine at PS8, thymine at PS9, cytosine at PS10,
thymine at PS11, adenine at PS12, cytosine at PSB, thymine at PS14, guanine at PS15,
adenine at PS16, adenine at PS17, cytosine at PS18, cytosine at PS19, adenine at PS20,
thymine at PS21, guanine at PS22, adenine at PS23 and thymine at PS24, wherein the
selected polymorphism has the location set forth in the table immediately above; and

a third nucleotide sequence which is complementary to the first or second nucleotide

sequence.

The isolated polynucleotide of claim 20, which is a DNA molecule and comprises both the first

and third nucleotide sequences and further comprises expression regulatory elements operably

linked to the first nucleotide sequence.
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22.

23.
24.
25.

26.

217.
28.

A recombinant nonhuman organism transformed or transfected with the isolated polynucleotide
of claim 20, wherein the organism expresses a PCDH2 protein encoded by the first nucleotide
sequence.

The recombinant organism of claim 22, which is a nonhuman transgenic animal.

The isolated polynucleotide of claim 20 which consists of the second nucleotide sequence.

An isolated polynucleotide comprising a nucleotide sequence selected from the group consisting
of:

(2) a coding sequence for a protocadherin 2 (cadherin-like 2) (PCDH2) isogene wherein the
coding sequence is defined by a haplotype selected from the group consisting of 2¢, 3¢-20c,
and 22c-31c shown in the table immediately below and wherein the coding sequence
comprises SEQ ID NO:2 except at each of the polymorphic sites which have the locations
and polymorphisms set forth in the table immediately below:

Coding Sequence Subhaplotype Number® PS PS
Number® | Position®

2¢ |3c-6¢, 11c-14c¢,| 7¢,22¢ 23¢c | 8¢,9c, | 15¢ | 20c | 27c |

16¢-19¢, 25¢- ‘ 10c, 24c

26¢, 28c-31c
G G G C G G G 6 582
T T T T T T C 7 739
A G G G G G G 8 744
C C T C ] C C 9 861
C C C C C T |1 C 10 2115
G G G G G A G 12 2479
A A A A G A A 15 2646

*Alleles for coding sequence haplotypes are presented 5" to 3” in each column; the
numerical portion of the coding sequence haplotype number represents the number of the
parent full PCDH2 haplotype;
°PS = polymorphic site;
°Position of PS in SEQ ID NO:2;
and
(b) a fragment of the coding sequence, wherein the fragment comprises at least one
polymorphism in SEQ ID NO:2 selected from the group consisting of cytosine at a pbsition
corresponding to nucleotide 582, cytosine at a position corresponding to nucleotide 739,
adenine at a position corresponding to nucleotide 744, thynﬁne at a position corresponding
to nucleotide 861, cytosine at a position corresponding to nucleotide 2115, adenine at a
position corresponding to nucleotide 2479 and guanine at a position corresponding to
nucleotide 2646.
A recombinant nonhuman organism transformed or transfected with the isolated polynucleotide
of claim 25, wherein the organism expresses a protocadherin 2 (cadherin-like 2) (PCDH2) protein
encoded by the polymorphic variant sequence.
The recombinant organism of claim 26, which is a nonhuman transgenic animal.

An isolated polypeptide comprising an amino acid sequence which is a polymorphic variant of a
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29.
30.

31.

reference sequence for the protocadherin 2 (cadherin-like 2) (PCDH2) protein or a fragment
thereof, wherein the reference sequence comprises SEQ ID NO:3 and the polymorphic variant
comprises one or more variant amino acids selected from the group consisting of proline at a
position corresponding to amino acid position 247 and serine at a position corresponding to
amino acid position 827.

An isolated antibody specific for and immunoreactive with the isolated polypeptide of claim 28.
A method for screening for drugs targeting the isolated polypeptide of claim 28 which comprises
contacting the PCDH2 polymorphic variant with a candidate agent and assaying for binding
activity.

A computer system for storing and analyzing polymorphism data for the protocadherin 2
(cadherin-like 2) gene, comprising:

(a) acentral processing unit (CPU);

(b) acommunication interface;

(c) adisplay device;

(d) an input device; and

(e) adatabase containing the polymorphism data;

wherein the polymorphism data comprises the haplotypes set forth in the table immediately

below:

Haplotype Number® PS PS.
Number® | Position®

1 2 3 4 5 6 7 8 9 (10|11 (12 (1314 | 15
c|c|c|jclcjcjc|jcijcyjcjc|lcjclc|c 1 2027
c| 17T, 17T T | T T{T | T | TI{T|{T|T| T | T{|T 2 2137
G|IA|A|A|A|G|G|G|G|G|G|G|G|G]|G 3 2160
c|c|c|CcC|C|A]A|]C|C|]ClcCcjCc|jcCc|C]|C 4 2393
AJAIAJAA|A|IAIAA|IAIAIAIAIAILA 5 2427
G|G|G|G|G|G|G|C|C|C|G|G|G|G]|G 6 3096
T|T| 17T | 7T, T | T | T | T|T | T|T|T | T|T|T 7 3253
G|IA|G|G!|G|G|G|G|G|G|G|GIlIG|G|G 8 3258
c|c|jcjc|ycyjc|]T|]cljcjcjcljcjc|jc|c 9 3375
T|]c|]c|CcC|Cc|]Cc|Cc|Cc|Cc|c|jc|c,c|c|cC 10 4629
T|T|T{T| T | T|T|C|C|T|C|]C|C]C]|C 11 5076
G|G|G|G|G|G|G|G|G|G|G|G|G|G|G 12 11834
G|G|G|G|G|G|G|G|G|GlC|G|G|G |G 13 22396 .
c|c|cjc|T|T|]C|C|C|]CcC|]Cc|CclCc]|cC]|C 14 22670
A|lAJA|A|AJTA|A A A A|AIA|A|AI|IG 15 28129
A|G|G|G|G|G|G|G|G|AlIlG|G|G|G]| G 16 28318
G| G| G| G|G|G|G|G|G|G|G|G|G|G]|G 17 28423
T| T | T T| T|T|T|TI|T|T TI| T T T|T 18 28479
G|C|]CcC|G|C|G|G|Cc|Ggl|lCcClGgiCc|G!|G |G 19 28743
G| G|G|G|G|G|G|G|G|IG|]A|G|G|G]|G 20 28980
c,c|jcyjc|jcjcjcyjcyjc|jec|jc|jcjcyjc|c 21 29407
A|lA/AAJA|A AIAIA|GIA|G|IAIG]|A 22 29500
G| G|G|G|G|G|G|G|G|G|G|G|G|G|G 23 29614
c|jcy¢c;jc|jcyjc|jcycyjc|jc|lcjcyjcylcyc 24 29796

(=
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*Alleles for haplotypes are presented 5" to 3" in each column
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polymorphic site;

°Position of PS in SEQ ID NO:124;

10

and the haplotype pairs set forth in the table immediately below:
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Haplotype Pair Number® PS PS
: Number® | Position®
21/21(16/16| 8/28 | 8/17 |21/10| 21/2 | 28/9 | 19/5 | 21/6 |21/12| 21/1
Cic|ClIC|CT|C/C|CIC|C/IC|T/C|CIC|CIC]|CIC]|CIC 1 2027
T | TT | TY | TT | TT | TT | T | /T | TIT | T/T | TIC 2 2137
GIG|GIG|GIG |GG |GG |GA |GG | GA |GG | GIG | GIG 3 2160
C/IC|{C/IC|C/IC|C/IC|CIC|CIC|CIC|CI/IC|CIA|CIC]|CIC 4 2393
AIA | A/AA | A/A | AIA | A/ A | A/ A | A/AA | AJIA | AIA | AJA | A/A 5 2427
G/G|GG|CIG|CIG|GIC|GG|GIC|GIG| GG | GIG| GIG 6 3096
T | T/T | TT|TT|TUT | T/T | T | TT | TT | TIT | T 7 3253
GIG|GIG|GIG|GIG|GIG|GA |GG |GG | GIG| GIG | GIG 8 3258
cic|cic|cic|c/ic|cCiIC|C/IC|CIC|CIC|CIC|CIC|CIC 9 3375
TT|CIC|CIC|CIC|TIC|TIC|CIC|CIC|T/IC|TIC]|TT 10 4629
cec|Tr|cic|CcT|CT|CT|CIC| T[T |CT|CIC|CIT 11 5076
GIG | GIG|GIG|GIG|GIG|GG|GIG| GIG|GIG| GG | GIG 12 11834
G/G|GIG|GIC|GIG|GIG|GIG|CIG|GIG|GIG| GIG | GIG 13 22396
CciIc|C/C|C/IC|C/C|C/IC|CIC|C/IC|CIT|CIT|CIC]|CIC 14 22670
AA | AIA | AJIA | AIA | AIA | AIA | AJA | AJA | A/A | A/A | AIA 15 28129
G/IG| AAA | GIG | G/IA| GIA | GIG|GIG| GIG| GIG | GIG | GIA 16 28318
G/IG | GIG| GA |GG |GG |GIG| AIG| GIG| GIG | GIG| GIG 17 28423
TT |\ TT |\ TT | T | TT | TIT | T | TT | TT | TIT | T/T 18 28479
GIG|GIG|C/IG|C/IG|GIC|GIC|GIG| GIC|GIG|GIC|GIG 19 28743
G/IG|GG|GIG |GG |GG |GIG|GIG| GIG|GIG| GIG | GIG 20 28980
C/IC|C/IC|C/IC|CT|CIC|CIC|CIC|CIC|CIC]|CIC]|CIC 21 29407
AA | AJA | AIA | AIG | AG | AIA | AA | AJ/A | AIA | AIG | A/IA 22 29500
G/IG|GIG|GIG|GIG|GIG|GIG|GIG| GIG| GG | GIG | GIG 23 29614
ciICiCIC|C/IC|C/IC|CIC|CIC|C/IC|CIC|CIC|CIC]|CIC 24 29796
Haplotype Pair Number® PS PS
Number® | Position®
21/9 | 8/9 | 8/3 |16/19]| 8/31 |21/24|16/12| 8/14 | 8/19 [21/29|21/30
cc|clc|c/lc|c/lc|CT|C/IC|C/IC|C/IC|CIC|CIT|CIT 1 2027
T | TT |\ T | TT | TT | TT | T | TT | TT | TT | TT 2 2137
GIG|GIG| GA |GG |GG |GIG|GIG|GIG|GIG | GIG | GIG 3 2160
cic|ClC|C/IC|CIC|C/IC|C/IC|C/IC|C/IC|CIC|CIC|CIC 4 2393
AA | A/AA | A/ A | AIA | AIA | AIG | AIA | AIA | AJA | AJA | A/A 5 2427
G/IC | CIC | CIG|GIG|CIG|GIC|GIG|CIG|CIG| GIG| GIG 6 3096
T T |\ TyrT |\ TT | TM T |\ M| T | T | TIT | TIT 7 3253
GIG| GG | GIG|GIG|GIG|GIG|GIG| GIG| GIG| GIG | GIG 8 3258
cic|clc|cicC|C/lC|cCIC|C/IC|C/IC|C/C|CIC|CIC|CIC 9 3375
TIC|CIC{C/IC|C/IC|C/IC|T/IC|CIC|CI/IC|CIC|TIC|TC 10 4629
CIC|CIC|CT|TIT|CIC|C/IC|TIC]|CIC|CIT|CIC]|CIC 11 5076
G/IG|GIG|GIG|GIG|GIG|GIG|GIG| GIG!| GIG | GIG | GIG 12 11834
G/IG|GIG|GIG |GG |GIG|GIG|GIG|GIG| GG | GIC | GIC 13 22396
cic|cicC|C/IC|C/IC|CIC|C/IC|C/IC|C/IC|CIC|CIC]|CIC 14 22670
AIA | AA | AA | A/A | AIA | A/ A | AJ/A | AIA | AIA | AIA | AIA 15 28129
GIG | GIG|GIG|AG |GG |GIG| AG| GIG| GIG| GIG | GIG 16 28318
GIG|GIG|GIG|GIG|GIG|GIG|GIG| GIG| GIG | GIG | GIG 17 28423
T |\ TT | TT | T | TT | T | TT | TIT | TUT | TIC | T/T 18 28479
GIG|C/IG|C/IC |GIG|CIG|GIC| GIC|CIG|CIG| GIG|GIG 19 28743
G/IG|GIG| GG |GG|GIG|GIG|GIG| GIG| GIG | GIG | GIG 20 28980
ClC|ClC|ClC|C/C|ClC|CIC|C/IC|CIC|CIC/|CIC]|CIC 21 29407
AA | A/A L AJA | A/A | AIA | AA | AIG | AIG | AIA | AIA | AIA 22 29500
GIG|GIG|GIG |GG |GG |GIG|GIG| GIG| GIG | GIA | GIG 23 29614
CIC|C/IC|CIC|C/IC|C/IC|CIC|C/IC|]CI/IC|CI/IC|CIC]|CIC 24 29796
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Haplotype Pair Number? PS PS
Number® | Position®
13/25| 21/7 | 8/18 [21/28|13/27 |30/11|16/13|19/23 | 8/13 | 13/26|21/20
CT|CIC|{C/IC|CIT|CIT|T/IC|{CI/IC|CIC|CIC|CIT|CIC 1 2027
T | TT |\ TT | T |\ T |\ T | T | T | TIT ] TIT | TT 2 2137
G/A | GIG|GIG|GIG|GIG|GIG|GIG|GIG| GIG| GIA | GIG 3 2160
CIC|CA|C/IC|C/IC|C/IC|CIC|CIC|CIC|CIC]|CIC|CcCIC 4 2393
AA | AA | AA | AJA | AA | AIA | A/A | AJIA | AIA | AJA | AIA 5 2427
GIG|GIG|CIG|GIG|GIG|GIG|GIG|GIG|CIG|GIG | GIG 6 3096
T | /T | T | TT | T/IC | T TT | T | T | T/T | TT 7 3253
GIG|GIG| GG |GIG|GIG|GIG| GIG|GIG| GIG | GIG | GIG 8 3258
CC|CT|ClIC|Cc/IC|C/IC|C/IC|C/IC|CIT|CIC]|CIC|CIC 9 3375
CC|TIC|CIC|TIC|Cc/IC|C/IC|Cc/IC|c/iIC|cIC|cic| TT 10 4629
Cm|CT |CTt|CIC|C/IC|C/IC|TIC| TT|CIC|CIT|CIC 11 5076
GIG|GIG| GG |GIG|GIG|GIG|GIG| GIG| GIG | GIG| GIA 12 11834
GIC |GG |GIG|G/IC|GIC|CIC|GIG|GIG|GIG| GIG| GIG 13 22396
CiC|C/lC|clC|clCc|c/ICc|C/lC|C/IC|CIT|CIC]|CIC|CIC 14 22670
AA | AA | AA | AA | AA | AJ/A | AIA | AIG | AIA | A/A | A/A 15 28129
GIG | GG |GIG|GIG| GIG|GIG| AIG| GIG| GIG | GIG | GIG 16 28318
G/IG|GIG|GIG|GA|GIG|GIG|GIG|GIG| GIG | GIG| GIG 17 28423
T | T | /T | UT | T/T | TT | TT | TT | TUT | TT | T/T 18 28479
G/IC | G/IG|CIC |GIG|GIG|GIG|GIG|GIG|CIG|GIG| GIG 19 28743
G/IG|GG|GIG|GIG|GIG| GA|GIG|GIG| GIG | GIG | GIG 20 28980
CIC|C/lC|cC/C|c/c|cic|c/ic|c/lc|c/ic|cic]|cic|cic 21 29407
AA | AIA | AA | AJA | AA | AIA | AIA | AIA | AIA | AIA | AA 22 29500
GIG |GG |GIG|GIG|GIG|GIG|GIG|GIG|GIG| GIG | GIG 23 29614
CiC|C/lC|ClC|CIC|CIC|C/IC|C/IC|cCc/lIC|cCIC|CIT]|CIC 24 29796
Haplotype Pair Number® PS PS
Number®| Position®
21/8 | 8/30 |21/16| 8/16 |21/13| 4/15 | 4/22 | 8/1 | 16/9 | 16/1 | 4/4 |22/15
CIC|CIT|C/IC|C/IC|C/IC|CIC|C/IC|CIC|CI/IC|CIC|CIC]|CIC 1 2027
T | TUT | TT | TT | TT | TT | TT | TIC|TT|T/IC|TTI|TT 2 2137
GG |GIG|GIG|GIG|GIG|AIG|AG |GIG|GIG|GIG| ANA | GIG 3 2160
CIC|C/C|C/cC|C/IC|C/IC|C/C|C/IC|CIcC|C/lC|CIC|CIC]|CIC 4 2393
AA | A/A | AIA| AJA | AIA | AJA | AJA | AJA | A/A | AIA | AJA | A/A 5 2427
G/IC |C/IG|G/IG|C/IG|GIG|GIG|G/IG|GIC|GIC|GIG|GIG|GIG 6 3096
T T | TT | TUT | TT | TT | TT | TIT|TT | TT | TT|TT 7 3253
GIG |G/IG|GIG|G/IG|GIG|GIG|GIG|GIG|GIG|GIG|GIG|GIG 8 3258
CIC|C/C|C/IC|C/cC|c/ic|cC/lIC|cT|Cc/C|c/ic|c/lc|cic|cT 9 3375
TIC {C/IC|TIC|C/IC|T/IC|C/IC|CIC|T/IC|C/IC|CIT|CIC|CIC 10 4629
cic|cic|CT|C/T|CIC|TIC|T/T|TIC{C/T|TIT|TT|CIT 11 5076
G/IG |G/IG|GIG|G/IG|GIG|GIG|GIG|GIG|GIG|GIG| GIG | GIG 12 11834
G/IG |G/IC|GIG|GIG|GIG|GIG|GIG|GIG|GIG|GIG| GIG | GIG 13 22396
CIC | C/lC|ICIC|C/C|CIC|C/IC|C/IC|CIC|CIC|CIC|CIC]|CIC 14 22670
AA | AA | AIA | AIA | A/A | AIG | AIA | AIA | AIA | A/A | AIA | AIG 15 28129
G/IG |G/IG|GA|GIA|GIG|GIG|GIG|GIA|GIA| AIA| GIG | GIG 16 28318
GIG |G/IG|G/IG|GIG|GIG|GIG|GIG|GIG|GIG|GIG| GIG| GIG 17 28423
T | M|\ |\ T | T\ T | T | T TIT 18 28479
GIC |C/IG|GIG|C/IG|GIG|GIG|GIG|GIC|GIG|GIG|GIG|GIG 19 28743
GG |GIG|G/IG|GIG|GIG|GIG|GIG|GIG|GIG| GIG| GIG | GIG 20 28980
CIC|C/IC|C/C|C/IC|C/IC|CIC|C/IC|[CIC|CI/IC|C/IC|CIC|CIC 21 29407
AA | AA L AA | AA | AA T AA | AA|AA T AA| AA| AA | AA 22 29500
G/IG |G/IG|GIG|G/IG|G/IG|GIG|GIG|GIG|GIG|GIG|GIG|GIG 23 29614
CIC|C/C|C/C|C/C|cCc/IC|Cc/IC|c/c|c/Ic|Cc/Ic|C/IC|CIC]|CiC 24 29796

63




WO 01/94361 PCT/US01/18321

*Haplotype pairs are represented as 1% Haplotype/2™ Haplotype; with alleles of each haplotype
shown 5" to 3" as 1* polymorphism/2™ polymorphism in each ¢olumn;
°Location of PS in SEQ ID NO:124.

20

32. A genome anthology for the protocadherin 2 (cadherin-like 2) (PCDH2) gene which comprises
PCDH2 isogenes defined by any one of haplotypes 1-31 set forth in the table shown below:

Haplotype Number® PS PS
Number® | Position®

1 2 3 4 5 6 | 7 8 9 (1011112113 {14 | 15

c|ic|cjcjcjcjec|lc|c|jcic|jcjcticic 1 2027
c|\ T, 17T, T |T|T7T|T7T|T|T|T|T|T|T|T|T 2 2137
G AIA|JA|A|G|G|G|G|]G|G|G|G|G|G 3 2160
cic|CcC|C|]C|A|]A|jC|C|C|Cl|Ccl]Cc]|cCc]|C 4 2393
AJAIA|AIAIAJATAIA ALAALTAALA 5 2427
G|G|G|G|G|G|G|Cc|lc|lc|Gg|G|G |G| G 6 3096
T|T|(T|T|T|T|T|T| T | T|T|T|T|T]|T 7 3253
GIA| G|G|G|G|G|G|G|G|G|G|G|G|G 8 3258
c|c|cjcjcyc|jtT|c|ec|c|lclc|jc|c|c 9 3375
T|C|Cc|jCc|CcC|]CcC|]Cc|c|jc|c|]c|c|lc|jc]|C 10 4629
T|T|T|T|T | T{T|]C|C|T|C|C|C|C]|C 11 5076
G| G|G|G|G|G|G|G|G|]G|G|G|G|G|G 12 11834
GilGg|G|lGg|lGcg|lGcg|GglGgliGglaeglclicglG |G| G 13 22396
c|jc|jc|jc|jrtT|T|]Cc|c|]c|jc|cjc|lctic]|c 14 22670
A|AJA|A|A|JA|A|A|A|AAIA|A|A|G 15 28129
A|lG|G|G|G|G|G|G|G|A G|G|IG |G |G 16 28318
G| G| G|G|G|G|G|GIG|G|G|G|G|G|G 17 28423
T/ T| T | T|T|T|T|T|T|T|T|T|TI|TI|T 18 28479
G|C|C|G|C|G|G|]C|G|]C|G|C|G|G]| @G 19 28743
G|IGC|G|G|G|G|G|GIG|IGI{A|IG|G|G]| G 20 28980
c|c|yc,c|jc|jcjcjc|jc|lcljclcjc|c|c 21 29407
A|lAJAIA|IAAIAAJA|G|A|G|A|G|A 22 29500
G| G|G|G|G|IG|G|G|G]G | G|G|G |G| G 23 29614
c|jc|jcjcljc|jcyc|jcjc|jcjc|jclc|lc|c 24 29796
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polymorphic site;

“Position of PS in SEQ ID NO:124.
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CACATGGGCC
GGGGGAAGCC
GAAGGGGCTT
GATTGGTATG
GAAAATTGGG
TTATTGTTGG
AGGTCTTAAG
CATCTACTTA
GAAGTTACAG
GAGCGAGATC
AACAACAACA
ATGACAGGCC
TTCAAAAACC
CIGATAAACC
ACTTTAATGT
TGTCTCAGTA
CGGTGATGCC
GGTATACTCT
TCAGCCCICT
GGGGGTTTTC
ACATATGGCT
TTTCTACCTA
CTATTATACT
ATATACAGAA
TTGCATCATT
TTCATTTAAT
AAGGATATAC
ACTATCCTAA
AAAAGTTAAG
ATTTGTGGAG
GTGGTAAATA
TCTTCATTAG
GARAAGGATT
ACTGAGATCA
TCCCTGGTTC
AAATAAAATC
ATAGATTGTA
TGACAGGGAA
ATGTCTCCAC
TTGTCTGTCT
TGTGTAGTTT

GATTCAAATG
CTAGCCTCAC

ACCGATACTG

A
GAAAGTGAAG
CTAGCTCATT
GGCCAATGAA
CCCGGGATGA

AGAAAGCCAT

AAGTTTCTCA
TGCTTTTGAG

[exon 1:

CGTAGGGAGA
TTCTGCAGAC
GATTTTTGGG
TTAATCCAAG
GAACCCAAGT
GGGAATGGCT
AAAACTATGA
GAAGTCTGAG
TGAGCTATGA
CTGCCTCAGA
ACGAAAATCT
TTATTATTGA
AGATTGTGAA
AGTGTATCTC
GTTTTCAAAT
GGTCTAGAGG
TAGACCATTG
TTATTCTAAA
TGCTGGTCTG
AGAGATTAAT
TTTCATCTCT
CCTAACCTAT
TCAAAAGGAC
ATAGTATGAG
AATTGAGGCT
AGGATAGGAG
ATCTCATCTC
TCATTATAAT
GCTCTTTATT
CTTTGCTGCC
GGCCTGGCTT
CAGTGCAACT
GATCRAGTAA
TGCTCCTTIGT
TTAAGARATG
TGAATTGTAC
ACTCCTGCTA
TGCTAATTTC
GGAAATGCTA
TCCAACAAGC
TCGGTTTGGT

TTTAATGAGT
AGCCCCRAGG

GCAAGGCGCT

TTCCTGGCGC
CTTCGTGCAG
GACGCTGGAG
GGCAGAGACT

GTCGGACTCG
GCGAAATCTC

TGAGATGGTC
2515..

POLYMORPHISMS IN THE

GCTTTAGAAC
AGTTGAGCCT
BAGGTGAGAC
GGCCGTTTAT
TAAAATGGTT
AACCCAAAGG
GCTGGGTGCA
GCGGGAGGAT
TTATTCCACT
AACAARAACC
CAGARAACTA
GAAAACTACT
TTAAGTGATG
TGAATAACCC
CACCCTGATG
AGGGCATTTC
GTCCTCACAC
TTCCAAATGT
GCTAATTATC
TGAAGTGTTA
TCCGGAAATA
GTGCCTACCC
TCTATGCAAT
GCTCTAACAC
TACTCTGTGC
CAGGAACTCT
TGGCTTATAT
TTTGTTTGGT
CTGTGACTAA
ATTATTTCAA
TTTTTCTTTT
TCTTGTGGCA
AGGGAAACGA
GAAAGACAGG
AGAGCTAACA
TTTTAAATTT
ATTTGATAGT
ATTTGGTAAG

AATGCCTCCT
CAGATTTGTT
TCGATCCCCT

T
CTTGATTTGG
CTGGCTTTCC

TTGGCTGGAA

TAGCGCGTGT
TTATTGGCTG
ATCGGGCCCC
GAACAGCCGG

GCGCCCAGCG
G

AGGGACGATC

CCAGAGGCCT

1/14

TAGTGCAGCT
AGCGGAGGTT
TTAAATTTGG
GCGAATTAAG
TGGGAACGTG
GGTCTTATTG
GTAGCTCAGG
CCCTTGAGCC
GTACTCCAGC
ARAAANAATAAR
CAGGCCTTAT
TACATTTTTA
CTGAATAGGG
ACTAGATCAG
TTTTGTTAAA
TGCATTTCTA
TTTGAGTAGC
ATTCTATCTT
AAACTTGAGC
AAGACATGGA
TCCTATATAT
CTTCACTTAT
CAAAGTGATG
TTTACATCTA
CAGGCACTTT
TAGAGGTTCA
CACAGTGGAC
GACAACAATT
AGGCTTTGTA
TAATTTTATA
TGAAATCTTC
TATGGTACCC
TAGAGAGAGT
GTAGGGAAAT
ATGACATCCA
TATAAGCCAG
AGCTCCAGAT
AGATAAAACT
TACAAGTAGG
GGTGTTTTTC
TTCTTGTGAT

ATTGGAGACT

CTAAGGTAGG
C

ACTCTGGAAG

CCTGCTCAGA
GGACTCTGTG
TGCCCGTCCC
CGAGCAAATC

CCCAAGCGCT

TGGACCCCGC
GGAGGAGCGG

FIGURE 1A

PCDH2 GENE

TAATTGAGCA
GGTTGACACG
GATTGCCAAG
GACCAGATTT
TAACCTTCGG
GTTCATGAAG
CCTGTAGTCC
CAAGGAGCTG
CTGGATGACA
CAACAACAAA
TATCAAGAAA
AAAGCTGATT
GAAAAARAGA
TGCTTGTCAA
ATGTAAGTCA
ACAAGCTCCC
AAGTGATTGG
CTAATGCCTA
ATTTAAAACT
AATATAGGTC
CCTTACTTCT
GTTCAAGGTT
TCCAAGACAA
ATGGAGTGGT
ACCTGCCTTC
TTTCTTGTTC
TCTTTTATTC
CTAAATGCAG
TTTTCTAAAG
AAGATCCTAG
TCCGTCTTCT
AAGATCTTGG
GTGCTCTACA
TTCTTATTGC
GTTTTAAAAG
AGTTAAACCA
AATGAGGAAG
GAAATTATTA
GTCCGGCTAA
CAGACAATGT
CAAAGAAAGT

TGCAGAACGG
TTTCCTATGC

GAAGCCRAAG

GAGCCCGGCG
TGCCGCTGTC
CTITTCTGCGC
ARACGGCATCC
A
AACCCGCTGA

TGAGAGGAAC
ACTGGTAAGC
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ACCGGGAGGG
TTCCACGGTC
CTGTGGGCAA
GCCCGCAGGT
GAACCGGGAG
AGCTGTGTGG
GAGAACCCGC
CGRACAACAAT
AGGCCGTGGC
GATGTGGGAA
CTTTGCGCTT

TGGTGTTGGA
GTGCTGACGG
TATTCACATC
AGTCCTTGTA
c A
GTGGTACAAG
TATTTACTCC

CCTTAGACCT
GAGGACACCA
CAATCCCGAA
ATGACARCGC
GAGGATGCCC
GGATGCTGGC
CTTTCAGCCT
GCAGACCTGG
CCGAGACGCC
AAGTGTCCGA
GACGTTTACA
AAGTGTCTGG
TCTTGGAGCA
AATCGTGACA
TCGGCGGGAA
TCCTAGCCAC
AATGCCCCCC
GCTGCCTCGA
GGGACGCGGA
TCCCCTRACC
TACTGCCCGT
TCTTGATCAA
ACTGTGTCAG
TGGCTCTGCC
TTTCCCTAAT

ATCATATTCA
CCCGGTGAGC
CCGTGCGGGG
ACCACGGACT
CAGTCCACTG
TCTATAGGCA

TTTAGCAAGT
ATTGAGGAAG
TGATGCATTC

TTGTGAGATG
GAAGATACTT

TAGTGGGAGT
ATTCACTATG
CGTGGTCGCG
TCCGGGTGGT
ACCGGAGAGA
GACACTGCCC
TGGAGCTGTT
CCTGCTTTCC
TCCGGGGACG
GCAACTCTITT
CGCGTGCAGA

GCGCGCCCTG
CGTTGGACGG
AAGGTGCTGG
CCGGGCGCGC

TCCTTGCAAC
TTCGGCAGCC

TGTAACCGGG
AACTCCATGA
GGAGCACATT
CCCGGAGATC
CTCTGGGGAC
GAGAACGGGC
TACTTCTTCC
ATCGGGAGAC
GGAACCCCTT
CATCAATGAC
TTGAAGARAA
GACCCCGACG
AGGAGCTGAA
ATGGCATAGT
TTTGAATTAA
CAACATCAGC
AGGTCCTATA
GGTACCTCAG
TGCAGGGCAC
AGAGCCTTTT
CCAGTCCAAG
AGACAATGGG
TAACCGAGGA
CCCCGGGAGC
CCTGGTTTCT

AAGTTTACAA
TCACTGTACC
AGGCCTGATG
CCCGCCCCGG
GCCAGCCGCC
GGTGTTGGGT

TTTGCTTCTG
AGATCCCGGA
AACCTTGGTT
GTCTGGAGCT
TGTTTGTGAA
TCTTGCACTG
CAGCGTGGAA
CTACCCAGGA
CGCTTTCCGC
ACAAACCTAT
CGCGGGAGGA

GACCGAGAAC
AGGGACCCCA
ACGCGAATGA
GTCCTGGAGG

GGATCTGGAT
ACAACCGCGC
T
ATGCTGACAA
GATTTACATC
GCARAGTGTT
ACAGTCACCT
TGTCATCGCT
TGGTGACCTG
CTCAAGAATT
TGTGCCAGAA
CCCTCTCAGC
AACCCTCCAC
CAACCTCCCC
CCCCGCAGAA
ACCGGGCTAG
GTCATCCTTA
CAGCTCATAT
GTGAACATAT
TCCTCGGCCA
CTGGCCACCT
AATGCCTGGC
TGCCATAGGG
ACACAGATTC
GAGCCTTCGC
CTCTCCTGAA
AGAAARAAAA
GTGGGGTTTG
C
GTGGAAGCAG
GAACACCAGG
TCGCCGCACC
CGACCCGCTG
AGAACACGCT
GCAGAGAGCG

..4944]

CATGCTTGAC
GAATGGAGCT
ACACTTTCAA

GTGGCCTGCC
GACTCATCTG

CCTGTTAGTG
GTTTTITTTAG
CTGGCCCTTC
T
AGAGTGTGGT
TGGACCTAAT

2/14
CTTGGTGCCT
GGAAAGAGAG
TGGATCTCGG
AGCCGAAGAT
CGACCGTCTG
TAACTCTGGA
GTGGTGATCC
AATGAAATTG
TCGAGAGCGC
GAGCTGAGCC
CAGCACCAAG

