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METHODS FOR IDENTIFYING RISK OF BREAST CANCER
AND TREATMENTS THEREOF

Field of the Invention

[0001] The invention relates to genetic methods for identifying risk of breast cancer and treatments

that specifically target the disease.

Background

[0002] Breast cancer is the third most common cancer, and the most common cancer in women, as
well as a cause of disability, psychological trauma, and economic loss. Breast cancer is the second most
common cause of cancer death in women in the United States, in particular for women between the ages
of 15 and 54, and the leading cause of cancer-related death (Forbes, Seminars in Oncology, vol.24(1),
Suppl 1, 1997: pp.S1-20-S1-35). Indirect effects of the disease also contribute to the mortality from
breast cancer including consequences of advanced disease, such as metastases to the bone or brain.
Complications arising from bone marrow suppression, radiation fibrosis and neutropenic sepsis,
collateral effects from therapeutic interventions, such as surgery, radiation, chemotherapy, or bone* -
marrow transplantation-also contribute to the morbidity and mortality from this disease.

[0003] While the pathogenesis of breast cancer is unclear, transformation of normal breast
epithelium to a malignant phenotype may be the result of genetic factors, especially in women under
thirty (Miki, et al., Science, 266: 66-71 (1994)). However, it is likely that other, non-genetic factors also
have a significant effect on the etiology of the disease. Regardless of its origin, breast cancer morbidity
increases significantly if it is not detected early in its progression. Thus, considerable efforts have
focused on the elucidation of early cellular events surrounding transformation in breast tissue. Such
efforts have led to the identification of several potential breast cancer markers. For example, alleles of
the BRCAI and BRCA2 genes have been linked to hereditary and early-onset breast cancer (Wooster, et
al., Science, 265: 2088-2090 (1994)). However, BRCAI is limited as a cancer marker because BRCAI
mutations fail to account for the majority of breast cancers (Ford, et al., British J. Cancer, 72: 805-812
(1995)). Similarly, the BRCA2 gene, which has been linked to forms of hereditary breast cancer,

accounts for only a small portion of total breast cancer cases.

Summary

[0004] It has been discovered that certain polymorphic variations in human genomic DNA are
associated with the occurrence of breast cancer. In particular, polymorphic variants in loci containing
ICAM, MAPKI0, KI440861, NUMAI/FLJ20625/LOC220074 (hereafter referred to as “NUMAI™), and
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HT014/LOC148902/LYPLA2/GALE (hereafter refered to as “GALE”) regions in human genomic DNA
have been associated with risk of breast cancer. l

[0005] Thus, featured herein are methods for identifying a subject at risk of breast cancer and/or a
risk of breast cancer in a subject, which comprises detecting the presence or absence of one or more
polymorphic variations accociated with breast cancer in genomic regions described herein in a human
nucleic acid sample. In an embodiment, two or more polymorphic variations are detected in two or more
regions selected from the group consisting of ICAM, MAPK10, KIAA0861, NUMAI and GALE. In
certain embodiments, 3 or more, or 4, 5, 6,7, 8,9, 10,11, 12, 13, 14, 15, 16, 17, 18, 19 or 20 or more
polymorphic variants are detected. In specific embodiments, the group of polymorphic variants detected
comprise or consist of polymorphic variants in ICAM, MAPKI10, KIAA0861, NUMAI and GALE, such as
position 44247 in SEQ ID NO: 1 ({CAM), position 36424 in SEQ ID NO: 2 (MAPK10), position 48563 in
SEQ ID NO: 3 (KI440861), position 49002 in SEQ ID NO: 4 (NUMAI) and position 174 in SEQ ID NO:
5 (GALE), for example.

[0006] Also featured are nucleic acids that include one or more polymorphic variations associated
with the occurrence of breast cancer, as well as polypeptides encoded by these nucleic acids. Further,
provided is a method for identifying a subject at risk of breast cancer and then prescribing to the subject a
breast cancer detection procedure, prevention procedure and/or a treatment procedure. In addition,
provided are methods for identifying candidate therapeutic molecules for treating breast cancer and
related disorders, as well as methods for treating breast cancer in a subject by diagnosing breast cancer in
the subject and treating the subject with a suitable treatment, such as administering a therapeutic
molecule.

[0007] Also provided are compositions comprising a breast cancer cell and/or ICAM, MAPK10,
KI440861, NUMAI or GALE nucleic acid with a RNAI, siRNA, antisense DNA or RNA, or ribozyme
nucleic acid designed from a ICAM, MAPK10, KIAA0861, NUMAI or GALE nucleotide sequence. In an
embodiment, the nucleic acid is designed from a ICAM, MAPKI10, KIAA0861, NUMAI or GALE
nucleotide sequence that includes one or more breast cancer associated polymorphic variations, and in
some instances, specifically interacts with such a nucleotide sequence. Further, provided are arrays of
nucleic acids bound to a solid surface, in which one or more nucleic acid molecules of the array have a
ICAM, MAPK10, KIA40861, NUMAI or GALE nucleotide sequence, or a fragment or substantially
identical nucleic acid thereof, or a complementary nucleic acid of the foregoing. Featured also are
compositions comprising a breast cancer cell and/or a ICAM, MAPK10, KIAA0861, NUMAI or GALE
polypeptide, with an antibody that specifically binds to the polypeptide. In an embodiment, the antibody
specifically binds to an epitope in the polypeptide that includes a non-synonymous amino acid
modification associated with breast cancer (e.g., results in an amino acid substitution in the encoded

polypeptide associated with breast cancer). In certain embodiments, the antibody specifically binds to an
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epitope that comprises a proline at amino acid position 352 or an alanine at amino acid position 348 in an
ICAMS polypeptide.

Brief Description of the Figures

[0008] Figures 1A~1Y show a genomic nucleotide sequence for an ICAM region encoding ICAM 1,
4 and 5. The genomic nucleotide sequence is set forth in SEQ ID NO: 1. The following nucleotide

602 2

representations are used throughout: “A” or “a” is adenosine, adenine, or adenylic acid; “C” or “c” is
cytidine, cytosine, or cytidylic acid; “G” or “g” is guanosine, guanine, or guanylic acid; “T” or “t” is
thymidine, thymine, or thymidylic acid; and “I” or “1” is inosine, hypoxanthine, or inosinic acid. Exons
are indicated in italicized lower case type, introns are depicted in normal text lower case type, and
polymorphic sites are depicted in bold upper case type. SNPs are designated by the following
convention: “R” represents A or G, “M” represents A or C; “W” represents A or T; “Y” represents C or
T; “S” represents C or G; “K” represents G or T; “V” represents A, C or G; “H” represents A, C, or T;
“D” represents A, G, or T; “B” represents C, G, or T; and “N” represents A, G, C, or T.

[0009] Figures 2A-2U show a genomic nucleotide sequence of a MAPK 10 region. The genomic
nucleotide sequence is set forth in SEQ ID NO: 2.

[0010] Figures 3A-3NN show a genomic nucleotide sequence of a KIAA0861 region. The genomic
nucleotide sequence is set forth in SEQ ID NO: 3.

[0011] Figures 4A-4]J show a genomic nucleotide sequence of a NUMA1/FLI20625/LOC220074
region, referred to herein as the NUMALI region. The genomic nucleotide sequence is set forth in SEQ
ID NO: 4.

[0012] Figure 5 shows a portion of a genomic nucleotide sequence of a
HT014/LOC148902/LYPLA2/GALE region, referred to herein as the GALE region. The genomic
nucleotide sequence is set forth in SEQ ID NO: 5.

[0013] Figures 6A-6C show coding nucleotide sequences (cDNA) for ICAM1, ICAM4 and ICAMS,
respectively. The nucleotide sequences are set forth in SEQ ID NOs: 6, 7 and 8, respectively.

[0014] Figure 7 shows a coding nucleotide sequence (cDNA) for MAPK10. The nucleotide
sequence is set forth in SEQ ID NO: 9.

[0015] Figures 8A-8B show coding nucleotide sequences (cDNA) for KIAA0861. The nucleotide
sequences are set forth in SEQ ID NO: 10 and 11, respectively.

[0016] Figures 9A-9B show a coding nucleotide sequence (cDNA) for NUMA1. The nucleotide
sequence is set forth in SEQ ID NO: 12.

[0017] Figures 10A-10C show amino acid sequences for ICAM1, ICAM4 and ICAMS polypeptides.
The amino acid sequences are set forth in SEQ ID NOs: 13, 14 and 15, respectively.
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[0018] Figure 11 shows an amino acid sequence for a MAPK 10 polypeptide, which is set forth in
SEQ ID NO: 16.

[0019] Figure 12 shows an amino acid sequence for a KIAA0861 polypeptide, which is set forth in
SEQ ID NO: 17.

[0020] Figure 13 shows an amino acid sequence for a NUMAL1 polypeptide, which is set forth in
SEQ ID NO: 18.

[0021] Figure 14 shows proximal SNPs in the ICAM region in genomic DNA. The position of each
SNP on the chromosome is shown on the x-axis and the y-axis provides the negative logarithm of the p-
value comparing the estimated allele to that of the control group. Also shown in the figure are exons and
introns of the genes in the approximate chromosomal positions. The figure indicates that polymorphic
variants associated with breast cancer are in linkage disequilibrium in a region spanning positions 11851-
24282, 36340-37868, 41213-41613, 70875-74228, 42407-45536, or 42407-51102 in SEQ ID NO: 1.

[0022] Figure 15 shows proximal SNPs in the MAPK 10 region in genomic DNA. The position of
each SNP on the chromosome is shown on the x-axis and the y-axis provides the negative logarithm of
the p-value comparing the estimated allele to that of the control group. Also shown in the figure are
exons and introns of the genes in the approximate chromosomal positions. The figure indicates that
polymorphic variants associated with breast cancer are in linkage disequilibrium in a region spanning
positions 23826-36424, 46176-62572, 4512-8467 or 13787-14355 in SEQ ID NO: 2.

[0023] Figure 16 shows proximal SNPs in the KIAA0861 region in genomic DNA. The position of
each SNP on the chromosome is shown on the x-axis and the y-axis provides the negative logarithm of
the p-value comparing the estimated allele to that of the control group. Also shown in the figure are
exons and introns of the genes in the approximate chromosomal positions. The figure indicates that
polymorphic variants associated with breast cancer are in linkage disequilibrium in a region spanning
positions 42164-48563 in SEQ ID NO: 3.

[0024] Figure 17 shows proximal SNPs in the KIAA0861 region in genomic DNA. The position of
each SNP on the chromosome is shown on the x-axis and the y-axis provides the negative logarithm of
the p-value comparing the estimated allele to that of the control group. Also shown in the figure are
exons and introns of the genes in the approximate chromosomal positions. The figure indicates that
polymorphic variants associated with breast cancer are in linkage disequilibrium in a region spanning
positions 174-32954, 38115-43785, 45386-52058, 52257-54411, 55303-73803 or 96470-98184 in SEQ
ID NO: 4.

[0025] Figure 18 shows results of an odds-ratio meta analysis for the ICAM region.

[0026] Figure 19 shows results of an odds-ratio meta analysis for the MAPK10 region.

[0027] Figure 20 shows results of an odds-ratio meta analysis for the KIAA0861 region.

[0028] Figure 21 shows results of an odds-ratio meta analysis for the NUMAL region.
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[0029] Figure 22 shows effects of ICAM-directed siRNA on cancer cell proliferation.

Detailed Description

[0030] It has been discovered that polymorphic variations in the JCAM, MAPK10, KIA40861,
NUMAI and GALE regions described herein are associated with an increased risk of breast cancer.

[0031] All ICAM proteins are type I transmembrane glycoproteins, contain 2-9 immunoglobulin-like
C2-type domains, and bind to the leukocyte adhesion LFA-1 protein. The proteins are members of the
intercellular adhesion molecule (JCAM) family. The gene ICAMI (intercellular adhesion molecule-1) is
also known as human rhinovirus receptor, BB2, CD54. and cell surface glycoprotein P3.58. ICAM1 has
been mapped to chromosomal position 19p13.3-p13.2. ICAM1 (CD54) typically is expressed on
endothelial cells and cells of the immune system. ICAMI binds to integrins of type CD11a / CD18, or
CD11b/CD18. ICAM1 is also exploited by Rhinovirus as a receptor.

[0032] The gene ICAMH4 (intercellular adhesion molecule 4) is also known as the Landsteiner-
Wiener blood group or LW. ICAM4 has been mapped to 19p13.2-cen. The protein encoded by this gene
is a member of the intercellular adhesion molecule JCAM) family. A glutamine to arginine
polymorphism in this protein is responsible for the Landsteiner-Wiener blood group syétem
(GLN=WB(A); ARG=WB(B). This gene consists of 3 exons and alternative splicing generates 2
transcript variants.

[0033] The gene ICAMS (intercellular adhesion molecule 5) is also known as telencephalin.
ICAMS has been mapped to 19p13.2. The protein encoded by the gene is expressed on the surface of
telencephalic neurons and displays two types of adhesion activity, homophilic binding between neurons
and heterophilic binding between neurons and leukocytes. It may be a critical component in neuron-
microglial cell interactions in the course of normal development or as part of neurodegenerative diseases.