GGGAGCCTAG
GCTCTCTCCG
CAATGCGCCT
ATGCACCCTC

GAAGGCCCCA
CGGCGTIGCGG

TCAAGGGTCG
CAGGCCAAAG
GGTGGAGGTT
CCGTGTACAG
TTGCTCAGTG
CGAAGTTCCA
ACTTCACTTT
TACAACCTCA
CCTTACAATA
AATCTTCTCA
GGGGCTCCAA
TGCTCGGCTT
TGGGTCGCTA
GTGCCCCTAG
CAGCGATGGG
TTGTCACTGA
GGTGGGAGCT
AGTGTICACGG
TCTCCTACAG
CTGCACACTG
ACCCAGGCAG
TCTCCACCAC
GCCCGAGCCG
TCTCACCTTT
TGGTCACAGT

TCTAGAGACC
GCCCTCCTTG
TTTACCATCA
CTGAAGAAAC
GCGGAGCTGT
CCCCTCCCGG

CTTTTTTATT
TGATGAAGAT
CTAGATCAAA

TTGTGGTCCC
TCACATCCTC

FIGURE 1B

TGAACAAGGC
AAGGGTTTCG
TAGCCTCTCA
TCTTTGAGGT
GATCGAGAGG
GTTGGTAGTG
AGGACATCAA
GAGATTAGCG
GCACGATCCC
GAAATGAATA
TACGCGGAGC
C
TCTCCAGTTA
CCAGCCTGCC
GTCTTCAACC

CGGCACGCGC

ACGGTGAAAT
CAACTATTCG

GCTGGACTTC
ACAAGGGCGC
GTGGATGTGA
CCCAGTACCC
TGACTGACCT
CCGGGTCTCC
GAAAACCAGT
GCATCACCGC
GTGCGTGTTC
ATCTTCCTAC
TACTAAACCT
TCTTTCTTTC
TTTCACAATA
ACTATGAGGA
GGCACCCCGG
TCGCRATGAC
CGGTGGAGAT
GTGGTAGGCT
TCTCTTGGGA
GTCARAATCAG
ACTCTCACGG
TGCTACCCTC
AGTTCCCCTC
TATCTACTTC
GTTCGGAGTA

TATACCGAGC
CACGCGGACG
GGTGTATCTC
CTGGTGCAGC
GATCCGGTGT
ACAGGTAAGG

CCTACATCAT
GTTTTCCTGG
GTTAGTGCCT

ATTTCAGGGG
AGCACTCTTT
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TGCTATCACA
AGATCTCAGC
CTGCTGGATA
TCATTCCTCC
CTTTTTGATA
ATAATTTTTT
TCAAGCATTC
CCTTATAACA
GTATTTAAAA
TAATTATAAA
AAAACATARA
TCAGTGCCTG
GTGCACTATG
ATGAATACAG
GGGGTGAACT
ATCCAGTAGT
CARATATAGGG
ATCCCAGARAA
CCTGTCCTTC
AGATARATTC
TATGCAAGGA
GCCTTTGCCC
ACTGTTATTT
CAGTTAGTCA
AGTTACTCAA
AATAAGTGTT
AGCATGGTGC
TAGCATTTTG
AGACCAGCCT
AAATGTGTTT
TACTTGGGAG
TACAGTCAGC
AGACCCTGTC
ATTAGTTCCT
ATGAGAACAA
AAAGCATGAA
AAAGCRACTG
TTAAAATCAC
CGACAAATGA
GARGGTCCCC
TTGGGAGGCT
TGGCCAATAT
GGCATGGTGG
AAGCATCAGT
AGCCCAGATC
ACCTCAAARA
CCTACCAATC
ATTTGCAGAA
AAACATGGTA
AANNNNNNNN
NNNNNNNNNN
AGAGGATGGA
AGATGCTGCA
GGATGCCRAC
CCCCAGCTGT
CGTCTCCCTC
CGTGGATGCT
CACAGTCCAC
GTGCGCACAG

ACTAACCAAT
GATCAGAGTT
CCTCTAACCA
ACCTTTCAAG
ATTTTCCTTT
ATGAATGAAA
TACTGGAAAT
GTAATGCATG
AATTAAAACT
AGTAATAATT
GTAGCCAGAC
AGGTGGGAGG
CTGATCAATT
TGACCTCTTG
GGCCCACGTT
GGGATGACAT
AAACCATGIC
CTACARAAGG
CAGCCTTATT
ATATCCTTAG
TACTATCCAA
TGGAGAGAAC
TGTTACTCAG
AATGAGGTTC
TCTCCTTTCT
TTACAAGATT
CTGGCATATC
GGAGGCTGAG
GAGCGACATA
TCATTAGCTG
GCTGAAGTGG
TGTGATTGCA
TCAAAAAAAA
CACTCACCTA
CCAAARATGA
AGCCAGCAAG
GCATTTTCCC
CTAGAGACCT
AAGCACAGTC
ACTTGATCCT
GAGGTGGGTG
GGTGAAACCC
CGCATACCTG
GAGGGAGAAT
ACACCACTGC
CAARAARAGAAA
CATCATTTAG
CCAGAATCCA
AGGTCTCCCA
NNNNNNNNNN
NNCAGGGAGC
CGGATCTTTG
GATTGTGGTG
ACATCTCTGC
GCTGCACCCA
GCTCTGCTCC
GATGCAGGCC
AGCCCCAGGA
CCCGGGCCTT

CTTGCTAAGG
TAGCTTGGTA
GTGGCAGCTT
TGATTGTGAC
GTTTATACAG
TGAAATTCCA
GATGTGCACC
TTTGCTAGAA
ATAATCTCCA
TATTTCAAAA
TCAGTGGTGT
ATTGCTTGAG
GATCAATCCA
GGAGGGCAAG
GGRAGTGGAG
CTGTGAATAG
TCTTTAACAA
AGAGTCTTTT
TTTCTTAAGT
ACAGGTAAAG
GGCATGGTAT
CCTATACATA
TGCATCATTG
TACCATTTAC
AAGCCTCTTC
CATGCATGAT
ATAACTGTTA
GCAGGCGGAT
GTGAGATCCT
GGTGTGTTGG
GAGAATTGCT
CCACTACACT
AAATTATCAG
AAATCTCARA
CAAAGTAGAA
AAATARCTGC
TAGAACAATG
TTTAAAAATT
TCTGGGGGTG
AATGTGCAGA
GATCATAAGA
CGTCTCTACT
TAGTCCCAGC
CAGTGAACCC
ACTCCAGCCT
GARAAGAAAAA
CATATTTGTG
GCTTTATTGG
GCCTTAAAGT
NNNNNNNNNN
CCGAGCCTCC
CGCAGCGTAC
GGGGTTCGAG
ATGTGTTTGT
CGGCCAGACT
TCCTGGCTCC
ACAATGCGTG
CTGTTCCTCG
ACTGGAGGAT

3/14
GATGGTTARG
TCATTTACAT
CTAGGAATAC
ATTTGTATTA
ATCGTGTACC
GGCATCCTTT
CTGCTTACAA
AATTCAGAAA
AACCCAARGA
ATAAATCTAG
GCACCTGTAG
CCCAGGAGTT
CTGTCTGCAC
ACCATCAGGT
AAGGTCAAAR
CCACTGCACT
TAACAACAAC
TGGTGCCTCC
ATATGCACAA
CATTCATTAA
CCATGCAAGG
CTCTCAACTG
CTATCAACTC
CAACTAGGAG
CTCATATGCA
ATAATGTATG
AACAATTATT
TGCTTGAGGC
GTCTCTACAA
CATGCACCTG
TGAGCCTGGG
TCAACCATGG
CTATTACTAT
CACACCTTAG
GCACATATGA
CGCTCTTCTG
TTTTCAAACT
CTGARACCCA
GGACATAGGC
CAAATTTGAA
TCAGGAGTTT
AAAAATGCAA
TACTCTAGAG
AGGATGTGGA
GGGCGACAGA
AGARAAGCAG
AAGTAAAGTG
CCAGGCCCAA
ATTACATAGC
NNNNNNNNNN
TCCTTTGTGT
CTCTGACTAT
ACTCCGGTTG
CCTAGACGAG
GGGAACACTC
TTGGTCACCA
GCTCTCCTAC
TGTCTACACA
GACTCTGACA

FIGURE 1C

CTAAAACACA
TAGGRAATAAG
AAARACTACC
AAACTAATAG
TCATTCTCAG
AAATTTTATT
AATATTTTTA
ATACAGAAAA
TAACCATTTT
GCAACCCAAG
TTCTTGCTGC
CTGGGCTGTG
TAAATTCAGC
TGCCTAAAGA
CIGCIGTGCT
CCAGCCTAGG
ARCAACAACA
AGTGTTAGTC
TGTGAAAGGT
TTCAGGGTGG
TGACTGCAAG
TAGGAGAAAC
TTGGATTTGG
TCTGTGGCCA
ARAAGGGAAT
CAAAGTGTTT
AGCCAGCTCC
CAGCAGTTCA
ARDAAAARRRA
TGGTACCAGC
AGGTTGAAGC
CAATAGAGTG
AATTATTTTT
AAATACACAT
AAAGGCTAAG
GTCAGCCTGG
TGGTTGCACA
GGCCACACCC
ATCATTTTTT
AACCACAGCT
GAGACCAGCC
ACATTAGCTG
GCTGAGGCGG
AGTTTCAGTG
GCGAGACTCC
TACTCTGGAA
TTATTCTGGT
TTTTTTTAAA
ATAGCTCTAA
NNNNNNNNNN
ATGTCAACCC
GAATTGCTGC
TCCACCCATT
AATGATAATG
AGCCCCCCAG
AGGTGACAGC
TCACTGTTGC
CACTGGTGAG
CCCAGCAGGT
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GGTGGTCCTG
CAGTGCTGCT
AGTGACTTCC
CATTGTGGCT
TTCTGTCAGC
GGGCAGTGCT
GTCCAGCCCC
AGGTGACGCT
TTTTCACCGG
CGTTCAGCAG
GCTCTAATAC
CGGGCGACCC
ATTGAACTTG
CCACCCGATT
GATTAAGGGA
GGGGAGGTGGE
CCTTCGAGCT
CCGGGAGGAG
CGGCTCCGGC
CAGCTCCCAG
CCCRACCGCA
TGTCCTCCCT
CCACGCCCCG
GGGCTTACGC
ACAGGCCTGT
GGGCTCAGGA
GCGGCCGCCC
CACCTGCGCC
GCGCGGGGCC
CAGGACTCTA
TCTCAAGGGT
GCAGAGCTGC
GAGTGAGCCT
CCCCTTCCTC
CCCAGAGATA
TCTAGGGTCA
TCCTGTCTCC
GTGCCCTTAT
AACTCCAGGA
GGACTGTATT
AACTTACTAT
CATTGCTGTT
AGGTCRAGTG
CCCTGTCTAA
TTAAAAGCTT
TCTGCTGGGA
TGTGGGGAAA
CABACTTGGC
CCTCCTATCA
ATACAGTGGC
CAGAATGGTG
TTCTGCTCAT
TCCGGAGCTT
TTCTGGGAGC
AGGAGGTGGC
CCCCCTGGAA
CCCACACCTT
CCCTGGAGAC
CCCCGCTGCA

GTGAGGGACA
GGTTCTGGAG
TCATACACCC
CTAGCGACCG
GAAGTGCCTT
GCAGGCGCCA
AACCTGCAGG
GCGGCCCACA
CCTCGGACGG
CCCACAGCTC
GCTGCGGGAG
CTGGGGGCGG
CATCCACTCC
CTCGGGATCA
TGGGGCTCCG
GACCGACCCC
TCCGGTGAAT
GCAGTCACAG
ACGCTTCGCC
CATCTGTGAC
CCTGTCTGCG
GCTGGCCACC
CCARACACGTG
GAATACCAGC
TCCGGTCCAC
GTACTCGTAG

'AGGACCAGGC

CCGGGCTGGG
AGGAGCGCTG
CGATCCTTGG
CGGCGACCCC
CCAGTGGCCG
CTATAGGACA
CCGCAGGARAG
CAGGCTTTTG
GAGATTTGGA
TCTGGCAGAT
GTGTGAGGAA
GCTTTTATTC
TTGAAACACC
ATAACTCCTT
GGCTAGGTAC
ACTTGCTCAA
CTCCAGAATG
GAGGACAGGA
TGGGGCAAGG
GTCTTCTGTG
CAGTTATCCT
CAATCACTGC
TGAGGGCTGG
CTGGTGACTC
ATCACTGCCA
CCTTCTCCCT
AAGTATGAGT
TCTAGGAGTG
AGACCAGAAG
CAGCTAGGTG
TTAGTTGGCC
TCCCTTCCAT

ATGGTGACCC
GATGAGGACC
TCCTGAGCGT
TCAGTCTCTT
CAGGGRAACG
GGACTCACCC
TGAGCTCGGA
GACTCGCAGA
CAGTGACTTC
TGGCGCTGGA
CGGAGCCAGG
CACTGGAGAA
TCTCCGGCCG
TTGGACCGTT
AGCACCGGGG
CACCCCTACA
TTCGGGCGAT
ATCCACCCCT
GGTCTGTAGA
TTCACTGTTA
GGACTTAGGT
CCCACGGCCC
CGCGGACGCA
TTTCACTGCC
TCGCAGCTCC
CTGATTATGC
GAGGACTCCG
CCGGETCGCC
GAGCGACTGC
GCCAGAGGTC
TCAACCCAGA
AGGCGCGGCA
GCAGGACTGG
TGAAAGCCTC
GCGCCGETCGT
GGTGACCAAA
GGAAAGCTAT
ACTACAATAG
AAAATATATC
CCCAGGTGAT
TGAGAACCTC
TAACATGCCT
GTTCACAGAG
TGTGCTTTTA
GAGGGGAGTT
GTGGGGTTCC
GCTCCTCATT
TTTGGAGATT
ATTTCCATGT
CCATCCCTGT
CCGATACACC
CCTGTGAGCC
GGAGTAATCT
ATTAATTACC
CTCCATGAGA
GGACTCAGGA
GGAGATGGCT
CTGCTTGGAG
TTTTCTCCGT

4/14
TTCACTCTCC
CTGAGGAAAT
TCAGACCTTA
ATCCCTAGTC
CAGACGGGGA
TCCCCGGACT
CGGCACGCTC
GCCACTGCTA
ACTTTTCTAA
GCCTGACGCC
TGAGGGGCTC
GCCGCCCGTC
GCTTGGTCGC
TGCGCGAAAC
GTGGTGGCGA
CTCAAAAAAG
TTCCGCGGGT
GCAGCCAGCC
TTTCCTCTTC
CCCTCCCTAT
GTGCGCGCGG
ACACAAGTTG
CGCACGCACT
ACTCGCTCGC
CCTATGCCGC
GCGCCTGAGG
GAGCCTCCTC
TGGGGGGCGG
CGCTCTAAGT
CGGATGGTCC
AGCCTCGAGC
GGGCTCCGCG
GACTCCAGTG
GAGCGCCCTG
GATCACAATG
CTATCTGACA
AGGCTCTGCC
TAAAAAACAC
AATGCCTAAC
TTTGATAGCT
ATCTCATTITG
CTCTTATAAC
CAAGTAAGAG
ATTTCTTGGC
GCCTCTGCTG
TTCCCITTTA
TCTGAGCAGT
GAGTTCCCCC
AGATTCTGCT
GCCCTTCTCC
TGGAATGCTA
TTGAGTGAGC
GAGATACTCA
AGCCCACCCC
GTGTGTGATG
ATGAAGTGGC
ACACATCAGC
GCTGTGGGAG
CTCAGACAGA

FIGURE 1D

TCCACAGCCA
GCCCAAATCC
CCCTTTACCT
ACCTTCACCT
CGGGGGTGGA
TCTATAAGCA
AAGTACATGG
CAGGACGTGC
GACCCCTCAG
ATCCGGTCCC
GGCGCCGCCe
CTCATAAGGG
TGGCTGCGCT
CAGAGTGGCC
CTGTGGGCGA
GCCGGGGCCT
GTCGGGGGTC
TCCTAGGCGC
GATTTCTCCC
CCCCGCATCA
GGCTCATGCG
CACGGGCTCG
CCTCGCACGT
GGCCAGATTC
TCCCTCCGCC
GTCCCAGATC
TCACCTCTCC
CCTGAGCGAG
GCCGGGCGGG
CGGGACTCCG
AGGCGGACAG
TTGGGCGAGT
GCACCAGCGG
GCTCTCAACC
TGCCCAGCGA
CTCTAACRAG
AGATGCCAGG
AAGTTTCTCC
TCTGCTCCTA
GATTGAGAGA
CTCTTCCCAC
AGCTTCACAG
AGATTCTAAC
ACTTGGAACT
GGATTTTGCT
GGACCTTACA
CCCCGCAGCG
AGCTCCGTTT
GTGTCTAAGA
ATGGCAGCCC
GGTTTCTGGG
CACTGGCAGT
CACTCTCTGC
AGAACCAGTG
GGATAACACA
TGGCCAGAGC
CCCTTGGGAG
CTGGATCCCT
GCAGCCTTGT
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TCTCTTCTCC
AGAAGTGTCC
TCCTAAATTA
GGGCCCAGAG
AAAAGGGTTA
CCCAGCTGAG
TGAAAAGCCT
CAGTTCCACA
GACTCTGGGG
GCTTGCTCAC
ACCTCAGACC
ACCCCTGCCC
TCTCTCCCGG
GGTACTCAGC

[exon 2:

ACGGACTGGC

GACTGATTCT
CGTGAGAGCA
CTCAGTTTGA
GACCCCGGAA
ACATGCTTGC
CTGAGGGCAC
AAGCGAGGCT
AGCTGGGCTIC
AGGAGGCGGT
TGACTGCAGC
GGAAGGACTG
CCACTGTCCT
TGTCTCTGCC
TCTCAGTCCT
CTCTCTTCTC
CCTCAGTCCC
GCCTGCCATG
GACCCTTAGT
TGGACCTCTT
TTCTATCCCC
TCTCTGTTCT
CTCTGTCTCT
TACTCTTTCT
CCTCTGTCTC
ACAACCCCCC
CCCTCACACA
TCCAAGCAGC
ACAGGAACCC
TTCAGTTGGT
TAGAAGTCAG
GCTTGGGCCA
CATTTGCCAA
CATCCTGCAA
GGTGTATGGC
TTTTAGGAAC
AAAAGGCTTG
CTCCCTGCTG
ATGTATTCAT
TGAGCAGGGC
GTGATCCCAG
TGCAACAAGT
ACGCCTGTAA

TTAGTCACAG
CGGGACTTGG
ATAATGTATT
AAGATGTCCC
CCAAGAACAG
GAGTTGAATA
CCTTTGCCAC
GAAGATGCCT
GCAGGGAGGA
TGTGGTCAGA
TCTGAGACCT
CCTCTTAGTC
CCCATCCCTA
CCCTTTCCAT

GTTTCTCTCA

CCAGCCCACC
GATGGGGGAG
GATCCCAGGG
GGAAGAGGCG
CCCTTCCCTC
TGTGGAACCA
TTCTATGCCC
CATTATGACC
CCGCACTCAG
CTGGGGAGAG
GGCGGGGCAT
CTGCCCCTAC
CCTTTTTCIT
TCCCTCAGTC
CATCTCTGTC
TTTCATTTGT
GCATAAGTGC
CTCTTTCTCC
TTCTGTTTCT
AGCCTCTATG
TTGTCTCTCT
GGTCTCTGTG
TTATCTCTCT
TGTCTCTCAT
ACCCACCACC
CTGAGCCTTT
CCCAGCTGCT
CCTGCGGGCT
CTGAGCAGAG
GAGCCTGGAG
CCTTACCCTA
GTTGCTACAG
CCAACCAAAC
AGAGATTCCA
GCAAAGCGCT
GGCTGCCCTT
GCCTTGCCAA
TCGTTCATTT
CCTGTGCTAA
AACTCATAGG
AACACTTAAA
TCCCAGCACT

11786..

ACCATTGTCT
ATGCCCCGCA
TAGCTGTGGG
TGTGAATGTG
CAGCCATCTT
AATTCATTCT
TTTAGGGGGC
TCAGTCCTTG
AGGGGCCATT
TGAAATGTGA
GAGGTGTATT
CGTTTTATTC
GGGGCTCGGG
CTGTTTTCTC

GGCCCAGAGA

CTCTTCTCTG
GGCCCACCAT
AGGTCTTGGT
ACTGCCCTGA
CTCGCCACGA
AAGGATGGTC
ATGTACTGCC
TGGGGCTCAG
CGCCTCCTCC
TGGAGGCAGC
GGAGCAGGCC
TTGTCCTGCT
GAGTTTCCGT
TCTATCTCGC
TTAGCTTCCG
CTACTTGCAT
TCAATAAATG
TTCTCTATCT
CCTTTCACCG
TTTCTCTGTC
TTGTCTCTGT
CCTGTTGTCT
TTTTCITTTA
TTTTTTGTGC
CACCAACACC
GATCGCAGCT
CATTTCAATC
GAAGGGGAGG
TGGGATAGGC
GAGTCTCAGA
CCTCCTCAAT
ATGCTGAGCT
CCTTGTTGCC
GCTTCTGGGC
TCTTAGAAGG
GCCCTTCCTT
CCTTCTCATA
ATTCAACAAA
ACATTGGGCT
CTTCCAGACC
ARARAAAARRA
TTGGGAGGCC

5/14
GGCACGGAGT
AAGGCCCAAT
AAGAGATTCT
TCACTGCACA
GCTGCAGAGG
AGGGCTGGTA
TTTGTCTGCA
AATTTTGGCT
TCTTTAGGAA
TTTATCTCTT
TTGTCTTTGG
TCTGTGCCCA
TGACATTCTA
CACAGCRAGC

CCCGGCACCA

TCTAGGGGTG
CTGGCATGAC
TGCAAGCCAA
ACCTGGCACC
ATGCTTTGTT
GAATTCTCAT
CCTCTTCCCC
CAGGAGTTCT
AGGAGTCTCA
GGTTTCTGGT
AGATGAGTCC
CTCCCCTCCT
ACTTCTCACG
CCCGCCCAAC

GCGGGTAGGT

A ..11844]

CGGCATTTTC
TTGCTACACA
GTGCGGGGGGE
CTGTTCAGGA
CCGGCACCTT
TTAAGCTGGT
TAACCCCCTC
GCAGAARAGC
AGAGCCTCCA
ACAGCTGGAG
CCCTTCTCCG
CTCTGTCTGT
CTTTGCCACT
TTTGCAATCT
TCTTGATTGC
TGATCTIGTGC
TGGAGTGAGT
CTGCCTCCCT
TTTCCTAGCG
TCTCACTATT
CTCTGTATAT
TTTTCTGCCT
TCTTGTCTTT
TTGTGGGCAA
CCGCTCTCTT
CTCCACCAGA
TGGTATGAAT
GAAACTTCAG
TCTGCGCCAG
GCCCAGGGAG
GGTTGAGTAC
TCCAAGAGTT
ACAAGGACCC
ATGCACAGTC
CCCCTAAAAA
TGACCCCAGC
AGTTATCCAT
TATTTATCGA
ATAGGAGTGA
AGCAGAGGAG
AAGGCTGGGC
AAGGTGGGTA

FIGURE 1IE

TCACGGATGA
TGGCTTCTCC
CTGGCACACA
AGCTCAATTC
TTCCTATCCC
CTCTGGGTGA
CCCTGAGTTG
ATTTGACCGG
GAGCCGAGGC
GTGGAACTGA
GCCCCTCCTC
GGGGTCTICCG
TTCTCTTACC
CTGCCTCTCC
TGCACCTCAG
CGCCCACTGT
AACTACACGG
GTCCTTGTCC
CCTTGTGTTC
TCTGCTTTCC
CTTTCTTTGT
CTTTCTCTGT
TTTCTCTGAG
GCCAGCACAC
CCTTCCCTGC
CACCCTCCCA
TCCTGCTGAG
CAGARAGACC
GCCTCCCAGT
AGAAGCAGGA
TTGCTGTCCA
ATCTTTCCCC
AGGAGCCCTT
CTGTCACCCA
GCAGCAGATC
TGTTGTCCTT
TAAGTCATTA
GCATCTACTA
ACAAGTAGAT
ACTGAAARATT
ACTGTGGTTC
GATCACTTGA
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GGTCAGGGGT
CGATTAAAAA
CCAGCGACTT
GTTGCAGTGA
AGTAAGTTCT
ATCAGAGAAG
TATGTTCCCT
AGAATTCACC
TCTGGGGTGA
AGGCTTAGTG
AAGGTGCGGA
GTGGAGGATG
CTCTGTTGCC
CTCTGCCTGC
TGGGACAGCA
TAGAGATGGG
TCAACTGATC
GATCGCCCCC
AATAAGCGTT
TTCAACAAAT
TGTGGGAGGC
ATATTGACCA
GTGCTAGGTA
TTTAGGGAGC
AGACAATTAC
TGGTCAGGCA
AACTTGGTTC
GAAGAGCATT
CTCCTGGGAT
GTGAGGGGAT
CAGCCTTCTG
TGCCCTCCAG
TATTGAGTTC
CACTGCCTAG
CTGTAATCCC
AGGAGTTTGA
AAATACAAAA
ACTCAGGAGG
GCAGTGAGCT
GACTCCATCA
GGAAGGRAGG
AAGAAAAGAA
GTTCCTGCTT
CATCCTTTGG
AGCAAACCAT
CTGTCCCCAG
TCTGATGGCT
CTCTCTCAGT
TTCCACTTAT
AAAAAATTAA
CCACCAACTA
GAGAATGGTG
GCCTTATCTT
TTTTGAAGCA
CTTTAACAGA
ACTCTCTTGC
TCCCGGGTTC
ACAGGTGTGC
CAGGGTTTCG

TTGAGACCAG
TACAAARAATT
AGGAGGCTGA
GCTGAGATCA
GAGAGGCAGA
GCTTCTAGGA
CTACCTACCA
ATTGAACCTG
GCACCTTACC
GCCTGGAATA
ACCTCTCTCT
CAACAAACCT
CAAGCTGGAG
CAGGTTCAAG
GGTGTGCACC
TTTCGCCACG
CACCTGCTTC
GGCCACAACA
AGGATCTAGT
GGTCAGTGAG
CCCTGCCCTC
AATAATTACA
GAATTGTATC
AGGAGGACAT
AAATTAACCA
TACCAGCTTC
AAGATCAAGC
CCAAATGGGA
CAAGGGAATG
GAAGAGGAGA
TTGATGCCCT
CCTGGTCTGG
TTCAGTAAAC
ACAGAAGGARA
AGCACTTTGG
GACCAGCCTG
TATTAGCCAG
CTGAGGCAGG
GAGATCACAC
GGAAAGAAAG
AAGGAAGGAA
AGAAARAGGG
GGCACATGCT
GTGTCTGATC
TTCCCCCTTC
CCTCTGCACA
CCACACTACC
TTGGGCAGTC
AARATAGTAC
AAGGAAAACC
CAGTTTAATA
TCATGAACCT
GTTTCACCTA
AATCTCAGAC
TGACTTTTTT
CCAGGCTGTG
AAGCAATTCT
ACCACCACAC
CCATGTTGGC

CCTGGCAGCC
AGCCAGGCGT
GGCAGAACTG
CGARAAAARA
GAACAATGTG
GGAGGTGACA
CCACCCCAGG
GAAGCCCCAC
CCTGCCTCAA
CATGTGGGAG
CTCTCCTCTC
TTTTTTTTTT
TGCAGTGGTG
CGATTCTCCT
ACCACACCCA
TTGGCCAGGC
AGCTTCCCAA
AACATTTTTG
CCAGTAACTT
CACTTTCTGT
AAGGAGTTTA
AAAATAAATG
TGGTGGTCTG
CCTGGAAATG
GCTAAAGAAA
ARAGCAGGGC
CAGCTCTGGG
AAAGCCTATG
GCAGGGAGTT
GGTTCCTTTT
GCCTCACTCC
TCAGACACAC
TTGGTTCAAG
GAAGACCTGG
GAGGCTGAGG
GCCAACATGA
GTGTGGTGGT
GGAATCGCTT
CACTGCACTC
ABAAGAAAAAG
GGAAGGAAGG
AGAARAAATG
TCTCCTCCCC
CCAATAGCTG
TTAGGCTGTA
AAGAGTCTCC
ATCCCTCCTC
ATTCAACAAA
ATGCTCATTA
ACCCATCATT
TGAAACATTT
GTATGATACC
TATCCCTACC
ATCATATAAT
TTTTTTTTTT
GCACAATCTC
CATGCTTCAG
ACAGCTAATA
CAGGCTGGTC

6/14
AACATGGTGA
GGTGGCAGGC
CTTGAACCCG
ATAATCTAGC
AGTGTAATGG
TTGAGAAGTT
CCATACACTG
CAACTGCCTC
CTCCCATTCC
CTCTTGGAGA
TCTGCTTCCT
TTTTTTTAGA
CGATCTTGGC
GCCTCAGCCT
GCTCATTTTT
TGGTTTCARA
AGTGCTAGAA
ATTCAGCGGC
CAACTTCTCT
TGGCCAGGCA
CAGTGCACTG
TGAGACTGAA
GGCGTATAAT
ARGTTGTGCT
AGAAGGAAGA
TGGTGTTGAG
TCACACTGCC
CARAAGCCTT
TTCTCTTTGC
ATCCAGTCTA
CTCCCCACCA
CAGCTTCARA
TTCAAGTCAG
CCAGGTGTGG
TGGGTGGATC
TGAAACCCCA
GCACACCTGT
GAACCCAGGA
CAGTCTGGGT
AGAGAGAGGG
AAGGAAGGAA
ARGAAGACTT
ACCACTATCC
TTGTCTCAAG
ACCCAGGCCC
ATTTGGTCCC
TGAGAGACAG
CAAATAGCAA
TAGAAACATG
TTACAATCTA
CAAATATGTA
ACTATCCAGC
CTTATCCTGT
TTCATCTTGG
TTTTTTGGAG
AGCTCACTGC
CCTCCTAAGT
TTTTGTATTT
TTGAACTCCT

FIGURE 1F

AACCCCATCT
ACCTGTAATC
GAAGGCAGAG
CACAAATCAC
GGGGGGGAAG
CTAGGCCATT
GCTTTGAAGC
TCATGTGTCC
ATCAAATGAG
TATGGAGGAG
TAGTTAACTT
CAGAGTCTTG
TCACTGCAAC
CCCGAGTAGC
GTATTTTTAG
CTCCCCGACC
TTACAGGTGT
TCCAAAGTGA
CCTTCATTCA
GTGTTCTCGA
AAGGAGACAA
ACTGTCATAA
AGGGATTTGA
GAGATCTGAA
GCATTCCAGA
TTCTTCAGTA
TACACAGAAG
GTGGTGAGGC
TGGCACTGGA
ACCCTGGTTC
TCTTGCCCAC
GCAGGGCTAG
CACTGGGTCA
TGGCTCACGC
ACCTGAGGTC
TCTCTAGTAA
AGTCCCAGCT
GGCGGAGGTT
GACAGAGCGA
AGGGAGGGAG
GGAAGGAAGG
ACATTCTGAA
CTTCTCAGGT
CTCTGAGCCC
TGCCCTGCAG
TAGACTGTTC
TATCCCTGCT
CTTAATTTTT
AAAAATAGAA
GGGAGAACCA
CAARAGTAGA
TTCAACTAAT
CCTTGGATTC
TCTCCACCAT
ACAGAGTCTC
AGCCTTCGCC
AGCTAGGATT
TCAGTACAAA
GGCCTCAAGT
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GATCCACCCT
CCTTGCCCGG
TGAGTGTCTC
TCCATCTTCC
ATATCTTTCT
ATTTTTATTT
TGATACGTAG
TCGGCTCACT
AGCCTCCAGA
TTATTTTGTA
GTCTCGATCT
TGGGATTACA
AATCTCATTC
GACACTTTAT
TTCCTACTAG
ATTATAGCTT
TTTCAAAATT
ACATATTATT
CTAATGCTAA
AATTTTTTTT
TGGCGCCATC
CTCCTGCCTC
GCCCAGCTAA
CCAGGATGGT
CTAAGTGCTG
TTTTAACACA
TCAGTTTTTT
GGGATATTCC
CACCCCAAAC
AGGTCCTGTC
ATTTCTTCCA
TCATATCTGC
TGTTGTGCAT
GTTGCAACTC
CTCTCTGAGC
TTATCTGCAG
CAGCTTAGAA
CCCTCTGCTC
TGTTTGGCCC
TGATCATCAT
CACCACTGCT
CCGTTGTCTC
CTTGCCTGCT
GAGAACACCT
GTCGGGCCGG
AATACTATAA
NNNNNNNNNN
CTGAAAGTAA
TACATTCGAG
TATTGTCGGC
CCGGTTGTCA
GATTATCGGT
AGACTAATAT
GATTGAGATT
GACTCACCTG
GTGCGGTAAA
GTAAAGCCAC
TTTGAGATAG
CTTGCCTGTA

CCTCGGCCTC
CCAGATGATT
TTAAGTATCT
ATTTTTGCAA
AAACTTTTCT
TTATTTATTT
CCTTGCTCTG
GCAAGCTCCG
ATAGCTGGGA
TTTTTAGTAG
CCTGACCTCG
GGCGTGAGCC
ACCTAAATAA
TCACATATTA
TTTTTTAAAA
TTTTCTTCTT
CTTCCCAAGT
TTACAGAATA
TGGGCTTTTG
TTTTGAGACA
TCGGCTCACT
AGCCTCCTGA
TTTTTGTATT
CTCAATCTCT
GGATTACAGG
ATTAAATTCA
GAGCATGATG
CTTATACACA
TCAATAGGGC
ACAGGCCACT
TTTTTACTTT
TGCTGGGGCT
ARAGATCATAG
TACCAGTTCC
CCTGTTTTICA
GGTGATTCCG
TAGGAAGCTC
ATCTCTTACC
TCAACCTTCA
GGTTCCAACC
CCCTGTGACA
CCTGACAACC
CTCCCTACTT
GGCCTTGACC
AAGTAAGGAC
TATAGAATCC
NNNNNNNNNN
GACCCCCAGA
TATCCACAAG
TCCTTTAATG
CGTGATTCGT
TTATCGACAT
GTCCCAGAAC
ACACACTTTG
ATGTGGGCAC
GAGAGTGTCC
CTTGACGCAT
GCAGCAACCC
TCTGTTTTTA

CCAAAATGTT
CTTTCATAAG
TAATGCTCTT
TTTATTTGTT
TTGTGTAATC
ATTTATTTAT
TCACCCAGGC
CCTCCCAGGT
CTACAGGCGC
AGACGGGGTT
TGATCCGCCC
ACCGCGCCTG
GTTGTTCACA
AGAACTGTTA
ATAGCAACTG
TGCAGTGTAT
CATTTGCAGA
AGTCCTCATA
CTACATTAGA
GTCTCGCTCT
GCAAGCTCCA
GTAGCTGGGA
TTTAGTAGAG
TGACCTCGTG
TGGGAGCCAC
GGGTGTTGTC
TAGGGAGTAT
CACACACACA
ARGAACCATA
GCTTGGAAAA
TCACTATTCC
CCAAGGCCTC
GCCCTGGAAT
AGCTGTGTGA
TCTGTTGGAA
AGGATAAARA
TCAGTAAATG
CAGCTTCACA
ACCATTTCCC
CCACTGTTCC
GGTCATCCTC
CGCATGCTCT
TATTCCCATT
CTGCACCCTC
CCCAGATATT
ACCAGCAGAT
NNNNNNNNNN
TATCTCAGGG
GCTGACNGTC
GATGAGATTA
GTCATGGTAT
GGAAAGTTGG
CAGGATACTC
GTCGGATTAC
GTCGCAGTAT
CTGATGTGTC
TTGAGGCAAA
TTCATGCAAT
CATCAGTGAT

7/14
GGGATTACAG
GTCCACATTT
TTAATGTAAA
GAATCCCTGC
AAAGAACATG
TTATTTATTT
TGGACTGCAG
TCACGCCATG
CCACTACCAC
TCACCGTGTT
GCCTCGGCCT
GCCGAGCTTC
AACTTGTCAC
TTCCCAGTCA
AGGCCATACT
CATGAGAATT
GTAACTCCTC
TGAATATACA
AAACATACAC
GTCTCCAGGC
CCTCCTGGGT
CTACAGGCAC
ACGGGGTTTC
ATCCGCCTGC
CATCCCCAGC
AGGGTGACTT
TTTATTATAG
CACACACACA
TTCATCATCT
TAGTTGACTA
CCAAATCCTG
CAAGCTGAAG
CATATTAGGC
CTCTGGTATA
AATATAGATA
AGACAAATAT
GTTAAAAAAG
TAATTGGCAG
AGGACGCCTC
ACTCAGCTTT
CTAACCTCTG
CCTCCCTGCA
AGCCCCCTTC
AGCCAGGCCC
CAGTTGAGGA
TTTCNNNNNN
NNNNNNNNNN
ACGAACTCCA
ATTAACGTTT
TGAGCGAGCA
ATGGAGCGAG
AGTGAATGCT
TAGCTATTCT
TTCCCGCAGC
CAGTGATGCC
GCCTGTATAA
CTACGTCTTC
TTTAGTATTC
TACAAAGCGG

FIGURE 1G

GTGTGAGCCA
TATATTTGAG
AGACTTCCCC
CTTTTCATAT
CATGAGCTTC
ATTTATTTAT
TGGCGCAATC
CTCCTGCCTC
GCCCGGCTAA
AGCCAGGATG
CCCARAGTGC
ATTTTAAAAR
ACTTTCATGT
TACGGTACAT
GTCCAACAGA
TCCCCATGTC
TTATGAATAT
TATTATTTTT
ATTCATTTAC
TGGGGTGCAG
TCAAGCAATT
GCGCCACCAC
ACCATGTTGA
CTCAGCCTCC
CTCATTTACA
CCTAGATTTC
TCCAGTCTAT
CACACACACA
CTTAAATCCT
AATGTAGTCC
GAAGAGTCCC
CCCAGTACGT
TGGCTTTCAG
GTCTCTCAAC
ATCACAACAC
ATTACCCAGT
AGGTCTCTCT
CCCACCCACC
CTTACACTCC
GTTCCCTCAA
GCATCTGGTC
ACCCCCGCCG
ACCTGGGGCT
ACAGAGCTCA
ATTTAACATT
NNNNNNNNNN
NNNNATGGGC
ACAGNATTAC
CGRAGTGTTA
GAGACCTCAT
CTCTCATCCT
GGCCAGTAGT
CGGATGGTTA
TTCAAAGTGA
GAGTCTGTTA
ATAGAGTTTT
GCGGAGATAC
CCTGAGGATC
TGATGTTCTG
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TCATTCCTTC
GATTTCTTCA
GGCTGAGCTG
GAGTCTAGCT
GGGTTCAAGC
GCGTGTGCCA
TTGAGACAGG
TCGTGGTCTG
CACAGCCCAT
TTAARATCAG
TTCTATCATA
CATAGAAATT
CTGTAATTCC
GAGTTCGARAA
ATACAAAAAT
TGCTCAAGAG
TGCAGTGAGC
AGACTCCAGC
TTGAATCAAT
ATTGAGATTC
GGTATAGAGG
ATCTACTTAG
CAGACCTTGG
GACAAAATAT
CTTCRAGGCC
ACCTTACAGT
CAACAAATAT
TACCTARAAGG
CCCCTGCAAA
AAATTGTCAC
AGAGAGTTCT
TGTITTTTTCA
TAGGCTTTGT
ACAGAAGCCA
GTGACTAGTG
ACCTGCCCAG
ATGGCARATG
TTCACAGCAA
TTTGATGATA
GAGGGGCAGG
GCCATTGAAT
CTCCTACATC
TCTGGAACAT
CTGATCTCCC
GGAATGCACT
CCCCGTCTGT
CTGTCATCCC
AGGAGGTGGA
GGATGACAGA
GCAGCAAAGA
AGGATTGTAG

TGGGGTAGGG
GGGCATGAGC
CCCCAGCTCC

[Exon 3:

TTGACACAGA

TGGTGTCAGT

TACATGTATT
GATTTAAATT
CCTAACCCTG
CTGTTGCCAG
GATTCTCCTG
CCATGCCCGG
GTTTCACCAT
CCCGCCCCTG
GGCAAGTATC
CCTCTCAGTG
CTCACAGCCA
GCTCAAGAAA
AGCACTTTGG
CCAACCTGGC
TCGCTGGGCA
GCTGAGGCAG
CGAGATCGCG
TCAAARAAAA
GGAAACAGAA
CTGCTTTCCC
TCACACATGG
GGACGGGGAA
ARAAATTGTA
GCACACACAC
TACCCTACAG
CACTTAACTG
TTATTGAAAA
GCAGACTGTIG
TTGAAATAAT
TGTGGGAARAA
TCTTATGGTT
ACACTCGGAG
GCTAGGTGCT
GTGTGGTGGA
CCATGTGGGG
TCTGAGTGGA
TTGGGGGACT
GAGGGAACTT
GAGTGTTTGA
TTCTTCTATG
TTTAGAAATT
TCCCCCTAGG
TCTCTTCCAT
TCACTATGAC
ATGTTCAATG
ACTAAAAATA
AGCTACTTGG
TGTTGCAATG
GTAAGACCCT
GCTGGTTTGA
AAGTGCCTCC

TTAGGGTACT
TGTGCCGGCC
CARAAATGGCG
22507..

GATGCTGCAA

GTGTGTATGG

TGCTGGTATT
CACTGTCTTT
ACTCTCTGIC
GCTGGAGTGC
CCTCAGCCTC
TTAATTTTTT
GTTGGTCAGA
CCTCTCTTCA
ACAATTGCAA
CCCACCATGA
CAACCCCAGC
GAATTGTTGG
GRAGCGGAGG
CAATATGGTG
TGGTGGCATG
GAGAATCACT
CCACTGTACT
AAAAAARAGA
TTACAACTCT
CTTCAACCCT
CAGCCTTGTG
TCCCAGATTG
AAGCAGTTCT
AACGCAACAC
CCTTTCCCAT
TCICTGCTGG
ACTTCTCTGA
TGTGTGCCAG
TTCATCCTTG
TTCCAAGTAG
TAGTATTTTT
TTTCTAAAAG
TCAGTAGGAA
GGAACAGACA
CAGCCGCTGG
TCTCCTCTGA
GGCATTCTAG
GAGGGATAGG
GGGCGGGGGG
GCCGTGGATT
TCTTCTCCCT
TACCTCCTAG
TTCCCACCTT
AGGAAGCCAG
CATTGGACCA
CAAAAATTAG
GAGACTGAGG
AGCCAAGATC
GTCTAAAACA
GGGACTGACT

TACCTTGCTG

AGGTTTGGGA
TGGGAGTCTG
ATGACACCGG
GCCATGATCT

AAGAGTGGGA

8/14
CTTCTGAAAA
TCCTTGGGGA
TTTTTTTTTT
AGTGGCRACC
CCAAGTAGCT
TTTTTTAATA
ATGGTCTCGA
TACCCTCTGG
TTACTCTATT
GCACCGTAAA
ACCTGGCTCT
AGGGGCGCGG
CAGGTGGATC
AAACCCCATC
TGTGCACTTG
TGAACCTGGG
CCAGCCTGGG
AAANAGAARAA
TCCCACTTTT
AGCTTTATGT
TCTGTTCTTA
GGCAAAACCA
TGGTTGTGCT
ACACACAGAC
GGTGCCAAAC
TCTCTTCCCA
GCCAGATGGT
GGCTGTTTCC
GAAATTCAAA
AGCTGAACCT
TTAAATTATG
TCTCACTTAG
GCAGGTGGAG
GGCACTACAA
GATGGGAGTA
TATATTTTAT
GGAACACCAT
AAAGTGCACC
TGGGGATTCT
TTACTCTGAG
GCTCCAGGGT
GTCCCCACTT
CACAGTCCTC
GCTCTCTCAT
GCCTGGCCAA
CCTGGCACAG
CAGGAGAATC
GCGCCACTGC
AAAAGAAARA
TGTGGGATTC
AGAGAAACAG

GCCCTGGGAG
TGCTCACCAT
CACCTGGCCC

TGGCGTCCGC
..22595]
GACCTGGGGT

FIGURE 1H

TTACCTGGAT
AGCCTGGACT
TTTTGACAGG
TTCACCTCCT
GGGATTACAG
TCTATTTTAG
TCTCCTGACC
TAGCCCCTGA
GTGTAATTAT
GATGGACAGT
GTGTCTGGTA
TGGCTCACGC
ATGAGGTCAG
TCTACTAARA
TCGTCCCAGC
AGGCAGAGGT
TGACAGAGCG
GAAATAATTA
GGGAAGGAGA
TTGTTGTGAT
GGCTGAGTTC
AAAGCAGGGA
CACCCACCAT
ATTTTCATGC
CCTTCTICTT
CTCATTTAGG
GCCAAACAGT
CGCCAACACT
ARAAATCATGA
TCTAAGAAGC
AATCATTTCA
GTCCAAGTGC
TCGCTGCCTC
CAGCTGCAGT
CAGTGGAGGC
TCGTGTCATC
CTGCCCAGGA
TTGGAARAGG
TGTAAAATAG
GGCTTAGGAA
CTCTTGGGGC
TTTCTCTAGC
TGGAGAAGGT
GGTGGGTGGG
CATGGTGARA
TGGCAGGTGC
GCTTGAACCC
ACTCCAGCCT
AGCATCGGAG
TGGCTTCTGA
GTCTTGGGCA
C
AGGACAGGAG
CCTACTCTCT
AACAACCAGT

CAGTGGTAAG

TCTGGGGTGC
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ATCTCACAGC

TCCAGATCTT
CTGGAATTGT
TGGAGGAGAG
GTICTAGCTCT
TCCTTGGGAC
CAGCCTAGRA
ATGAGATGAT
CTCAAGCAAT
TCTTTATGCG
TGGTTTTCCC
CTAGTGGTGG
AGAATATCAT
ACGCCTGTIAA
TCAGGAGTTC
AAAAATACAA
TACTTGGGAG
GGTGAGCAGA
TCTGTCTCAA
GCCAATCTGG
TCCTTAGGTA
ACAGTATTAA
CTCAGCACAG
CTGACCCAARA
CTATTAATAA
GGCTGGCAGA
CCCTCCAGCA
AAGAAGCACT
CTCCTGTCAA
CACACTCGAC
GTTTTGAGCT
TGCTCTTTCT
TCTCTATTAC
TTTATTCTTC
CAGTTGAATG
CAAATGTTGC
ACCTGARATT
TGGCAACTCT
GCTGACGGAA
GCAGAGCTGT
CTGAGTATGA
CTCTTGAGGG
TGAGGCCAGG
ATGAAATCAG
GTTCCCCTGT
GTCTAAGCCT
CAGGCCCTGC
GGTTCCTGAA
AAGTAAGAGG
AACATCTGCG
CCAGCTGTGT
CCTTGGCCCT
CTGGGGGCTG
ACCCCCACCT
AAGTCTGCCT
GGGCCTTGGG
CTACAGAAAG
ATGGGAAAAC

CACCATGCCC
T

TCGGCAGGTC:

GGCTAAGGAA
CGAACAAGGA
GGAATGGGAC
TTGGATCGAC
AGTGGGGACA
ACCACAAAGC
GAAAGTGGGT
AGGCTCCTCT
ATAAGGTTGA
TTGTCCCTGA
TTGTCCTTAA
TCCCAGCACT
GAAACCGGCC
AAATTAGCTG
GCTGAGGCAG
ARATCGCACC
AAADAAAAAA
ATTCAAATCC
AGTTATTAAA
CGGATCTCAT
GATTGGCAGA
CCCGTTTTTT
AGACTAGCTT
GGATCAAGGC
TGTCTGGAGG
GTCATCACAC
TGAATCCTCT
AGATGAGAGA
GCCAAGCTGA
ACTATAGGGA
CTGAGCAGGA
CAGATCAGGG
TCAGATAAAC
ATGAGACATA
CAAATTTAAC
ACCCCAGATG
GGACAGAGAG
CCCAGGTCTG
AAGTGGCAGG
AAATAAACAG
AAGCAGCTTT
TATTTATGGC
CAAGGCCTCC
GCGCCCTGGG
TCTCACTTTC
GTCCAGCCCA
GAGAGTAAAA
GGGAGGGATG
TCCAGCTAAT
GGGATGGGGT
AGTTTCCCTG
CGTCCAGGCC
CTCCTGGGAC
GGGAGTGGGG
TCAAAGCTGG
AGGCTTGAGC

ACGGACTGGA

TGAARGGACC
CAGCAGAGGG
AAAGACTCAT
AGTGTAGCTC
TTGCTCAATC
GGGACCCCAA
ATAGAGTTCT
GTAGAAATCC
TTTGCTGCCC
CTAAGGGCTT
AGAGTCACTA
GAGCACAGCC
TTGGGAAGCT
TGGCCAACAT
GGCATGGTGG
GAGAATCGCT
ACTGCACTCC
AAAAARAAAG
TGGCACCTGG
CCCCCTCGGT
TGTGGTGTTA
GAGTAAGGGC
ACTGGGTAGA
CTGGAGCAGC
ATTGCCCTAT
ACTGGTGGGT
CTGGGCACAT
CAATAGCTCT
ACCGAGAAGG
GGTTCTAACC
CCATGGCTGC
TGAGAGGCTG
TTGCCAGATA
AGCAAGTACT
ATGTACTAAA
TGGGAGCCCT
TCTGTGAGGT
AGAGGTGGCA
GTGGGGCTAT
CGGCTGGGTC
GTATATTTAG
TTAGCCTAAA
CCCAAACCCT
CACCTTTGGC
GAACGGACCC
ACACCCGCTT
GCCAGGCCTG
ACCGACACTT
CTCTCAAGGA
CAGCCTCCTT
ATGTTAAGAG
AGTAGAGGCT
AGAAGATGTC
CAAGAGAAAA
TGTAGAGGGA
CAATCCAACT
CACGCAGAGA

9/14
TGTCAAACCT

CACAATTCCA
GTTGGGGGTC
GGAGGGAATA
AGGTCCTAGC
TCTCTAAACC
AGGGTTGTTG
GGGCCTGGCG
CCAGCCGAGA
CTAACTCCAG
CCTTTGTAAT
GGGCCCAGAG
TAAGCTGGGC
GAGGCAGGAG
AGTGAAACCC
TGCGTGCCTG
TGAACCTGGG
AGCCTGGGCA
AGCACAGGCT
CACCACCACT
TTCACTTACT
CCAGGGCCARA
ACAATATATT
AAGCAGAATT
AAATCCTGGG
ATCATGAACT
AGAGAACCAG
ACTAAACAAA
GCAAGGCAGG
CACTTGCCCC
TGGCTCAACT
CTTTGGATCC
TCCTCTTCCT
AAATACAGGA
ATTTCAGCAT
AAAAAAAATG
GTACTTTTAT
TAAGTGGGGC
GGGACTGCTG
GATTCCAGAG
TGAGGAGATG
CCTGTTGTGG
TCCAGATGTT
CCAAGCAAGT
CCACACAGGG
TGGGGGTGGA
CCTAGCCCTG
TGGGGCTGCT
GGGAGGAGGC
GGCTGCGGTT
GGGCTACTCT
GACAGAGGGA
GGCACAGGAG
CAGCTTCTTG
TCCCGGTCCT
GGGGCACTGG
TCTTCCCCTC
CTTGACCAAG

FIGURE 1I

GTGTAGTTTC

AACATARAGC
CTGGGATGCC
GTGGTTACAA
TCTGCTACTA
TCAGTTTCCT
TAGAGATTAA
CTTGGAAGCC
GAACACCTCC
AGTAGGATTC
AGAGATTCGG
CAGGAGRAGA
GTGGTGGCTC
GATCATGAGG
TGTCTCTACT
TAGTCCCAGC
AGGTGGCTGT
ACAGTCTCGC
TTAGAGGCAG
TAGCAATGAG
ATTAATGGGC
ATGCAAGTCC
ATTATCTTTG
,AGARTAATGC
CTTATAAGGA
GATAGCCCTG
GTGAAATCAC
CTTTAGGGGC
TCTGATTTCT
AGGGTCCTCA
CCTAAGTTTA
AGCCTCGGCT
CGAGCTCTGC
TGCCCAGTTA
ARGTCAGTCT
CTCATTGTTT
TTACTAAATC
CAGGCCTACA
GCCTCCTGAG
AGGCCAGAGA
CCAAGTTGGC
CCTTGCGCCC
AAAAACAGAR
CATGCAGCTC
CCTGACCCTC
GGTGGTGGGT
ARACCAGAGA
GAGAGGGGTT
TTTTAARATA
TGCAGCTCAG
GGAGTTGCTG
TGTCAGGGAG
AGAAGGCATC
AGGCTCTCCT
TGACCAAGGT
AGAACTGACT
AGATTTATAG
CTCACACAGT
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WO 01/94361

TCCTTAGTGG
TTCCATATCT
ACGAGGTGGG
CTCAGAGATC
ACTCCGTCAG
TTCTCCGTGT
CCACCCCGCT
ATCACTCTGG
TACCCCTTCC
CGGGAGGGGG
GGGAAAACAG
GCTGGGGTAG
CTCTCCCCCG
ATGGGGGCTG
CGCATCCCGG
GAAAATATTT
ATTACTCAGC
CCAGGGTGGA
GCCTGGGCTG
GAGGATCTCA
TCCTCCTCTC
ATGGCATGCT
ACCATCTCAT
TGGCAATTCC
CCAGGGCCAG
GTGGGACGTT
CTGAGCCTGT
ATCTCCTCAG
CCATTCACTC
CTGACTGTCC
CTCTAACAAR
CCTCATCTGT
TAGAGGTTAA
« ACACAGTAGG
AGTGGTGTGC
TCACTTGAGC
GCACTCCAGG
AAAAAATGCT
CCCCACACAC
TGCTTGGCAA
CCTCCAGGAG
GCCAGGGCAA
GCGAATGTGT
GACATACATT
CATTATCATC
TTAGGTAGAC
CAAACCTAGA
TTGTGAAGAG
GGTCAAGGCC
AGACAGTGAC
TGTCTCTGCA

[Exon 4:
GCACCATGGG

GTGCCCGACT
GACCAACGCA
GCAACAAGAA

CAGAGCAGAG
TCTCTCCCTC
CGGGGGATGG
TTGGGTGCAC
GCCCTTCCTG
TCCTCCTCAT
CTTTCTICTGG
AATCCTGGCT
ATTCCCAGGC
CGGGTCGGTG
AGAAATGTCA
GAGAGGAGGA
CCCCCAGAAA
TAGAAACCTG
CTCTCCCCTC
CCTGTCTCTC
CTCTCCGGCT
GGCAGAGGGA
GCCTGGGCAT
GGGCCTCCAG
CCACCCCCGA
GGATGTGACG
TTAGTCCTCA
GAGAGGCTGC
AGTGTGGACT
GGACTGGAGG
GCCTAAAGTG
CTTCATAGAG
AGAACAGGGA
CTTCCAGCAT
TGCTACCGGG
AAAATGAGGG
AAGTGATTGT
TGCTCAAATG
ACCTGTAATC
CCAGGAGGCA
CTGGGCGACA
GTTTTGAAAT
TTACTAACGG
AGGCTAGGGG
CCCATGGTCT
GGAACTGAGA
TTTGAGCACT
TTCTTATTTA
CCCATTTTGC
TTGCCCAGGA
CTTTCTCACT
AGACTACCTT
CAGGGTGCTG
TGTTGAGGAC
GAAGCTGCTG
28062..

ATTGAGCGCC

ACCGCCAGAA
GCTGGCAAGC
GAAGTCGGGC

CAAATATTCT
CTGGTCCAGC
CTTTGTCACT
ATAAGACGTG
TCATTCTGTC
TCTTTTCTGT
CGCCTCTGAG
CTTTGAAGCC
TGGGAAAGGC
GCGGATCTGG
GCGGAATGAA
AGTGGGCAGC
GCTCTCAGCT
AGCGCTGGTG
CCGTGTGCCC
TATTTCTCAA
TTAGTCACTC
GGCTGGGAGA
CCCTGAGGTT
CAGCGAGCCC
CCCAGTCAGG
GTGTTGATGA
CAGCAGCCIT
ATTCTAAACA
TCTCTGGGCC
TGCTGTCTGA
TCCCTGAGAT
CCGAGCTCTT
TAAGGTCCAA
GCGCTTAGGT
TATGGCCTTG
TCATACCACA
GCATGTGAAG
CTGTTTTGAA
TCAGCTACTC
GAGGTTGCAG
GAGCAGGACT
GGAGGCTTGG
AACTACCGAA
CATGTAAAGC
AGTGTGGGAG
GCCCGTGTCA
TACATCTACC
GCATTCACTA
AGATGAGAAA
TCACAGTGAG
CCAGAGCCIC
GGTGACCCCT
TATAGGCATT
CCTAAGTTTA
ATGGGAGCTC

CGCTACGGAC
G
TGTCTACATC
GGGATGGCAA
AAGAAGGAGA

10/14
CTTTCTTTTA
CCAACCTCAG
TGCACCCACT
GGTGGGCCGA
TCTGCCTCCC
GTGCAGGGAG
GTCCCCCCTC
AGATCTGGGC
TGAAGAGGCT
CTTCCTTTTG
AGGGCTGGGG
TGCTCCCTCC
CCGGGGATTT
CGTGAAGAGA
TCCTCCTCTT
TCCCTGGTTG
TCGCTACCCG
GAAGCTCTAC
TTAACTGTCT
CAATGAGTCA
GCAGGTGAGG
TGTATTGCAC
CACAGTGCGT
AGTTCCTGGG
CCAGTTTCTT
TGTCACCTAG
GTCTAGTCCC
CTCCATCTTC
GCTGCTGGTG
ACACTTGGGC
GTCCTTCTAA
TAGCTGGCTG
CATCCAGCAG
ATACAAAAAT
AGGAGGTTGA
TGAGCCGGGA
CCATCTTAAA
AAGAGCACTC
TCTCTACTCG
CATGGTTTCA
TCAGAGGCTC
CAGCCCTGAG
AGGCACTATT
AAACCAGAAG
ACTGAAGTGG
TAAGGARAGG
TTAACCTCTA
ATATTCCCAG
CATTAACTGC
GCTCCCACCT
CACCCTGGGA

CCCAGTTCAC
CCAGGCAGCA
GGCCCCAGCA

AGAAGTAACA
28288]

FIGURE 1J

CATTCTGGAT
GGCACCCCCC
CGGGGTGCTA
GCTTCTAGCT
TTCTCCCTGC
ACTACACCCC
TAGCCCCTAA
CCcccTCcce
GACCGCTGGA
GAGTTAATTA
GTGGGGGCCA
CACTCAACCC
GCGACATGAA
AARACCGAGG
ATGCCGGCTT
ATGTCCCAGG
CTCCCAGGGT
TGCCAGCTGG
CCTAACCACA
AACTCTTGTT
GGTAGAGGTG
AGGATGAAGC
ACAAATCAGC
TGATGCTGAG
CTTCTGTACA
CTGTGGCACT
CGAGATCATC
TCTCTACCTC
GTGATGGTGA
CTGAATGCCC
CACTTGGTTC
GGCTGTTATG
AGTGCCTGGC
TAGCTGGGCT
GGCAGGAGAA
TCGCGCCACT
ARAAARAAARAR
TTCACCCCCA
TGCCAGGCCT
TGGCTGCTGC
CCTTGAGAAA
AGRAATACCA
TTACGTACCT
AGGTGGTTAC
CATAAGGAGG
AGCTAGGAAT
CCCTCAACTC
TGCTCAGCGT
TGGGGATATA
GATCTTCCTC
GGGGGTGCCG

CCTGCAGCAC
ATGCCACACT

GGTGGCAATG
TGGAGGCCAG
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GCCAAGAGCC

CTGCACCCAG
GGCCAAGGCC

CCTACCCCTT

GAACCCCCAT
TAGACACCAA
TCCATCTTCC
CACCCCACTC
AAGTACCAAG

TCATGACCTC
GTTTGGTGCC
AGTTTTGGAG
TTAGGGAGGG
GTCTTCTGTT

TTCCCCCACC
GTATGGGGTG
GGCATGGACA
CTGTATGTCC
CAATAACTAG
AGCCAGCTTT
AGTCCAAGGA
AGAGGGGCCT
GGTCAGCGGA
T
CCCTGGGTTG

GTCTCAGCCC
CCTCAGTCCT
GCCCAGGTCC

CCAGTGCCTC
GGGTCCCCGG
ACAGTAGTGT

AGTGTAGTGC
GGCTCCGCGC
GTTTTGTGCT
TCTCCTATAA
TCTTCCTGTG
TTTCTTCGAC
TCTGTATAAG
GAGGTGGGTG
GCGCGTCTAG

ACAGGGCGGC

A
GCCTCAGAGT
ATGCTCCCCT

CCCCCCCAGG

CCAATCAACT
GAACCATTTIG
AAATCAATCA
CAACAGTTCC
TAACCTACAA

TTGGCCTCIC
AGCCCCTTCA
GACATGATCA
CATTTTGCTA
TTGTTTTTCA

TCCTCCTCAA
GTAAGATAAG
AAGCTTGACA
TCAGGGGACT
GCTGGACCCT
GGGCTGAGCT
AGCTCGAAGC
CTGTGGGTGC
GCCCCAGCAG

GGGAGGCAGG

AGGATGGGGC
TCACCTTGCC
CCAGTGCGCC
A
CTTGTGCATA
CCATCCAGCG
AGCGCCCCCT

GGTGTGCTTIT
AGCCGTCTGT
GTGTCCACGC
GCGCTTCTCT
TCTCACGCAA
AAAAAAATAA
CGATGGAAGC
CTGGAAGAAG
ATGTTTCCGA

CTCTCCCCAA

TTCAGGGCTA
TGGGAAACAG
A
GGGTTGAATA
C
GCTGTACCCA
CCACACCCCG
GGCCCATCCA
TCTTTCCCGA
GCCTCCTAGT

CTTTGATTCT
CCTCCTTCCA
CCATCCCCAT
CCAAGCCTCT
TTGTTTGACG

A
ACAAGAGACT
GAAGGGAAGT
CATCAAGTTA
GACAACATCC
TCCCACTACA
AACAGGACCA
AGGTTTAGGA
TGGGTACTCC
GAAGGGTGGG

GAGCTAGGGC

TTCTTCAACA
AGGTGCCGTT
CCCTAGTGGC

GACCTTCTTC
GGGCTGCCAG
CCCTCTTTCG

TACGTGATGG
CCTTGATCTG
GCTAAGGCGA
TCGCATAGTC
GTTTTATACT
TAAAACGTTT
TCCTGGCATG
GGCGGAATCG
ATTGCGTGTG

11/14
CCAGCCCAGC

ACCCCCAGAA
AAACAAGTGC

TGCAAAAGCA

TGGGGGTAGT
TTTAGTTACA
TCCCATGCCT
GTAAGGTGGT
TCTGAAAAGT

CAATCTTCCC
GAGCCCAAGA
GGTACTGATG
TCCCAACGCC
TTTCCACTGC

CCACTGCATG
GTGTGGATGT
TCAAGGCCTT
TCCAGATTCC
TAATAGGGCT
ATGGATTAAA
CCAGGTCCCC
AGAGGTGCCA
CCAGCCAGGC

AGGGACCARAAA

GGGCCCCTGC
TCTCTTCCGT
CATAGCCTGG

TCCCACCCCC
AGAACCCCAG
GCTGGTGTAG

CGGGTGGGCA
CCCGCGGCGG
Cccceereecee
ACGTAGCTCC
CTAATATTTA
CTTCTGAAARA
TGTGCATGAA
GGAGGCCACT
TGTGTGTGAC

FIGURE 1K

TTCTCCTTAC

TACTGGTAGG
CCAGTCAGCA

GTTCCGCTIGG

GGGGTTACTG
GCTGAACTCC
CCCTCCTCCC
TGGGGTGTTG
TGGAAGGGCA
C
CCAAAGCATG
TCAATGCTCA
CTTGCTGGAT
CTGGGGACCA
ATGCCTTGAC

TTCCAAGACA
GGATGGTGGG
GGAGGAGGCT
AGCCATAAAC
CAGCCCAGGC
CTGGCATTTC
TTGAGAGGTC
CTGGTGGAAG
CATTCTTAGT

TGAACAGAAA

G
CCTCCTGAAG
GAAGGCCACT
TTAAAGTTCC

TTCTGCCCCT
ACCTGCCCTT
AATAGCCAGT
T

GCGGGCGGCG
CCCGTGTTGT
CGTACTGACT
CACCCCACCC
TATGGCTTTT
GCTGAACGTT
GTGATGAGCT
CTGTGTCATT
TGTG
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12/14