[0034] The gene MAPKI0 also is known as JNK3, INK3A, PRKM10, p493F12, FLJ12099,
p54bSAPK MAP kinase, c-Jun kinase 3, JNK3 alpha protein kinase, c-Jun N-terminal kinase 3, stress
activated protein kinase JNK3, stress activated protein kinase beta. MAPKI0 has been mapped to
chromosomal position 4q22.1-g23. The protein encoded by this gene is a member of the MAP kinase
family. MAP kinases act as an integration point for multiple biochemical signals, and are involved in a
wide variety of cellular processes such as proliferation, differentiation, transcription regulation and
development. This protein is a neuronal-specific form of c-Jun N-terminal kinases (JNKs). Through its
phosphorylation and nuclear localization, this kinase plays regulatory roles in the signaling pathways
during neuronal apoptosis. Beta-arrestin 2, a receptor-regulated MAP kinase scaffold protein, is found to
interact with, and stimulate the phosphorylation of this kinase by MAP kinase kinase 4 (MKK4). Cyclin-
dependent kinase 5 can phosphorylate, and inhibit the activity of this kinase, which may be important in
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preventing neuronal apoptosis. Four alternatively spliced transcript variants encoding distinct isoforms
have been reported.

[0035] The gene KIAA40861 is a Rho family guanine-nucleotide exchange factor. KIA40861 has
been mapped to chromosomal position 3q27.3. KI440861 is a Rho family nucleotide exchange factor
homolog that modulates the activity of Rho family GTPases, which control numerous cell functions,
inchuding cell growth, adhesion, movement and shape. RhoC GTPase is overexpressed in invasive
(inflammatory) breast cancers. '

[0036] The gene FLJ20625 has been mapped to chromosomal position 11q13.3. The gene encoding
LOC220074 also is known as Hypothetical 55.1 kDa protein F09G8.5 in chromosome IIT and has been
mapped to chromosomal position 11q13.3.

[0037] The gene HT0I4 has been mapped to chromosomal position 1p36.11. The gene LYPLA2
(lysophospholipase II) also is known as APT-2, DJ886K2.4 and acyl-protein thioesterase and has been
mapped to chromosomal position 1p36.12-p35.1. Lysophospholipases are enzymes that act on biological
membranes to regulate the multifunctional lysophospholipids. There are alternatively spliced transcript
variants described for this gene but the full length nature is not known yet.

[0038] The gene GALE (galactose-4-epimerase, UDP-) also is known as galactowaldenase UDP
galactose-4-epimerase and has been mapped to chromosomal position 1p36-p35. This gene encodes
UDP-galactose-4-epimerase which catalyzes 2 distinct but analogous reactions: the epimerization of
UDP-glucose to UDP-galactose, and the epimerization of UDP-N-acetylglucosamine to UDP-N-
acetylgalactosamine. The bifunctional nature of the enzyme has the important metabolic consequence
that mutant cells (or individuals) are dependent not only on exogenous galactose, but also on exogenous
N-acetylgalactosamine for necessary precursor for the synthesis of glycoproteins and glycolipids. The

missense mutations in the GALE gene result in the epimerase-deficiency galactosemia.

Breast Cancer and Sample Selection

[0039] Breast cancer is typically described as the uncontrolled growth of malignant breast tissue.
Breast cancers arise most commonly in the lining of the milk ducts of the breast (ductal carcinoma), or in
the lobules where breast milk is produced (lobular carcinoma). Other forms of breast cancer include
Inflammatory Breast Cancer and Recurrent Breast Cancer. Inflammatory breast cancer is a rare, but very
serious, aggressive type of breast cancer. The breast may look red and feel warm with ridges, welts, or
hives on the breast; or the skin may look wrinkled. It is sometimes misdiagnosed as a simple infection.
Recurrent disease means that the cancer has come back after it has been treated. It may come back in the
breast, in the soft tissues of the chest (the chest wall), or in another part of the body.

[0040] As used herein, the term “breast cancer” refers to a condition characterized by anomalous

rapid proliferation of abnormal cells in one or both breasts of a subject. The abnormal cells often are
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referred to as “neoplastic cells,” which are transformed cells that can form a solid tumor. The term
“tumor” refers to an abnormal mass or population of cells (i.e. two or more cells) that result from
excessive or abnormal cell division, whether malignant or benign, and pre-cancerous and cancerous cells.
Malignant tumors are distinguished from benign growths or tumors in that, in addition to uncontrolled
cellular proliferation, they can invade surrounding tissues and can metastasize. In breast cancer,
neoplastic cells may be identified in one or both breasts only and not in another tissue or organ, in one or
both breasts and one or more adjacent tissues or organs (e.g. lymph node), or in a breast and one or more
non-adjacent tissues or organs to which the breast cancer cells have metastasized.

[0041] The term “invasion” as used herein refers to the spread of cancerous cells to adjacent
surrounding tissues. The term “invasion” often is used synonymously with the term “metastasis,” which
as used herein refers to a process in which cancer cells travel from one organ or tissue to another non-
adjacent organ or tissue. Cancer cells in the breast(s) can spread to tissues and organs of a subject, and
conversely, cancer cells from other organs or tissue can invade or metastasize to a breast. Cancerous
cells from the breast(s) may invade or metastasize to any other organ or tissue of the body. Breast cancer
cells often invade lymph node cells and/or metastasize to the liver, brain and/or bone and spread cancer
in these tissues and organs. Breast cancers can spread to other organs and tissues and cause lung cancer,
prostate cancer, colon cancer, ovarian cancer, cervical cancer, gastrointestinal cancer, pancreatic cancer,
glioblastoma, bladder cancer, hepatoma, colorectal cancer, uterine cervical cancer, endometrial
carcinoma, salivary gland carcinoma, kidney cancer, vulval cancer, thyroid cancer, hepatic carcinoma,
skin cancer, melanoma, ovarian cancer, neuroblastoma, myeloma, various types of head and neck cancer,
acute lymphoblastic leukemia, acute myeloid leukemia, Ewing sarcoma and peripheral neuroepithelioma,
and other carcinomas, lymphomas, blastomas, sarcomas, and leukemias.

[0042] Breast cancers arise most commonly in the lining of the milk ducts of the breast (ductal
carcinoma), or in the lobules where breast milk is produced (lobular carcinoma). Other forms of breast
cancer include Inflammatory Breast Cancer and Recurrent Breast Cancer. Inflammatory Breast Cancer is
a rare, but very serious, aggressive type of breast cancer. The breast may look red and feel warm with
ridges, welts, or hives on the breast; or the skin may look wrinkled. It is sometimes misdiagnosed as a
simple infection. Recurrent disease means that the cancer has come back after it has been treated. It may
come back in the breast, in the soft tissues of the chest (the chest wall), or in another part of the body. As
used herein, the term “breast cancer” may include both Inflammatory Breast Cancer and Recurrent Breast
Cancer.

[0043] Inan effort to detect breast cancer as early as possible, regular physical exams and screening
mammograms often are prescribed and conducted. A diagnostic mammogram often is performed to
evaluate a breast complaint or abnormality detected by physical exam or routine screening

mammography. If an abnormality seen with diagnostic mammography is suspicious, additional breast
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imaging (with exams such as ultrasound) or a biopsy may be ordered. A biopsy followed by pathological
(microscopic) analysis is a definitive way to determine whether a subject has breast cancer. Excised
breast cancer samples often are subjected to the following analyses: diagnosis of the breast tumor and
confirmation of its malignancy; maximum tumor thickness; assessment of completeness of excision of
invasive and in situ components and microscopic measurements of the shortest extent of clearance; level
of invasion; presence and extent of regression; presence and extent of ulceration; histological type and
special variants; pre-existing lesion; mitotic rate; vascular invasion; neurotropism; cell type; tumor
lymphocyte infiltration; and growth phase.

[0044] The stage of a breast cancer can be classified as a range of stages from Stage 0 to Stage IV

based on its size and the extent to which it has spread. The following table summarizes the stages:

Table A
Stage Tumor Size Lymph Node Involvement | Metastasis (Spread)

I Less than 2 cm No No
1} Between 2-5 cm No or in same side of No

breast
I More than 5 cm Yes, on same side of No

breast
v Not applicable Not applicable Yes

t0045] Stage 0 cancer is a contained cancer that has not spread beyond the breast ductal system.
Fifteen to twenty percent of breast cancers detected by clinical examinations or testing are in Stage 0 (the
earliest form of breast cancer). Two types of Stage 0 cancer are lobular carcinoma in situ (LCIS) and
ductal carcinoma in situ (DCIS). LCIS indicates high risk for breast cancer. Many physicians do not
classify LCIS as a malignancy and often encounter LCIS by chance on breast biopsy while investigating
another area of concern. While the microscopic features of LCIS are abnormal and are similar to
malignancy, LCIS does not behave as a cancer (and therefore is not treated as a cancer). LCIS is merely
a marker for a significantly increased risk of cancer anywhere in the breast. However, bilateral simple
mastectomy may be occasionally performed if LCIS patients have a strong family history of breast
cancer. In DCIS the cancer cells are confined to milk ducts in the breast and have not spread into the
fatty breast tissue or to any other part of the body (such as the lymph nodes). DCIS may be detected on
mammogram as tiny specks of calcium (known as microcalcifications) 80% of the time. Less commonly
DCIS can present itself as a mass with calcifications (15% of the time); and even less likely as a mass

without calcifications (<5% of the time). A breast biopsy is used to confirm DCIS. A standard DCIS
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treatment is breast-conserving therapy (BCT), which is lumpectomy followed by radiation treatment or
mastectomy. To date, DCIS patients have chosen equally among lumpectomy and mastectomy as their
treatment option, though specific cases may sometimes favor lumpectomy over mastectomy or vice
versa.

[0046] In Stage I, the primary (original) cancer is 2 cm or less in diameter and has not spread to the
lymph nodes. In Stage IIA, the primary tumor is between 2 and 5 cm in diameter and has not spread to
the lymph nodes. In Stage 1IB, the primary tumor is between 2 and 5 cm in diameter and has spread to
the axillary (underarm) lymph nodes; or the primary tumor is over 5 cm and has not spread to the lymph
nodes. In Stage ITIA, the primary breast cancer of any kind that has spread to the axillary (underarm)
lymph nodes and to axillary tissues. In Stage ITIB, the primary breast cancer is any size, has attached
itself to the chest wall, and has spread to the pectoral (chest) lymph nodes. In Stage IV, the primary
cancer has spread out of the breast to other parts of the body (such as bone, lung, liver, brain). The
treatment of Stage IV breast cancer focuses on extending survival time and relieving symptoms.

[0047] Based in part upon selection criteria set forth above, individuals having breast cancer can be
selected for genetic studies. Also, individuals having no history of cancer or breast cancer often are
selected for genetic studies. Other selection criteria can include: a tissue or fluid sample is derived from
an individual characterized as Caucasian; the sample was derived from an individual of German paternal
and maternal descent; the database included relevant phenotype information for the individual; case
samples were derived from individuals diagnosed with breast cancer; control samples were derived from
individuals free of cancer and no family history of breast cancer; and sufficient genomic DNA was
extracted from each blood sample for all allelotyping and genotyping reactions performed during the
study. Phenotype information included pre- or post-menopausal, familial predisposition, country or
origin of mother and father, diagnosis with breast cancer (date of primary diagnosis, age of individual as
of primary diagnosis, grade or stage of development, occurrence of metastases, e.g., lymph node
metastases, organ metastases), condition of body tissue (skin tissue, breast tissue, ovary tissue,
peritoneum tissue and myometrium), method of treatment (surgery, chemotherapy, hormone therapy,
radiation therapy).

[0048] Provided herein is a set of blood samples and a set of corresponding nucleic acid samples
isolated from the blood samples, where the blood samples are donated from individuals diagnosed with
breast cancer. The sample set often includes blood samples or nucleic acid samples from 100 or more,
150 or more, or 200 or more individuals having breast cancer, and sometimes from 250 or more, 300 or
more, 400 or more, or 500 or more individuals. The individuals can have parents from any place of
origin, and in an embodiment, the set of samples are extracted from individuals of German paternal and
German maternal ancestry. The samples in each set may be selected based upon five or more criteria

and/or phenotypes set forth above.
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Polymorphic Variants Associated with Breast Cancer

[0049] A genetic analysis provided herein linked breast cancer with polymorphic variants in the
ICAM, MAPK10, KIAA0861, NUMAI and GALE regions of the human genome disclosed herein. As
used herein, the term “polymorphic site” refers to a region in a nucleic acid at which two or more
alternative nucleotide sequences are observed in a significant number of nucleic acid samples from a
population of individuals. A polymorphic site may be a nucleotide sequence of two or more nucleotides,
an inserted nucleotide or nucleotide sequence, a deleted nucleotide or nucleotide sequence, or a
microsatellite, for example. A polymorphic site that is two or more nucleotides in length may be 3, 4, 5,
6,7,8,9,10,11, 12, 13, 14, 15 or more, 20 or more, 30 or more, 50 or more, 75 or more, 100 or more,
500 or more, or about 1000 nucleotides in length, where all or some of the nucleotide sequences differ
within the region. A polymorphic site is often one nucleotide in length, which is referred to herein as a
“single nucleotide polymorphism” or a “SNP.”