" POLYMORPHISMS IN THE CODING SEQUENCE OF PCDH2

ATGGTCCCAG
GGGAGTTTTG
ACTATGAGAT
GTCGCGAACC
GGTGGTGTCT
GAGAGATGTT
CTGCCCTCTT
GCTGTTCAGC
CTTTCCCTAC
GGGACGCGCT
CTCTTTACAA
TGCAGACGCG
C
GCCCTGGACC
GGACGGAGGG
TGCTGGACGC
C A
GCGCGCGTCC
TGCAACGGAT
GCAGCCACAA
T
ACCGGGATGC
CCATGAGATT
CACATTGCAA
GAGATCACAG
GGGGACTGTC
ACGGGCTGGT
TCTTCCCTCA
GGAGACTGTG
CCCCTTCCCT
AATGACAACC
AGAAAACAAC

CCGACGCCCC GCAGAATGCT CGGCTTTCTT TCTTTCTCTT GGAGCAAGGA

GCTGAAACCG
CATAGTGTCA
AATTAACAGC
ATCAGCGTGA
CCTATATCCT
CCTCAGCTGG
GGGCACAATG
CCTITTTTGCC
TCCAAGACAC
AATGGGGAGC
CGAGGACTCT
GGGAGCAGAA
GTTTCTGTGG
C

TTACAAGTGG
TGTACCGAAC
CTGATGTCGC
CCCCGGCGAC
GCCGCCAGAA
TTGGGTGCAG
CTGGCGTTIC
A

GCGATGACAC
CAAGCCATGA

AGGCCTGGAG
CTTCTGCTTG
CCCGGAGGAA
TTGGTTTGGA
GGAGCTAGCC
TGTGAACGAC
GCACTGTAAC
GTGGAAGTGG
CCAGGAAATG
TTCCGCTCGA
ACCTATGAGC
GGAGGACAGC

GAGAACGGGA
ACCCCAGCTIC
GAATGACAAT

TGGAGGATGC
CTGGATGAAG
CCGCGCCGGC

TGACAATCAA
TACATCCAGG
AGTGTTGGTG
TCACCTCCGT
ATCGCTTTGC
GACCTGCGAA
AGAATTACTT
CCAGAATACA
CTCAGCCCTT
CTCCACAATC
CTCCCCGGGG

GGCTAGTGGG
TCCTTAGTGC
TCATATCAGC
ACATATTTGT
CGGCCAGGTG
CCACCTAGTG
CCTGGCTCTC
ATAGGGCTGC
AGATTCACCC
CTTCGCTCTC
CCTGAAGCCC
AAAARAATCTC
GGTTTGTGGT

AAGCAGTCTA
ACCAGGGCCC
CGCACCTTTA
CCGCTGCTGA
CACGCTGCGG
AGAGCGCCCC
TCTCAGGCCC

CGGCACCTGG
TCTTGGCGTC

GAGCGGACTG
GTGCCTTGAA
AGAGAGAAGG
TCTCGGTAGC
GAAGATTCTT
CGTCTGGATC
TCTGGAGTTG
TGATCCAGGA
ARAATTGGAGA
GAGCGCGCAC
TGAGCCGAAA
ACCAAGTACG

GCCTAGTCTC
TCTCCGCCAG
GCGCCTGTCT

ACCCICCGGC
GCCCCAACGG
GTGCGGCAAC

GGGTCGGCTG
CCAAAGACAA
GAGGTTGTGG
GTACAGCCCA
TCAGTGTGAC
GTTCCACCGG
CACTTTGAAA
ACCTCAGCAT
ACAATAGTGC
TTCTCAATCT
CTCCAATACT

TCGCTATTTC
CCCTAGACTA
GATGGGGGCA
CACTGATCGC
GGAGCTCGGT
TCACGGGTGG
CTACAGTCTC
ACACTGGTCA
AGGCAGACTC
CACCACTGCT
GAGCCGAGTT
ACCTTTTATC
CACAGTGTTC

GAGACCTATA
TCCTTGCACG
CCATCAGGTG
AGAAACCTGG
AGCTGTGATC
TCCCGGACAG
AGAGACCCGG

CCCAACAACC
CGCCAGTGARA

GTAAGCACCG
CAAGGCTTCC
GTTTCGCTGT
CTCTCAGCCC
TGAGGTGARAC
GAGAGGAGCT
GTAGTGGAGA
CATCAACGAC
TTAGCGAGGC
GATCCCGATG
TGAATACTTT
CGGAGCTGGT

CAGTTAGTGC
CCTGCCTATT
TCAACCAGTC

ACGCGCGTGG
TGAAATTATT
TATTCGCCTT

GACTTCGAGG
GGGCGCCAAT
ATGTGAATGA
GTACCCGAGG
TGACCTGGAT
GTCTCCCTTT
ACCAGTGCAG
CACCGCCCGA
GTGTTCAAGT
TCCTACGACG
AAACCTAAGT

ACAATAAATC
TGAGGATCGG
CCCCGGTCCT
AATGACAATG
GGAGATGCTG
TAGGCTGGGA
TTGGGATCCC
AATCAGTACT
TCACGGTCTT
ACCCTCACTG
CCCCTCTGGC
TACTTCTTTC
GGAGTAATCA

CCGAGCCCCG
CGGACGCCGT
TATCTCACCA
TGCAGCCAGT
CGGTGTTCTA
CAAGCCCCGC
CACCAGCGGC

AGTTTGACAC
GCTGCTGATG

FIGURE 2A

GGAGGGTAGT
ACGGTCATTC
GGGCAACGTG
GCAGGTTCCG
CGGGAGACCG
GTGTGGGACA
ACCCGCTGGA
ARACAATCCTG
CGTGGCTCCG
TGGGAAGCAA
GCGCTTCGCG
GTTGGAGCGC

TGACGGCGTT
CACATCAAGG
CTTGTACCGG

TACAAGTCCT
TACTCCTTCG
AGACCTTGTA

ACACCAAACT
CCCGAAGGAG
CAACGCCCCG
ATGCCCCTCT
GCTGGCGAGA
CAGCCTTACT
ACCTGGATCG
GACGCCGGAA
GTCCGACATC
TTTACATTGA
GTCTGGGACC

GTGACAATGG
CGGGAATTTG
AGCCACCAAC
CCCCCCAGGT
CCTCGAGGTA
CGCGGATGCA
CTAACCAGAG
GCCCGTCCAG
GATCAAAGAC
TGTCAGTAAC
TCTGCCCCCC
CCTAATCCTG
TATTCARAGT

GTGAGCTCAC
GCGGGGAGGC
CGGACTCCCG
CCACTGGCCA
TAGGCAGGTG
CCAACACGGA
TCCCAAAATG

AGAGATGCTG
GGAGCTCCAC

PCT/US01/18321

100
200
300
400
500

600

700

800

900

1000

1100

1200

1300

1400

1500

1600

1700

1800

1900

2000

2100

2200
2300
2400

2500

2600



WO 01/94361 PCT/US01/18321

13/14
CCTGGGAGGG GGTGCCGGCA CCATGGGATT GAGCGCCCGC TACGGACCCC
G
AGTTCACCCT GCAGCACGTG CCCGACTACC GCCAGAATGT CTACATCCCA 2700
GGCAGCAATG CCACACTGAC CAACGCAGCT GGCAAGCGGG ATGGCAAGGC
CCCAGCAGGT GGCAATGGCA ACAAGAAGAA GTCGGGCAAG AAGGAGARAGA 2800
AGTAA 2805

FIGURE 2B
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MVPEAWRSGL
VANLGLDLGS
LPSCTVTLEL
GTRFPLESAH
ALDREREPSL

ARVLEDAPSG
TGMLTIKGRL
EITVISVYSP
SSLEKNYFTLK
NDNPPQSSQS
AETGLVGRYF
ISVNIFVTDR
GHNAWLSYSL
NGEPSLSTTA
VSVGEFVVTVFE
IMSPHLYHQV
LGAESAPPGQ

QAMITLASASE
GSNATLTNAA

VSTGRVVGVL
LSARRFRVVS
VVENPLELFS
DPDVGSNSLQ
QLVLTALDGG

TRVVQVLATD
DFEDTKILHEI
VPEDAPLGTV
TSADLDRETV
SYDVYIEENN
TINRDNGIVS
NDNAPQVLYP
LGSPNQSLFA
TLTVSVTEDS
GVIIFKVYKW
YLTTDSRPGD
QAPPNTDWRF

AADGSSTLGG
GKRDGKAPAG

PCT/US01/18321
14/14
ISOFORMS OF THE PCDH2 PROTEIN
LLLGALNKAS TVIHYEIPEE REKGFAVGNV
GASRRFFEVN RETGEMFVND RLDREELCGT 100
VEVVIQDIND NNPAFPTQEM KLEISEAVAP
TYELSRNEYF ALRVQTREDS TKYAELVLER 200
TPALSASLPI HIKVLDANDN APVFNQSLYR
P
LDEGPNGEII YSFGSHNRAG VRQLFALDLV 300
YIQAKDKGAN PEGAHCKVLV EVVDVNDNAP
IALLSVTDLD AGENGLVTCE VPPGLPFSLT 400
PEYNLSITAR DAGTPSLSAL TIVRVQVSDI
LPGAPILNLS VWDPDAPQNA RLSFFLLEQG 500
SLVPLDYEDR REFELTAHIS DGGTPVLATN
RPGGSSVEML PRGTSAGHLV SRVVGWDADA 600
IGLHTGQIST ARPVQDTDSP RQTLTVLIKD
PEARAEFPSG SAPREQKKNL TFYLLLSLIL 700
KQSRDLYRAP VSSLYRTPGP SLHADAVRGG
PLLKKPGAAS PLASRQNTLR SCDPVFYRQV 800
SQAQRPGTSG SQNGDDTGTW PNNQFDTEML
S
GAGTMGLSAR YGPQFTLQHV PDYRQNVYIP 900
GNGNKKKSGK KEKK 934

FIGURE 3
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SEQUENCE LISTING
<110> Genaigsance Pharmaceuticals, Inc.
Kliem, Stefanie E.
Koshy, Beena
Tanguay, Debra A
<120> Haplotypes of the PCDH2 Gene
<130> MWH-0774PCT PCDH2
<140> TBA
<141> 2001-06-06
<150> 60/209,564
<151> 2000-06-06
<160> 125
<170> PatentIn Ver. 2.1
<210> 1
<211> 30244
<212> DNA
<213> Homo saplens
<220>
<221> unsure
<222> (7653)..(7712)
<223> Nucleotide identity unknown
<220>
<221> unsure
<222> (19185)..(19244)
<223> Nucleotide identity unknown
<220>
<221> unsure
<222> (19295)
<223> Nucleotide identity unknown
<220>
<221> unsure
<222> (19327)
<223> Nucleotide identity unknown
<400> 1
cacatgggce cgtagggaga gctttagaac tagtgcaget taattgagca gggggaagcce 60
ttectgcagac agttgagecct agcggaggtt ggttgacacg gaaggggctt gatttttggg 120
aaggtgagac ttaaatttgg gattgccaag gattggtatg ttaatccaag ggcegtttat 180
gcgaattaag gaccagattt gaaaattggg gaacccaagt taaaatggtt tgggaacgtg 240
taaccttcgg ttattgttgg gggaatggcet aacccaaagg ggtcttattg gttcatgaag 300
aggtcttaag aaaactatga gctgggtgca gtagctcagg cctgtagtce catctactta 360
gaagtctgag gcgggaggat ceccttgagce caaggagcectg gaagttacag tgagctatga 420
ttattccact gtactccage ctggatgaca gagcgagatc ctgcctcaga aacaaaaacc 480
aaaaaataaa caacaacaaa aacaacaaca acgaaaatct cagaaaacta caggccttat 540
tatcaagaaa atgacaggcc ttattattga gaaaactact tacattttta aaagctgatt 600
ttcaaaaacc agattgtgaa ttaagtgatg ctgaataggg gaaaaaaaga ctgataaacc 660
agtgtatctc tgaataaccc actagatcag tgcttgtcaa actttaatgt gttttcaaat 720
caccctgatg ttttgttaaa atgtaagtca tgtctcagta ggtctagagg agggcatttce: 780
tgcatttcta acaagctccce cggtgatgcce gtcctcacac 840

tagaccattg

1

tttgagtagce
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aagtgattgg
tecagcectcet
agagattaat
tcecggaaata
cttcacttat
tccaagacaa
ttgcatcatt
aggataggag
tggcttatat
gacaacaatt
ttttctaaag
gtggtaaata
cagtgcaact
agggaaacga
gtagggaaat
gttttaaaag
atagattgta
tgctaatttc
aatgcctcct
ggtgttttte
caaagaaagt
ctagcctcac
gcaaggcgcet
tagcgegtgt
ggactctgtg
ctttetgege
agaaagccat
gcgaaatcte
ccagaggcct
cttggtgect
aagggtttcg
gcccgecaggt
accggagaga
tecttgcactg
gtggtgatce
gagattagcg
gatgtgggaa
cgcgtgecaga
gaccgagaac
gctctetecyg
gtcttcaacc
gtggtacaag
tteggcagece
atgctgacaa
caggccaaag
gtggatgtga
gaggatgccce
gagaacgggc
ctcaagaatt
tacaacctca
gtgegtgtte
gacgtttaca
gacccecgacyg
accgggctag
gtgcccctag
ggcacccegg
aatgcceccce
ggtacctcag
aatgecctgge
ctgcacactg
actctcacgg

ggtatactct
tgctggtcectg
tgaagtgtta
tcctatatat
gttcaaggtt
atatacagaa
aattgaggct
caggaactct
cacagtggac
ctaaatgcag
atttgtggag
ggcctggett
tcttgtggcea
tagagagagt
ttcttattge
aaataaaatc
actcctgcecta
atttggtaag
tacaagtagg
cagacaatgt
gattcaaatg
agccccaagg
ttggctggaa
cctgctecaga
tgecegetgte
ccegggatga
gtcggactcg
agggacgatc
ggaggagcgyg
tgaacaaggc
ctgtgggcaa
tccgggtggat
tgtttgtgaa
taactctgga
aggacatcaa
aggccgtgge
gcaactcttt
cgcgggagga
gggagcctag
ccagectgec
agtccttgta
teccttgeaac
acaaccgcgc
tcaagggtecg
acaagggcgc
atgacaacgc
ctctggggac
tggtgacctg
acttcacttt
gcatcaccge
aagtgtccga
ttgaagaaaa
cccegeagaa
tgggtcgeta
actatgagga
tcctagecac
aggtcctata
ctggecacct
tctecctacag
gtcaaatcag
tcttgatcaa

ttattctaaa
gctaattatce
aagacatgga
ccttacttcet
ctattatact
atagtatgag
tactctgtge
tagaggtteca
tecttttatte
aaaagttaag
ctttgetgec
tttttetttt
tatggtacce
gtgctctaca
teecetggtte
tgaattgtac
atttgatagt
agataaaact
gtceggetaa
tgtgtagttt
tttaatgagt
ctggetttee
actctggaag
gagcccggceg
ggccaatgaa
ggcagagact
gcgeccagceg
tggaccccegce
actggtaage
ttcecacggte
cgtggtegeg
gtectggagcet
cgaccgtcetg
gttggtagtg
cgacaacaat
tccggggacg
acaaacctat
cagcaccaag
tctccagtta
tattecacatc
ccgggegege
ggatctggat
cggcgtgegg
gctggacttce
caatcccgaa
cceggagate
tgtcatcget
cgaagttcceca
gaaaaccagt
ccgagacgcec
catcaatgac
caacctcecceccce
tgcteggett
tttcacaata
tcggegggaa
caacatcagc
tcecteggeca
agtgtcacgg
tctettggga
tactgeceegt
agacaatggg

ttccaaatgt
aaacttgagc
aatataggtce
tttetaccta
tcaaaaggac
gctctaacac
caggcacttt
tttettgtte
actatcctaa
gctectttatt
attatttcaa
tgaaatcttc
aagatcttgg
actgagatca
ttaagaaatg
ttttaaattt
agctccagat
gaaattatta
ttgtctgtcet
teggtttggt
cttgatttgg
ctaaggtagg
gaagccaaag
ctagcteatt
gacgctggag
gaacagccgg
cccaagegcet
tgagaggaac
accgggaggg
attcactatg
aaccttggtt
agccgaagat
gatcgagagg
gagaacccge
cctgetttee
cgctttecge
gagctgagcce
tacgcggage
gtgctgacgg
aaggtgctgg
gtcctggagg
gaaggcccceca
caactattcg
gaggacacca
ggagcacatt
acagtcacct
ttgctecagtg
ccgggtcetcee
gcagacctgg
ggaacccctt
aaccctccecac
ggggctccaa
tectttettte
aatcgtgaca
tttgaattaa
gtgaacatat
ggtgggagct
gtggtaggct
tcecectaace
ccagtccaag
gagccttege

attctatctt
atttaaaact
acatatggcet
cctaacctat
tctatgecaat
tttacatcta
acctgecette
aaggatatac
tcattataat
ctgtgactaa
taattttata
tcegtettet
gaaaaggatt
tgctecttgt
agagctaaca
tataagccag
aatgaggaag
atgtctceccac
tccaacaage
tecgateccect
attggagact
tttectatge
gaaagtgaag
cttegtgcag
atcgggcececce
cgagcaaatc
aacccgctga
tgcttttgag
tagtgggagt
agatccecgga
tggatctegg
tctttgaggt
agctgtgtgg
tggagectgtt
ctacccagga
tcgagagegce
gaaatgaata
tggtgttgga
cgttggacgg
acgcgaatga
atgcacccte
acggtgaaat
ccttagacct
aactccatga
gcaaagtgtt
ccgtgtacag
tgactgacct
ctttecagect
atcgggagac
cccteteage
aatcttectca
tactaaacct
tcttggagca
atggcatagt
cagctcatat
ttgtcactga
cggtggagat
gggacgcgga
agagcctttit
acacagattc
tcteccaccac
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ctaatgccta
gggggtttte
tttcatctcet
gtgcctacce
caaagtgatg
atggagtggt
ttcatttaat
atctecatcte
tttgttitggt
aggctttgta
aagatcctag
tcttecattag
gatcaagtaa
gaaagacagg
atgacatcca
agttaaacca
tgacagggaa
ggaaatgcta
cagatttgtt
ttcttgtgat
tgcagaacgg
accgatactg
ttecetggege
ttattggetg
tgceegtece
aacggcatcce
aagtttctca
tgagatggtc
tttgcttetg
ggaaagagag
tagcctctceca
gaaccgggag
gacactgccc
cagcgtggaa
aatgaaattg
gcacgatccc
ctttgegett
gcgegeectg
agggacccca
caatgecgect
cggcacgcege
tatttactce
tgtaaccggg
gatttacatc
ggtggaggtt
cccagtaccce
ggatgctgge
tacttcttece
tgtgccagaa
ccttacaata
atcttectac
aagtgtctgg
aggagctgaa
gtcatcctta
cagcgatggg
tcgcaatgac
gctgectega
tgcagggcac
tgccataggg
acccaggcag
tgctaccctce

900

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
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
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actgtgtcag
cccegggagce
gtggggtttg
tctagagacc
cacgcggacyg
accacggact
gccagecgece
gcagagagcg
cttttttatt
gttttecctgg
ttgtgagatg
gactcatctg
cttgctaagg
tcatttacat
aaaaactacc
ctttttgata
atgaatgaaa
gatgtgcacc
aattcagaaa
taaccatttt
aaaacataaa
aggtgggagg
gatcaatcca
accatcaggt
ctgectgtget
caatataggg
ctacaaaagg
tttcttaagt
cattcattaa
tgactgcaag
actgttattt
aatgaggttc
aagcctctte
ataatgtatg
agccagcetcece
agaccagcct
tcattagctg
gagaattgct
tcaaccatgg
aattattttt
atgagaacaa
agccagcaag
tagaacaatg
ctgaaaccca
atcatttttt
ttgggagget
ggtgaaaccc
tagtcccage
aggatgtgga
gcgagactcc
cctaccaatc
ccagaatcca
gccttaaagt
INNNNNNNNN
atgtcaaccc
agatgctgca
acatctctge
cggccagact
ttggtcacca
tcactgttge
gtgcgcacag

taaccgagga
agaaaaaaaa
tggtcacagt
tataccgagce
ccgtgegggg
cccgceecegg
agaacacgct
ccecteeecgg
cctacatcat
tgatgcattc
gtggectgcee
tggacctaat
gatggttaag
taggaataag
tecattectec
atttteecttt
tgaaattcca
ctgcttacaa
atacagaaaa

‘taattataaa

gtagccagac
attgcttgag
ctgtctgeac
tgcctaaaga
atccagtagt
aaaccatgtce
agagtctttt
atatgcacaa
ttcagggtgg
gcectttgece
tgttactcag
taccatttac
ctcatatgca
caaagtgttt
tageattttg
gagcgacata
ggtgtgttgg
tgagcctggg
caatagagtg
attagttcct
ccaaaaatga
aaataactgc
ttttecaaact
ggccacaccc
gaaggtccce
gaggtgggtg
cgtctctact
tactctagag
agtttcagtg
acctcaaaaa
catcatttag
gctttattgg
attacatagc
NNNNNNNNNN
agaggatgga
gattgtggtg
atgtgtttgt
gggaacactc
aggtgacagce
cacagtccac
ccegggectt

ctctectgaa
tctecaccttt
gttcggagta
cceggtgage
aggcctgatg
cgacccgetg
gcggagetgt
acaggtaagg
attgaggaag
acactttcaa
agagtgtggt
tcacatecte
ctaaaacaca
ctgctggata
acctttcaag
gtttatacag
ggcatccttt
aatattttta
gtatttaaaa
agtaataatt
tcagtggtgt
cccaggagtt
taaattcagc
ggggtgaact
gggatgacat
tctttaacaa
tggtgecctece
tgtgaaaggt
tatgcaagga
tggagagaac
tgcatcattg
caactaggag
aaaagggaat
agcatggtgc
ggaggctgag
gtgagatcct
catgcacctg
aggttgaagce
agaccctgtce
cactcaccta
caaagtagaa
cgctettetg
tggttgcaca
cgacaaatga
acttgatcct
gatcataaga
aaaaatgcaa
gctgaggegg
agcccagatce
caaaaagaaa
catatttgtg
ccaggcccaa
atagctctaa
NNNNNNANNI
cggatctttg
ggggttcgag
cctagacgag
agccccccag
cgtggatgcet
agccccagga
actggaggat

gcccgageceg
tatctactte
atcatattca
tcactgtacc
tegecgeacce
ctgaagaaac
gatccggtgt
tttagcaagt
gaatggagct
ctggececette
ttgtggtcce
agcactcttt
agatctcage
cctctaacca
tgattgtgac
atcgtgtacce
aaattttatt
ccttataaca

aattaaaact.

tatttcdaaa
gcacctgtag
ctgggetgtg
atgaatacag
ggcccacgtt
ctgtgaatag
taacaacaac
agtgttagtc
agataaattc
tactatccaa
cctatacata
ctatcaactc
tctgtggeca
aataagtgtt
ctggcatatc
gcaggcggat
gtctctacaa
tggtaccagce
tacagtcage
tcaaaaaaaa
aaatctcaaa
gcacatatga
gtcagcctgg
ttaaaatcac
aagcacagtc
aatgtgcaga
tcaggagttt
acattagctg
aagcatcagt
acaccactge
gaaagaaaaa
aagtaaagtg
tttttttaaa
aannnnnnnn
nncagggage
cgcagcegtac
actceggttg
aatgataatg
cgtctececte
gatgcaggcc
ctgtteccteg
gactctgaca

agttccecte
ttteccctaat
aagtttacaa
gaacaccagg
tttaccatca
ctggtgecage
tctataggca
catgcttgac
gtttttttag
ctagatcaaa
atttcagggg
tgctatcaca
gatcagagtt
gtggcagctt
atttgtatta
tcattctecag
tcaagcattc
gtaatgcatg
ataatctcca
ataaatctag
ttettgetge
gtgcactatg
tgacctecttg
ggaagtggag
ccactgcact
aacaacaaca
cetgtectte
atatccttag
ggcatggtat
ctctecaactg
ttggatttgg
agttactcaa
ttacaagatt
ataactgtta
tgcttgagge
aaaaaaaaaa
tacttgggag
tgtgattgca
aaattatcag
cacaccttag
aaaggctaag
aaagcaactg
ctagagacct
tctgggggtg
caaatttgaa
gagaccagce
ggcatggtgg
gagggagaat
actccageccet
agaaaagcag
ttattctggt
aaacatggta
NNNNNNNNNN

ccgagectec,

ctctgactat
tccacccatt
ccccagetgt
gctctgectee
acaatgecgtg
tgtctacaca
cccagecaggt
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tggctctgee
cctggtttet
gtggaagcag
gcccteettg
ggtgtatctc
cagtccactg
ggtgttgggt
cctgttagtg
tgatgaagat
gttagtgecct
gaagatactt
actaaccaat
tagcttggta
ctaggaatac
aaactaatag
ataatttttt
tactggaaat
tttgctagaa
aacccaaaga
gcaacccaag
tcagtgcectg
ctgatcaatt
ggagggcaag
aaggtcaaaa
ccagectagg
atcccagaaa
cagccttatt
acaggtaaag
ccatgcaagg
taggagaaac
cagttagtca
tctectttet
catgcatgat
aacaattatt
cagcagttca
aaatgtgttt
gctgaagtgg
ccactacact
ctattactat
aaatacacat
aaagcatgaa
gcattttecce
tttaaaaatt
ggacataggc
aaccacagct
tggccaatat
cgcatacctg
cagtgaaccc
gggcgacaga
tactctggaa
atttgcagaa
aggtctcecceca
INNANNNNNN
tcectttgtgt
gaattgectge
ggatgccaac
gctgcaccceca
tcetggetece
gctctectac
cactggtgag
ggtggtcctg

4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
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gtgagggaca
gatgaggacc
tcagacctta
accttcacct
gggcagtgct
aacctgcagg
gactcgcaga
acttttctaa
atccggtccce

cgggcgacec.

catccactcc
ttggaccgtt
gtggtggcga
gccggggect
ccgggaggag
acgecttegec
ttcactgtta
gtgcgegegg
cacgggctcg
gggcttacge
tceggtecac
ctgattatgc
gagcctecte
cctgagegag
caggactcta
cggcgaccee
aggcgcggca
gactccagtg
gctctcaacc
tctagggtca
tctggecagat
actacaatag
aatgcctaac
gattgagaga
cattgctgtt
acttgctcaa
tgtgctttta
gcctetgetg
ggaccttaca
caaacttggce
caatcactgc
ccatccetgt
tggaatgcta
cactggcagt
ttetgggage
tctaggagtg
ggactcagga
acacatcagc
ctggatccct
tctettctee

cgggacttgg
tagctgtggg
tcactgcaca
atgctttgtt
tgaaaagcct
gaagatgcct
aggggccatt
tttatctctt
agatgagtcc
tctetecegg
cccttteecat

atggtgaccc
ctgaggaaat
ccctttacct
ttectgtcage
gcaggcgeca
tgagctcgga
gccactgcta
gaccccteag
gctctaatac
ctgggggcgyg
tctecggeeg
tgcgcgaaac
ctgtgggega
ccttegaget
gcagtcacag
ggtctgtaga
ccctecctat
ggctcatgeg
ccacgececccg
gaataccagc
tcgecagetee
gcgectgagyg
tcacctcteeo
gcgeggggcece
cgatccttgg
tcaacccaga
gggctcegeg
gcaccagcgg
cccagagata
gagatttgga
ggaaagctat
taaaaaacac
tctgetecta
aacttactat
ggctaggtac
gttcacagag
atttcttggce
ggattttgct
tgtggggaaa
cagttatcct
atttccatgt’
gcecttetee
ggtttctggg
tcecggagett
aagtatgagt
ctccatgaga
atgaagtggc
ccettgggag
cccegetgea
ttagtcacag
atgccccgca
aagagattct
acctggcacc
cccagetgag
cctttgeecac
tcagtecettg
tctttaggaa
ggtttctggt
acccctgecce
cccatccecta
ctgttttctce

ttecactctee
gcccaaatce
cattgtggcet
gaagtgcctt
ggactcaccc
cggcacgcetce
caggacgtge
cgttcageag
gctgegggag
cactggagaa
gcttggtcge
cagagtggcc
ggggaggatgg
tececggtgaat
atccaccecct
tttectctte
ccecegeatea
tgtcctececcet
ccaacacgtg
tttcactgece
cctatgeege
gtecccagatce
cacctgecgcce
aggagcgctg
gccagaggtce
agcctcgage
ttgggcgagt
ccecttecte
caggcttttg
ggtgaccaaa
aggctctgcc
aagtttctce
ggactgtatt
ataactcctt
taacatgect
caagtaagag
acttggaact
tctgctggga
gtcttctgtg
tttggagatt
agattctgct
atggcagccce
ttctgctceat
ccttetecct
attaattacc
gtgtgtgatg
tggccagagce
ccetggagac
tecccttecat
accattgtet
aaggcccaat
tgcaagccaa
aaaagggtta
gagttgaata
tttagggggc
aattttggct
aggagtctca
acctcagacce
cctettagte

ggggctecggg
cacagcaagc

tccacageca
agtgacttcc
ctagcgaccg
cagggaaacg
tcececggact
aagtacatgg
ttttecaccgg
cccacagete
cggagccagg
gccgeecegtce
tggectgeget
gattaaggga
gaccgacccce
ttcgggegat
gecagccagcee
gatttctcee
cccaaccgca
gctggecacce
cgcggacgca
actcgctege
tcectecgee
gcggcecgecc
ccgggetggg
gagcgactge
cggatggtce
aggcggacag
gagtgagcct
ccgcaggaag
gcgeegtegt
ctatctgaca
agatgeccagg
aactccagga
ttgaaacacc
tgagaacctc
ctcttataac
agattctaac
ttaaaagctt
tggggcaagg
gectecteatt
gagttccccce
gtgtctaaga
cagaatggtg
atcactgcca
ggagtaatct
agcccacccece
ggataacaca
cccacacctt
ttagttggce
ttttecteegt
ggcacggagt
ctggcatgac
gggcccagag
ccaagaacag
aattcattct
tttgtctgea
caggagttct
gcttgcteac
tctgagacct
cgttttattce
tgacattcta
cccgeccaac

cagtgctgcet
tcatacaccc
tcagtctett
cagacgggga
tctataagca
aggtgacgct
ccteggacgg
tggcgetgga
tgaggggctc
ctcataaggg
ccacccgatt
tggggctceg
cacccctaca
tteegegggt
tcctaggege
cagctcccag
cctgtetgeg
cccacggccce
cgcacgcact
ggccagattc
gggctcagga
aggaccaggc

ccgggtegec
cgctctaagt

.cgggactccg

gcagagctgce
ctataggaca
tgaaagcctce
gatcacaatg
ctctaacaag
gtgceccttat
gcttttatte
cccaggtgat
atctcatttg
agcttcacag
ccctgtcetaa
gaggacagga
gtggggttce
tctgagecagt
agcteegttt
atacagtggce
ctggtgactce
cctgtgagece
gagatactca
agaaccagtg
ccecectggaa
cagctaggtg
ctgcttggag
ctcagacaga
tctaggggtg
tcctaaatta
aagatgtccece
cagccatctt

agggctggta
cctetteccee

gactctgggg
tgtggtcaga
gaggtgtatt
tectgtgececa
acttctecacg
acggactgge

PCT/US01/18321

ggttctggag
tcctgagegt
atccctagte
cgggggtgga
gtccagccecece
gcggceccaca
cagtgacttc
gcctgacgcece
ggcgcegcecec
attgaacttg
ctecgggatca
agcaccgggg
ctcaaaaaag
gtcgggggtc
cggcteegge
catctgtgac
ggacttaggt
acacaagttg
cctegeacgt
acaggcctgt
gtactcgtag
gaggactcecg
tggggggcgg
gccgggcggyg
tctcaagggt
ccagtggeceg
gcaggactgg
gagcgcectg
tgccecagega
tcectgtetece
gtgtgaggaa
aaaatatatc
tttgatagct
ctcttececac
aggtcaagtg
ctccagaatg
gaggggagtt
ttccctttta
ccecegecageg
cctectatcea
tgagggctgg
ccgatacacc
ttgagtgagce
cactctctge
aggaggtgge
agaccagaag
ggagatggct
gctgtgggag
gcageccttgt
agaagtgtcc
ataatgtatt
tgtgaatgtg
gctgcagagg
gaattctcat
cagttccaca
gcagggagga
tgaaatgtga
ttgtetttgg
ctececectect
ggtactcagc
gtttctctcea