[0050] Where there are two, three, or four alternative nucleotide sequences at a polymorphic site,
each nucleotide sequence is referred to as a “polymorphic variant” or “nucleic acid variant.” Where two
polymorphic variants exist, for example, the polymorphic variant represented in a minority of samples
from a population is sometimes referred to as a “minor allele” and the polymorphic variant that is more
prevalently represented is sometimes referred to as a “major allele.” Many organisms possess a copy of
each chromosome (e.g., humans), and those individuals who possess two major alleles or two minor
alleles are often referred to as being “homozygous” with respect to the polymorphism, and those
individuals who possess one major allele and one minor allele are normally referred to as being
“heterozygous” with respect to the polymorphism. Individuals who are homozygous with respect to one
allele are sometimes predisposed to a different phenotype as compared to individuals who are
heterozygous or homozygous with respect to another allele.

[0051] Furthermore, a genotype or polymorphic variant may be expressed in terms of a “haplotype,”
which as used herein refers to two or more polymorphic variants occurring within genomic DNA in a
group of individuals within a population. For example, two SNPs may exist within a gene where each
SNP position includes a cytosine variation and an adenine variation. Certain individuals in a population
may carry one allele (heterozygous) or two alleles (homozygous) having the gene with a cytosine at each
SNP position. As the two cytosines corresponding to each SNP in the gene travel together on one or both
alleles in these individuals, the individuals can be characterized as having a cytosine/cytosine haplotype
with respect to the two SNPs in the gene. l

[0052] As used herein, the term “phenotype” refers to a trait which can be compared between
individuals, such as presence or absence of a condition, a visually observable difference in appearance
between individuals, metabolic variations, physiological variations, variations in the function of

biological molecules, and the like. An example of a phenotype is occurrence of breast cancer.
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[0053] Researchers sometimes report a polymorphic variant in a database without determining
whether the variant is represented in a significant fraction of a population. Because a subset of these
reported polymorphic variants are not represented in a statistically significant portion of the population,
some of them are sequencing errors and/or not biologiéally relevant. Thus, it is often not known whether
a reported polymorphic variant is statistically significant or biologically relevant until the presence of the
variant is detected in a population of individuals and the frequency of the variant is determined. Methods
for detecting a polymorphic variant in a population are described herein, specifically in Example 2. A
polymorphic variant is statistically significant and often biologically relevant if it is represented in 5% or
more of a population, sometimes 10% or more, 15% or more, or 20% or more of a population, and often
25% or more, 30% or more, 35% or more, 40% or more, 45% or more, or 50% or more of a population.

[0054] A polymorphic variant may be detected on either or both strands of a double-stranded nucleic
acid. For example, a thymine at a particular position in SEQ ID NO: 1 can be reported as an adenine
from the complementary strand. Also, a polymorphic variant may be located within an intron or exon of
a gene or within a portion of a regulatory region such as a promoter, a 5" untranslated region (UTR), a 3"
UTR, and in DNA (e.g., genomic DNA (gDNA) and complementary DNA (cDNA)), RNA (e.g., mRNA,
tRNA, and rRNA), or a polypeptide. Polymorphic variations may or may not result in detectable
differences in gene expression, polypeptide structure, or polypeptide function.

[0055] In the genetic analysis that associated breast cancer with the polymorphic variants described
hereafter, samples from individuals having breast cancer and individuals not having cancer were
allelotyped and genotyped. The term “genotyped” as used herein refers to a process for determining a
genotype of one or more individuals, where a “genotype” is a representation of one or more polymorphic
variants in a population. Genotypes may be expressed in terms of a “haplotype,” which as used herein
refers to two or more polymorphic variants occurring within genomic DNA in a group of individuals
within a population. For example, two SNPs may exist within a gene where each SNP position includes
a cytosine variation and an adenine variation. Certain individuals in a population may carry one allele
(heterozygous) or two alleles (homozygous) having the gene with a cytosine at each SNP position. As
the two cytosines corresponding to each SNP in the gene travel together on one or both alleles in these
individuals, the individuals can be characterized as having a cytosine/cytosine haplotype with respect to
the two SNPs in the gene.

[0056] It was determined that polymorphic variations associated with an increased risk of breast
cancer existed in JCAM, MAPK10, KI440861, NUMA1 or GALE nucleotide sequences. Polymorphic
variants in and around the ICAM, MAPKI10, KIAA0861, NUMAI and GALE loci were tested for
association with breast cancer. In the /JCAM locus, these included polymorphic variants at positions in
SEQ ID NO: 1 selected from the group consisting of 139, 11799, 11851, 11851, 11963, 24282, 26849,
29633, 31254, 31967, 32920, 33929, 35599, 36101, 36101, 36340, 36405, 36517, 36777, 36992, 37645,
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37868, 38440, 38440, 38532, 38532, 38547, 38547, 38712, 40684, 40860, 41213, 41419, 41613, 42407,
43440, 43440, 44247, 44247, 44247, 44247, 44677, 44677, 45256, 45256, 45536, 45536, 46153, 47546,
47697, 47944, 47944, 48530, 51102, 57090, 60093, 60439, 62694, 66260, 67295, 67295, 67304, 67731,
67731, 68555, 68555, 70429, 70875, 72360, 74228, 76802, 77664, 78803, 79263, 80810, 81020, 82426,
82783, 85912, 85912, 86135, 86135, 87877, 87877, 83043, 88043, 88206, 88343, 90701, 90701, 90974,
91060, 91087, 91594, 91594, 92302, 92384, 36517, and 44677. Polymorphic variants in a region
spanning positions 1185124282, 36340-37868, 41213-41613, 70875-74228, 42407-45536, and 42407-
51102 in SEQ ID NO: 1 in particular were associated with an increased risk of breast cancer, including
polymorphic variants at positions 11963, 36340, 36992, 37868, 41213, 41419, 41613, 42407, 44247,
44677, 45256, 45536, 51102, 72360, 36517, and 44677 in SEQ ID NO: 1. At these positions in SEQ ID
NO: 1, an adenine at position 11963, a guanine at position 36340, an adenine at position 36992, a
guanine at position 37868, a cytosine at position 41213, a guanine at position 41419, a guanine at
position 41613, a cytosine at position 42407, a cytosine at position 44247, an adenine or cytosine at
position 44677, a thymine at position 45256, a guanine at position 45536, a cytosine at position 51102, a
guanine at position 72360, a cytosine at position 36517, and guanine at position 44677, in particular were
associated with risk of breast cancer. Also, a proline at amino acid position 352 or an alanine at amino
acid position 348 in SEQ ID NO: 15 were in particular associated with an increased risk of breast cancer.

[0057] Inthe MAPKI( locus, these included polymorphic variants at positions in SEQ ID NO: 2
selected from the group consisting of 191, 1490, 3781, 3935, 4512, 7573, 8467, 9001, 9732, 13477,
13787, 13903, 14355, 15053, 15459, 17762, 19482, 19631, 22170, 22688, 22748, 23376, 23826, 23868,
24154, 25972, 26057, 26361, 26599, 26712, 26812, 27069, 32421, 33557, 35127, 35222, 35999, 36424,
37403, 39203, 39226, 41147, 46176, 50452, 52919, 60214, 61093, 62572, 63601, 65362, 65863, 66207,
66339, 69512, 70759, 71217, 73382, and 76307. Polymorphic variants in a region spanning positions
23826-36424, 46176-62572, 4512-8467 or 13787-14355 in SEQ ID NO: 2 in particular were associated
with an increased risk of breast cancer, including polymorphic variants at positions 7573, 13903, 23826,
26057, 26361, 26599, 26812, 27069, 35127, 35222, 36424, 46176, 50452, 61093, 62572, and 70759 in
SEQ ID NO: 2. At these positions in SEQ ID NO: 2, a guanine at position 7573, a cytosine at position
13903, an adenine at position 23826, an adenine at position 26057, a thymine at position 26361, an
adenine at position 26599, an adenine at position 26812, a cytosine at position 27069, an adenine at
position 35127, a thymine at position 35222, a cytosine at position 36424, a cytosine at position 46176, a
cytosine at position 50452, a guanine at position 61093, an adenine at position 62572, and a guanine at
position 70759, in particular were associated with risk of breast cancer.

[0058] In the KI440861 locus, these included polymorphic variants at positions in SEQ ID NO: 3
selected from the group consisting of 107, 2157, 7300, 8233, 9647, 9868, 9889, 10621, 11003, 11507,
11527, 11718, 11808, 12024, 13963, 14300, 14361, 16287, 18635, 19365, 24953, 25435, 26847, 27492,
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27620, 27678, 27714, 29719, 30234, 31909, 32153, 33572, 42164, 43925, 45031, 45655, 48350, 48418,
48563, 53189, 56468, 59358, 63761, 65931, 67040, 69491, 83308, 126545, 137592, and 147169.
Polymorphic variants in a region spanning positions 42164-48563 in SEQ ID NO: 3 in particular were
associated with an increased risk of breast cancer, including polymorphic variants at positions 107,
42164, 45031, 45655, 48563, 19365 and 14361 in SEQ ID NO: 3. At these positions in SEQ ID NO: 3,
an adenine at position 107, a thymine at position 14361, a guanine at position 19365, a thymine at
position 42164, a cytosine at position 45031, a thymine at position 45655 and a cytosine at position
48563, in particular were associated with risk of breast cancer. Also, leucine at amino acid position 359
in SEQ ID NO: 17, a leucine at amino acid position 378 in SEQ ID NO: 17, or an alanine at amino acid
position 857 in SEQ ID NO: 17 were in particular associated with an increased risk of breast cancer.
[0059] Inthe NUMAI locus, these included polymorphic variants at positions in SEQ ID NO: 4
selected from the group consisting of 174, 815, 3480, 9715, 14755, 15912, 19834, 19850, 20171, 20500,
20536, 23187, 25289, 25470, 28720, 29566, 30155, 30752, 32710, 32954, 33725, 33842, 36345, 38115,
39150, 40840, 41969, 42045, 43785, 44444, 44579, 45386, 46827, 47320, 47625, 47837, 47866, 49002,
49566, 52058, 52249, 52257, 52850, 53860, 54052, 54411, 55098, 55303, 59398, 59533, 60542, 61541,
62309, 72299, 73031, 73803, 80950, 82137, 96077, 96470, 98116, 98184, and 132952. Polymorphic
variants in a region spanning positions 174-32954, 38115-43785, 45386-52058, 52257-54411, 55303-
73803 or 96470-98184 in SEQ ID NO: 4 in particular were associated with an increased risk of breast
cancer, including polymorphic variants at positions 174, 815, 3480, 19834, 19850, 20171, 20500, 20536,
23187, 25470, 30155, 30752, 32710, 32954, 38115, 39150, 40840, 41969, 42045, 43785, 45386, 46827,
47320, 476235, 47837, 47866, 49002, 49566, 52058, 52257, 52850, 53860, 54052, 54411, 55303, 59398,
60542, 62309, 72299, 73031, 73803, and 98116 in SEQ ID NO: 4. At these positions in SEQ ID NO: 4,
a thymine at position 174, an adenine at position 815, a cytosine at position 3480, a guanine at position
19834, an adenine at position 19850, a thymine at position 20171, a thymine at position 20500, a
cytosine at position 20536, a cytosine at position 23187, a thymine at position 25470, a thymine at
position 30155, a guanine at position 30752, a thymine at position 32710, a guanine at position 32954, an
adenine at position 381135, a cytosine at position 39150, a thymine at position 40840, an adenine at
position 41969, a thymine at position 42045, a guanine at position 43785, a cytosine at position 45386,
an adenine at position 46827, an adenine at position 47320, a cytosine at position 47625, a cytosine at
position 47837, an adenine at position 47866, a cytosine at position 49002, a thymine at position 49566,
a cytosine at position 52058, a thymine at position 52257, a thymine at position 52850, a cytosine at
position 53860, a cytosine at position 54052, a thymine at position 54411, a cytosine at position 55303,
an adenine at position 59398, an adenine at position 60542, an adenine at position 62309, a cytosine at
position 72299, a thymine at position 73031, a guanine at position 73803, and a thymine at position
98116, in particular were associated with risk of breast cancer. Inthe GALE locus, a polymorphic

13



WO 2004/047623 PCT/US2003/037948

variant at position 174 in SEQ ID NO: 5 was in particular associated with increased risk of breast cancer,

and an adenine this position was the cancer-associated allele.

Additional Polymorphic Variants Associated with Breast Cancer
[0060] Also provided is a method for identifying polymorphic variants proximal to an incident,

founder polymorphic variant associated with breast cancer. Thus, featured herein are methods for
identifying a polymorphic variation associated with breast cancer that is proximal to an incident
polymorphic variation associated with breast cancer, which comprises identifying a polymorphic variant
proximal to the incident polymorphic variant associated with breast cancer, where the incident
pol}"morphic variant is in a nucleotide sequence set forth in SEQ ID NO: 1-5. The nucleotide sequence
often comprises a polynucleotide sequence selected from the group consisting of (a) a nucleotide
sequence set forth in SEQ ID NO: 1-5; (b) a nucleotide sequence which encodes a polypeptide having an
amino acid sequence encoded by a nucleotide sequence in SEQ ID NO: 1-5; (c) a nucleotide sequence
which encodes a polypeptide that is 90% or more identical to an amino acid sequence encoded by a
nucleotide sequence in SEQ ID NO: 1-5 or a nucleotide sequence about 90% or more identical to the
nucleotide sequence set forth in SEQ ID NO: 1-5; and (d) a fragment of a nucleotide sequence of (a), (b),
or (¢), often a fragment that includes a polymorphic site associated with breast cancer. The presence or
absence of an association of the proximal polymorphic variant with breast cancer then is determined
using a known association method, such as a method described in the Examples hereafter. In an
embodiment, the incident polymorphic variant is described in SEQ ID NO: 1-5. In another embodiment,
the proximal polymorphic variant identified sometimes is a publicly disclosed polymorphic variant,
which for example, sometimes is published in a publicly available database. In other embodiments, the
polymorphic variant identified is not publicly disclosed and is discovered using a known method,
including, but not limited to, sequencing a region surrounding the incident polymorphic variant in a
group of nucleic acid samples. Thus, multiple polymorphic variants proximal to an incident polymorphic
variant are associated with breast cancer using this method.

[0061] The proximal polymorphic variant often is identified in a region surrounding the incident
polymorphic variant. In certain embodiments, this surrounding region is about 50 kb flanking the first
polymorphic variant (e.g. about 50 kb 5’ of the first polymorphic variant and about 50 kb 3’ of the first
polymorphic variant), and the region sometimes is composed of shorter flanking sequences, such as
flanking sequences of about 40 kb, about 30 kb, about 25 kb, about 20 kb, about 15 kb, about 10 kb,
about 7 kb, about 5 kb, or about 2 kb 5’ and 3’ of the incident polymorphic variant. In other
embodiments, the region is composed of longer flanking sequences, such as flanking sequences of about
55 kb, about 60 kb, about 65 kb, about 70 kb, about 75 kb, about 80 kb, about 85 kb, about 90 kb, about
95 kb, or about 100 kb 5’ and 3’ of the incident polymorphic variant.
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[0062] - In certain embodiments, polymorphic variants associated with breast cancer are identified
iteratively. For example, a first proximal polymorphic variant is associated with breast cancer using the
methods described above and then another polymorphic variant proximal to the first proximal
polymorphic variant is identified (e.g., publicly disclosed or discovered) and the presence or absence of
an association of one or more other polymorphic variants proximal to the first proximal polymorphic
variant with breast cancer is determined.

[0063] The methods described herein are useful for identifying or discovering additional
polymorphic variants that may be used to further characterize a gene, region or loci associated with a
condition, a disease (e.g., breast cancer), or a disorder. For example, allelotyping or genotyping data
from the additional polymorphic variants may be used to identify a functional mutation or a region of
linkage disequilibrium.

[0064] In certain embodiments, polymorphic variants identified or discovered within a region
comprising the first polymorphic variant associated with breast cancer are genotyped using the genetic
methods and sample selection techniques described herein, and it can be determined whether those
polymorphic variants are in linkage disequilibrium with the first polymorphic variant. The size of the
region in linkage disequilibrium with the first polymorphic variant also can be assessed using these
genotyping methods. Thus, provided herein are methods for determining whether a polymorphic variant
is in linkage disequilibrium with a first polymorphic variant associated with breast cancer, and such

information can be used in prognosis methods described herein.

Isolated ICAM, MAPKI0, KIA40861, NUMAI or GALE Nucleic Acids
[0065] Featured herein are isolated ICAM, MAPK10, KIAA40861, NUMAI or GALE nucleic acids,
which include the nucleic acid having the nucleotide sequence of SEQ IDNO: 1,2, 3,4,5,6,7, 8,9, 10
or 11, nucleic acid variants, and substantially identical nucleic acids of the foregoing. Nucleotide
sequences of the ICAM, MAPK10, KIA40861, NUMAI or GALE nucleic acids sometimes are referred to
herein as “ICAM, MAPK10, KIA40861, NUMAI or GALE nucleotide sequences.” A “ICAM, MAPKI0,
KI1440861, NUMAI or GALE nucleic acid variant” refers to one allele that may have one or more

different polymorphic variations as compared to another allele in another subject or the same subject. A
polymorphic variation in the ICAM, MAPK10, KIAA0861, NUMAI or GALE nucleic acid variant may be
represented on one or both strands in a double-stranded nucleic acid or on one chromosomal complement
(heterozygous) or both chromosomal complements (homozygous).

[0066] As used herein, the term “nucleic acid” includes DNA molecules (e.g., a complementary
DNA (cDNA) and genomic DNA (gDNA)) and RNA molecules (e.g., mRNA, rRNA, and tRNA) and
analogs of DNA or RNA, for example, by use of nucleotide analogs. The nucleic acid molecule can be

single-stranded and it is often double-stranded. The term “isolated or purified nucleic acid” refers to
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nucleic acids that are separated from other nucleic acids present in the natural source of the nucleic acid.
For example, with regard to genomic DNA, the term “isolated” includes nucleic acids which are
separated from the chromosome with which the genomic DNA is naturall}; associated. An “isolated”
nucleic acid is often free of sequences which naturally flank the nucleic acid (i.e., sequences located at
the 5° and/or 3’ ends of the nucleic acid) in the genomic DNA of the organism from which the nucleic
acid is derived. For example, in various embodiments, the isolated nucleic acid molecule can contain less
than about 5 kb, 4 kb, 3 kb, 2 kb, 1 kb, 0.5 kb or 0.1 kb of 5° and/or 3’ nucleotide sequences which flank
the nucleic acid molecule in genomic DNA of the cell from which the nucleic acid is derived. Moreover,
an “isolated” nucleic acid molecule, such as a cDNA molecule, can be substantially free of other cellular
material, or culture medium when produced by recombinant techniques, or substantially free of chemical
precursors or other chemicals when chemically synthesized. As used herein, the term “ICAM, MAPKI0,
KIAA40861, NUMAI or GALE gene” refers to a nucleotide sequence that encodes a ICAM, MAPKI0,
KIA4A40861, NUMAI or GALE polypeptide.

[0067] Also included herein are nucleic acid fragments. These fragments typically are a nucleotide
sequence identical to a nucleotide sequence in SEQ ID NO: 1-12, a nucleotide sequence substantially
identical to a nucleotide sequence in SEQ ID NO: 1-12, or a nucleotide sequence that is complementary
to the foregoing. The nucleic acid fragment may be identical, substantially identi(/:al or homologous to a
nucleotide sequence in an exon or an intron in SEQ ID NO: 1-5, and may encode a domain or part of a
domain or motif of a JCAM, MAPKI10, KIAA40861, NUMAI or GALE polypeptide. Sometimes, the
fragment will comprises the polymorphic variation described herein as being associated with breast
cancer. The nucleic acid fragment sometimes is 50, 100, or 200 or fewer base pairs in length, and is
sometimes about 300, 400, 500, 600, 700, 800, 900, 1000, 1100, 1200, 1300, 1400, 1500, 1600, 1700,
1800, 1900, 2000, 2100, 2200, 2300, 2400, 2500, 2600, 2700, 2800, 2900, 3000, 3100, 3200, 3300, 3400,
3500, 3600, 3800, 4000, 5000, 6000, 7000, 8000, 9000, 10000, 15000, 20000, 30000, 40000, 50000,
60000, 70000, 80000, 90000, 100000, 110000, 120000, 130000, 140000, 150000 or 160000 base pairs in
length. A nucleic acid fragment complementary to a nucleotide sequence identical or substantially
identical to the nucleotide sequence of SEQ ID NO: 1-12 and hybridizes to such a nucleotide sequence
under stringent conditions often is referred to as a “probe.” Nucleic acid fragments often include one or
more polymorphic sites, or sometimes have an end that is adjacent to a polymorphic site as described
hereafter.

[0068] An example of a nucleic acid fragment is an oligonucleotide. As used herein, the term
“oligonucleotide” refers to a nucleic acid comprising about 8 to about 50 covalently linked nucleotides,
often comprising from about 8 to about 35 nucleotides, and more often from about 10 to about 25
nucleotides. The backbone and nucleotides within an oligonucleotide may be the same as those of

naturally occurring nucleic acids, or analogs or derivatives of naturally occurring nucleic acids, provided
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that oligonucleotides having such analogs or derivatives retain the ability to hybridize specifically to a
nucleic acid comprising a te}rgeted polymorphism. Oligonucleotides described herein may be used as
hybridization probes or as components of prognostic or diagnostic assays, for example, as described
herein.

[0069] Oligonucleotides are typically synthesized using standard methods and equipment, such as
the ABI 3900 High Throughput DNA Synthesizer and the EXPEDITE™ 8909 Nucleic Acid Synthesizer,
both of which are available from Applied Biosystems (Foster City, CA). Analogs and derivatives are
exemplified in U.S. Pat. Nos. 4,469,863; 5,536,821, 5,541,306, 5,637,683; 5,637,684; 5,700,922;
5,717,083; 5,719,262; 5,739,308; 5,773,601; 5,886,165; 5,929,226; 5,977,296; 6,140,482; WO 00/56746;
WO 01/14398, and related publications. Methods for synthesizing oligonucleotides comprising such
analogs or derivatives are disclosed, for example, in the patent publications cited above and in U.S. Pat.
Nos. 5,614,622; 5,739,314; 5,955,599; 5,962,674; 6,117,992; in WO 00/75372; and in related
publications.

[0070] Oligonucleotides also may be linked to a second moiety. The second moiety may be an
additional nucleotide sequence such as a tail sequence (e.g., a polyadenosine tail), an adapter sequence
(e.g., phage M13 universal tail sequence), and others. Alternatively, the second moiety may be a non-
nucleotide moiety such as a moiety which facilitates linkage to a solid support or a label to facilitate
detection of the oligonucleotide. Such labels include, without limitation, a radioactive label, a
fluorescent label, a chemiluminescent label, a paramagnetic label, and the like. The second moiety may
be attached to any position of the oligonucleotide, provided the oligonucleotide can hybridize to the

nucleic acid comprising the polymorphism.

Uses for Nucleic Acid Sequences

[0071] Nucleic acid coding sequences depicted in SEQ ID NO: 1-12 may be used for diagnostic
purposes for detection and control of polypeptide expression. Also, included herein are oligonucleotide
sequences such as antisense RNA, small-interfering RNA (siRNA) and DNA molecules and ribozymes
that function to inhibit translation of a polypeptide. Antisense techniques and RNA interference
techniques are known in the art and are described herein.

[0072] Ribozymes are enzymatic RNA molecules capable of catalyzing the specific cleavage of
RNA. The mechanism of ribozyme action involves sequence specific hybridization of the ribozyme
molecule to complementary target RNA, followed by a endonucleolytic cleavage. Ribozymes may be
engineered hammerhead motif ribozyme molecules that specifically and efficiently catalyze
endonucleolytic cleavage of RNA sequences corresponding to or complementary to the nucleotide
sequences set forth in SEQ ID NO: 1-12. Specific ribozyme cleavage sites within any potential RNA

target are initially identified by scanning the target molecule for ribozyme cleavage sites which include
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the following sequences, GUA, GUU and GUC. Once identified, short RNA sequences of between
fifteen (15) and twenty (20) ribonucleotides corresponding to the region of the target gene containing the
cleavage site may be evaluated for predicted structural features such as secondary structure that may
render the oligonucleotide sequence unsuitable. The suitability of candidate targets may also be evaluated
by testing their accessibility to hybridization with complemgntary oligonucleotides, using ribonuclease
protection assays.

[0073] Antisense RNA and DNA molecules, siRNA and ribozymes may be prepared by any method
known in the art for the synthesis of RNA molecules. These include techniques for chemically
synthesizing oligodeoxyribonucleotides well known in the art such as solid phase phosphoramidite
chemical synthesis. Alternatively, RNA molecules may be generated by in vitro and in vivo transcription
of DNA sequences encoding the antisense RNA molecule. Such DNA sequences may be incorporated
into a wide variety of vectors which incorporate suitable RNA polymerase promoters such as the T7 or
SP6 polymerase promoters. Alternatively, antisense cDNA constructs that synthesize antisense RNA
constitutively or inducibly, depending on the promoter used, can be introduced stably into cell lines.

[0074] DNA encoding a polypeptide also may have a number of uses for the diagnosis of diseases,
including breast cancer, resulting from aberrant expression of a target gene described herein. For
example, the nucleic acid sequence may be used in hybridization assays of biopsies or autopsies to
diagnose abnormalities of expression or function (e.g., Southern or Northern blot analysis, in situ
hybridization assays).