8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
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
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
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ggcccagaga
cggcatttte
tggcttectece
gaccccggaa.
ccctteecte
aaggatggte
taacccecte
atttgaccgg
tgactgcagc
ggcggggceat
ttgtcctget
ctttgccact
ctgcctetee
cctcagtcce
gcataagtgce
ttectetatcet
tttecctageg
tctgetttee
ctctgtcectet
ttatctctet
ttttttgtge
ccgetetett
caccctcecca
acaggaacce
ctgagcagag
gagtctceaga
ggttgagtac
atctttceccca
ggtgtatgge
gcaaagcgct
gceecttectt
agttatccat
gcatctacta
gtgatccecag
aacacttaaa
ttgggaggce
aacatggtga
acctgtaatc
gttgcagtga
gagaggcaga
ggaggtgaca
ccatacactg
tcatgtgtcecce
aggcttagtg
acctectctet
tttttetttt
cgatcttgge
cccgagtage
tagagatggg
cacctgctte
aacatttttg
caacttctcet
gtgttctega
atattgacca
gaattgtatc
cctggaaatg
agaaggaaga
ttecttcagta
gaagagcatt
caagggaatg
ggttecctttt

cccggcacca
tcacggatga
ctcagtttga
ggaagaggcg
ctcgceccacga
ttaagctggt
ccctgagttyg
aggaggcggt
ctggggagag
ggagcaggcec
ctetgtectgt
ttctcettace
ctctettete
tttcatttgt
tcaataaatg
ctgecctcececet
ccttgtgtte
tctectgttcet
ggtctetgtg
ttttcetttta
ttgtgggcaa
ccttecetge
tccaagcagc
cctgegggcet
tgggataggc
gcccagggag
ttgctgtecca
catcctgeaa
agagattcca
tcttagaagg
tgacccecagce
taagtcatta
tgagcagggce
aactcatagg
aaaaaaaaaa
aaggtgggta
aaccccatcet
ccagecgactt
gctgagatca
gaacaatgtg
ttgagaagtt
gctttgaage
tctggggtga
gcctggaata
ctctectete
tttttttaga
tcactgcaac
tgggacagca
tttegecacg
agcttcccaa
attcagcgge
ccttcatteca
tgtgggaggc
aataattaca
tggtggtgtg
aagttgtgcet
gcattccaga
aacttggttc
ccaaatggga
gcagggagtt
atccagtcta

gegggtaggt
cgtgagagca
gatceccaggg
actgccctga
ccggcaccett
ctectgggtga
agctgggcte
ccgcactcag
tggaggcage
ccecttctecg
ggggtctceg
tetcagtect
catctctgte
ctacttgcat
tggagtgagt
gtcecttgtec
ttectatcccce
ttgtctctcet
cctgttgtet
tettgtettt
gcecagcacac
ccctecacaca
cccagetget
gaaggggagyg
tctgegecag
agaagcagga
catttgccaa
ccaaccaaac
gcttctgggce
cccctaaaaa
tgttgtecctt
atgtattcat
cctgtgetaa
cttccagacc
aaggctgggce
gatcacttga
cgattaaaaa
aggaggctga
cgaaaaaaaa
agtgtaatgg
ctaggccatt
agaattcacc
gcaccttacc
catgtgggag
tctgettect
cagagtcttg
ctctgectge
ggtgtgcacc
ttggccagge
agtgctagaa
tccaaagtga
ttcaacaaat
cectgececte
aaaataaatg
ggcgtataat
gagatctgaa
tggtcaggca
aagatcaage
aaagcctatg
ttetetttge
accctggttce

gactgattct
gatgggggag
aggtcttggt
ctgttcagga
ttcctatceccece
aagcgaggct
cattatgacce
cgectectee
acagctggag
gcecctecte
tgtctetgece
tceceteagte
ttagctteceg
tgatctgtge
aactacacgg
tggacctctt
agcctctatg
ttgtctetgt
ttttectgect
tttectetgag
acaaccccce
ctgagccttt
catttcaatc
gaaacttcag
gccteccagt
gcttgggcca
gttgctacag
ccttgttgee
atgcacagtce
gcagcagatc
cteectgetg
tcgttecattt
acattgggct
agcagaggag
actgtggttce
ggtcaggggt
tacaaaaatt
ggcagaactg
ataatctagce
g9g99999aag
tatgttcect
attgaacctg
cctgectcaa
ctcttggaga
tagttaactt
ctctgttgee
caggttcaag
accacaccca
tggtttcaaa
ttacaggtgt
aataagcgtt
ggtcagtgag
aaggagttta
tgagactgaa
agggatttga
agacaattac
taccagctte
cagctctggg
caaaagcctt
tggcactgga
cagccttcetg

ccagcccace
ggcccaccat
gtgcgggggg
agctcaattce
ctgagggcac
ttctatgccce
tggggctcag
agagcctcca
gtggaactga
ccactgtcct
cctttttett
tctatctege
tcttgattge
cgcccactgt
gacccttagt
ttetgtttet
tttetetgte
ctctgtatat
ctttctetgt
cctetgtete
acccaccacc
gatcgcagcet
tggtatgaat
cagaaagacc
tagaagtcag
ccttacecta
atgctgagcet
acaaggaccc
ctgtcaccca
aaaaggcttg
gcettgecaa
attcaacaaa
ataggagtga
actgaaaatt
acgcctgtaa
ttgagaccag
agccaggcgt
cttgaacccg
cacaaatcac
atcagagaag
ctacctacca
gaagccccac
ctcccattee
tatggaggag
gtggaggatg
caagctggag
cgattctect
gctcattttt
cteececgace
gatcgececcce
aggatctagt
cactttctgt
cagtgcactg
actgtcataa
tttagggagc
aaattaacca
aaagcagggc
tcacactgce
gtggtgaggc
gtgaggggat
ttgatgcecct
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ctettcetetg
ttgctacaca
ctggcacaca
acatgcttgce
tgtggaacca
atgtactgcc
gcagaaaagc
gagccgaggc
ggaaggactg
ctgceectac
gagtttcegt
tttgcaatct
tgcacctcag
gcetgecatg
ctctttctece
cectttcaceg
tctcactatt
ctttetttgt
tactctttet
tgtetctcat
caccaacacce
ctccaccaga
tcctgetgag
ttecagttggt
gagcctggag
cctectcaat
tccaagagtt
aggagccctt
ttttaggaac
ggctgecctt
ccttectcata
tatttatcga
acaagtagat
tgcaacaagt
tcecageact
cctggecagcece
ggtggcagge
gaaggcagag
agtaagttct
gcttctagga
ccaccccagg
caactgccte
atcaaatgag
aaggtgecgga
caacaaacct
tgcagtggtg
gcctcagect
gtatttttag
tcaactgatc
ggccacaaca
ccagtaactt
tggccaggca
aaggagacaa
gtgctaggta
aggaggacat
gctaaagaaa
tggtgttgag
tacacagaag
ctectgggat
gaagaggaga
gcctcactec

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
15300
15360
15420
15480
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ctecceccacca
gcagggctag
cactgcctag
agcactttgg
gccaacatga
gcacacctgt
ggcggaggtt
gactccatca
aaggaaggaa
agaaaaaatg
accactatcc
ctctgagecce
ctgtcccecag
ccacactacc
attcaacaaa
tagaaacatg
gggagaacca
gagaatggtg
gtttcaccta
atcatataat
ttttttggag
agccttegec
acaggtgtgce
ccatgttggc
ccaaaatgtt
gtccacattt
agacttcccce
atatctttct
ttatttattt
tcacccaggce
tcacgccatg
gceecggetaa
gtctegatcet
ggcgtgagcee
gttgttcaca
ttcccagtea
gtccaacaga
tttcaaaatt
ttacagaata
ctacattaga
gtctececagge
tcaagcaatt
gcccagctaa
ctcaatctct
tgggagccac
agggtgactt
tccagtctat
caccccaaac
acaggccact
tcactattce
caagctgaag
tggctttecag
ctctctgage
ggtgattceg
tcagtaaatg
taattggcag
cttacactce
caccactgct
cctgacaace
tattcccatt
agccaggceca

tecttgececac
tattgagttc
acagaaggaa
gaggctgagg
tgaaacccca
agtcccagcet
gcagtgagct
ggaaagaaag
ggaaggaagg
aagaagactt
cttctcaggt
agcaaaccat
cctetgeaca
atcecctecte
caaatagcaa
aaaaatagaa
ccaccaacta
tcatgaacct
tatccctacc
ttecatettgg
acagagtcte
tceegggtte
accaccacac
caggctggtc
gaggattacag
tatatttgag
tccatcttcee
aaacttttct
atttatttat
tggactgcag
ctectgecte
ttattttgta
cctgaccteg
accgecgectg
aacttgtecac
tacggtacat
attatagcett
cttceccaagt
agtcctcata
aaacatacac
tggggtgcag
ctectgecte
tttttgtatt
tgacctcgtg
cateccceccage
cctagattte
gggatattcc
tcaatagggc
gcttggaaaa
ccaaatcctg
cccagtacgt
gttgcaactce
cctgttttea
aggataaaaa
gttaaaaaag
cccacceace
tgatcatcat
ccctgtgaca
cgcatgctet
agccccette
acagagctca

tgcccectecag
ttcagtaaac
gaagacctgg
tgggtggatc
tctctagtaa
actcaggagg
gagatcacac
aaagaaaaag
aaggaaggaa
acattctgaa
catcctttgg
ttceceectte
aagagtctce
tgagagacag
cttaattttt
aaaaaattaa
cagtttaata
gtatgatace
cttatcctgt
tctccaccat
actctettge
aagcaattct
acagctaata
ttgaactect
gtgtgagcca
tgagtgtctce
atttttgcaa
ttgtgtaatc
ttatttattt
tggcgcaatce
agcctceccaga
tttttagtag
tgatcecgecce
gccgagette
actttecatgt
ttectactag
ttttettett
catttgcaga
tgaatataca
attcatttac
tggcgcecatce
agcctcctga
tttagtagag
atccgectge
ctcatttaca
tcagtttttt
cttatacaca
aagaaccata
tagttgacta
gaagagtccc
tgttgtgeat
taccagttcc
tctgttggaa
agacaaatat
aggtctctcet
tgtttggccc
ggttccaacc
ggtcatecte
cctecctgea
acctggggcet

gtcgggcegg

cctggtetgg
ttggttcaag
ccaggtgtgg
acctgaggtce
aaatacaaaa
ctgaggcagg
cactgcactc
agagagaggg
ggaaggaagyg
gttcectgett
gtgtctgatce
ttaggctgta
atttggtccc
tatcecectget
tteccacttat
aaggaaaacc
tgaaacattt
actatccagce
ccttggattce
ctttaacaga
ccaggetgtg
catgecttcag
ttttgtattt
ggcctcaagt
ccttgeecegg
ttaagtatct
tttatttgtt
aaagaacatg
atttatttat
tcggcecteact
atagctggga
agacggggtt
gcecteggect
attttaaaaa
gacactttat
ttttttaaaa
tgcagtgtat
gtaactccte
tattattttt
aatttttttt
tcggeteact
gtagctggga
acggggttte
ctcagectcee
ttttaacaca
gagcatgatg
cacacacaca
ttcatcatct
aatgtagtcc
tcatatctge
aagatcatag
agctgtgtga
aatatagata
attacccagt
cecctetgete
tcaaccttca
ccactgttcce
ctaacctctg
accccegecg
gagaacacct
aagtaaggac

tcagacacac
ttcaagtcag
tggctcacge
aggagtttga
tattagccag
ggaatcgcett
cagtctgggt
agggagggag
aagaaaagaa
ggcacatgcect
ccaatagctg
acccaggccc
tagactgttce
ctctectcagt
aaaatagtac
acccatcatt
caaatatgta
ttcaactaat
ttttgaageca
tgactttttt
gcacaatctc
cctectaagt
tcagtacaaa
gatccaccct
ccagatgatt
taatgctctt
gaatccctgce
catgagcttce
tgatacgtag
gcaagctcecg
ctacaggcgce
tcaccgtgtt
cccaaagtge
aatctecattce
tcacatatta
atagcaactg
catgagaatt
ttatgaatat
ctaatgctaa
ttttgagaca
gcaagctcca
ctacaggcac
accatgttga
ctaagtgctg
attaaattca
tagggagtat
cacacacaca
cttaaatcct
atttcttecceca
tgctgggget
gccectggaat
ctetggtata
atcacaacac
cagcttagaa
atctcttacc
accatttcce
actcagcttt
gcatctggte
cttgectget
ggccttgace
cccagatatt
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cagcttcaaa
cactgggtca
ctgtaatccc
gaccagectg
gtgtggtggt
gaacccagga
gacagagcga
ggaaggaagg
agaaaaaggg
tctectecce
ttgtctcaag
tgcectgeag
tectgatggcet
ttgggcagtc
atgctcatta
ttacaatcta
caaaagtaga
gccttatett
aatctcagac
ttttttttte
agctcactge
agctaggatt
cagggtttceg
ccteggecte
ctttecataag
ttaatgtaaa
cttttcatat
atttttattt
ccttgetetyg
cctcececaggt
ccactaccac
agccaggatg
tgggattaca
acctaaataa
agaactgtta
aggccatact
tcccecatgte
acatattatt
tgggcttttg
gtctegetet
ccteetgggt
gcgccaccac
ccaggatggt
ggattacagg
gggtgttgte
tttattatag
cacacacaca
aggtectgtc
tttttacttt
ccaaggcecete
catattaggc
gtctetcaac
ttatctgcag
taggaagctc
cagcttcaca
aggacgcctce
gttcecctcaa
ccgttgtcte
ctcectactt
ctgcacccte
cagttgagga

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
192020
19080
19140
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atttaacatt
NNNNNNNTIND
gaccceccaga
gctgacngtce
tgagcgagca
ctctecatect
agactaatat
acacactttg
gtcgecagtat
gcctgtataa
gcggagatac
cttgcctgta
tacatgtatt
cactgtcecttt
tttttttttt
ttcacctect
gcgtgtgeca
gtttcaccat
cctctettea
ttactctatt
gatggacagt
catagaaatt
agcactttgg
caatatggtg
tgtgcacttg
aggcagaggt
agactccage
ggaaacagaa
cttcaaccct
tctgttetta
aaagcaggga
gacaaaatat
taccctacag
tctetgetgg
gccagatggt
cgccaacact
aaattgtcac
tcttatggtt
tttctaaaag
gcaggtggag
cagctgcagt
acctgcceccag
ttgggggact
gagggatagg
tggggattct
ggcttaggaa
ctcctacate
tctcttecat
aggaagccag
gcctggccecaa
tggcaggtge
aggaggtgga
gtaagaccct
gggactgact
agagaaacag
aggacaggag
cccecagcetcece
gatgctgcaa
aagagtggga
tgtcaaacct
aacataaagc

aatactataa
NNNNNNTNNN
tatctcaggg
attaacgttt
gagacctcat
gattatcggt
gtcececagaac
gtcggattac
cagtgatgcc
atagagtttt
tttgagatag
tctgttttta
tgctggtatt
tececttgggga
ttttgacagg
gggttcaagc
ccatgccegg
gttggtcaga
taccctctgg
gtgtaattat
ttctatcata
gctcaagaaa
gaagcggagyg
aaaccccatc
tegtcccage
tgcagtgagce
tcaaaaaaaa
ttacaactct
agctttatgt
ggctgagttc
cagaccttgg
gcacacacac
cctttcececat
tctettecea
gccaaacagt
ccectgcaaa
tgtgggaaaa
tagtattttt
tctecacttag
tcgetgectce
gtgactagtg
tctgagtgga
ggcattctag
aaagtgcacc
tgtaaaatag
gccattgaat
tcecccctagg
ttceccacctt
gctetcteat
catggtgaaa
ctgtecateccece
tgttgcaatg
gtctaaaaca
tgtgggattc
gtecttgggca
gggcatgagc
caaaatggcg
gccatgatet’
gacctggggt
gtgtagtttc
ctggaattgt

tatagaatcc
INNNNNNNNIN
acgaactcca
cgaagtgtta
ccggttgtea
ttatcgacat
caggatactc
ttcecegeage
gagtctgtta
gtaaagccac
gcagcaaccce
catcagtgat
cttctgaaaa
agcctggact
gagtctagcet
gattctccectg
ttaatttttt
atggtctcga
tagccecctga
ttaaaatcag
ctcacagcca
gaattgttgg
caggtggatc
tctactaaaa
tgctcaagag
cgagatcgceg
aaaaaaaaga
tceccactttt
ttgttgtgat
atctacttag
aaaaattgta
aacgcaacac
ggtgccaaac
ctcatttagg
tacctaaagg
ttgaaataat
ttccaagtag
ttaaattatg
gtccaagtge
acagaagcca
ccatgtgggg
tctcctetga
ggaacaccat
ttggaaaagg
gaggggcagg
tttagaaatt
tacctcctag
cacagtcctc
ggtgggtggg
ceccegtetgt
agctacttgg
agccaagatc
aaaagaaaaa
tggettetga
tggggtaggg
tgtgcecggece
atgacaccgg
tggegteege
tctggggtge
tccagatcett
ggctaaggaa

accagcagat
NNNNINNNIN
acagnattac
tattgtegge
cgtgattcgt
ggaaagttgg
tagctattcet
ttcaaagtga
gtgcggtaaa
cttgacgcat
ttcatgcaat
tacaaagcgg
ttacctggat
ggctgagcetg
ctgttgccag
ccteagecte
ttttttaata
tctectgace
cacagcccat
cctetcagtg
caaccccagce
aggggcgcgg
atgaggtcag
atacaaaaat
gctgaggcag
ccactgtact
aaaaagaaaa
gggaaggaga
ggtatagagg

ggacggggaa
aagcagttct

acacacagac
cecttettett
caacaaatat
gcagactgtg
ttcatccttg
agctgaacct
aatcatttca
taggctttgt
gtgtggtgga
cagccgctgg
tatattttat
ctgcccagga
tttgatgata
ttcttetatg
tcttetecect
gtccceactt
tggagaaggt
ggaatgcact
actaaaaata
gagactgagg
gegecactge
agcatcggag
aggattgtag
ttagggtact
tgggagtctg
cacctggecce
cagtggtaag
atctcacage
tcggecaggte
cagcagaggg

tttennnnnn
nnnnatggge
tacattecgag
tcetttaatg
gtcatggtat
agtgaatgct
cggatggtta
gactcacctg
gagagtgtcc
ttgaggcaaa
tttagtatte
tgatgttctg
gatttcttca
cctaacccetg
gctggagtge
ccaagtagct
tctattttag
tcgtggtetg
ggcaagtatc
cccaccatga
acctggetet
tggctcacge
gagttcgaaa
tcgetgggea
gagaatcact
ccagcctggg
gaaataatta
attgagattc
tcacacatgg
tceccagattg
tggttgtgcect
attttecatgce
accttacagt
ttattgaaaa
tgtgtgccag
gaaattcaaa
tctaagaagce
tgttttttca
gctaggtget
ggaacagaca
gatgggagta
tcgtgteatc
ttcacagcaa
gagtgtttga
gcegtggatt
gctccagggt
tttctctage
ctgatctcce
atgttcaatg
caaaaattag
caggagaatc
actccagcct
gcagcaaaga
aagtgcctcc
aggtttggga
tgctcaccat
aacaaccagt
tggtgtcagt
caccatgcce
tgaaaggacc
gttgggggtc
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ININNNNNNN
ctgaaagtaa
tatccacaag
gatgagatta
atggagcgag
ggccagtagt
gattgagatt
atgtgggcac
ctgatgtgtc
ctacgtectte
cctgaggatce
tcattecctte
gatttaaatt
actctectgtce
agtggcaacc
gggattacag
ttgagacagg
ccegeeceetg
acaattgcaa
gcaccgtaaa
gtgtctggta
ctgtaattce
ccaacctggc
tggtggecatg
tgaacctggg
tgacagagcg
ttgaatcaat
ctgcttteee
cagcecttgtg
ggcaaaacca
cacccaccat
cttcaaggce
cacttaactg
acttctctga
ggctgtttec
aaaatcatga
agagagttcet
acactcggag
tcagtaggaa
ggcactacaa
cagtggagge
atggcaaatg
gagggaactt
gg99cgg99999
ttactctgag
ctecttgggge
tctggaacat
tcactatgac
cattggacca
cctggcacag
gcttgaacce
ggatgacaga
gctggtttga
taccttgetg
gccectgggag
cctactctet
ttgacacaga
gtgtgtatgg
acggactgga
cacaattcca
ctgggatgcc

19200
19260
19320
19380
19440
19500
19560
19620
19680
19740
19800
19860
19920
19980
20040
20100
20160
20220
20280
20340
20400
20460
20520
20580
20640
20700
20760
20820
20880
20940
21000
21060
21120
21180
21240
21300
21360
21420
21480
21540
21600
21660
21720
21780
21840
21900
21960
22020
22080
22140
22200
22260
22320
22380
22440
22500
22560
22620
22680
22740
22800
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tggaggagag
ggaatgggac
ttgctcaatce
agggttgttg
cttggaagce
tctttatgeg
ataaggttga
agagtcacta
taagctgggc
gatcatgagg
aaaaatacaa
gctgaggcag
actgcactcc
agcacaggct
tagcaatgag
acagtattaa
gattggcaga
actgggtaga
aaatcctggg
gatagcecctg
aagaagcact
tgaatcctet
accgagaagg
tggectcaact
agcctegget
tttattcttc
tcagataaac
atgtactaaa
gtacttttat
caggcctaca
gcagagctgt
aagtggcagg
gtatatttag
tccagatgtt
catgcagctc
gtctaagect
tctcacttte
gccaggcctg
gggaggaggc
tgcagctcag
ccttggecet
agtttcectg
agaagatgtc
tcceggteet
agaactgact
atgggaaaac
cagagcagag
ctggtcecagce
tgcacccact
gcttctaget
ttetccgtgt
ctttetetgg
ctttgaagcce
tgaagaggct
gagttaatta
gctggggtag
cccccagaaa
agcgctggtg
tcetectett
atgtcccagg

ccagggtgga

cgaacaagga
agtgtagcte
tctctaaacc
tagagattaa
ctcaagcaat
aggctcctet
ctaagggctt
gggcccagag
gtggtggctc
tcaggagttc
aaattagctg
gagaatcgcet
agcctgggea
ttagaggcag
tcecttaggta
cggatctecat
gagtaagggc
aagcagaatt
cttataagga
ccctecagea
gtcatcacac
caatagctct
cacttgececee
cctaagttta
tctctattac
cagatcaggg
agcaagtact
aaaaaaaatg
ttactaaatc
gctgacggaa
cccaggtetg
cggctgggte
cctgttgtgg
aaaaacagaa
gttccectgt

gcgccctggg
acacccgett

tggggctget
ttttaaaata
ccagectgtgt
gggatggggt
agtagaggct
cagcttettg
tgaccaaggt
ctacagaaag
aggcttgage
caaatattct
ccaacctcag
cggggtgcta
actccgteag
tcectecteat
cgecetetgag
agatctgggc
gaccgctgga
gggaaaacag
gagaggagga
gctectcaget
cgtgaagaga
atgccggett
attactcage

ggcagaggga

aaagactcat
aggtcctage
tcagtttecct
atgagatgat
gaaagtgagt
tttgctgcecec
cctttgtaat
caggagaaga
acgcctgtaa
gaaaccggcce
ggcatggtgg
tgaacctggg
acagtctege
gccaatctgg
agttattaaa
tgtggtgtta
acaatatatt
agaataatgce

‘ggctggcaga

tgtctggagg
ctgggcacat
gcaaggcagg
agggtcctca
tgctctttet
ctgagcagga
ttgccagata
atttcagcat
ctcattgttt
tggcaactct
ggacagagag
gtggggctat
tgaggagatg
ccttgegece
atgaaatcag
caaggcctcc
gaacggaccc
cctageccecetg
gagaggggtt
aacatctgceg
tccagctaat
atgttaagag
ggcacaggag
aggctctcect
gggcettggg
tcaaagctgg
cacgcagaga
ctttcetttta
ggcacccecce
ctcagagatc
gcectteetg
tcttttetgt
gteccecececte
cceectecce
cgggaggggyg
agaaatgtca
agtgggcagce
ccggggattt
aaaaccgagg
gaaaatattt
ctctecgget

ggctgggaga

ggagggaata
tctgectacta

cagcctagaa
accacaaagc
gtagaaatcc
ctaactccag
agagattcgg
agaatatcat
tceccageact
tggccaacat
tgegtgectg
aggtggetgt
tctgtctcaa
attcaaatcc
cceecteggt
ccagggccaa
attatctttg
ctattaataa
ggatcaaggce
actggtgggt
actaaacaaa
tctgatttcet
gttttgagcect
actataggga
tgagaggctg
aaatacagga
aagtcagtct
acctgaaatt
accccagatg
agaggtggca
gattccagag
ccaagttgge
tgaggccagg
tatttatggc
cacctttgge
tgggggtgga
aaaccagaga
aagtaagagg
gggagggatg
cagecctecett
gacagaggga
agaaggcatc
aagtctgcct
gggagtgggg
caatccaact
cttgaccaag
cattctggat
acgaggtggg
ttgggtgcac
tcattetgte
gtgcagggag
tagcccectaa
taccccettee
cgggtcggtg
gcggaatgaa
tgctecectcee
gcgacatgaa
cgcatccegg
cctgtctete
ttagtcactc
gaagctctac

gtggttacaa
tcecttgggac
agtggggaca
atagagttct
ccagccgaga
agtaggattc
ctagtggtgg
ttgtecttaa
ttgggaagct
agtgaaaccc
tagtceccage
ggtgagcaga
aaaaaaaaaa
tggcacctgg
ttcacttact
atgcaagtcec
ctgacccaaa
agactagctt
attgccctat
agagaaccag
ctttaggggce
cacactcgac
gccaagctga
ccatggctge
tcctettect
tgcccagtta
caaatgttgce
caaatttaac
tctgtgaggt
gggactgcetg
aggccagaga
ctcttgaggg
aagcagcttt
cccaaaccct
ccacacaggg
ggtggtgggt
ggttcctgaa
gagagtaaaa
ctctcaagga
gggctactct
tgtcagggag
acccccacct
ctectgggac
tgtagaggga
tctteececte
ctcacacagt
ttccatatct
cgggggatgg
ataagacgtg
tctgectece
actacacccc
atcactctgg
attcccaggce
gcggatctgg
agggctgggg
cactcaaccc
atgggggctg
cteteeccte
tatttctcaa
tcgectacceg
tgccagetgg
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gtctagetcet
ttggatcgac
gggaccccaa
gggcctggeg
gaacacctcecc
tggttttece
ttgtcecetga
gagcacagcc
gaggcaggag
tgtectctact
tacttgggag
aaatcgcacce
aaaaaaaaag
caccaccact
attaatggge
ctcagcacag
ccegtttttt
ctggagcagc
atcatgaact
gtgaaatcac
ctectgtcaa
agatgagaga
ggttctaacc
ctttggatcce
cgagctcetge
cagttgaatg
atgagacata
tgggagccct
taagtggggc
gcctectgag
ctgagtatga
aaataaacag
ttagcctaaa
ccaagcaagt
cctgacccte
caggccctgce
gtcecageccca
accgacactt
ggctgeggtt
ggagttgctg
ctgggggctg
cgtccaggece
caagagaaaa
ggggcactgg
agatttatag
tccttagtgg
tecteteecte
ctttgtecact
ggtgggccga
ttecteectge
ccaccccget
aatcctgget
tgggaaaggc
cttecttttg
gtgggggcca
ctctecccecg
tagaaacctg
ccgtgtgecce
tceectggttg
ctceccagggt

gcctgggetg

22860
22920
22980
23040
23100
23160
23220
23280
23340
23400
23460
23520
23580
23640
23700
23760
23820
23880
23940
24000
24060
24120
24180
24240
24300
24360
24420
24480
24540
24600
24660
24720
24780
24840
24900
24960
25020
25080
25140
25200
25260
25320
25380
25440
25500
25560
25620
25680
25740
25800
25860
25920
25980
26040
26100
26160
26220
26280
26340
26400
26460
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gcctgggeat
cagcgagccce
gcaggtgagg
aggatgaagc
tggcaattcc
agtgtggact
tgctgtcetga
gtectagtcce
tectctaccte
ctgactgtecc
tgctaccggg
tcataccaca
catccagcag
tagectgggcet
tcacttgagc
ctgggegaca
ggaggcttgg
tctectactceg
tggctgcetgce
gecagggcaa
tttgagcact
gcattcacta
actgaagtgg
agctaggaat
ttgtgaagag
cagggtgctg
cctaagttta
caccctggga
cctgecagecac
gaccaacgca
gaagtcgggce
ctctececcaa
acccccagaa
ccagtecagca
gaacccccat
gaaccatttg
ggcccatecca
gtaaggtggt
tggaagggca
gtttggtgce
gacatgatca
ccaagectcet
ttteccactge
ttccaagaca
ggcatggaca
tcaggggact
tcececactaca
atggattaaa
ttgagaggtc
ggtcagcgga
gggaggcagg
ttcttecaaca
tctectteegt
ttaaagttcc
gggtceccegg
agcgccecect
tacgtgatgg
ccegeggegyg
cgtactgact
tctteetgtg
aaaaaaataa

ccctgaggtt
caatgagtca
ggtagaggtg
accatctcat
gagaggctgc
tectetgggece
tgtcacctag
cgagatcatc
ccattcactce
cttccagcat
tatggcecttg
tagctggetg
agtgcctgge
agtggtgtge
ccaggaggca
gagcaggact
aagagcactc
tgccaggect

ccteccaggag

ggaactgaga
tacatctacc
aaaccagaag
cataaggagyg
caaacctaga
agactacctt
tataggcatt
gctcccacct
gggggtgccg
gtgcccegact
gctggcaagce
aagaaggaga
ccagccecage
tactggtagg
cctaccectt
ccaatcaact
ccacaccceg
tcccatgect
tggggtgttg
tcatgaccte
agccccttea
ccatccececat
tceccaacgec
atgccttgac
gtatggggtg
aagcttgaca
gacaacatcc
taatagggct
ctggcatttc
agaggggcct
gccccageag
gagctaggge
gggcccectge
gaaggccact
ccagtgecte
ccatccagceg
cecetettteg
cgggtgggca
ccegtgttgt
tctectataa
tctcacgcaa
taaaacgttt

ttaactgtct
aactcttgtt
atggcatgct
ttagtcctca
attctaaaca
ccagtttett
ctgtggcact
atctcctcag
agaacaggga
gcgcettaggt
gtccttctaa
ggctgttatg
acacagtagg
acctgtaatc
gaggttgcag
ccatcttaaa
ttcacccceccea
tgecttggcaa
cccatggtct
gcecgtgtea
aggcactatt
aggtggttac
ttaggtagac
ctttctcact
ggtgacccct
cattaactgce
gatcttecte
gcaccatggg
accgccagaa
gggatggcaa
agaagtaaca
ttctecttac
ggccaaggcec
cccceeccagg
gctgtaccca
tttagttaca
ccectectecee
aagtaccaag
ttggectcte
cctectteca
ggtactgatg
ctggggacca
tteccceecace
gtaagataag
catcaagtta
tccagattcc
cagcccagge
agtccaagga
ctgtgggtge
gaagggtggg
agggaccaaa
cctectgaag
gcccaggtec
cttgtgcata
gggctgccag
gctggtgtag
gcgggcggcyg
gttttgtgcet
gcgcttetet
gttttatact
cttctgaaaa

cctaaccaca
tectectcete
ggatgtgacg
cagcagcctt
agttcctggg
cttctgtaca
ctgagcctgt
cttecatagag
taaggtccaa
acacttggge
cacttggttc
tagaggttaa
tgctcaaatg
tcagctacte
tgagcceggga
aaaaaaaaaa
ccccacacac
aggctagggg
agtgtgggag