[0075] In additioﬁ, the expression of a polypeptide during embryonic development may also be
determined using nucleic acid encoding the polypeptide. As addressed, infra, production of functionally
impaired polypeptide can be the cause of various disease states, such as breast cancer. In situ
hybridizations using polynucleotide probes may be employed to predict problems related to breast
cancer. Further, as indicated, infra, administration of human active polypeptide, recombinantly produced
as described herein, may be used to treat disease states related to functionally impaired polypeptide.
Alternatively, gene therapy approaches may be employed to remedy deficiencies of functional

polypeptide or to replace or compete with dysfunctional polypeptide.

Expression Vectors, Host Cells, and Genetically Engineered Cells
[0076] Provided herein are nucleic acid vectors, often expression vectors, which contain a ICAM,

MAPKI0, KIAA0861, NUMAI or GALE nucleic acid. As used herein, the term “vector” refers to a
nucleic acid molecule capable of transporting another nucleic acid to which it has been linked and can
include a plasmid, cosmid, or viral vector. The vector can be capable of autonomous replication or it can
integrate into a host DNA. Viral vectors may include replication defective retroviruses, adenoviruses and

adeno-associated viruses for example.
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[0077] A vector can include a ICAM, MAPKI10, KIAA0861, NUMAI or GALE nucleic acid in a form
suitable for expression of the nucleic acid in a host cell. The recombinant expression vector typically
includes one or more regulatory sequences operatively linked to the nucleic acid sequence to be
expressed. The term “regulatory sequence” includes promoters, enhancers and other expression control
elements (e.g., polyadenylation signals). Regulatory sequences include those that direct constitutive
expression of a nucleotide sequence, as well as tissue-specific regulatory and/or inducible sequences.
The design of the expression vector can depend on such factors as the choice of the host cell to be
transformed, the level of expression of polypeptide desired, and the like. Expression vectors can be
introduced into host cells to produce ICAM, MAPK10, KIAA0861, NUMAI or GALE polypeptides,
including fusion polypeptides, encoded by ICAM, MAPK10, KIAA0861, NUMAI or GALE nucleic acids.

[0078] Recombinant expression vectors can be designed for expression of JCAM, MAPKI0,
KI440861, NUMAI or GALE polypeptides in prokaryotic or eukaryotic cells. For example, ICAM,
MAPKI10, KIAA0861, NUMAI or GALE polypeptides can be expressed in E. coli, insect cells (e.g., using
baculovirus expression vectors), yeast cells, or mammalian cells. Suitable host cells are discussed further
in Goeddel, Gene Expression Technology: Methods in Enzymology 185, Academic Press, San Diego,
CA (1990). Alternatively, the recombinant expression vector can be transcribed and translated in vitro,
for example using T7 promoter regulatory sequences and T7 polymerase.

[0079] Expression of polypeptides in prokaryotes is most often carried out in E. coli with vectors
containing constitutive or inducible promoters directing the expression of either fusion or non-fusion
polypeptides. Fusion vectors add a number of amino acids to a polypeptide encoded therein, usually to
the amino terminus of the recombinant polypeptide. Such fusion vectors typically serve three purposes:
1) to increase expression of recombinant polypeptide; 2) to increase the solubility of the recombinant
polypeptide; and 3) to aid in the purification of the recombinant polypeptide by acting as a ligand in
affinity purification. Often, a proteolytic cleavage site is introduced at the junction of the fusion moiety
and the recombinant polypeptide to enable separation of the recombinant polypeptide from the fusion
moiety subsequent to purification of the fusion polypeptide. Such enzymes, and their cognate
recognition sequences, include Factor Xa, thrombin and enterokinase. Typical fusion expression vectors
include pGEX (Pharmacia Biotech Inc; Smith & Johnson, Gene 67: 31-40 (1988)), pMAL (New England
Biolabs, Beverly, MA) and pRIT5 (Pharmacia, Piscataway, NJ) which fuse glutathione S-transferase
(GST), maltose E binding polypeptide, or polypeptide A, respectively, to the target recombinant
polypeptide.

[0080] Purified fusion polypeptides can be used in screening assays and to generate antibodies
specific for ICAM, MAPK10, KIAA0861, NUMAI or GALE polypeptides. In a therapeutic embodiment,

fusion polypeptide expressed in a retroviral expression vector is used to infect bone marrow cells that are
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subsequently transplanted into irradiated recipients. The patholo gy of the subject recipient is then
examined after sufficient time has passed (e.g., six (6) weeks).

[0081] Expressing the polypeptide in host bacteria with an impaired capacity to proteolytically
cleave the recombinant polypeptide is often used to maximize recombinant polypeptide expression
(Gottesman, S., Gene Expression Technology: Methods in Enzymology, Academic Press, San Diego,
California 185: 119-128 (1990)). Another strategy is to alter the nucleotide sequence of the nucleic acid
to be inserted into an expression vector so that the individual codons for each amino acid are those
preferentially utilized in E. coli (Wada et al., Nucleic Acids Res. 20: 21112118 (1992)). Such alteration
of nucleotide sequences can be carried out by standard DNA synthesis techniques.

[0082] When used in mammalian cells, the expression vector’s control functions are often provided
by viral regulatory elements. For example, commonly used promoters are derived from polyoma,
Adenovirus 2, cytomegalovirus and Simian Virus 40. Recombinant mammalian expression vectors are
often capable of directing expression of th/e nucleic acid in a particular cell type (e.g., tissue-specific
regulatory elements are used to express the nucleic acid). Non-limiting examples of suitable tissue-
specific promoters include an albumin promoter (liver-specific; Pinkert et al., Genes Dev. 1: 268-277
(1987)), lymphoid-specific promoters (Calame & Eaton, Adv. Immunol. 43: 235-275 (1988)), promoters
of T cell receptors (Winoto & Baltimore, EMBO J. 8: 729-733 (1989)) promoters of immunoglobulins
(Banerji et al., Cell 33: 729-740 (1983); Queen & Baltimore, Cell 33: 741-748 (1983)), neuron-specific
promoters (e.g., the neurofilament promoter; Byrne & Ruddle, Proc. Natl. Acad. Sci. USA 86: 5473-
5477 (1989)), pancreas-specific promoters (Edlund et al., Science 230: 912-916 (1985)), and mammary
gland-specific promoters (e.g., milk whey promoter; U.S. Patent No. 4,873,316 and European
Application Publication No. 264,166). Developmentally-regulated promoters are sometimes utilized, for
example, the murine hox promoters (Kessel & Gruss, Science 249: 374-379 (1990)) and the a-
fetopolypeptide promoter (Campes & Tilghman, Genes Dev. 3: 537-546 (1989)).

[0083] A ICAM, MAPKI10, KIAA0861, NUMAI or GALE nucleic acid may also be cloned into an
expression vector in an antisense orientation. Regulatory sequences (e.g., viral promoters and/or
enhancers) operatively linked to a ICAM, MAPK10, KIAA0861, NUMAI or GALE nucleic acid cloned in
the antisense orientation can be chosen for directing constitutive, tissue specific or cell type specific
expression of antisense RNA in a variety of cell types. Antisense expression vectors can be in the form
of a recombinant plasmid, phagemid or attenuated virus. For a discussion of the regulation of gene
expression using antisense genes see Weintraub et al., Antisense RNA as a molecular tool for genetic
analysis, Reviews - Trends in Genetics, Vol. 1(1) (1986).

[0084] Also provided herein are host cells that include a JCAM, MAPK10, KIAA0861, NUMAI or
GALE nucleic acid within a recombinant expression vector or ICAM, MAPK1 0, KIA40861, NUMAI or

GALE nucleic acid sequence fragments which allow it to homologously recombine into a specific site of

20



WO 2004/047623 PCT/US2003/037948

the host cell genome. The terms “host cell” and “recombinant host cell” are used interchangeably herein.
Such terms refer not only to the particular subject cell but rather also to the progeny or potential progeny
of such a cell. Because certain modifications may occur in succeeding generations due to either mutation
or environmental influences, such progeny may not, in fact, be identical to the parent cell, but are still
included within the scope of the term as used herein. A host cell can be any prokaryotic or eukaryotic
cell. For example, a ICAM, MAPKI0, KIA40861, NUMAI or GALE polypeptide can be expressed in
bacterial cells such as E. coli, insect cells, yeast or mammalian cells (such as Chinese hamster ovary cells
(CHO) or COS cells). Other suitable host cells are known to those skilled in the art.

[0085] Vectors can be introduced into host cells via conventional transformation or transfection
techniques. As used herein, the terms “transformation” and “transfection” are intended to refer to a
variety of art-recognized techniques for introducing foreign nucleic acid (e.g., DNA) into a host cell,
including calcium phosphate or calcium chloride co-precipitation, transduction/infection, DEAE-dextran-
mediated transfection, lipofection, or electroporation.

[0086] A host cell provided herein can be used to produce (i.e., express) a ICAM, MAPKI0,
KIAA0861, NUMAI or GALE polypeptide. Accordingly, further provided are methods for producing a
1CAM, MAPK10, KIAA0861, NUMAI or GALE polypeptide using the host cells described herein. In one
embodiment, the method includes culturing host cells into which a recombinant expression vector
encoding a ICAM, MAPKI10, KIAA0861, NUMAI or GALE polypeptide has been introduced in a suitable
medium such that a ICAM, MAPKI10, KIAA0861, NUMAI or GALE polypeptide is produced. In another
embodiment, the method further includes isolating a ICAM, MAPK10, KIA40861, NUMAI or GALE
polypeptide from the medium or the host cell.

[0087] Also provided are cells or purified preparations of cells which include a ICAM, MAPKI0,
KIAA0861, NUMAI or GALE transgene, or which otherwise misexpress ICAM, MAPK10, KIAA0861,
NUMAI or GALE polypeptide. Cell preparations can consist of human or non-human cells, e.g., rodent
cells, e.g., mouse or rat cells, rabbit cells, or pig cells. In certain embodiments, the cell or cells include a
ICAM, MAPKI0, KIAA0861, NUMAI or GALE transgene (e.g., a heterologous form of a JCAM,
MAPKI10, KIA40861, NUMAI or GALE such as a human gene expressed in non-human cells). The
ICAM, MAPKI0, KIAA0861, NUMAI or GALE transgene can be misexpressed, €.g., overexpressed or
underexpressed. In other embodiments, the cell or cells include a gene which misexpress an endogenous
ICAM, MAPK10, KIA40861, NUMAI or GALE polypeptide (e.g., expression of a gene is disrupted, also
known as a knockout). Such cells can serve as a model for studying disorders which are related to
mutated or mis-expressed JCAM, MAPKI0, KIA40861, NUMAI or GALE alleles or for use in drug
screening. Also provided are human cells (e.g., a hematopoietic stem cells) transformed with a ICAM,

MAPKI0, KIAA0861, NUMAI or GALE nucleic acid.
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[0088] Also provided are cells or a purified preparation thereof (e.g., human cells) in which an
endogenous ICAM, MAPK10, KIA40861, NUMAI or GALE nucleic acid is under the control of a
regulatory sequence that does not normally control the expression of the endogenous ICAM, MAPKI0,
KIAA0861, NUMAI or GALE gene. The expression characteristics of an endogenous gene within a cell
(e.g., a cell line or microorganism) can be modified by inserting a heterologous DNA regulatory element
into the genome of the cell such that the inserted regulatory element is operably linked to the endogenous
ICAM, MAPKI10, KIA40861, NUMAI or GALE gene. For example, an endogenous ICAM, MAPK10,
KIA40861, NUMAI or GALE gene (e.g., a gene which is “transcriptionally silent,” not normally
expressed, or expressed only at very low levels) may be activated by inserting a regulatory element which
is capable of promoting the expression of a normally expressed gene product in that cell. Techniques
such as targeted homologous recombinations, can be used to insert the heterologous DNA as described
in, e.g., Chappel, US 5,272,071; WO 91/06667, published on May 16, 1991.

Transgenic Animals
[0089] Non-human transgenic animals that express a heterologous ICAM, MAPKI0, KIA40861,

NUMAI or GALE polypeptide (e.g., expressed from a ICAM, MAPKI10, KIAA0861, NUMAI or GALE
nucleic acid isolated from another organism) can be generated. Such animals are useful for studying the
function and/or activity of a JCAM, MAPKI10, KIA40861, NUMAI or GALE polypeptide and for
identifying and/or evaluating modulators of JCAM, MAPK10, KIAA0861, NUMAI or GALE nucleic acid
and ICAM, MAPK10, KIAA0861, NUMAI or GALE polypeptide activity. As used herein, a “transgenic
animal” is a non-human animal such as a mammal (e.g., a non-human primate such as chimpanzee,
baboon, or macaque; an ungulate such as an equine, bovine, or caprine; or a rodent such as a rat, a mouse,
or an Israeli sand rat), a bird (e.g., a chicken or a turkey), an amphibian (e.g., a frog, salamander, or
newt), or an insect (e.g., Drosophila melanogaster), in which one or more of the cells of the animal
includes a ICAM, MAPKI10, KIA40861, NUMAI or GALE transgene. A transgene is exogenous DNA or
a rearrangement (e.g., a deletion of endogenous chromosomal DNA) that is often integrated into or
occurs in the genome of cells in a transgenic animal. A transgene can direct expression of an encoded
gene product in one or more cell types or tissues of the transgenic animal, and other transgenes can
reduce expression (e.g., a knockout). Thus, a transgenic animal can be one in which an endogenous
ICAM, MAPK10, KIAA0861, NUMAI or GALE gene has been altered by homologous recombination
between the endogenous gene and an exogenous DNA molecule introduced into a cell of the animal (e.g.,
an embryonic cell of the animal) prior to development of the animal.