.cagcectgag

ttacgtacct
cattatcatc
ttgcccagga
ccagagcecte
atattcccag
tggggatata
tgtctectgea
attgagecgcc
tgtctacatc
ggccccagca
tggaggccag
ctgcacccag
atgctcecect
gggttgaata
tgggggtagt
gctgaactcce
caccccacte
taacctacaa
ctttgattcet
gagcccaaga
cttgectggat
gtcttctgtt
tcectecteaa
gaagggaagt
tcaaggectt
agccataaac
agccagettt
agctecgaagce
tgggtactcc
ccagccaggce
tgaacagaaa
cctecagtect
ccagtgcgece
gaccttctte
agaaccccag
aatagccagt
ggcteccgege
gtgtccacgce
tcgecatagtce
ctaatattta
gctgaacgtt

gaggatctca
ccacecceccga
gtgttgatga
cacagtgcgt
tgatgctgag

gtgggacgtt’

gcctaaagtg
ccgagetett
gctgetggtg
ctgaatgcec
cctcatcetgt
aagtgattgt
ctgttttgaa
aggaggttga
tcgegecact
aaaaaatgct
ttactaacgg
catgtaaagc
tcagaggctce
agaaatacca
gacatacatt
cccattttge
tcacagtgag
ttaacctcta
tgctecagegt
agacagtgac
gaagectgctg
cgctacggac
ccaggcagca
ggtggcaatg
gccaagagcc
gcctcagagt
tgggaaacag
tgcaaaagca
ggggttactg
tccatcttece
caacagttcc
gcctectagt
caatcttccec
tcaatgctca
ttagggaggg
ttgtttttea
acaagagact
gtgtggatgt
ggaggaggct
caataactag
gggctgagcet
aggtttagga
agaggtgcca
cattcttagt
gtctecagecce
tcaccttgee
ccctagtgge
teccaccecc
acctgececett
agtgtagtgce
agccgtctgt
gctaaggcga
acgtagctcc
tatggctttt
tctgtataag

PCT/US01/18321

gggcctcecag
cccagtcagg
tgtattgcac
acaaatcagc
ccagggccag
ggactggagg
tcectgagat
ctccatctte
gtgatggtga
ctctaacaaa
aaaatgaggg
gcatgtgaag
atacaaaaat
ggcaggagaa
gcactccagg
gttttgaaat
aactaccgaa
catggtttca
ccttgagaaa
gcgaatgtgt
ttcttattta
agatgagaaa
taaggaaagg
ccctcaacte
ggtcaaggcc
tgttgaggac
atgggagctc
cccagttcac
atgccacact
gcaacaagaa
acagggcgge
ttcagggcta
aaacaagtgc
gttcegetgg
tagacaccaa
aaatcaatca
tctttecega
tctgaaaagt
ccaaagcatg
agttttggag
cattttgcta
ttgtttgacg
ccactgcatg
ggatggtggg
ctgtatgtcc
gctggaccct
aacaggacca
ccaggtcecee
ctggtggaag
ccctgggttg
aggatgggge
aggtgecegtt
catagcctgg
ttetgecect
acagtagtgt
ggtgtgettt
ccttgatctg
cceecteecce
caccccaccce
tttcttegac
cgatggaagce

26520
26580
26640
26700
26760
26820
26880
26940
27000
27060
27120
27180
27240
27300
27360
27420
27480
27540
27600
27660
27720
27780
27840
27900
27960
28020
28080
28140
28200
28260
28320
28380
28440
28500
28560
28620
28680
28740
28800
28860
28920
28980
29040
29100
29160
29220
29280
29340
29400
29460
29520
29580
29640
29700
29760
29820
29880
29940
30000
30060
30120



WO 01/94361

tcectggeatg
ggaggccact

tgtg

<210> 2

<211> 2805
<212> DNA
<213> Homo

<400> 2

atggtcccag
cttetgettg
agagagaagg
ctctecagecea
cgggagaccyg
ctgececetcett
gtggaagtgg
aaattggaga
gatcccgatg
gcgcttegeg
gccctggacc
accccagete
gcgectgtet
acgcgcegtgg
tactcctteg
accgggatge
tacatccagg
gaggttgtgg
gtacccgagg
gctggcgaga
tcttecctea
ccagaataca
acaatagtgc
tcctacgacg
gtctgggace
gctgaaaccg
tccttagtge
gatgggggca
aatgacaatg
cctecgaggta
gggcacaatg
atagggctge
aggcagacte
accctcactg
tctgececce
gtttctgtgg
aagcagtcta
teccttgeacyg
tatctcacca
ccactggeca
ttgggtgcag
tctecaggece
cccaacaacce
gctgetgatg
tacggacccce
ggcagcaatg
ggcaatggca

<210> 3

PCT/US01/18321

tgtgcatgaa gtgatgagct gaggtgggtg ctggaagaag ggcggaatcg 30180
ctgtgtcatt gcgecgtctag atgttteccga attgegtgtg tgtgtgtgac

sapilens

aggcctggag
gtgccttgaa
gtttcgcetgt
gcaggtteeg
gagagatgtt
gcactgtaac
tgatccagga
ttagcgaggce
tgggaagcaa
tgcagacgceg
gagaacggga
tctecegeecag
tcaaccagtce
tacaagtcct
gcagccacaa
tgacaatcaa
ccaaagacaa
atgtgaatga
atgcccctet
acgggctggt
agaattactt
acctcagcat
gtgttcaagt
tttacattga
ccgacgeece
ggctagtggg
ccectagacta
cceeggtect
ccceccaggt
cctecagctgg
cctggcetcte
acactggtca
tcacggtctt
tgtcagtaac
gggagcagaa
ggtttgtggt
gagacctata
cggacgecegt
cggacteccg
gccgccagaa
agagcgcecc
agagacccgg
agtttgacac
ggagctccac
agttcaccct
ccacactgac
acaagaagaa

gagcggactg
caaggcttce
gggcaacgtg
ggtggtgtct
tgtgaacgac
tctggagttg
catcaacgac
cgtggcteecg
ctectttacaa
ggaggacagc
gcctagtete
cctgectatt
cttgtaccegg
tgcaacggat
cecgegecgge
gggtcggctg
gggcgccaat
caacgccceceg
ggggactgte
gacctgcgaa
cactttgaaa
caccgccega
gtccgacatce
agaaaacaac
gcagaatgcet
tcgetattte
tgaggatcgg
agccaccaac
cctatatcct
ccacctagtg
ctacagtcte
aatcagtact
gatcaaagac
cgaggactct
aaaaaatctc
cacagtgttc
ccgageccecg
gcggggaggce
cceccggegac
cacgctgegg
tcececggacag
caccagcgge
agagatgctg
cctgggaggg
gcagcacgtg
caacgcagcet
gtcgggcaag

gtaagcaccg
acggtcatte
gtcgcgaacce
ggagctagcece
cgtectggatce
gtagtggaga
aacaatcctg
gggacgeget
acctatgagce
accaagtacg
cagttagtgce
cacatcaagg
gcgegegtece
ctggatgaag
gtgcggcaac
gacttcgagg
cccgaaggag
gagatcacag
atcgectttge
gttccaccgg
accagtgcag
gacgccggaa
aatgacaacc
ctcececegggg
cggctttett
acaataaatc
cgggaatttg
atcagcgtga
cggccaggtyg
tecacgggtgg
ttgggatccc
gececegtcecag
aatggggagc
cctgaagecece
accttttatc
ggagtaatca.
gtgagctcac
ctgatgtcege
ccgcetgetga
agctgtgate
caagccccgce
tcccaaaatg
caagccatga
ggtgccggcea
cccgactace
ggcaagcggyg
aaggagaaga

10

ggagggtagt
actatgagat
ttggtttgga
gaagattctt
gagaggagct
acccgetgga
ctttcectac
ttcegetcega
tgagccgaaa
cggagectggt
tgacggegtt
tgctggacge
tggaggatgce
gccccaacgg
tattecgectt
acaccaaact
cacattgcaa
tcacctecegt
tcagtgtgac
gtcteeettt
acctggatcg
ccecttecct
ctccacaatc
ctccaatact
tctttetett
gtgacaatgg
aattaacagc
acatatttgt
ggagctcggt
taggctggga
ctaaccagag
tccaagacac
cttegetete
gagccgagtt
tacttecttte
tattcaaagt
tgtaccgaac
cgcaccttta
agaaacctgg
cggtgttcta
ccaacacgga
gcgatgacac
tcttggegte
ccatgggatt
gccagaatgt
atggcaaggce
agtaa

gggagttttg
cccggaggaa

tctcggtage
tgaggtgaac
gtgtgggaca
gctgttcage
ccaggaaatg
gagcgegeac
tgaatacttt
gttggagege
ggacggaggyg
gaatgacaat
accctecgge
tgaaattatt
agaccttgta
ccatgagatt
agtgttggtg
gtacagccca
tgacctggat
cagccttact
ggagactgtg
ctcagecccett
ttctcaatet
aaacctaagt
ggagcaagga
catagtgtca
tcatatcagce
cactgatcgce
ggagatgctg
cgecggatgea
cectttttgee
agattcaccc
caccactgcet
ccectetgge
cctaatcctg
ttacaagtgg
accagggccc
ccatcaggtg
tgcagccagt
taggcaggtyg
ctggegttte
cggcacctgg
cgccagtgaa
gagcgececge
ctacatccea
cccagcaggt

30240
30244

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
2280
2340
2400
2460
2520
2580
2640
2700
2760
2805
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<211> 934
<212> PRT
<213> Homo sapiens

<400> 3
Met Val Pro Glu Ala Trp Arg Ser Gly Leu Val Ser Thr Gly Arg Val
1 5 10 15

Val Gly Val Leu Leu Leu Leu Gly Ala Leu Asn Lys Ala Ser Thr Val
20 25 30

Ile His Tyr Glu Ile Pro Glu Glu Arg Glu Lys Gly Phe Ala Val Gly
35 40 : 45

Asn Val Val Ala Asn Leu Gly Leu Asp Leu Gly Ser Leu Ser Ala Arg
50 55 60

Arg Phe Arg Val Val Ser Gly Ala Ser Arg Arg Phe Phe Glu Val Asn
65 70 75 80

Arg Glu Thr Gly Glu Met Phe Val Asn Asp Arg Leu Asp Arg Glu Glu
85 20 95

Leu Cys Gly Thr Leu Pro Ser Cys Thr Val Thr Leu Glu Leu Val Val
100 105 110

Glu Asn Pro Leu Glu Leu Phe Ser Val Glu Val Val Ile Gln Asp Ile
115 120 125

Asn Asp Asn Asn Pro Ala Phe Pro Thr Gln Glu Met Lys Leu Glu Ile
130 135 140

Ser Glu Ala Val Ala Pro Gly Thr Arg Phe Pro Leu Glu Ser Ala His
145 150 155 160

Asp Pro Asp Val Gly Ser Asn Ser Leu Gln Thr Tyr Glu Leu Ser Arg
165 170 175

Asn Glu Tyr Phe Ala Leu Arg Val Gln Thr Arg Glu Asp Ser Thr Lys
180 185 190

Tyr Ala Glu Leu Val Leu Glu Arg Ala Leu Asp Arg Glu Arg Glu Pro
195 200 205

‘Ser Leu Gln Leu Val Leu Thr Ala Leu Asp Gly Gly Thr Pro Ala Leu
210 215 220

Ser Ala Ser Leu Pro Ile His Ile Lys Val Leu Asp Ala Asn Asp Asn
225 230 ’ 235 240

Ala Pro Val Phe Asn Gln Ser Leu Tyr Arg Ala Arg Val Leu Glu Asp
245 250 255

Ala Pro Ser Gly Thr Arg Val Val Gln Val Leu Ala Thr Asp Leu Asp
260 265 270

Glu Gly Pro Asn Gly Glu Ile Ile Tyr Ser Phe Gly Ser His Asn Arg
275 280 285

Ala Gly Val Arg Gln Leu Phe Ala Leu Asp Leu Val Thr Gly Met Leu
290 295 300

11
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Thr Ile Lys Gly Arg Leu Asp Phe Glu Asp Thr Lys Leu His Glu Ile
305 310 ) 315 320

Tyr Ile Gln Ala Lys Asp Lys Gly Ala Asn Pro Glu Gly Ala His Cys
325 330 335

Lys Val Leu Val Glu Val Val Asp Val Asn Asp Asn Ala Pro Glu Ile
340 345 350

Thr Val Thr Ser Val Tyr Ser Pro Val Pro Glu Asp Ala Pro Leu Gly
355 360 365

Thr Val Ile Ala Leu Leu Ser Val Thr Asp Leu Asp Ala Gly Glu Asn
370 375 380

Gly Leu Val Thr Cys Glu Val Pro Pro Gly Leu Pro Phe Ser Leu Thr
385 390 395 400

Ser Ser Leu Lys Asn Tyr Phe Thr Leu Lys Thr Ser Ala Asp Leu Asp
405 410 415

Arg Glu Thr Val Pro Glu Tyr Asn Leu Ser Ile Thr Ala Arg Asp Ala
420 425 430

Gly Thr Pro Ser Leu Ser Ala Leu Thr Ile Val Arg Val Gln Val Ser
435 ‘ 440 445

Asp Ile Asn Asp Asn Pro Pro Gln Ser Ser Gln Ser Ser Tyr Asp Val
450 455 460

Tyr Ile Glu Glu Asn Asn Leu Pro Gly Ala Pro Ile Leu Asn Leu Ser
465 470 475 480

Val Trp Asp Pro Asp Ala Pro Gln Asn Ala Arg Leu Ser Phe Phe Leu
485 490 495

Leu Glu Gln Gly Ala Glu Thr Gly Leu Val Gly Arg Tyr Phe Thr Ile
500 505 510

Asn Arg Asp Asn Gly Ile Val Ser Ser Leu Val Pro Leu Asp Tyr Glu
515 520 525

Asp Arg Arg Glu Phe Glu Leu Thr Ala His Ile Ser Asp Gly Gly Thr
530 535 540

Pro Val Leu Ala Thr Asn Ile Ser Val Asn Ile Phe Val Thr Asp Arg
545 550 555 560

Asn Asp Asn Ala Pro Gln Val Leu Tyr Pro Arg Pro Gly Gly Ser Ser
565 570 575

Val Glu Met Leu Pro Arg Gly Thr Ser Ala Gly His Leu Val Ser Arg
580 585 590

Val Val Gly Trp Asp Ala Asp Ala Gly His Asn Ala Trp Leu Ser Tyr
595 600 605

Ser Leu Leu Gly Ser Pro Asn Gln Ser Leu Phe Ala Ile Gly Leu His
610 615 620

12
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Thr Gly Gln Ile Ser Thr Ala Arg Pro Val Gln Asp Thr Asp Ser Pro
625 630 635 640

Arg Gln Thr Leu Thr Val Leu Ile Lys Asp Asn Gly Glu Pro Ser Leu
645 650 655

Ser Thr Thr Ala Thr Leu Thr Val Ser Val Thr Glu Asp Ser Pro Glu
660 665 670

Ala Arg Ala Glu Phe Pro Ser Gly Ser Ala Pro Arg Glu Gln Lys Lys
675 680 685

Asn Leu Thr Phe Tyr Leu Leu Leu Ser Leu Ile Leu Val Ser Val Gly
690 695 700

Phe Val Val Thr Val Phe Gly Val Ile Ile Phe Lys Val Tyr Lys Trp
705 710 718 720

Lys Gln Ser Arg Asp Leu Tyr Arg Ala Pro Val Ser Ser Leu Tyr Arg
725 730 735

Thr Pro Gly Pro Ser Leu His Ala Asp Ala Val Arg Gly Gly Leu Met
740 745 750

Ser Pro His Leu Tyr His Gln Val Tyr Leu Thr Thr Asp Ser Arg Pro
755 760 765

Gly Asp Pro Leu Leu Lys Lys Pro Gly Ala Ala Ser Pro Leu Ala Ser
770 775 780

Arg Gln Asn Thr Leu Arg Ser Cys Asp Pro Val Phe Tyr Arg Gln Val
785 790 795 800

Leu Gly Ala Glu Ser Ala Pro Pro Gly Gln Gln Ala Pro Pro Asn Thr
805 810 815

Asp Trp Arg Phe Ser Gln Ala Gln Arg Pro Gly Thr Ser Gly Ser Gln
820 825 830

Asn Gly Asp Asp Thr Gly Thr Trp Pro Asn Asn Gln Phe Asp Thr Glu
835 840 845

Met Leu Gln Ala Met Ile Leu Ala Ser Ala Ser Glu Ala Ala Asp Gly
850 855 860

Ser Ser Thr Leu Gly Gly Gly Ala Gly Thr Met Gly Leu Ser Ala Arg
865 870 875 880

Tyr Gly Pro Gln Phe Thr Leu Gln His Val Pro Asp Tyr Arg Gln Asn
885 890 895

Val Tyr Ile Pro Gly Ser Asn Ala Thr Leu Thr Asn Ala Ala Gly Lys
900 905 910

Arg Asp Gly Lys Ala Pro Ala Gly Gly Asn Gly Asn Lys Lys Lys Ser
915 920 925

Gly Lys Lys Glu Lys Lys
930

13
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<210> 4
<211> 15
<212> DNA
<213> Homo

<400> 4
ttcgateyce

<210> 5
<211> 15
<212> DNA
<213> Homo

<400> 5
cctaaggyag

-<210> 6
<211> 15
<212> DNA
<213> Homo

<400> 6
cgatactrgc

<210> 7
<211l> 15
<212> DNA
<213> Homo

<400> 7
aaatcaamgg

<210> 8
<21ll> 15
<212> DNA
<213> Homo

<400> 8
ggcgeccrgce

<210> 9
<211l> 15
<212> DNA
<213> Homo

<400> 9
agtacgcsga

<210> 10
<211> 15
<212> DNA
<213> Homo

<400> 10
caaccagycc

sapiens

tttet

sapiens

gttte

sapiens

aaggc

sapiens

catcc

sapiens

gcecea

sapiens

gctgg

sapilens

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

<400>

11
15,
DNA
Homo

11

agtccttrta

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

<400>

12
is
DNA
Homo

12

gccacaaycg

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

<400>

13
15
DNA
Homo

13

tggggttygt

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

<400>

14
15
DNA
Homo

14

aactggcyct

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

<400>

15
15
DNA
Homo

15

gagacccrgce

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

<400>

16
15
DNA
Homo

ie

aggtcttsgg

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

17
15
DNA
Homo

sapiens

ccggg

sapiens

cgccg

sapiens

ggtca

saplens

tccta

sapiens

accag

sapiens

catgg

sapiens
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<400> 17
ccatgccecyac

<210> 18
<211> 15
<212> DNA
<213> Homo

<400> 18
gctacggrecc

<210> 19
<211> 15
<212> DNA
<213> Homo

<400> 19
acagggcerge

<210> 20
<211l> 15
<212> DNA
<213> Homo

<400> 20
ccecettgrga

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

<400> 21
ggttgaayat

<210> 22
<211i> 15
<212> DNA
<213> Homo

<400> 22
aaagttgsaa

<210> 23
<211> 15
<212> DNA
<213> Homo

<400> 23
gtttgacrtt

<210> 24
<211l> 15
<212> DNA

ggact

sapiens

ccagt

sapiens

ctete

sapiens

aacag

sapiens

gcaaa

sapiens

gggca

sapiens

tccac
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<213> Homo

<400> 24
gggtcagygg

<210> 25
<211> 15
<212> DNA
<213> Homo

<400> 25
aacagaargt

<210> 26
<211l> 15
<212> DNA
<213> Homo

<400> 26
gtecccartg

<210> 27
<211> 15
<212> DNA
<213> Homo

<400> 27
agaatagyca

<210> 28
<211l> 15
<212> DNA
<213> Homo

<400> 28
gtttggttcg

<210> 29
<211l> 15
<212> DNA
<213> Homo

<400> 29
atcacaagaa

<210> 30
<211> 15
<212> DNA
<213> Homo

<400> 30
gctttcecta

<210> 31

sapiens

agecce

sapiens

ctcag

sapiens

cgecce

sapiens

gtagt

sapiens

atcyc

sapilens

aggrg

sapiens

aggya
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<211l> 15
<212> DNA
<213> Homo

<400> 31
gcataggaaa

<210> 32
<211> 15
<212> DNA
<213> Homo

<400> 32
atgcaccgat

<210> 33
<211> 15
<212> DNA
<213> Homo

<400> 33
caaagcgect

<210> 34
<211l> 15
<212> DNA
<213> Homo

<400> 34
gcgagcaaat

<210> 35
<211> 15
<212> DNA
<213> Homo

<400> 35
ctttectggat

<210> 36
<211> 15
<212> DNA
<213> Homo

<400> 36
ggactcggeg

<210> 37
<21l1l> 15
<212> DNA
<213> Homo

<400> 37
agcgcettggg

sapiens

cctre

sapiens

actrg

sapiens

tgeya

sapiens

caamg

sapiens

gcckt

sapiens

ccerg

sapiens

cgeyg
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<210>

<211>
<212>
<213>

<400>

38
15
DNA
Homo

38

gcaccaagta

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

<400>

39
15
DNA
Homo

39

ccaacaccag

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

<400>

40
15
DNA
Homo

40

tgtcttcaac

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

<400>

41
15
DNA
Homo

41

gcceggtaca

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

<400>

42
15
DNA
Homo

42

tcaaccagtc

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

<400>

43
15
DNA
Homo

43

cgcgegeccg

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

<400>

44
15
DNA
Homo

44

sapiens

cgesg

sapiens

ctesg

sapiens

cagyc

sapiens

aggrc

sapilens

cttrt

sapiens

gtaya

sapiens
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tcggcagcca

<210> 45
<211> 15
<212> DNA
<213> Homo

<400> 45
gcacgceggce

<210> 46
<211> 15
<212> DNA
<213> Homo

<400> 46
tttetgtggg

<210> 47
<21l1l> 15
<212> DNA
<213> Homo

<400> 47
acactgtgac

<210> 48
<211> 15
<212> DNA
<213> Homo

<400> 48
actttcaact

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

<400> 49
ttgatctagg

<210> 50

" <211> 15
<212> DNA
<213> Homo

<400> 50
ggcccagaga

<210> 51
<211> 15
<212> DNA
<213> Homo

caayc

sapiens

gcgrt

sapiens

gttyg

sapiens

cacra

sapiens

ggcyc

sapiens

aagrg

sapiens

ccerg

sapiens
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15

15

15

15

15
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<400> 51
taccegetgg

<210> 52
<211l> 15
<212> DNA
<213> Homo

<400> 52
agaaacaggt

<210> 53
<211> 15
<212> DNA
<213> Homo

<400> 53
cctaccceat

<210> 54
<211> 15
<212> DNA
<213> Homo

<400> 54
cagccaccat

<210> 55
<211> 15
<212> DNA
<213> Homo

<400> 55
acatccagtc

<210> 56
<211l> 15
<212> DNA
<213> Homo

<400> 56
gcgeeccgceta

<210> 57
<211l> 15
<212> DNA
<213> Homo

<400> 57
gggtgaactg

<210> 58
<211> 15

tgeyg-

sapiens

cttsg

sapiens

gcesa

sapiens

gcecya

sapiens

cgtrg

sapiens

cggre

sapiens

gggyc
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<212> DNA
<213> Homo

<400> 58
agagccacag

<210> 59
<211> 15
<212> DNA
<213> Homo

<400> 59
gttggggaga

<210> 60
<211l> 15
<212> DNA
<213> Homo

<400> 60
catgctcccece

<210> 61
<211> 15
<212> DNA
<213> Homo

<400> 61
ttgtttetgt

<210> 62
<211l> 15
<212> DNA
<213> Homo

<400> 62
ccagggggtt

<210> 63
<211l> 15
<212> DNA

<213> Homo

<400> 63
actgcttttg

<210> 64
<211l> 15
<212> DNA
<213> Homo

<400> 64
ttctgaaaag

sapiens

ggcrg

sapiens

ggcyg

sapiens

ttgrg

sapiens

tteyc

sapiens

gaaya

sapiens

catrt

sapiens

ttgsa
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<210> 65
<211> 15
<212> DNA
<213> Homo

<400> 65
tcatgatgce

<210> 66
<211> 15

. <212> DNA
<213> Homo

<400> 66
ttecattgttt

<210> 67
<211> 15
<212> DNA
<213> Homo

<400> 67
catgcagtgyg

<210> 68
<211l> 15
<212> DNA
<213> Homo

<400> 68
gtggaagggt

<210> 69
<211> 15
<212> DNA
<213> Homo

<400> 69
ctgectgggge

<210> 70
<211> 15
<212> DNA
<213> Homo

<400> 70
caaatgaaca

<210> 71
<211> 15
<212> DNA
<213> Homo

<400> 71
cctgggetga

sapiens

cttsc

sapiens

gacrt

sapiens

aaayg

sapiens

cagyg

sapiens

tcerc

sapiens

gaarg

sapiens

gacyt
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<210>
<21l1>
<212>
<213>

<400>

72
15
DNA
Homo

72

gcccaggtec

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

<400>

73
15
DNA
Homo

73

actagggggc

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

<400>

74
15
DNA
Homo

74

tggtgtagaa

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

<400>

75
15
DNA
Homo

75

cactacacta

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

<400>

76
10
DNA
Homo

76

tggttcgatc

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

<400>

77
10
DNA
Homo

77

acaagaaagg

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

78
10
DNA
Homo

sapiens

ccart

sapiens

gcayt

sapiens

tagyc

sapiens

ctgre

sapiens

sapiens

sapiens
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<400> 78 -
ttccctaagg 10

<210> 79

<211> 10

<212> DNA

<213> Homo sapiens

<400> 79
taggaaacct 10

<210> 80

<211> 10

<212> DNA

<213> Homo sapiens

<400> 80
caccgatact 10

<210> 81

<211> 10

<212> DNA

<213> Homo sapiens

<400> 81
agcgecettge 10

<210> 82

<211> 10

<212> DNA

<213> Homo sapiens

<400> 82
agcaaatcaa 10

<210> 83

<211> 10

<212> DNA

<213> Homo sapiens

<400> 83
tctggatgce 10

<210> 84

<211> 10

<212> DNA

<213> Homo sapiens

<400> 84
cteggegecce 10

<210> 85
<211> 10
<212> DNA

25
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<213> Homo sapiens

<400>

85

gcttgggcgce

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

<400>

86
10
DNA
Homo

86

ccaagtacge

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

<400>

87
10
DNA
Homo

87

acaccagcte

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

<400>

88
10
DNA
Homo

88

cttecaaccag

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

<400>

89
10
DNA
Homo

89

cggtacaagg

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

<400>

90
10
DNA
Homo

90

accagtcctt

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

<400>

91
10
DNA
Homo

91

gcgececggta

<210>

922

sapiens

sapiens

sapiens

sapiens

sapiens

sapiens
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<211>
<212>

10
DNA

<213> Homo sapiens

<400>

92

gcagccacaa

<210>
<211>
<21l2>
<213>

<400>

93
10
DNA
Homo

93

cgccggcgcg

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

<400>

94
10
DNA
Homo

94

ctgtggggtt

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

<400>

95
10
DNA
Homo

95

ctgtgaccac

<210>
<21l>
<212>
<213>

<400>

96
10
DNA
Homo

96

ttcaactggce

<210>
<21l>
<212>
<213>

<400>

97
10
DNA
Homo

97

atctaggaag

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

<400>

98
10
DNA
Homo

98

ccagagaccce

sapiens

sapiens

sapiens

sapiens

sapiens

sapiens
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<210>
<211l>
<212>
<213>

<400>

99
10
DNA
Homo

99

cecgetggtge

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

<400>

100
10
DNA
Homo

100

aacaggtett

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

<400>

101
10
DNA
Homo

101

accccatgcee

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

<400>

102
10
DNA
Homo

102

ccaccatgee

<210>
<21l1l>
<212>
<213>

<400>

103
10
DNA
Homo

103

tccagtcegt

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

<400>

104
10
DNA
Homo

104

ccegetacgg

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

<400>

105
10
DNA
Homo

105

sapiens

sapiens

sapiens

sapiens

sapiens

sapiens

sapiens

28

PCT/US01/18321

10

10

10

10

10

10



WO 01/94361 PCT/US01/18321

tgaactgggg 10

<210> 106

<211> 10

<212> DNA

<213> Homo sapiens

<400> 106
gccacagggc 10

<210> 107

<211> 10

<212> DNA

<213> Homo sapiens

<400> 107
ggggagaggc 10

<210> 108

<211> 10

<212> DNA

<213> Homo sapiens

<400> 108
gctececttg 10

<210> 109

<211> 10

<212> DNA

<213> Homo sapiens

<400> 109
tttetgttte 10

<210> 110

<211> 10

<212> DNA

<213> Homo sapiens

<400> 110
gggggttgaa - 10

<210> 111

<211> 10

<212> DNA

<213> Homo sapiens

<400> 111
gcttttgeat : 10

<210> 112

<211> 10

<212> DNA

<213> Homo sapiens

29



WO 01/94361

<400> 112
tgaaaagttg

<210> 113
<211> 10
<212> DNA
<213> Homo

<400> 113
tgatgccectt

<210> 114
<211> 10
<212> DNA
<213> Homo

<400> 114
attgtttgac

<210> 115
<211> 10
<212> DNA
<213> Homo

<400> 115
gcagtggaaa

<210> 116
<211l> 10
<212> DNA
<213> Homo

<400> 116
gaagggtcag

<210> 117
<211> 10
<212> DNA
<213> Homo

<400> 117
ctggggctcc

<210> 118
<211> 10
<212> DNA
<213> Homo

<400> 118

atgaacagaa

<210> 119
<211> 10

sapiens

sapiens

sapiens

sapiens

sapiens

sapiens
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<212>
<213>

<400>

DNA
Homo sapiens

119

gggctgagac

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

<400>

120

10

DNA

Homo sapiens

120

caggtcccca

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

<400>

121

10

DNA

Homo sapiens

121

agggggcgca

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

<400>

122

10

DNA

Homo sapiens

122

tgtagaatag

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

<400>

123

10

DNA

Homo sapiens

123

tacactactg

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

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

124

30244

DNA

Homo sapiens

allele
(2027)
PS1: Polymorphic base C or T

allele
(2137)
PS2: Polymorphic base T or C

allele
(2160)
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<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

PS3: Polymorphic base G or A

allele
(2393)
PS4: Polymorphic base C or A

allele
(2427)
PS5: Polymorphic base A or G

allele
(3096)
PS6: Polymorphic base G or C

allele
(3253)
PS7: Polymorphic base T or C

allele
(3258)
PS8: Polymorphic base G or A

allele
(3375)
PS9: Polymorphic base C or T

allele
(4629)
PS10: Polymorphic base T or C

allele
(5076)
PS1l: Polymorphic base C or T

unsure
(7653) ..(7712)
Nucleotide identity unknown

allele
(11834)
PS12: Polymorphic base G or A

unsure _
(19185) .. (19244)
Nucleotide identity unknown

unsure
(19295)
Nucleotide identity unknown
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

unsure
(19327)