[0090] Intronic sequences and polyadenylation signals can also be included in the transgene to
increase expression efficiency of the transgene. One or more tissue-specific regulatory sequences can be

operably linked to a ICAM, MAPK10, KIAA0861, NUMAI or GALE transgene to direct expression of a
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ICAM, MAPK10, KIAA0861, NUMAI or GALE polypeptide to particular cells. A transgenic founder
animal can be identified based upon the presence of a ICAM, MAPK10, KIAA0861, NUMAI or GALE
transgene in its genome and/or expression of ICAM, MAPKI10, KIA40861, NUMAI or GALE mRNA in
tissues or cells of the animals. A transgenic founder animal can then be used to breed additional animals
carrying the transgene. Moreover, transgenic animals carrying a transgene encoding a JCAM, MAPKI0,
KIA40861, NUMAI or GALE polypeptide can further be bred to other transgenic animals carrying other
transgenes.

[0091] ICAM, MAPKI10, KIAA0861, NUMAI or GALE polypeptides can be expressed in transgenic
animals or plants by introducing, for example, a nucleic acid encoding the polypeptide into the genome
of an animal. In certain embodiments the nucleic acid is placed under the conirol of a tissue specific
promoter, e.g., a milk or egg specific promoter, and recovered from the milk or eggs produced by the

animal. Also included is a population of cells from a transgenic animal.

ICAM, MAPKI0, KIAA0861, NUMAI and GALE Polypeptides
[0092] Featured herein are isolated ICAM, MAPKI0, KIAA0861, NUMAI or GALE polypeptides,

which include polypeptides having amino acid sequences set forth in SEQ ID NO: 13-18, and
substantially identical polypeptides thereof. Such polypeptides sometimes are proteins or peptides. A
ICAM, MAPK10, KIAA0861, NUMAI or GALE polypeptide is a polypeptide encoded by a ICAM,
MAPKI10, KIAA0861, NUMAI or GALE nucleic acid, where one nucleic acid can encode one or more
different polypeptides. An “isolated” or “purified” polypeptide or protein is substantially free of cellular
material or other contaminating proteins from the cell or tissue source from which the protein is derived,
or substantially free from chemical precursors or other chemicals when chemically synthesized. In one
embodiment, the language “substantially free” means preparation of a ICAM, MAPKI10, KIAA0861,
NUMAI or GALE polypeptide or ICAM, MAPKI10, KIAA0861, NUMAI or GALE polypeptide variant
having less than about 30%, 20%, 10% and sometimes 5% (by dry weight), of non-JCAM, MAPK10,
KI440861, NUMAI or GALE polypeptide (also referred to herein as a “contaminating protein™), or of
chemical precursors or non-ICAM, MAPKI10, KIAA0861, NUMAI or GALE chemicals. When the ICAM,
MAPKI10, KIAA0861, NUMAI or GALE polypeptide or a biologically active portion thereof is
recombinantly produced, it is also often substantially free of culture medium, specifically, where culture
medium represents less than about 20%, sometimes less than about 10%, and often less than about 5% of
the volume of the polypeptide prepafation. Isolated or purified JCAM, MAPK10, KIAA0861, NUMAI or
GALE polypeptide preparations are sometimes 0.01 milligrams or more or 0.1 milligrams or more, and
often 1.0 milligrams or more and 10 milligrams or more in dry weight. In specific embodiments, a
polypeptide comprises a leucine at amino acid position 359 in SEQ ID NO: 17, a leucine at amino acid
position 378 in SEQ ID NO: 17, or an alanine at amino acid position 857 in SEQ ID NO: 17, or a ICAMS
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polypeptide comprises a proline at amino acid position 352 or an alanine at amino acid position 348 in
SEQ ID NO: 15.

[0093] In another aspect, featured herein are JCAM, MAPK] 0, KIAA0861, NUMAI or GALE
polypeptides and biologically active or antigenic fragments thereof that are useful as reagents or targets
in assays applicable to prevention, treatment or diagnosis of breast cancer. In another embodiment,
provided herein are ICAM, MAPKI10, KIAA0861, NUMAI or GALE polypeptides having a ICAM,
MAPKI0, KIAA40861, NUMAI or GALE activity or activities.

[0094] Further included herein are ICAM, MAPKI0, KIAA0861, NUMAI or GALE polypeptide
fragments. The polypeptide fragment may be a domain or part of a domain of a ICAM, MAPK]I0),
KI440861, NUMAI or GALE polypeptide. The polypeptide fragment is often 50 or fewer, 100 or fewer,
or 200 or fewer amino acids in length, and is sometimes 300, 400, 500, 600, 700, or 900 or fewer amino
acids in length. In certain embodiments, the polypeptide fragment comprises, consists essentially of, or
consists of, at least 6 consecutive amino acids and not more than 1211 consecutive amino acids of SEQ
ID NO: 13-18, or the polypeptide fragment comprises, consists essentially of, or consists of, at least 6
consecutive amino acids and not more than 543 consecutive amino acids of SEQ ID NO: 13-18.

[0095] ICAM, MAPK10, KIA40861, NUMAI or GALE polypeptides described herein can be used as
immunogens to produce anti-fICAM, MAPKI0, KIAA0861, NUMAI or GALE antibodies in a subject, to
purify ICAM, MAPKI0, KIAA0861, NUMAI or GALE ligands or binding partners, and in screening
assays to identify molecules which inhibit or enhance the interaction of J CAM, MAPK10, KI4A40861,
NUMAI or GALE with a ICAM, MAPK10, KIAA0861, NUMAI or GALE substrate. Full-length ICAM,
MAPK10, KIAA0861, NUMAI or GALE polypeptides and polynucleotides encoding the same may be
specifically substituted for a ICAM, MAPK10, KIAA0861, NUMAI or GALE polypeptide fragment or
polynucleotide encoding the same in any embodiment described herein.

[0096] Substantially identical polypeptides may depart from the amino acid sequences set forth in
SEQ ID NO: 13-18 in different manners. For example, conservative amino acid modifications may be
introduced at one or more positions in the amino acid sequences of SEQ ID NO: 13-18. A “conservative
amino acid substitution” is one in which the amino acid is replaced by another amino acid having a
similar structure and/or chemical function. Families of amino acid residues having similar structures and
functions are well known. These families include amino acids with basic side chains (e.g., lysine,
arginine, histidine), acidic side chains (e.g., aspartic acid, glutamic acid), uncharged polar side chains
(e.g., glycine, asparagine, glutamine, serine, threonine, tyrosine, cysteine), nonpolar side chains (e.g.,
alanine, valine, leucine, isoleucine, proline, phenylalanine, methionine, tryptophan), beta-branched side |
chains (e.g., threonine, valine, isoleucine) and aromatic side chains (e.g., tyrosine, phenylalanine,
tryptophan, histidine). Also, essential and non-essential amino acids may be replaced. A “non-essential”

amino acid is one that can be altered without abolishing or substantially altering the biological function
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of a ICAM, MAPKI0, KIA40861, NUMAI or GALE polypeptide, whereas altering an “essential” amino
acid abolishes or substantially alters the biological function of a ICAM, MAPKI10, KI440861, NUMAI or
GALE polypeptide. Amino acids that are conserved among ICAM, MAPK10, KIAA0861, NUMAI or
GALE polypeptides are typically essential amino acids.

[0097] Also, ICAM, MAPK10, KIAA0861, NUMA1 or GALE polypeptides and polypeptide variants
may exist as chimeric or fusion polypeptides. As used heléein, a ICAM, MAPKI10, KIAA0861, NUMAI or
GALE “chimeric polypeptide” or “fusion polypeptide” includes a ICAM, MAPK10, KIAA0861, NUMAI
or GALE polypeptide linked to a non-ICAM, MAPK10, KIA40861, NUMAI or GALE polypeptide. A
“non-ICAM, MAPKI10, KIA40861, NUMAI or GALE polypeptide” refers to a polypeptide having an
amino acid sequence corresponding to a polypeptide which is not substantially identical to the ICAM,
MAPKI10, KIA40861, NUMAI or GALE polypeptide, which includes, for example, a polypeptide that is
different from the ICAM, MAPK10, KIA40861, NUMAI or GALE polypeptide and derived from the same
or a different organism. The ICAM, MAPK10, KIA40861, NUMAI or GALE polypeptide in the fusion
polypeptide can correspond to an entire or nearly entire ICAM, MAPK10, KIAA0861, NUMAI or GALE
polypeptide or a fragment thereof. The non-fTCAM, MAPK10, KIA40861, NUMAI or GALE polypeptide
can be fused to the N-terminus or C-terminus of the ICAM, MAPKI10, KIA40861, NUMAI or GALE
polypeptide.

[0098] Fusion polypeptides can include a moiety having high affinity for a ligand. For example, the
fusion polypeptide can be a GST-ICAM, MAPK10, KIA40861, NUMAI or GALE fusion polypeptide in
which the ICAM, MAPKI10, KIAA0861, NUMAI or GALE sequences are fused to the C-terminus of the
GST sequences, or a polyhistidine-JCAM, MAPK10, KIAA0861, NUMAI or GALE fusion polypeptide in
which the ICAM, MAPKI10, KIAA0861, NUMAI or GALE polypeptide is fused at the N- or C-terminus to
a string of histidine residues. Such fusion polypeptides can facilitate purification of recombinant ICAM,
MAPKI10, KIAA0861, NUMAI or GALE. Expression vectors are commercially available that already
encode a fusion moiety (e.g., a GST polypeptide), and a ICAM, MAPK10, KIA40861, NUMAI or GALE
nucleic acid can be cloned into an expression vector such that the fusion moiety is linked in-frame to the
ICAM, MAPK10, KIAA0861, NUMA1I or GALE polypeptide. Further, the fusion polypeptide can be a
ICAM, MAPKI10, KIA40861, NUMAI or GALE polypeptide containing a heterologous signal sequence at
its N-terminus. In certain host cells (e.g., mammalian host cells), expression, secretion, cellular
internalization, and cellular localization of a ICAM, MAPK10, KIAA0861, NUMAI or GALE polypeptide
can be increased through use of a heterologous signal sequence. Fusion polypeptides can also include all
or a part of a serum polypeptide (e.g., an IgG cbnstant region or human serum albumin).

[0099] ICAM, MAPK10, KIAA0861, NUMAI or GALE polypeptides or fragments thereof can be
incorporated into pharmaceutical compositions and administered to a subject in vivo. Administration of
these ICAM, MAPK10, KIA40861, NUMAI or GALE polypeptides can be used to affect the
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bioavailability of a [CAM, MAPK10, KIA40861, NUMAI or GALE substrate and may effectively
increase or decrease JCAM, MAPKI10, KIA40861, NUMAI or GALE biological activity in a cell or
effectively supplement dysfunctional or hyperactive JCAM, MAPK10, KIAA0861, NUMAI or GALE
polypeptide. ICAM, MAPK10, KIAA0861, NUMAI or GALE fusion polypeptides may be useful
therapeutically for the treatment of disorders caused by, for example, (i) aberrant modification or
mutation of a gene encoding a ICAM, MAPKI10, KIA40861, NUMAI or GALE polypeptide; (ii) mis-
regulation of the JCAM, MAPK10, KIA40861, NUMA1 or GALE gene; and (iii) aberrant post-
translational modification of a ICAM, MAPK10, KIA40861, NUMAI or GALE polypeptide. Also, ICAM,
MAPKI0, KIA40861, NUMAI or GALE polypeptides can be used as immunogens to produce anti-ICAM,
MAPKI10, KIA40861, NUMA1 or GALE antibodies in a subject, to purify JCAM, MAPKI10, KIAA0861,
NUMAI or GALE ligands or binding partners, and in screening assays to identify molecules which inhibit
or enhance the interaction of JCAM, MAPKI0, KIA40861, NUMAI or GALE with a ICAM, MAPK10,
KIAA0861, NUMAI or GALE substrate. |

[0100] In addition, polypeptides can be chemically synthesized using techniques known in the art
(See, e.g., Creighton, 1983 Proteins. New York, N.Y.: W. H. Freeman and Company; and Hunkapiller ez
al., (1984) Nature July 12 -18;310(5973):105-11). For example, a relative short polypeptide fragment can
be synthesized by use of a peptide synthesizer. Furthermore, if desired, non-classical amino acids or
chemical amino acid analogs can be introduced as a substitution or addition into the fragment sequence.
Non-classical amino acids include, but are not limited to, to the D-isomers of the common amino acids,
2,4-diaminobutyric acid, a-amino isobutyric acid, 4-aminobutyric acid, Abu, 2-amino butyric acid, g-
Abu, e-Ahx, 6-amino hexanoic acid, Aib, 2-amino isobutyric acid, 3-amino propionic‘acid, ornithine,
norleucine, norvaline, hydroxyproline, sarcosine, citrulline, homocitrulline, cysteic acid, t-butylglycine, t-
butylalanine, phenylglycine, cyclohexylalanine, b-alanine, fluoroamino acids, designer amino acids such
as b-methyl amino acids, Ca-methyl amino acids, Na~-methy! amino acids, and amino acid analogs in
general. Furthermore, the amino acid can be D (dextrorotary) or L (levorotary).