Nucleotide identity unknown

allele
(22396)
PS13: Polymorphic

allele
(22670)
PS14: Polymorphic

allele
(28129)
PS15: Polymorphic

allele
(28318)
PS16: Polymorphic

allele
(28423)
PS17: Polymorphic

allele
(28479)
PS18: Polymorphic

allele
(28743)
PS19: Polymorphic

allele
(28980)
PS20: Polymorphic

allele
(29407)
PS21: Polymorphic

allele
(29500)
PS22: Polymorphic

allele
(29614)
PS23: Polymorphic

base

base

base

base

base

base

base

base

base

base

base

or

oxr

or

oxr

or

or

oxr

or

or

or

‘or
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<220>
<221>
<222>
<223>

<400> 124

cacatgggcc
ttetgcagac
aaggtgagac
gcgaattaag
taaccttegg
aggtcttaag
gaagtctgag
ttattccact
aaaaaataaa
tatcaagaaa
ttcaaaaacc
agtgtatctc
caccctgatg
tgcattteta
aagtgattgg
tcagccctet
agagattaat
tccggaaata
cttcacttat
tccaagacaa
ttgcatcatt
aggataggag
tggcttatat
gacaacaatt
ttttctaaag
gtggtaaata
cagtgcaact
agggaaacga
gtagggaaat
gttttaaaag
atagattgta
tgctaatttc
aatgcctcect
ggtgttttte
caaagaaagt
ctagectceac
gcaaggcgct
tagcgegtgt
ggactctgtyg
ctttetgege
agaaagccat
gcgaaatcte
ccagaggcct
cttggtgect
aagggtttcg
gcccgecaggt
accggagaga
tcttgecactg
gtggtgatce
gagattageg
gatgtgggaa
cgegtgecaga
gaccgagaac
gctcteteeg
gtcttcaacc

allele
(29796)
PS24: Polymorphic base C or T

cgtagggaga
agttgagcet
ttaaatttgg
gaccagattt
ttattgttgg
aaaactatga
gcgggaggat
gtactccagce
caacaacaaa
atgacaggcc
agattgtgaa
tgaataaccc
ttttgttaaa
acaagctcecc
ggtatactct
tgetggtctg
tgaagtgtta
tcctatatat
gttcaaggtt
atatacagaa
aattgagget
caggaactct
cacagtggac
ctaaatgcag
atttgtggag
ggcctggett
tcttgtggca
tagagagagt
ttcttattge
aaataaaatc
actcctgceta
atttggtaag
tacaagtagg
cagacaatgt
gattcaaatg
agccccaagg
ttggctggaa
cctgctcaga
tgcegetgte
cccgggatga
gteggacteg
agggacgatc
ggaggagcgg
tgaacaaggc
ctgtgggcaa
tcegggtggt
tgtttgtgaa
taactctgga
aggacatcaa
aggccgtgge
gcaactcttt
cgcgggagga
gggagcctag
ccagectgee
agyccttrta

gctttagaac
agcggaggtt
gattgccaag
gaaaattggg

gggaatggct
gctgggtgea
cccttgagec
ctggatgaca
aacaacaaca
ttattattga
ttaagtgatg
actagatcag
atgtaagtca
cggtgatgee
ttattctaaa
gctaattatc
aagacatgga
ccttacttct
ctattatact
atagtatgag
tactctgtge
tagaggttca
tcttttatte
aaaagttaag
ctttgectgee
tttttetttt
tatggtaccc
gtgctctaca
tcecetggtte
tgaattgtac
atttgatagt
agataaaact
gtcecggcectaa
tgtgtagttt
tttaatgagt
ctggetttee
actctggaag
gagceccggeg
ggccaatgaa
ggcagagact
gcgeccrgag
tggaccccge
actggtaagc
ttecacggtce
cgtggtegeg
gtctggaget
cgaccgtectg
gttggtagtg
cgacaacaat
tccggggacyg
acaaacctat
cagcaccaag
tctecagtta
tattcacatc

ccgggcgcecgce

tagtgcagct
ggttgacacg
gattggtatg
gaacccaagt
aacccaaagg
gtagctcagg
caaggagctg
gagcgagatc
acgaaaatct
gaaaactact
ctgaataggg
tgettgtcaa
tgtctcagta
tagaccattg
tteccaaatgt
aaacttgagc
aatataggtc
tttctaccta
tcaaaaggac
gctectaacac
caggcacttt
tttettgtte
actatcctaa
gctctttatt
attatttcaa
tgaaatctte
aagatcttgg
actgagatca
ttaagaaatg
ttttaaattt
agctccagat
gaaattatta
ttgtctgtct
teggtttggt
cttgatttgg
ctaaggyagg
gaagccaaag
ctagctcatt
gacgctggag
gaacagccgg
cccaagegcet
tgagaggaac
accgggaggyg
attcactatg
aaccttggtt
agccgaagat
gatcgagagg
gagaacccgce
cctgetttece
cgctttceege
gagctgagce
tacgcsgagce
gtgctgacgg
aaggtgcetgg
gtcctggagg

34

taattgagca
gaaggggctt
ttaatccaag
taaaatggtt
ggtcttattg
cctgtagtec
gaagttacag
ctgcctcaga
cagaaaacta
tacattttta
gaaaaaaaga
actttaatgt
ggtctagagg
gtccteacac
attctatctt
atttaaaact
acatatggct
cctaacctat
tctatgecaat
tttacatcta
acctgecttce
aaggatatac
tcattataat
ctgtgactaa
taattttata
tecegtettet
gaaaaggatt
tgctecttgt
agagctaaca
tataagccag
aatgaggaag
atgtctccac
tccaacaagce
tcgatcyccet
attggagact
tttectatge
gaaagtgaag
cttegtgeag
atcgggececece
cgagcaaatc
aacccgetga
tgettttgag
tagtgggagt
agatcececgga
tggatctegg
tctttgaggt
agctgtgtgg
tggagctgtt
ctacccagga
tcgagagege
gaaatgaata
tggtgttgga
cgttggacgg
acgcgaatga
atgecacccte

PCT/US01/18321

gggggaagcc
gatttttggg

ggccgtttat
tgggaacgtg
gttcatgaag
catctactta
tgagctatga
aacaaaaacc
caggecttat
aaagctgatt
ctgataaacc
gttttcaaat
agggcatttc
tttgagtage
ctaatgccta
gggggttttc
tttecatctct
gtgcctacce
caaagtgatg
atggagtggt
ttcatttaat
atctcatctc
tttgtttggt
aggctttgta
aagatcctag
tcttecattag
gatcaagtaa
gaaagacagg
atgacatcca
agttaaacca
tgacagggaa
ggaaatgcta
cagatttgtt
ttcttgtgat
tgcagaacgg
accgatactr
ttecctggege
ttattggetg
tgcecegtece
aamggcatcc
aagtttctca
tgagatggtce
tttgcttetg
ggaaagagag
tagcctctea
gaaccgggag
gacactgcce
cagcgtggaa
aatgaaattg
gcacgatccc
ctttgegett
gcgcgeccetg
agggaccceca
caatgcgect

cggcacgcgce

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
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300



WO 01/94361

gtggtacaag
ttcggecagee
atgctgacaa
caggccaaag
gtggatgtga
gaggatgccc
gagaacgggc
ctcaagaatt
tacaacctca
gtgcgtgtte
gacgtttaca
gacceccgacg
accgggctag
gtgccectag
ggcacccecgg
aatgccccce
ggtacctcag
aatgcctgge
ctgcacactg
actctcacgg
actgtgtcag
ccecegggage
gtggggttyg
tctagagacc
cacgcggacyg
accacggact
gccageccgceca
gcagagagcg
cttttttatt
gttttectgg
ttgtgagatg
gactcatctyg
cttgctaagg
tcatttacat
aaaaactacc
ctttttgata
atgaatgaaa
gatgtgcacc
aattcagaaa
taaccatttt
aaaacataaa
aggtgggagg
gatcaatcca
accatcaggt
ctgctgtget
caatataggg
ctacaaaagg
tttcttaagt
cattcattaa
tgactgcaag
actgttattt
aatgaggtte
aagcctette
ataatgtatg
agccagctcce
agaccagcct
tcattagctg
gagaattget
tcaaccatgg
aattattttt
atgagaacaa

tccttgcecaac
acaaycgcge
tcaagggtceg
acaagggcgce
atgacaacgc
ctctggggac
tggtgacctg
acttcacttt
gcatcaccge
aagtgtccga
ttgaagaaaa
cccecgcagaa
tgggtecgcta
actatgagga
tecctagecac
aggtcctata
ctggccacct
tctcoctacag
gtcaaatcag
tcttgatcaa
taaccgagga
agaaaaaaaa
tggtcacagt
tataccgage
ccgtgegggg
ccageceegg
agaacacgct
ccecctecegg
cctacatcat
tgatgcattce
gtggcctgec
tggacctaat
gatggttaag
taggaataag
tcattcctee
attttccttt
tgaaattecca
ctgcttacaa
atacagaaaa
taattataaa
gtagccagac
attgcttgag
ctgtetgeac
tgcctaaaga
atccagtagt
aaaccatgtc
agagtctttt
atatgcacaa
ttcagggtgg
gcctttgecee
tgttactcag
taccatttac
ctcatatgca
caaagtgttt
tagcattttg
gagcgacata
ggtgtgttgg
tgagcctgygg
caatagagtg
attagttcct
ccaaaaatga

ggatctggat
cggcgtgegg
gctggactte
caatcccgaa
ccecggagatce
tgtcatcgcet
cgaagttceca
gaaaaccagt
ccgagacgcec
catcaatgac
caacctccece
tgcteggett
tttecacaata
tcggcgggaa
caacatcagc
tccteggeca
agtgtcacgg
tctettggga
tactgccegt
agacaatggg
ctectectgaa
tctcacettt
gtteggagta
cceggtgage
aggcctgatg
cgaccegetg
gcggagetgt
acaggtaagg
attgaggaag
acactttcaa
agagtgtggt
tcacatccte
ctaaaacaca
ctgetggata
acctttcaag
gtttatacag
ggcatccttt
aatattttta
gtatttaaaa
agtaataatt
tcagtggtgt
cccaggagtt
taaattcage
ggggtgaact
gggatgacat
tctttaacaa
tggtgcctcce
tgtgaaaggt
tatgcaagga
tggagagaac
tgcatcattg
caactaggag
aaaagggaat
agcatggtgce
ggaggctgag
gtgagatcct
catgcacctg
aggttgaagc
agaccctgtce
cactcaccta
caaagtagaa

gaaggcccca
caactattcg
gaggacacca
ggagcacatt
acagtcacct
ttgctcagtg
cegggtetec
gcagacctgg
ggaacccctt
aaccctccac
ggggctccaa
tetttettte
aatcgtgaca
tttgaattaa
gtgaacatat
ggtgggagcet
gtggtaggct
tccecctaace
ccagtccaag
gagccttege
gccecgagecg
tatctacttc
atcatattca
tcactgtacc
tcgcecgeace
ctgaagaaac
gatcecggtgt
tttagcaagt
gaatggagct
ctggcyctte
ttgtggtcce
agcactcttt
agatctcagce
cctctaacca
tgattgtgac
atcgtgtacc
aaattttatt
ccttataaca
aattaaaact
tatttcaaaa
gcacctgtag
ctgggctgtg
atgaatacag
ggcccacgtt
ctgtgaatag
taacaacaac
agtgttagte
agataaattc
tactatccaa
cctatacata
ctatcaactc
tectgtggcca
aataagtgtt
ctggcatatc
gcaggcggat
gtctctacaa

‘tggtaccage

tacagtcagce
tcaaaaaaaa
aaatctcaaa
gcacatatga
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acggtgaaat
ccttagacct
aactccatga
gcaaagtgtt
ccgtgtacag
tgactgacct
ctttcagect
atcgggagac
ccectectecage
aatcttctca
tactaaacct
tettggagea
atggcatagt
cagctcatat
ttgtcactga
cggtggagat
gggacgcgga
agagccetttt
acacagattc
tcteccaccac
agttececectce
tttcectaat
aagtttacaa
gaacaccagg
tttaccatca
ctggtgcagce
tctataggceca
catgcttgac
gtttttttag
ctagatcaaa
atttcagggg
tgctatcaca
gatcagagtt
gtggcagctt
atttgtatta
tcattctcag
tcaagcattc
gtaatgcatg
ataatctcca
ataaatctag
ttettgetge
gtgcactatg
tgacctcttg
ggaagtggag
ccactgcact
aacaacaaca
cctgtectte
atatccttag
ggcatggtat
ctectcaactg
ttggatttgg
agttactcaa
ttacaagatt
ataactgtta
tgcttgagge
aaaaaaaaaa
tacttgggag
tgtgattgca
aaattatcag
cacaccttag
aaaggctaag
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tatttactcc
tgtaaccggg
gatttacatc
ggtggaggtt
cccagtaccc
ggatgetgge
tacttcttec
tgtgccagaa
ccttacaata
atcttecctac
aagtgtctgg
aggagctgaa
gtcatcctta
cagcgatggg
tcgcaatgac
gctgectega
tgcagggcac
tgcecataggg
acccaggcag
tgctacecete
tggctetgece
cctggtttct
gtggaagcag
gcectecttg
ggtgtatctc
cagtccactg
ggtgttgggt
cctgttagtg
tgatgaagat
gttagtgect
gaagatactt
actaaccaat
tagcttggta
ctaggaatac
aaactaatag
ataatttttt
tactggaaat
tttgctagaa
aacccaaaga
gcaacccaag
tcagtgectg
ctgatcaatt
ggagggcaag
aaggtcaaaa
ccagectagg
atcccagaaa
cagccttatt
acaggtaaag
ccatgcaagg
taggagaaac
cagttagtca
tctectttet
catgcatgat
aacaattatt
cagcagttca
aaatgtgttt
gctgaagtgg
ccactacact
ctattactat
aaatacacat
aaagcatgaa

3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
64380
6540
6600
6660
6720
6780
6840
6900
6960
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agccagcaag
tagaacaatg
ctgaaaccca
atcatttttt
ttgggaggct
ggtgaaaccc
tagtcccage
aggatgtgga
gcgagactcc
cctaccaatc
ccagaatcca
gccttaaagt
NNNNNNNNNT
atgtcaaccc
agatgctgca
acatctctge
cggccagact
ttggtcacca
tcactgttge
gtgegeacag
gtgagggaca
gatgaggacc
tcagacctta
accttcacct
gggcagtgcet
aacctgcagg
gactcgcaga
acttttctaa
atccggtece
cgggcgacec
catccactcc
ttggaccgtt
gtggtggcega
gceggggect
ccgggaggag
acgcttegec
ttcactgtta
gtgcgcgegg
cacgggceteg
gggcttacge
tceggtecac
ctgattatge
gagecctccte
cctgagegag
caggactcta
cggecgacccee
aggcgcggca
gactccagtg
gctctcaacce
tctagggtca
tctggcagat
actacaatag
aatgcctaac
gattgagaga
cattgectgtt
acttgctcaa
tgtgctttta
gcctetgetg
ggaccttaca
caaacttgge
caatcactge

aaataactgc
ttttcaaact
ggcecacaccc
gaaggtccece
gaggtgggtg
cgtetctact
tactctagag
agtttcagtg
acctcaaaaa
catcatttag
gctttattgg
attacatagce
NNNNNNNNNN
agaggatgga
gattgtggtg
atgtgtttgt
gggaacactc
aggtgacagc
cacagtccac
ccegggecte
atggtgaccc
ctgaggaaat
ccctttacet
ttectgteage
gcaggcgcca
tgagctcgga
gccactgcta
gacccectcag
gctctaatac
ctgggggcgg
tcteecggecg
tgcgecgaaac
ctgtgggcga
ccttegaget
gcagtcacag
ggtctgtaga
ccctecctat
ggctcatgeg
ccacgcecceg
gaataccagce
tecgcagcectcec
gcgcctgagg
tcacctctece
gcgeggggcece
cgatccttgg
tcaacccaga
gggctccgeg
gcaccagcgg
cccagagata
gagatttgga
ggaaagctat
taaaaaacac
tctgctecta
aacttactat
ggctaggtac
gttcacagag
atttcttggce
ggattttget
tgtggggaaa
cagttatcet
atttccatgt

cgctecttetg
tggttgcaca
cgacaaatga
acttgatcct
gatcataaga
aaaaatgcaa
gctgaggegyg
agcccagate
caaaaagaaa
catatttgtg
ccaggcccaa
atagctctaa
NNNNNNNNNN
cggatctttg
ggggttcgag
cctagacgag
agcccccecag
cgtggatget
agccccagga
actggaggat
ttcactctce
gcccaaatcece
cattgtggct
gaagtgcett
ggactcaccc’
cggcacgcetce
caggacgtgc
cgttcageag
gctgegggag
cactggagaa
gcttggtege
cagagtggcc
ggggaggtgg
tceggtgaat
atccacccct
tttcctette
cccegeatca
tgtcctecect
ccaacacgtg
tttcactgcce
cctatgecge
gtceccagatce
cacctgcgec
aggagcgctg
gccagaggtce
agcctegage
ttgggcgagt
ccecttecte
caggcttttg
ggtgaccaaa
aggctctgec
aagtttctcec
ggactgtatt
ataactccett
taacatgcct
caagtaagag
acttggaact
tctgctggga
gtcttectgtg
tttggagatt
agattctgcet

gtcagecetgg
ttaaaatcac
aagcacagtc
aatgtgcaga
tcaggagttt
acattagctg
aagcatcagt
acaccactge
gaaagaaaaa
aagtaaagtg
tttttttaaa
aannnnnnnr
nncagggagce
cgcagcgtac
actcecggttg
aatgataatg
cgteteccte
gatgcaggcec
ctgttecteg
gactctgaca
tccacagecca
agtgacttcce
ctagcgaccg
cagggaaacg
tceceeggact
aagtacatgg
ttttcacecgg
ccecacagcetce
cggagccagg
gccgecegte
tggctgeget
gattaaggga
gaccgacccc
ttecgggcgat
gcagccagec
gatttctcce
cccaaccgca
gctggccacce
cgcggacgca
actcgctege
tececteegece
gcggecgecec
ccgggctggg
gagcgactgc
cggatggtcec
aggcggacag
gagtgagcct
ccgcaggaag
gcgeegtegt
ctatctgaca
agatgccagg
aactccagga
ttgaaacacc
tgagaacctce
ctcttataac
agattctaac
ttaaaagctt
tggggcaagg
gctecteatt
gagttceccce
gtgtctaaga
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aaagcaactg
ctagagacct
tetggaggtyg
caaatttgaa
gagaccagcc
ggcatggtgg
gagggagaat
actccagecct
agaaaagcag
ttattctggt
aaacatggta
INNNNNNNNN
ccgagectcee
ctctgactat
tcecacceatt
ccececagetgt
gctectgetee
acaatgcgtg
tgtctacaca
cccagecaggt
cagtgectget
tcatacacce
tcagtctett
cagacgggga
tctataagca
aggtgacgcet
ccteggacgg
tggcgetgga
tgaggggctc
ctcataaggg
ccaccegatt
tggggctceeg
cacccectaca
ttecgegggt
tcctaggege
cagcteccag
cctgtetgeg
cccacggcece
cgcacgcact
ggccagattce
gggctcagga
aggaccaggc
ccgggtegee
cgctctaagt
cgggactccg
gcagagctge
ctataggaca
tgaaagcctce
gatcacaatg
ctctaacaag
gtgecccttat
gcttttatte
cccaggtgat
atctcatttg
agcttcacag
ccctgtcetaa
gaggacagga
gtggggttcc
tctgagecagt
agctcecgttt
atacagtggc
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gcattttecce
tttaaaaatt
ggacataggc
aaccacagct
tggccaatat
cgcatacctg
cagtgaaccc
gggcgacaga
tactctggaa
atttgcagaa
aggtctcccea
INNNNNNNNNN
tcectttgtgt
gaattgctge
ggatgccaac
gctgcaccca
tcetggetcee
gctctectac
cactggtgag
ggtggtcctg
ggttctggag
tcectgagegt
atccctagte
cgggggtgga
gtccageccce
gcggeccaca
cagtgacttc
gcctgacgece
ggcgcecgecce
attgaacttg
ctcgggatca
agcaccgggyg
ctcaaaaaag
gtegggggte
cggctceccgge
catctgtgac
ggacttaggt
acacaagttg
cctegeacgt
acaggcctgt
gtactcgtag
gaggactccg
tggggggegyg
gccgggceggyg
tctcaagggt
ccagtggcecceg
gcaggactgg
gagcgeectg

tgccecagecga

tcetgtetece
gtgtgaggaa
aaaatatatc
tttgatagct
ctctteccac

aggtcaagtg

ctccagaatg
gaggggagtt
tteceetttta
cccecgeageg
cctectatcea
tgagggctgg

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
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
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ccatcectgt
tggaatgcta
cactggcagt
ttctgggage
tctaggagtg
ggactcagga
acacatcagc
ctggatccect
tctettetea
cgggacttgg
tagctgtggg
tcactgcaca
atgctttgtt
tgaaaagcct
gaagatgcct
aggggccatt
tttatctctt
agatgagtcc
tctctecegg
ccctttecat
ggcccagaga

cggcatttte

tggcttctee
gaccccggaa
ccctteccte
aaggatggtc
taacccccte
atttgaccgg
tgactgcagce
ggcggggcat
ttgtecetget
ctttgccact
ctgcctcetec
cctcagtece
gcataagtgce
ttctctatcet
tttectageg
tctgetttce
ctectgtcetet
ttatctctet
ttttttgtge
ccgetcetett
cacccteccea
acaggaacce
ctgagcagag
gagtctcaga
ggttgagtac
atctttcece
ggtgtatggc
gcaaagcgct
gcecettectt
agttatccat
gcatctacta
gtgatcccag
aacacttaaa
ttgggaggee
aacatggtga
acctgtaatc
gttgcagtga
gagaggcaga
ggaggtgaca

gcecttecteco
ggtttctggg
teceggagett
aagtatgagt
ctccatgaga
atgaagtggc
ccettgggag
ccecgetgea
ttagtcacag
atgccccgea
aagagattct
acctggcacc
cccagctgag
cctttgecac
tcagtccttg
tctttaggaa
ggtttctggt
acccctgece
cccatceccta
ctgttttcete
cccrgecacca
tcacggatga
ctcagtttga
ggaagaggcg
ctcgeccacga
ttaagctggt
ccectgagttg
aggaggcggt
ctggggagag
ggagcaggcce
ctetgtetgt
ttctcttace
ctctettcete
tttecatttgt
tcaataaatg
ctgecteect
cctigtgtte
tctetgttet
ggtctctgtg
ttttctttta
ttgtgggcaa
cctteceectge
tccaagecagc
cctgeggget
tgggataggc
gcccagggag
ttgctgtcca
catcctgeaa
agagattcca
tcttagaagg
tgaccccage
taagtcatta
tgagcagggc
aactcatagg
aaaaaaaaaa
aaggtgggta
aaccccatct
ccagcgactt
gctgagatca
gaacaatgtg
ttgagaagtt

atggcagccc
ttctgcteat
ccttetcect
attaattacc
gtgtgtgatg
tggccagagce
ccctggagac
tcecttecat
accattgtct
aaggcccaat
tgcaagccaa
aaaagggtta
gagttgaata
tttagggggc
aattttggct
aggagtctca
acctcagacc
cctettagte
ggggcteggg
cacagcaagc
gcgggtaggt
cgtgagagca
gatcccaggg
actgcecctga
ccggcacctt
ctetgggtga
agctgggcete
ccgecactcag
tggaggcagc
cccttetecg
ggggtctceg
tctecagtect
catctctgte
ctacttgcat

tggagtgagt

gtccttgtcece

ttctatcececce
ttgtctetcet
cctgttgtcet
tcttgtettt
gccagcacac
cccteacaca
cccagcetgcet
gaaggggdgagg
tctgegecag
agaagcagga
catttgeccaa
ccaaccaaac
gcttctggge
cccctaaaaa
tgttgteccectt
atgtattcat
cctgtgcetaa
cttecagacce
aaggctggge
gatcacttga
cgattaaaaa
aggaggctga
cgaaaaaaaa

agtgtaatgg

ctaggccatt

cagaatggtg
atcactgcca
ggagtaatct
agccecacccece
ggataacaca
cccacacctt
ttagttggcce
ttttectecegt
ggcacggagt
ctggcatgac
gggcccagag
ccaagaacag
aattcattct
tttgtctgca
caggagttct
gcettgetcac
tctgagacct
cgttttattce
tgacattcta
ccegececaac
gactgattct
gatgggggag
aggtettggt
ctgttcagga
ttcctatcece
aagcgaggct
cattatgacc
cgectectee
acagctggag
gccectecte
tgtctctgee
tececteagte
ttagetteeg
tgatctgtge
aactacacgg
tggacctctt
agcctctatg
ttgtctctgt
ttttetgect
tttectetgag
acaacccece
ctgagccettt
catttcaatce
gaaacttcag
gcctcccagt
gcttgggceca
gttgctacag
cettgttgee
atgcacagtc
gcagcagatc
ctcecetgetg
tegttecattt
acattgggct
agcagaggag
actgtggtte
ggtcaggggt
tacaaaaatt
ggcagaactg
ataatctagc

ggg9g9gggaag
tatgttcecct
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ctggtgactc
cctgtgagee
gagatactca
agaaccagtg
cccectggaa
cagctaggtg
ctgcttggag
ctcagacaga
tctaggggtg
tcctaaatta
aagatgteccc
cagccatctt
agggctggta
cctetteece
gactctgggg
tgtggtcaga
gaggtgtatt
tctgtgecceca
acttctcacg
acggactgge
ccagcccacce
ggcccaccat
gtgcgggggg
agctcaatte
ctgagggcecac
ttctatgececce
tggggctcag
agagccteca
gtggaactga
ccactgtcct
cctttttett
tctatctege
tettgattge
cgececactgt
gacccttagt
ttctgtttet
tttetetgte
ctectgtatat
ctttetetgt
cctetgtete
acccaccacce
gatcgcagct
tggtatgaat
cagaaagacc
tagaagtcag
ccttacccta
atgctgagcet
acaaggacca
ctgtcaccca
aaaaggcttg
gccettgceccecaa
attcaacaaa
ataggagtga
actgaaaatt
acgcctgtaa
ttgagaccag
agccaggegt
cttgaacccg
cacaaatcac
atcagagaag
ctacctacca
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ccgatacacc
ttgagtgagc
cactcectctge
aggaggtggc
agaccagaag
ggagatggct
gctgtgggag
gcagecttgt
agaagtgtcc
ataatgtatt
tgtgaatgtg
gctgeagagg
gaattctcat
cagttccaca
gcagggagga
tgaaatgtga
ttgtetttgg
ctcecectect
ggtactcage
gtttectctca
ctcttetetg
ttgctacaca
ctggcacaca
acatgcttge
tgtggaacca
atgtactgcecce
gcagaaaagc
gagccgaggce
ggaaggactg
ctgccecectac
gagtttcegt
tttgcaatct
tgcacctcag
gcctgeecatg
ctettteteco
cctttecaccg
tctecactatt
ctttetttgt
tactcetttcet
tgtctctcat
caccaacacc
ctccaccaga
tecctgetgag
ttcagttggt
gagcctggag
cctcecctcaat
tccaagagtt
aggagccctt
ttttaggaac
ggctgeecett
ccttctecata
tatttatcga
acaagtagat
tgcaacaagt
tcccageact
cctggecagece
ggtggcaggc
gaaggcagag
agtaagttct
gcttctagga
ccaccccagg

10680
10740
10800
10860
10920
10980
11040
11100
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
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ccatacactg
tcatgtgtece
aggcttagtg
acctctectet
ttttttttet
cgatcttgge
cccgagtage
tagagatggg
cacctgette
aacatttttg
caacttctet
gtgttctcga
atattgacca
gaattgtatc
cctggaaatg
agaaggaaga
ttcttcagta
gaagagcatt
caagggaatg
ggttectttt
ctcceecacca
gcagggctag
cactgcctag
agcactttgg
gccaacatga
gcacacctgt
ggcggaggtt
gactccatca
aaggaaggaa
agaaaaaatg
accactatcc
ctetgagecee
ctgtccccecag
ccacactace
attcaacaaa
tagaaacatg
gggagaacca
gagaatggtg
gtttecaccta
atcatataat
ttttttggag
agccttegee
acaggtgtge
ccatgttgge
ccaaaatgtt
gtccacattt
agacttceccece
atatctttet
ttatttattt
tcacccagge
tcacgeceatg
gcceggctaa
gtctegatct
ggcgtgagec
gttgttcaca
ttcccagtca
gtccaacaga
tttcaaaatt
ttacagaata
ctacattaga
gtcteccagge

gctttgaage
tctggggtga
gectggaata
ctecteectete
tttttttaga
tcactgcaac
tgggacagca
tttcgececacg
agcttcccaa
attcagcgge
ccttcattea
tgtgggaggc
aataattaca
tggtggtgtg
aagttgtgcet
gcattccaga
aacttggttc
ccaaatggga
gcagggagtt
atccagtcta
tecttgeccac
tattgagttc
acagaaggaa
gaggctgagg
tgaaacccca
agtcccagcet
gcagtgagcet
ggaaagaaag
ggaaggaagg
aagaagactt
cttetcaggt
agcaaaccat
cctctgecaca
atccctcecte
caaatagcaa
aaaaatagaa
ccaccaacta
tcatgaacct
tatccctacc
ttcatcttgg
acagagtctc
tcecegggtte
accaccacac
caggctggtce
gggattacag
tatatttgag
tccatcttec
aaacttttcet
atttatttat
tggactgcag
ctectgecte
ttattttgta
cctgaccteg
accgcgectg
aacttgtcac
tacggtacat
attatagcett
cttcccaagt
agtcctcata
aaacatacac

tggggtgcag

agaattcacc
gcaccttacc
catgtgggag
tctgcttect
cagagtcttg
ctectgeectge
ggtgtgcacc
ttggccaggce
agtgctagaa
tccaaagtga
ttcaacaaat
ccctgeecte
aaaataaatg
ggcgtataat
gagatctgaa
tggtcaggca
aagatcaagc
aaagcctatg
ttectetttge
accctggttce
tgcectceeag
ttcagtaaac
gaagacctgg
tgggtggatc
tctctagtaa
actcaggagg
gagatcacac
aaagaaaaag
aaggaaggaa
acattctgaa
catcctttgg
ttececectte
aagagtctcc
tgagagacag
cttaattttt
aaaaaattaa
cagtttaata
gtatgatacc
cttatcctgt
tcteccaccat
actctcttge
aagcaattct
acagctaata
ttgaactcct
gtgtgagcca
tgagtgtetc
atttttgcaa
ttgtgtaatc
ttatttattt
tggcgcaatc
agcctcecaga
tttttagtag
tgateccgecc
gccgagette
actttcatgt
ttectactag
ttttettett
catttgcaga
tgaatataca
attcatttac
tggcgeccatc

attgaacctg
cctgcctcaa
ctcttggaga
tagttaactt
ctetgttgec
caggttcaag
accacaccca
tggtttecaaa
ttacaggtgt
aataagcgtt
ggtcagtgag
aaggagttta
tgagactgaa
agggatttga
agacaattac
taccagettce
cagctctggg
caaaagcctt
tggcactgga
cagccttetg
cctggtetgg
ttggttcaag
ccaggtgtgg
acctgaggtc
aaatacaaaa
ctgaggcagg
cactgcactc
agagagaggg
ggaaggaagg
gttecctgett
gtgtctgate
ttaggctgta
atttggtcce
tatccctget
ttcecacttat
aaggaaaacc
tgaaacattt
actatccage
ccttggattce
ctttaacaga
ccaggctgtg
catgcttcag
ttttgtattt
ggcctcaagt
ccttgeceegg
ttaagtatct
tttatttgtt
aaagaacatg
atttatttat
tcggctcact
atagctggga
agacggggtt
gccteggect
attttaaaaa
gacactttat
ttttttaaaa
tgcagtgtat
gtaactccte
tattattttt
aatttttttt
tcggctcact

38

gaagccccac
ctccecattece
tatggaggag
gtggaggatg
caagctggag
cgattectect
gctcattttt
ctcecegace
gatcgecceccecce
aggatctagt
cactttetgt
cagtgcactg
actgtcataa
tttagggage
aaattaacca
aaagcagggc
tecacactgce
gtggtgaggc
gtgaggggat
ttgatgeccct
tcagacacac
ttcaagtcag
tggctcacge
aggagtttga
tattagccag
ggaatcgett
cagtctgggt
agggagggag
aagaaaagaa
ggcacatgct
ccaatagctg
acccaggece
tagactgttc
ctctetecagt
aaaatagtac
acccatcatt
caaatatgta
ttcaactaat
ttttgaagca
tgactttttt
gcacaatctc
cctectaagt
tcagtacaaa
gatccaccct
ccagatgatt
taatgctcett
gaatccctgce
catgagcectte
tgatacgtag
gcaagcteceg
ctacaggcgce
tcaccgtgtt
cccaaagtge
aatctcattc
tcacatatta
atagcaactg
catgagaatt
ttatgaatat
ctaatgctaa
ttttgagaca
gcaagctcca
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caactgcecte
atcaaatgag
aaggtgcgga
caacaaacct
tgcagtggtg
gcctecagecet
gtatttttag
tcaactgatc
ggccacaaca
ccagtaactt
tggccaggca
aaggagacaa
gtgctaggta
aggaggacat
gctaaagaaa
tggtgttgag
tacacagaag
ctecctgggat
gaagaggaga
gccteactcee
cagcttcaaa
cactgggtca
ctgtaatccc
gaccagectg
gtgtggtggt
gaacccagga
gacagagcga
ggaaggaagyg
agaaaaaggyg
tctectecee
ttgtctcaag
tgcecctgeag
tctgatgget
ttgggcagtc
atgctcatta
ttacaatcta
caaaagtaga
gccttatett
aatctcagac
tttttttttt
agctcactge
agctaggatt
cagggttteg
ccteggecte
cttteataag
ttaatgtaaa
cttttcatat
atttttattt
ccttgetetg
cctcecaggt
ccactaccac
agccaggatg
tgggattaca
acctaaataa
agaactgtta
aggccatact
tcceceatgte
acatattatt
tgggcttttg
gtctegectet
ccteetgggt