[0101] Also included are polypeptide fragments which are differentially modified during or after
translation, e.g., by glycosylation, acetylation, phosphorylation, amidation, derivatization by known
protecting/blocking groups, proteolytic cleavage, linkage to an antibody molecule or other cellular ligand,
and the like. Any of numerous chemical modifications may be carried out by known techniques,
including but not limited, to specific chemical cleavage by cyanogen bromide, trypsin, chymotrypsin,
papain, V8 protease, NaBH,; acetylation, formylation, oxidation, reduction; metabolic synthesis in the
presence of tunicamycin; and the like.

[0102] Additional post-translational modifications include, for example, N-linked or O-linked
carbohydrate chains, processing of N-terminal or C-terminal ends), attachment of chemical moieties to

the amino acid backbone, chemical modifications of N-linked or O-linked carbohydrate chains, and
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addition or deletion of an N-terminal methionine residue as a result of prokaryotic host cell expression.
The polypeptide fragments may also be modified with a detectable label, such as an enzymatic,
fluorescent, isotopic or affinity label to allow for detection and isolation of the polypeptide.

[0103] Also provided are chemically modified polypeptide derivatives that may provide additional
advantages such as increased solubility, stability and circulating time of the polypeptide, or decreased
immunogenicity. See U.S. Pat. No: 4,179,337. The chemical moieties for derivitization may be selected
from water soluble polymers such as polyethylene glycol, ethylene glycol/propylene glycol copolymers,
carboxymethylcellulose, dextran, polyvinyl alcohol and the like. The polypeptides may be modified at
random positions within the molecule, or at predetermined positions within the molecule and may
include one, two, three or more attached chemical moieties.

[0104] The polymer may be of any molecular weight, and may be branched or unbranched. For
polyethylene glycol, the molecular weight is between about 1 kDa and about 100 kDa (the term “about”
indicating that in preparations of polyethylene glycol, some molecules will weigh more, some less, than
the stated molecular weight) for ease in handling and manufacturing. Other sizes may be used, depending
on the desired therapeutic profile (e.g., the duration of sustained release desired, the effects, if any on
biological activity, the ease in handling, the degree or lack of antigenicity and other known effects of the
polyethylene glycol to a therapeutic protein or analog).

[0105] The polyethylene glycol molecules (or other chemical moieties) should be attached to the
polypeptide with consideration of effects on functional or antigenic domains of the polypeptide. There
are a number of attachment methods available to those skilled in the art, e.g., EP 0 401 384, herein
incorporated by reference (coupling PEG to G-CSF), see also Malik et al. (1992) Exp Hematol.
September;20(8):1028-35, reporting pegylation of GM-CSF using tresyl chloride). For example,
polyethylene glycol may be covalently bound through amino acid residues via a reactive group, such as, a
free amino or carboxyl group. Reactive groups are those to which an activated polyethylene glycol
molecule may be bound. The amino acid residues having a free amino group may include lysine residues
and the N-terminal amino acid residues; those having a free carboxyl group may include aspartic acid
residues, glutamic acid residues and the C-terminal amino acid residue. Sulfhydryl groups may also be
used as a reactive group for attaching the polyethylene glycol molecules. A polymer sometimes is
attached at an amino group, such as attachment at the N-terminus or lysine group.

[0106] One may specifically desire proteins chemically modified at the N-terminus. Using
polyethylene glycol as an illustration of the present composition, one may select from a variety of
polyethylene glycol molecules (by molecular weight, branching, and the like), the proportion of
polyethylene glycol molecules to protein (polypeptide) molecules in the reaction mix, the type of
pegylation reaction to be performed, and the method of obtaining the selected N-terminally pegylated
protein. The method of obtaining the N-terminally pegylated preparation (i.e., separating this moiety
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from other monopegylated moieties if necessary) may be by purification of the N-terminally pegylated
material from a population of pegylated protein molecules. Selective proteins chemically modified at the
N-terminus may be accomplished by reductive alkylation, which exploits differential reactivity of
different types of primary amino groups (lysine versus the N-terminal) available for derivatization in a
particular protein. Under the appropriate reaction conditions, substantially selective derivatization of the

protein at the N-terminus with a carbonyl group containing polymer is achieved.

Substantially Identical Nucleic Acids and Polypeptides

[0107] Nucleotide sequences and polypeptide sequences that are substantially identical to a JCAM,
MAPKI10, KIA40861, NUMAI or GALE nucleotide sequence and the ICAM, MAPKI 0, KIAA0861,
NUMAI or GALE polypeptide sequences encoded by those nucleotide sequences are included herein.
The term “substantially identical” as used herein refers to two or more nucleic acids or polypeptides
sharing one or more identical nucleotide sequences or polypeptide sequences, respectively. Included are
nucleotide sequences or polypeptide sequences that are 55% or more, 60% or more, 65% or more, 70%
or more, 75% or more, 80% or more, 85% or more, 90% or more, 95% or more (each often within a 1%,
2%, 3% or 4% variability) or more identical to the nucleotide sequences in SEQ ID NO: 1-12 or the
encoded JICAM, MAPKI0, KIAA0861, NUMAI or GALE polypeptide amino acid sequences. One test for
determining whether two nucleic acids are substantially identical is to determine the percent of identical
nucleotide sequences or polypeptide sequences shared between the nucleic acids or polypeptides.

[0108] Calculations of sequence identity are often performed as follows. Sequences are aligned for
optimal comparison purposes (e.g., gaps can be introduced in one or both of a first and a second amino
acid or nucleic acid sequence for optimal alignment and non-homologous sequences can be disregarded
for comparison purposes). The length of a reference sequence aligned for comparison purposes is
sometimes 30% or more, 40% or more, 50% or more, often 60% or more, and more often 70% or more,
80% or more, 90% or more, 90% or more, or 100% of the length of the reference sequence. The
nucleotides or amino acids at corresponding nucleotide or polypeptide positions, respectively, are then
compared among the two sequences. When a position in the first sequence is occupied by the same
nucleotide or amino acid as the corresponding position in the second sequence, the nucleotides or amino
acids are deemed to be identical at that position. The percent identity between the two sequences is a
function of the number of identical positions shared by the sequences, taking into account the number of
gaps, and the length of each gap, introduced for optimal alignment of the two sequences.

[0109] Comparison of sequences and determination of percent identity between two sequences can
be accomplished using a mathematical algorithm. Percent identity between two amino acid or nucleotide
sequences can be determined using the algorithm of Meyers & Miller, CABIOS 4: 11-17 (1989), which
has been incorporated into the ALIGN program (version 2.0), using a PAM120 weight residue table, a
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gap length penalty of 12 and a gap penalty of 4. Also, percent identity between two amino acid
sequences can be determined using the Needleman & Wunsch, J. Mol. Biol. 48: 444-453 (1970)
algorithm which has been incorporated into the GAP program in the GCG software package (available at
the http address www.gcg.com), using either a Blossum 62 matrix or a PAM250 matrix, and a gap weight
of 16, 14, 12, 10, 8, 6, or4 and a length weight of 1, 2, 3, 4, 5, or 6. Percent identity between two
nucleotide sequences can be determined using the GAP program in the GCG software package (available
at http address www.gcg.com), using a NWSgapdna.CMP matrix and a gap weight of 40, 50, 60, 70, or
80 and a length weight of 1, 2, 3, 4, 5, or 6. A set of parameters often used is a Blossum 62 scoring
matrix with a gap open penalty of 12, a gap extend penalty of 4, and a frameshift gap penalty of 5.

[0110] Another manner for determining if two nucleic acids are substantially identical is to assess
whether a polynucleotide homologous to one nucleic acid will hybridize to the other nucleic acid under
stringent conditions. As use herein, the term “stringent conditions™ refers to conditions for hybridization
and washing. Stringent conditions are known to those skilled in the art and can be found in Current
Protocols in Molecular Biology, John Wiley & Sons, N.Y. , 6.3.1-6.3.6 (1989). Aqueous and non-
aqueous methods are described in that reference and either can be used. An example of stringent
hybridization conditions is hybridization in 6X sodium chloride/sodium citrate (SSC) at about 45°C,
followed by one or more washes in 0.2X SSC, 0.1% SDS at 50°C. Another example of stringent
hybridization conditions are hybridization in 6X sodium chloride/sodium citrate (SSC) at about 45°C,
followed by one or more washes in 0.2X SSC, 0.1% SDS at 55°C. A further example of stringent
hybridization conditions is hybridization in 6X sodium chloride/sodium citrate (SSC) at about 45°C,
followed by one or more washes in 0.2X SSC, 0.1% SDS at 60°C. Often, stringent hybridization
conditions are hybridization in 6X sodium chloride/sodium citrate (SSC) at about 45°C, followed by one
or more washes in 0.2X SSC, 0.1% SDS at 65°C. More often, stringency conditions are 0.5M sodium
phosphate, 7% SDS at 65°C, followed by one or more washes at 0.2X SSC, 1% SDS at 65°C.

[0111] An example of a substantially identical nucleotide sequence to a ICAM, MAPKIO0,
K1440861, NUMAI or GALE nucleotide sequence is one that has a different nucleotide sequence but still
encodes the same polypeptide sequence encoded by the ICAM, MAPKI0, KIAA0861, NUMAI or GALE
nucleotide sequence. Another example is a nucleotide sequence that encodes a polypeptide having a
polypeptide sequence that is more than 70% or more identical to, sometimes 75% or more, 80% or more,
or 85% or more identical to, and often 90% or more and 95% or more identical to a polypeptide sequence
encoded by a ICAM, MAPK10, KIAA0861, NUMAI or GALE nucleotide sequence. ﬂ

[0112] ICAM, MAPK10, KIAA0861, NUMAI or GALE nucleotide sequences and ICAM, MAPKI0,
KIA40861, NUMAI or GALE amino acid sequences can be used as “query sequences” to perform a

search against public databases to identify other family members or related sequences, for example. Such
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searches can be performed using the NBLAST and XBLAST programs (version 2.0) of Altschul ez al., J.
Mol. Biol. 215: 403-10 (1990). BLAST nucleotide searches can be performed with the NBLAST
program, score = 100, wordlength = 12 to obtain nucleotide sequences homologous to nucleotide
sequences from SEQ ID NO: 1-12. BLAST polypeptide searches can be performed with the XBLAST
program, score = 50, wordlength = 3 to obtain amino acid sequences homologous to polypeptides
encoded by a ICAM, MAPK10, KIA40861, NUMAI or GALE nucleotide sequence. To obtain gapped
alignments for comparison purposes, Gapped BLAST can be utilized as described in Altschul et al.,
Nucleic Acids Res. 25(17): 3389-3402 (1997). When utilizing BLAST and Gapped BLAST programs,
default parameters of the respective programs (e.g., XBLAST and NBLAST) can be used (see the http
address www.ncbi.nlm.nih.gov).

[0113] A nucleic acid that is substantially identical to a ICAM, MAPKI0, KIAA0861, NUMAI or
GALE nucleotide sequence may include polymorphic sites at positions equivalent to those described
herein when the sequences are aligned. For example, using the alignment procedures described herein,
SNPs in a sequence substantially identical to a sequence in SEQ ID NO: 1-12 can be identified at
nucleotide positions that match (i.e., align) with nucleotides at SNP positions in the nucleotide sequence
of SEQ ID NO: 1-12. Also, where a polymorphic variation results in an insertion or deletion, insertion or
deletion of a nucleotide sequence from a reference sequence can change the relative positions of other
polymorphic sites in the nucleotide sequence.