14340
14400
14460
14520
14580
14640
14700
14760
14820
14880
14940
15000
15060
15120
15180
15240
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
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tcaagcaatt
gcccagcetaa
ctcaatctct
tgggagccac
agggtgactt
tcecagtcetat
caccccaaac
acaggccact
tcactattce
caagctgaag
tggctttcag
ctctetgage
ggtgatteccg
tcagtaaatg
taattggcag
cttacactcc
caccactgcet
cctgacaacc
‘tattccecatt
agccaggcce
atttaacatt
INNNNNNNNN
gacccccaga
gctgacngta
tgagcgagca
ctectecatect
agactaatat
acacactttg
gtegcagtat
gcctgtataa
gcggagatac
cttgecctgta
tacatgtatt
cactgtcttt
tttttttttt
ttcacctecct
gcgtgtgeca
gtttcaccat
cctectetteca
ttactctatt
gatggacagt
catagaaatt
agcactttgg
caatatggtg
tgtgcacttg
aggcagaggt
agactccagce
ggaaacagaa
cttcaaccct
tctgttetta
aaagcaggga
gacaaaatat
taccctacag
tctetgetgg
gccagatggt
cgccaacact
aaattgtcac
tcttatggtt
tttctaaaag
gcaggtggag
cagctgcagt

ctcetgecte
tttttgtatt
tgacctegtg
catcccecage
cctagattte
gggatattcc
tcaatagggc
gcttggaaaa
ccaaatcctg
cccagtacgt
gttgcaactc
cctgttttca
aggataaaaa
gttaaaaaag
cccacccace
tgatcatcat
cectgtgaca
cgcatgcetcet
agcccectte
acagagctca
aatactataa
NNNNNNNNNN
tatctcaggg
attaacgttt
gagacctcat
gattatcggt
gtcccagaac
gtcggattac
cagtgatgcecc
atagagtttt
tttgagatag
tctgttttta
tgctggtatt
tccttgggga
ttttgacagg
gggttcaage
ccatgcecegg
gttggtcaga
taccctctgg
gtgtaattat
ttctatcata
gctcaagaaa
gaagcggagg
aaaccccatce
tcgtecccage
tgcagtgagce
tcaaaaaaaa
ttacaactct
agctttatgt
ggctgagtte
cagaccttgg
gcacacacac
ccttteccat
tctecttecca
gccaaacagt
cccctgcecaaa
tgtgggaaaa
tagtattttt
tctcacttag
tegetgecte
gtgactagtg

agcctcctga
tttagtagag
atcecgectge
ctcatttaca
tcagtttttt
cttatacaca
aagaaccata

tagttgacta.

gaagagtccc
tgttgtgcat
taccagttcc
tctgttggaa
agacaaatat
aggtctctet
tgtttggecce
ggttccaacc
ggtcatccte
ccteccetgea
acctggggcet
gtcgggceegg
tatagaatce
NNNNNNNNNN
acgaactcca
cgaagtgtta
ceggttgtea
ttatcgacat
caggatactc
ttcecegeage
gagtctgtta
gtaaagccac
gcagcaaccce
catcagtgat
cttectgaaaa
agcctggact
gagtctagcet
gattctcctg
ttaatttttt
atggtctega
tagccecctga
ttaaaatcag
ctcacagccea
gaattgttgg
caggtggatc
tctactaaaa
tgctcaagag
cgagatcgeg
aaaaaaaaga
tceccactttt
ttgttgtgat
atctacttag
aaaaattgta
aacgcaacac
ggtgccaaac
ctcatttagg
tacctaaagg
ttgaaataat
ttccaagtag
ttaaattatg
gtccaagtge
acagaagcca
ccatgtgggg

gtagctggga
acggggtttce
ctcagcctcee
ttttaacaca
gagcatgatg
cacacacaca
ttecatcatct
aatgtagtcc
tcatatctge
aagatcatag
agctgtgtga
aatatagata
attacccagt
ccctetgete
tcaaccttceca
ccactgttcc
ctaacctctg
accceegecg
gagaacacct
aagtaaggac
accagcagat
NNNNNNNNNN
acagnattac
tattgtecgge
cgtgattegt
ggaaagttgg
tagctattct
ttcaaagtga
gtgcggtaaa
cttgacgcat
ttcatgecaat
tacaaagcgg
ttacctggat
ggctgagctg
ctgttgccag
cctecagecte
ttttttaata
tcteetgace
cacagcccat
cctctecagtg
caaccccagce
aggggcgcgg
atgaggtcag
atacaaaaat
gctgaggcag
ccactgtact
aaaaagaaaa
gggaaggaga
ggtatagagg

ggacggggaa
aagcagttcet

acacacagac
ccttettett
caacaaatat
gcagactgtg
ttcatccettyg
agctgaacct
aatcatttca
taggetttgt
gtgtggtgga
cagccgctgg

39

ctacaggcac
accatgttga
ctaagtgctg
attaaattca
tagggagtat
cacacacaca
cttaaatcct
atttcttceca
tgctggggcet
gcecctggaat
ctctggtata
atcacaacac
cagcttagaa
atctcttacc
accatttccecce
actcagcttt
gcatctggtce
cttgeectget
ggccttgacc
cccagatatt
ttteonnnnnn
nnnnatgggc
tacattcgag
tcetttaatg
gtcatggtat
agtgaatgct
cggatggtta
gactcacctg
gagagtgtcc
ttgaggcaaa
tttagtattc
tgatgttctg
gatttcttca
cctaaccctg
gctggagtge
ccaagtagct
tctattttag
tcgtggtectg
ggcaagtatc
cccaccatga
acctggctct
tggctceacge
gagttcgaaa
tecgectgggca
gagaatcact
ccageccetggg
gaaataatta
attgagattc
tcacacatgg
tccecagattg
tggttgtgct
attttcatge
accttacagt
ttattgaaaa
tgtgtgccag
gaaattcaaa
tctaagaagc
tgtttttteca
gctaggtgct
ggaacagaca
gatgggagta
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gcgccaccac
ccaggatggt
ggattacagg
gggtgttgte
tttattatag
cacacacaca
aggtcectgte
tttttacttt
ccaaggccte
catattaggce
gtctctecaac
ttatctgcag
taggaagcte
cagcttcaca
aggacgccte
gttccctecaa
ccgttgtete
ctcectactt
ctgcacccectce
cagttgagga
NNNNNNNNND
ctgaaagtaa
tatccacaag
gatgagatta
atggagcgag
ggccagtagt
gattgagatt
atgtgggcac
ctgatgtgtc
ctacgtctte
cctgaggatce
tcattectte
gatttaaatt
actctectgtce
agtggcaacc
gggattacag
ttgagacagg
ccegecectg
acaattgcaa
gcaccgtaaa
gtgtctggta
ctgtaattcce
ccaacctggce
tggtggcatg
tgaacctggg
tgacagagcg
ttgaatcaat
ctgetttcece
cagccttgtg
ggcaaaacca
cacccaccat
cttcaaggcece
cacttaactg
acttectctga
ggctgtttcce
aaaatcatga
agagagttct
acactcggag
tcagtaggaa
ggcactacaa

cagtggaggc

18000
18060
18120
18180
18240
18300
18360
18420
18480
18540 -
18600
18660
18720
18780
18840
18900
18960
19020
19080
19140
19200
19260
19320
19380
19440
19500
19560
19620
195680
19740
19800
19860
19920
19980
20040
20100
20160
20220
20280
20340
20400
20460
20520
20580
20640
20700
20760
20820
20880
20940
21000
21060
21120
21180
21240
21300
21360
21420
21480
21540
21600
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acctécccag

ttgggggact
gagggatagg
tggggattet
ggcttaggaa
ctcctacatc
tctcttecat
aggaagccag
gcctggecaa
tggcaggtge
aggaggtgga
gtaagaccct
gggactgact
agagaaacag
aggacaggag
ccececagcetece
gatgctgcaa
aagagtggga
tgtcaaacct
aacataaagc
tggaggagag
ggaatgggac
ttgctcaatce
agggttgttg
cttggaagcecce
tctttatgeg
ataaggttga
agagtcacta
taagctggge
gatcatgagg
aaaaatacaa
gctgaggcag
actgcactcc
agcacaggct
tagcaatgag
acagtattaa
gattggcaga
actgggtaga
aaatcctggg
gatagcectg
aagaagcact
tgaatcctcet
accgagaagg
tggctcaact
agcctegget
tttattcette
tcagataaac
atgtactaaa
gtacttttat
caggcctaca
gcagagectgt
aagtggcagg
gtatatttag
tcecagatgtt
catgcagcetc
gtctaagect
tcteacttte
gccaggcecctg
gggaggaggc
tgcagctecag
ccttggeect

tctgagtgga
ggcattctag
aaagtgcacc
tgtaaaatag
gccattgaat
tcecectagg
ttcccacctt
gcteteteat
catggtgaaa
ctgtcatcecec
tgttgcaatg
gtctaaaaca
tgtgggattc
gtcttsggca
gggcatgagc
caaaatggcg
gccatgatct
gacctggggt
gtgtagttte
¢ctggaattgt
cgaacaagga
agtgtagctc
tctctaaacc
tagagattaa
ctcaagcaat
aggctecctet
ctaagggcett

gggcccagag
gtggtggctc
tcaggagttce
aaattagctg
gagaatcgct
agcctgggea
ttagaggcag
tecttaggta
cggatctcat
gagtaagggc
aagcagaatt
cttataagga
ccetecagea
gtecatcacac
caatagctct
cacttgeccece
cctaagttta
tctctattac
cagatcaggg
agcaagtact
aaaaaaaatg
ttactaaatc
gctgacggaa
cccaggtcetg
cggetgggte
cctgttgtgg
aaaaacagaa
gtteccectgt
gegecctggg
acacccgcett
tggggetget
ttttaaaata
ccagctgtgt
gggatggggt

tctecctetga
ggaacaccat
ttggaaaagg
gaggggcagg
tttagaaatt
tacctcecectag
cacagtcctce
ggtgggtggg
ccececgtetgt
agctacttgg
agccaagatc
aaaagaaaaa
tggcttcetga
tggggtaggg
tgtgeceggece
atgacaccgg
tggcgtecge
tctggggtge
tccagatctt
ggctaaggaa
aaagactcat
aggtecctage
tcagtttcct
atgagatgat
gaaagtgggt
tttgectgece
cctttgtaat
caggagaaga
acgcctgtaa
gaaaccggcc
ggcatggtgg
tgaacctggg
acagtctecgc
gccaatctgg
agttattaaa
tgtggtgtta
acaatatatt
agaataatgce
ggctggcaga
tgtctggagg
ctgggcacat
gcaaggcagg
agggtcctea
tgctetttet
ctgagcagga
ttgccagata
atttcagcat
ctcattgttt
tggcaactect
ggacagagag
gtggggetat
tgaggagatg
ccttgegeece
atgaaatcag
caaggcctec
gaacggacecc
cctagecectg
gagaggggtt
aacatctgcg
tccagctaat
atgttaagag

tatattttat
ctgceccagga
tttgatgata
ttcttetatg
tcttctecct
gteccccactt
tggagaaggt
ggaatgcact -
actaaaaata
gagactgagg
gcgccactge
agcatcggag
aggattgtag
ttagggtact
tgggagtctg
cacctggecce
cagtggtaag
atctcacage
tcggcaggtce
cagcagaggg
ggagggaata
tctgctacta
cagcctagaa
accacaaage
gtagaaatcc
ctaactccag
agagattcgg
agaatatcat
tecccageact
tggccaacat
tgcgtgectg
aggtggctgt
tetgtctcaa
attcaaatcc
cccecteggt
ccagggccaa
attatectttg
ctattaataa
ggatcaaggce
actggtgggt
actaaacaaa
tetgatttet
gttttgagcet
actataggga
tgagaggctg
aaatacagga
aagtcagtct
acctgaaatt
accccagatg
agaggtggca
gattccagag
ccaagttggce
tgaggccagyg
tatttatggc
cacctttgge
tgggggtgga
aaaccagaga
aagtaagagg
gggagggatg
cagcctectt
gacagaggga

40

tcgtgtcecatc
ttcacagcaa
gagtgtttga
gccgtggatt
gctceccagggt
tttctctage
ctgatctcecee
atgttcaatg
caaaaattag
caggagaatc
actccagect
gcagcaaaga
aagtgcctce

aggtttggga
tgctcaccat

aacaaccagt’

tggtgtcagt
caccatgccy
tgaaaggacc
gttgggggte
gtggttacaa
tcecttgggac
agtggggaca
atagagttct
ccageccgaga
agtaggattc
ctagtggtgg
ttgtccttaa
ttgggaagcet
agtgaaacce
tagtceccage
ggtgagcaga
aaaaaaaaaa
tggcacctgg
ttecacttact
atgcaagtcc
ctgacccaaa
agactagett
attgcectat
agagaaccag
ctttaggggce
cacactcgac
gccaagctga
ccatggctge
tectettect
tgcccagtta
caaatgttgce
caaatttaac
tctgtgaggt
gggactgctg
aggccagaga
ctettgaggg
aagcagcttt
cccaaaccct
ccacacaggg
ggtggtgggt
ggttcctgaa
gagagtaaaa
ctctcaagga
gggctactct

tgtcagggag
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atggcaaatg
gagggaactt
g99¢g99999
ttactctgag
ctecttggggc
tctggaacat
tcactatgac
cattggacca
cctggcacag
gcttgaaccce
ggatgacaga
gctggtttga
taccttgcetg
gcecetgggag
cctactctet
ttgacacaga
gtgtgtatgg
acggactgga
cacaattcca
ctgggatgec
gtetagetcet
ttggatcgac
gggaccccaa
gggcctggeg
gaacacctcce
tggttttece
ttgteccctga
gagcacagcec
gaggcaggag
tgtctctact
tacttgggag
aaatcgcacc
aaaaaaaaag
caccaccact
attaatgggc
ctcagcacag
ccegtttttt
ctggagcagce
atcatgaact
gtgaaatcac
ctecectgtceaa
agatgagaga
ggttctaacc
ctttggatcc
cgagctetge
cagttgaatg
atgagacata
tgggagccct
taagtggggc
gcctectgag
ctgagtatga
aaataaacag
ttagcctaaa
ccaagcaagt
cetgacecte
caggccectge
gtccageccea
accgacactt
ggctgeggtt
ggagttgctg
ctgggggctg

21660
21720
21780
21840
21900
21960
22020
22080
22140
22200
22260
22320
22380
22440
22500
22560
22620
22680
22740
22800
22860
22920
22980
23040
23100
23160
23220
23280
23340
23400
23460
23520
23580
23640
23700
23760
23820
23880
23940
24000
24060
24120
24180
24240
24300
24360
24420
24480
24540
24600
24660
24720
24780
24840
24900
24960
25020
25080
25140
25200
25260
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agtttccctg
agaagatgtc
tceceggtect
agaactgact
atgggaaaac
cagagcagag
ctggtcecagce
tgcacecact
gcttctaget
ttctcegtgt
ctttctetgg
ctttgaagcce
tgaagaggct
gagttaatta
gctggggtag
ccececcagaaa
agcgctggtg
tcctectett
atgtcccagg
‘ccagggtgga
gcctgggeat
cagcgagcecea
gcaggtgagg
aggatgaagc
tggcaattce
agtgtggact
tgctgtctga
gtctagtcca
tctctaccte
ctgactgtcc
tgctaccggg
tcataccaca
catccagcag
tagctggget
tcacttgagc
ctgggcgaca
ggaggcttgg
tctctacteg
tggectgetge
gccagggcaa
tttgagcact
gcattcacta
actgaagtgg
agctaggaat
ttgtgaagag
cagggtgctg
cctaagttta
caccctggga
cctgcagcac
gaccaacgca
gaagtcggge
ctctecececcaa
acccccagaa
ccagtcagca
gaacccceat
gaaccatttg
ggccecatceca
gtaaggtggt
tgsaagggca
gtttggtgee
gacatgatca

agtagaggct
cagcttettg
tgaccaaggt
ctacagaaag
aggcttgagce
caaatattct
ccaacctcag
cggggtgcta
actccgtecag
tcctecteat
cgecectectgag
agatctgggce
gaccgctgga
gggaaaacag
gagaggagga
gctctcaget
cgtgaagaga
atgcecggett
attactcagc
ggcagaggga
ccetgaggtt
caatgagtca
ggtagaggtg
accatctecat
gagaggctgc
tctetgggece
tgtcacctag
cgagatcatc
ccattcactc
cttccageat
tatggeccttyg
tagctggetg
agtgcctggce
agtggtgtge
ccaggaggca
gagcaggact
aagagcactc
tgccaggect
cctececaggag
ggaactgaga
tacatctacc
aaaccagaag
cataaggagg
caaacctaga
agactacctt
tataggcatt
gctcccacct
gggggtgccg
gtgceccgact
gctggcaagce
aagaaggaga
ccagcccagce
tactggtagg
cctaccccett
ccaatcaact
ccacaccccg
tccecatgect
tggggtgttg
tcatgacctce
agccccttea
ccatccceat

ggcacaggag
aggctctect
gggccttggg
tcaaagctgg
cacgcagaga
ctttetttta
ggcacceccce
ctcagagatc
gccecttectg
tecttttetgt
gtcecececte
cceectecee
¢gggaggggyg
agaaatgtca
agtgggcagc
ccggggattt
aaaaccgagg
gaaaatattt
ctecteegget
ggctgggaga
ttaactgtect
aactcttgtt
atggcatgct
ttagtcctcea
attctaaaca
ccagtttctt
ctgtggcact
atctccteag
agaacaggga
gegettaggt
gtcecttctaa
ggctgttatg
acacagtagg
acctgtaatc
gaggttgcag
ccatcttaaa
ttecaccccca
tgcttggcaa
cccatggtet
gcccgtgtcea
aggcactatt
aggtggttac
ttaggtagac
ctttectecact
ggtgacccct
cattaactge
gatcttceccte
gcaccatggg
accgccagaa
gggatggcaa
agaagtaaca
ttctecttac
ggccaaggcce
ccecccecagg
gctgtaccca
tttagttaca
cccteetece
aagtaccaag
ttggcctcete
cctectteca
ggtactgatg

agaaggcatc
aagtctgcct
gggagtgggg
caatccaact
cttgaccaag
cattctggat
acgaggtggg
ttgggtgcac
tcattectgte
gtgcagggag
tagccectaa
taccccttec
cgggtceggtg
gcggaatgaa
tgctecctee
gcgacatgaa
cgcatcecegg
cctgtetete
ttagtcactc
gaagctctac
cctaaccaca
tecctectete
ggatgtgacg
cagcagcctt
agttcctggg
cttetgtaca
ctgagcctgt
cttcatagag
taaggtccaa
acacttgggce
cacttggttc
tagaggttaa
tgctcaaatg
tcagctacte
tgagccggga
aaaaaaaaaa
ccccacacac

aggctagggg
agtgtgggag
cagccctgag
ttacgtacct
cattatcatce
ttgcccagga
ccagagccte
atattcccag
tggggatata
tgtctetgea
attgagcgce
tgtctacatc
ggccccageca
tggaggccag
ctgcacccag
atgctcccct
gggttgaaya
tgggggtagt
gctgaactcca
caccccacte
taacctacaa
ctttgattct
gagcccaaga
cttgctggat

41

accccecaccet
ctectgggac
tgtagaggga
tecttececte
ctcacacagt
ttcecatatct
cgggggatgg
ataagacgtg
tctgecectece
actacacccc
atcactctgg
attceccagge
gcggatctgg
agggctgggg
cactcaaccce
atgggggctg
ctctececcte
tatttctcaa
tcgctaceceg
tgccagetgg
gaggatctca
ccaccecega
gtgttgatga
cacagtgcgt
tgatgctgag
gtgggacgtt
gcctaaagtg
ccgagctcett
gctgetggtg
ctgaatgcecc
cctcatctgt
aagtgattgt
ctgttttgaa
aggaggttga
tegegecact
aaaaaatgcet
ttactaacgg
catgtaaagc
tcagaggctce
agaaatacca
gacatacatt
cccattttge
tcacagtgag
ttaacctcta
tgctcagegt
agacagtgac
gaagctgetg
cgctacggre
ccaggcagca
ggtggcaatg
gccaagagcec
gcctcagagt
tgrgaaacag
tgcaaaagca
ggggttactg
tccatcttec
caacagttcc
gcctectagt
caatcttcce
tcaatgctca

ttagggaggg

PCT/US01/18321

cgtceccaggcece
caagagaaaa
ggggcactgg
agatttatag
teccttagtgg
tcteteecte
ctttgtcact
ggtgggccga
ttcteectge
ccaccecegcet
aatcctgget

tgggaaaggc
ctteecttttg

gtgggggcca
cteteececeg
tagaaacctg
ccgtgtgecc
tcectggttg
ctececagggt
gcctgggetg

gggcctccag
cccagtcagg

tgtattgcac
acaaatcagc
ccagggccag
ggactggagg
tcecctgagat
ctccatctte
gtgatggtga
ctctaacaaa
aaaatgaggg
gcatgtgaag
atacaaaaat
ggcaggagaa
gcactccagg
gttttgaaat
aactaccgaa
catggtttca
ccttgagaaa
gcgaatgtgt
ttcttattta
agatgagaaa
taaggaaagg
ccctcaactce
ggtcaaggce
tgttgaggac
atgggagctce
cccagtteac
atgccacact
gcaacaagaa
acagggcrgce
ttcagggcta
aaacaagtgc
gtteecgetgg
tagacaccaa
aaatcaatca
tcttteccega
tctgaaaagt
ccaaagcatg
agttttggag
cattttgcta

25320
25380
25440
25500
25560
25620
25680
25740
25800
25860
25920
25980
26040
26100
26160
26220
26280
26340
26400
26460
26520
26580
26640
26700
26760
26820
26880
26940
27000
27060
27120
27180
27240
27300
27360
27420
27480
27540
27600
27660
27720
27780
27840
27900
27960
28020
28080
28140
28200
28260
28320
28380
28440
28500
28560
28620
28680
28740
28800
28860
28920
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ccaagcctct
ttteccactge
ttccaagaca
ggcatggaca
tcaggggact
tcccactaca
atggattaaa
ttgagaggtc
ggtcagygga
gggaggcagg
ttcttcaaca
tetetteegt
ttaaagttcc
gggtcccegg
agcgccccect
tacgtgatgg
ccegeggcegg
cgtactgact
tettectgtg
aaaaaaataa
tcetggeatg
ggaggccact

tgtg

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

125
2820
DNA
Homo

<220>
<221>
<222>
<223>

(30)

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>

misc
(61) .
nucleotides represent

misc_
(181) .. (240)
nucleotides represent

tcccaacgece
atgccttgac
gtatggggtg
aagcttgaca
gacaacatcc
taatagggct
ctggecattte
agaggggcct
gccccagcag
gagctagggc
gggccccetge
gaaggccact
ccagtgecte
ccatccageg
ccetettteg
cgggtgggca
cccgtgttgt
tctectataa
tctcacgcaa
taaaacgttt
tgtgcatgaa
ctgtgtcatt

sapiens

allele

PS1l: Polymorphic base

feature
. (120)

allele
(150)
PS2: Polymorphic base

feature

allele
(270)
PS3: Polymorphic base

misc_feature
(301)..(360)
nucleotides represent

ctggggacca
tteccecccace
gtaagataag
catcaagtta
tccagattce
cagcccaggce
agtccaagga
ctgtgggtge
gaagggtggg
agggaccaaa
cctectgaag
gccecaggtece
cttgtgcata
gggctgccag
gctggtgtag
gcgggcggeyg
gttttgtget
gegettetet
gttttatact
cttctgaaaa
gtgatgagct
gcegegtetag

C or

T or

gtecttetgtt
tcectecteaa
gaagggaagt
tcaaggeccett
agccataaac
agccagcettt
agctcgaagc
tgggtactcc
ccagccaggc
tgaacagaar
cctecagtect
ccartgcgce
gaccttette
agaaccccag
aatagycagt
ggcteccgege
gtgtccacge
tcgcatagte
ctaatattta
gctgaacgtt
gaggtgggtg
atgtttcega

T

c

G or A

42

ttgttttteca
acaagagact
gtgtggatgt
ggaggaggct
caataactag
gggctgagcet
aggtttagga
agaggtgcca
cattcttagt
gtctcagece
tcaccttgece
ccctagtgge
tceccacccee
acctgeccctt
agtgtagtgce
agccgtetgt
gctaaggcga
acgtagctec
tatggectttt

‘tctgtataag

ctggaagaag
attgcgtgtg
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ttgtttgacr
ccactgcatg
ggatggtggg
ctgtatgtcce
gctggaccct
aacaggacca
ccaggtccce
ctggtggaag
ccectgggttyg
aggatggggc
aggtgecgtt
catagcctgg
ttectgeeccet
acagtagtgt
ggtgtgettt
ccttgatctg
ccecctecee
caccccacce
tttettegac
cgatggaagc
ggcggaatcg
tgtgtgtgac

sequence between PS1l and PS2

sequence between PS2 and PS3

sequence between PS3 and PS4

28980
29040
29100
29160
29220
29280
29340
29400
29460
29520
29580
29640
29700
29760
29820
29880
29940
30000
30060
30120
30180
30240
30244
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<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>

allele
(390)
PS4: Polymorphic base

misc_feature
(421) .. (480)
nucleotides represent

allele
(510)
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Cor A

sequence between PS4 and PS5

PS5: Polymorphic base A or G

misc_feature
(541) .. (600)
nucleotides represent

allele
(630)
PS6: Polymorphic base

misc_feature
(661) ..(720)
nucleotides represent

allele
(750)
PS7: Polymorphic base

misc_feature
(781) .. (840)
nucleotides represent

allele
(870)
PS8: Polymorphic base

misc feature
(901) .. (960)
nucleotides represent

allele
(990)
PS9: Polymorphic base

misc_feature
(1021)..(12080)
nucleotides represent

allele

sequence between PS5 and PS6

G or C

sequence between PS6 and PS7

T or C

sequence between PS7 and PS8

G or A

sequence between PS8 and PS9

Cor T

sequence between PS9 and PS10
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<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

- <220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

(1110)
PS10: Polymorphic base T or C

misc_feature
(1141)..(1200)
nucleotides represent sequence between PS10 and PS1l

allele
(1230)
PS11: Polymorphic base C or T

misc_ feature
(1261) ..(1320)
nucleotides represent sequence between PS11 and PS12

allele
(1350)
PS12: Polymorphic base G or A

misc_ feature
(1381) ..(1440)
nucleotides represent sequence between PS12 and PS13

allele
(1470)
PS13: Polymorphic base G or C

misc feature
(1501) ..(1560)
nucleotides represent sequence between PS13 and PS14

allele
(1590)
PS14: Polymorphic base C or T

misc_ feature
(1621) .. (1680)
nucleotides represent sequence between PS14 and PS15

allele
(1710)
PS15: Polymorphic base A or G

misc_ feature
(1741) ..(1800)
nucleotides represent sequence between PS15 and PSl6

allele
(1830)
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<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

PS16: Polymorphic base G or A

misc_featufe
(1861) .. (1920)
nucleotides represent sequence between PS16 and PS17

allele
(1950)
PS17: Polymorphic base G or A

misc_feature
(1981)..(2040)
nucleotides represent sequence between PS17 and PS18

allele
(2070)
PS18: Polymorphic base T or C

misc_feature
(2101) .. (2160)
nucleotides represent sequence between PS18 and PS19

allele
(2190)
PS19: Polymorphic base @G or C

misc_feature
(2221) .. (2280)
nucleotides represent sequence between PS19 and PS20

allele
(2310)
PS20: Polymorphic base G or A

misc_feature
(2341) ..(2400)
nuclectides represent sequence between PS20 and PS21

allele
(2430)
PS21: Polymorphic base C or T

misc_feature
(2461) .. (2520)
nucleotides represent sequence between PS21 and PS22

allele
(2550)
PS22: Polymorphic base A or G
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400> 125

tgttgtgtag
NNNNINNNNN
cacagcccca
NNNNNNNNIN
ctaaggtagg
NNNNNONNNN
agagactgaa
INNNNNNNNN
tccagaaagce
NNNNNNNNNN
cagacgcggg
NNNNNNNNNDN
cgaatgacaa
NNNNNNNNNN
gacaatgcge
NNNNNNNNNN
gaaattattt
NNNNNONNNN
ctttcectaa
NNNNNNNNND
ctggtgatge
NNNNNNNNNN
actggecgttt
NNNNNNNNNN
ctecctacctt
INNNTNNNNNT,
tctggggtge
NNNNNNNNNN
ggcaccatgg
NNNIINNNIINTG
catggaggcc
NNNONINNNNT
tggtaggggc
INNNNNINNT
acctaccccet
NNNNNNNNNT
cctacaagece
NNNNNNINNT
gtcttetgtt

misc_feature
(2581) .. (2640)
nucleotides represent sequence between PS22 and PS23

allele
(2670)
PsS23:

Polymorphic base G or A

misc_feature
(2701) .. (2760)
nucleotides represent sequence between PS23 and PS24

allele
(2790) S
PS24: Polymorphic base C or T

ttttcecggttt
NNNNNNNNNN
aggctggett
NNNNNNNNNN,
tttcectatge
NNNINNINNIN
cagccggcega
NNNNNNNNNN
catgtcggac
NNNNTNNNTIN
aggacagcac
NNNNNNNNNN
tgcgcetgte
NNTINNNNNNT,
ctgtcttcaa
NNNNNNNNNN
actccttegg
NNNNNNNNNTN
tcctggttte
NNNNNANNNN
attcacactt
NONNNNNNNT
ctctecaggece
NNNNNNNNNN
gctgagagaa
NN
atctcacagc
NNNNNNNNNN
gattgagcgce
NNNNNNnnnn
aggccaagag
NNNNNNNNNN
caaggccatg
INNNNNNNNN
tccececcag
NNNNNNnnnnn
tectagttct
NNNNNUNNNN
ttgttttteca

ggttcgatcy
NNNNNNNNNN
tcectaaggy
NNNANNNNNN
accgatactr
INNONNNNNN
gcaaatcaam
INNNNNNNNN
tcggegeceer
NNNNNNNNNN
caagtacgces
NNNNNNNNNN
ttcaaccagy
NNNNNNNNNN
ccagtecttr
INNNNNNNNN
cagccacaay
NNNONNNNING
tgtggggtty
NNNNNNNNNN
tcaactggey
NNNNNNNNNN
cagagacccr
NNNNNNNNNN
acaggtctts
NNNNNNNNNT
caccatgccy
NNNONNNNRNN
ccgctacggr
INNNNNNINN
ccacagggcr
NNNNANINNN
ctecececttgr
INNNNNNNNTG,
ggggttgaay
INNNNNNNNN
gaaaagttgs
NNNNNNNNNN
ttgtttgacr

cctttettgt
aggtttccta
gcaaggcgcet
ggcatccaga
gcgcccaage
gagetggtgt
ccttgtaccyg
taccgggege
cgegeeggeyg
gtggtcacag
NNNNNNNNNTD
cttectagat
gcaccagcgg
NNNNNNNNNN
ggcatggggt
acggactgga
ccccagtteca
gcctcteecee
gaaacagaaa
ttteccactge

46

gatcaaagaa
NNNNNNTINNN
tgcaccgata
NNNNNNNNNT
ttggctggaa
NNNNNNNNNATI
aagccatgtc
NNNNNNNNNN
gctaacccge
NNNNNNNNNT
tggagegege
INNNNNNNNT
ggcgcgcgte
NNNNNNNNNNT
gcgtectgga
NNNNNNNNNN
tgcggecaact
NNNNNNNNNN
tgttcggagt
NNNNNNANNN
caaagttagt
NNNNNNNNNT
gtaggtgact
NNNNNNNNNT
agggttaggg
NNNNNNNNNN
tgtcaaacct
INNNNNNNNN
cectgecagea
NNNNNNNNNI
aaccagccca
NNNNNNNNNN
caagtgccca
NNNNNNNNNN
agttccgcetg
NNANNINNIL
tgacctcttg
INNNNNNNNN
atgcecttgac
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agtgattcaa
NNONNNNNNT
tgaaagtttc
cctggaccga
ctggagga£§
NNNNNNNNND
attcgectta
gcectttgtga
gattctccag
gtgtagtttc
cgtgecccgac
gtcagcacct
ggaaccccca
gcctctectt

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
2280
2340
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tccagaggtg
gagctagggc
ttccgtgaag
ccectecctet

ccaétggtgg
agggaccaaa
ttcggetggt

aagggtcagy
tgaacagaar
gtagaatagy

ggagccccag
gtctcagccce
tgcgeccect
cagtagtgta

47

NONNNNNNND
caggaagggt
NONNANNNNT
aggatggggc
NNNONNNNNTIL
agtggccata
NNNNNNNNNN

gtgcggtgtg
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gggccagcca
ttcttcaaca
gcecctggttaa
cttttacgtg

2400
2460
2520
2580
2640

2700

2760
2820
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