[0114] Substantially identical nucleotide and polypeptide sequences include those that are naturally
occurring, such as allelic variants (same locus), splice variants, homologs (different locus), and orthologs
(different organism) or can be non-naturally occurring. Non-naturally occurring variants can be
generated by mutagenesis techniques, including those applied to polynucleotides, cells, or organisms.
The variants can contain nucleotide substitutions, deletions, inversions and insertions. Variation can
occur in either or both the coding and non-coding regions. The variations can produce both conservative
and non-conservative amino acid substitutions (as compared in the encoded product). Orthologs,
homologs, allelic variants, and splice variants can be identified using methods known in the art. These
variants normally comprise a nucleotide sequence encoding a polypeptide that is 50% or more, about
55% or more, often about 70-75% or more, more often about 80-85% or more, and typically about 90-
95% or more identical to the amino acid sequences of target polypeptides or a fragment thereof. Such
nucleic acid molecules readily can be identified as being able to hybridize under stringent conditions to a
nucleotide sequence in SEQ ID NO: 1-12 or a fragment thereof. Nucleic acid molecules corresponding
to orthologs, homologs, and allelic variants of a nucleotide sequence in SEQ ID NO: 1-12 can be
identified by mapping the sequence to the same chromosome or locus as the nucleotide sequence in SEQ
ID NO: 1-12.

30



WO 2004/047623 PCT/US2003/037948

[0115] Also, substantially identical nucleotide sequences may include codons that are altered with
respect to the naturally occurring sequence for enhancing expression of a target polypeptide in a
particular expression system. For example, the nucleic acid can be one in which one or more codons are
altered, and often 10% or more or 20% or more of the codons are altered for optimized expression in
bacteria (e.g., E. coli.), yeast (e.g., S. cervesiae), human (e.g., 293 cells), insect, or rodent (e.g., hamster)

cells.

Methods for Identifying Subjects at Risk of Breast Cancer and Breast Cancer Risk in a Subject
[0116] Methods for prognosing and diagnosing breast cancer in subjects are provided herein. These

methods include detecting the presence or absence of one or more polymorphic variations associated with
breast cancer in a nucleotide sequence set forth in SEQ ID NO: 1-5, or substantially identical sequence
thereof, in a sample from a subject, where the presence of a polymorphic variant is indicative of a risk of
breast cancer.

[0117] Thus, featured herein is a method for detecting a subject at risk of breast cancer or the risk of
breast cancer in a subject, which comprises detecting the presence or absence of a polymorphic variation
associated with breast cancer at a polymorphi¢ site in a nucleic acid sample from a subject, where the
nucleotide sequence comprises a polynucleotide sequence selected from the group consisting of: (a) a
nucleotide sequence set forth in SEQ ID NO: 1-5; (b) a nucleotide sequence which encodes a polypeptide
having an amino acid sequence encoded by a nucleotide sequence in SEQ ID NO: 1-5; (c) a nucleotide
sequence which encodes a polypeptide that is 90% or more identical to an amino acid sequence encoded
by a nucleotide sequence in SEQ ID NO: 1-5 or a nucleotide sequence about 90% or more identical to the
nucleotide sequence set forth in SEQ ID NO: 1-5; and (d) a fragment of a nu'cleotide sequence of (a), (b),
or (c), often a fragment that includes a polymorphic site associated with breast cancer; whereby the
presence of the polymorphic variation is indicative of a risk of breast cancer in the subject.

[0118] In certain embodiments, determining the presence of a combination of two or more
polymorphic variants associated with breast cancer in one or more genetic loci (e.g., one or more genes)
of the sample is determined to identify, quantify and/or estimate, risk of breast cancer. The risk often is
the probability of having or developing breast cancer. The risk sometimes is expressed as a relative risk
with respect to a population average risk of breast cancer, and sometimes is expressed as a relative risk
with resepect to the lowest risk group. Such relative risk assessments often are based upon penetrance
values determined by statistical methods (see e.g., statistical analysis Example 9), and are particularly
useful to clinicians and insurance companies for assessing risk of breast cancer (e.g., a clinician can
target appropriate detection, prevention and therapeutic regimens to a partient after determining the
patient’s risk of breast cancer, and an insurance company can fine tune actuarial tables based upon

population genotype assessments of breast cancer risk). Risk of breast cancer sometimes is expressed as
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an 0dds ratio, which is the odds of a particular person having a genotype has or will develop breast
cancer with respect to another genotype group (e.g., the most disease protective genotype or population
average). In related embodiments, the determination is utilized to identify a subject at risk of breast
cancer. In an embodiment, two or more polymorphic variations are detected in two or more regions in
human genomic DNA associated with increased risk of breast cancer, such as regions selected from the
group of loci consisting of ICAM, MAPKI0, KI4A0861, NUMAI and GALE, for example. In certain
embodiments, 3 or more, or 4, 5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 or 20 or more
polymorphic variants are detected in the sample. In specific embodiments, polymorphic variants are
detected in ICAM, MAPKI10, KIAA0861, NUMAI and GALE loci, such as at positions 44247 in SEQ ID
NO: 1 (ICAM), position 36424 in SEQ ID NO: 2 (MAPKI0), position 48563 in SEQ ID NO: 3
(KI1440861), position 49002 in SEQ ID NO: 4 (NUMAI) and position 174 in SEQ ID NO: 5 (GALE), for
example. In certain embodiments, polymorphic variants are detected at other genetic loci (e. g., the
polymorphic variants can be detected in ICAM, MAPK10, KIAA0861, NUMAI and/or GALE in addition
to other loci or only in other loci), where the other loci include but are not limited to RAD21, KLFI2,
SPUVE, GRIN34, PFIKI, SERPINAS, LOC115209, HRMTIL3, DLGI, KI4A0783, DPF3, CENPCI,
GP6, LAMA4, CHCB/C200RF154, LOC338749, and TTN/LOC351327, which are described in
concurrently-filed patent applications having attorney docket numbers 524592006700, 524592006800,
524592007000, 524592007100 and 524592007200, and any others disclosed in patent application nos.
60/429,136 (filed November 25, 2002) 60/490,234 (filed July 24, 2003).

[0119] A risk of developing aggressive forms of breast cancer likely to metastasize or invade
surrounding tissues (e.g., Stage IIIA, IIIB, and IV breast cancers), and subjects at risk of developing
aggressive forms of breast cancer also may be identified by the methods described herein. These
methods include collecting phenotype information from subjects having breast cancer, which includes the
stage of progression of the breast cancer, and performing a secondary phenotype analysis to detect the
presence or absence of one or more polymorphic variations associated with a particular stage form of
breast cancer. Thus, detecting the presence or absence of one or more polymorphic variations in a ICAM,
MAPK10, KIA40861, NUMAI or GALE nucleotide sequence associated with a late stage form of breast
cancer often is prognostic and/or diagnostic of an aggressive form of the cancer.

[0120] Results from prognostic tests may be combined with other test results to diagnose breast
cancer. For example, prognostic results may be gathered, a patient sample may be ordered based on a
determined predisposition to breast cancer, the patient sample is analyzed, and the results of the analysis
may be utilized to diagnose breast cancer. Also breast cancer diagnostic methods can be developed from
studies used to generate prognostic/diagnostic methods in which populations are stratified into
subpopulations having different progressions of breast cancer. In another embodiment, prognostic results

may be gathered; a patient’s risk factors for developing breast cancer analyzed (e.g., age, race, family
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history, age of first menstrual cycle, age at birth of first child); and a patient sample may be ordered
based on a determined predisposition to breast cancer. In an alternative embodiment, the results from
predisposition analyses described herein may be combined with other test results indicative of breast
cancer, which were previously, concurrently, or subsequently gathered with respect to the predisposition
testing. In these embodiments, the combination of the prognostic test results with other test results can
be probative of breast cancer, and the combination can be utilized as a breast cancer diagnostic. The
results of any test indicative of breast cancer known in the art may be combined with the methods
described herein. Examples of such tests are mammography (e.g., a more frequent and/or earlier
mammography regimen may be prescribed); breast biopsy and optionally a biopsy from another tissue;
breast ultrasound and optionally an ultrasound analysis of another tissue; breast magnetic resonance
imaging (MRI) and optionally an MRI analysis of another tissue; electrical impedance (T-scan) analysis
of breast and optionally of another tissue; ductal lavage; nuclear medicine analysis (e.g.,
scintimammography); BRCAI and/or BRCA2 sequence analysis results; and thermal imaging of the
breast and optionally of another tissue. Testing may be performed on tissue other than breast to diagnose
the occurrence of metastasis (e.g., testing of the lymph node).

[0121] Risk of breast cancer sometimes is expressed as a probability, such as an odds ratio,
percentage, or risk factor. The risk is based upon the presence or absence of one or more polymorphic
variants described herein, and also may be based in part upon phenotypic traits of the individual being
tested. Methods for calculating predispositions based upon patient data are well known (see, e.g.,
Agresti, Categorical Data Analysis, 2nd Ed. 2002. Wiley). Allelotyping and genotyping analyses may be
carried out in populations other than those exemplified herein to enhance the predictive power of the
prognostic method. These further analyses are executed in view of the exemplified procedures described
herein, and may be based upon the same polymorphic variations or additional polymorphic variations.
Risk determinations for breast cancer are useful in a variety of applications. In one embodiment, breast
cancer risk determinations are used by clinicians to direct appropriate detection, preventative and
treatment procedures to subjects who most require these. In another embodiment, breast cancer risk
determinations are used by health insurers for preparing actuarial tables and for calculating insurance
premiums.

[0122] The nucleic acid sample typically is isolated from a biological sample obtained from a
subject. For example, nucleic acid can be isolated from blood, saliva, sputum, urine, cell scrapings, and
biopsy tissue. The nucleic acid sample can be isolated from a biological sample using standard
techniques, such as the technique described in Example 2. As used herein, the term “subject” refers
primarily to humans but also refers to other mammals such as dogs, cats, and ungulates (e.g., cattle,
sheep, and swine). Subjects also include avians (e.g., chickens and turkeys), reptiles, and fish (e.g.,

salmon), as embodiments described herein can be adapted to nucleic acid samples isolated from any of
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these organisms. The nucleic acid sample may be isolated from the subject and then directly utilized in a
method for determining the presence of a polymorphic variant, or alternatively, the sample may be
isolated and then stored (e.g., frozen) for a period of time before being subjected to analysis.

[0123] The presence or absence of a polymorphic variant is determined using one or both
chromosomal complements represented in the nucleic acid sample. Determining the presence or absence
of a polymorphic variant in both chromosomal complements represented in a nucleic acid sample from a
subject having a copy of each chromosome is useful for determining the zygosity of an individual for the
polymorphic variant (i.e., whether the individual is homozygous or heterozygous for the polymorphic
variant). Any oligonucleotide-based diagnostic may be utilized to determine whether a sample includes
the presence or absence of a polymorphic variant in a sample. For example, primer extension methods,
ligz;se sequence determination methods (e.g., U.S. Pat. Nos. 5,679,524 and 5,952,174, and WO
01/27326), mismatch sequence determination methods (e.g., U.S. Pat. Nos. 5,851,770; 5,958,692; 4
6,110,684; and 6,183,958), microarray sequence determination methods, restriction fragment length
polymorphism (RFLP), single strand conformation polymorphism detection (SSCP) (e.g., U.S. Pat. Nos.
5,891,625 and 6,013,499), PCR-based assays (e.g., TAQMAN® PCR System (Applied Biosystems)), and
nucleotide sequencing methods may be used.

[0124] Oligonucleotide extension methods typically involve providing a pair of oligonucleotide
primers in a polymerase chain reaction (PCR) or in other nucleic acid amplification methods for the
purpose of amplifying a region from the nucleic acid sample that comprises the polymorphic variation.
One oligonucleotide primer is complementary to a region 3” of the polymorphism and the other is
complementary to a region 5” of the polymorphism. A PCR primer pair may be used in methods
disclosed in U.S. Pat. Nos. 4,683,195; 4,683,202, 4,965,188; 5,656,493; 5,998,143; 6,140,054; WO
01/27327; and WO 01/27329 for example. PCR primer pairs may also be used in any commercially
available machines that perform PCR, such as any of the GENEAMP® Systems available from Applied
Biosystems. Also, those of ordinary skill in the art will be able to design oligonucleotide primers based
upon a nucleotide sequence set forth in SEQ ID NO: 1-5 without undue experimentation using
knowledge readily available in the art.

[0125] Also provided is an extension oligonucleotide that hybridizes to the amplified fragment
adjacent to the polymorphic variation. As used herein, the term “adjacent” refers to the 3’ end of the
extension oligonucleotide being often 1 nucleotide from the 5 end of the polymorphic site, and
sometimes 2, 3, 4, 5, 6, 7, 8, 9, or 10 nucleotides from the 5’ end of the polymorphic site, in the nucleic
acid when the extension oligonucleotide is hybridized to the nucleic acid. The extension oligonucleotide
then is extended by one or more nucleotides, and the number and/or type of nucleotides that are added to
the extension oligonucleotide determine whether the polymorphic variant is present. Oligonucleotide
extension methods are disclosed, for example, in U.S. Pat. Nos. 4,656,127; 4,851,331; 5,679,524;
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5,834,189; 5,876,934; 5,908,755; 5,912,118; 5,976,802; 5,981,186; 6,004,744; 6,013,431; 6,017,702;
6,046,005; 6,087,095; 6,210,891; and WO 01/20039. Oligonucleotide extension methods using mass
spectrometry are described, for example, in U.S. Pat. Nos. 5,547,835; 5,605,798; 5,691,141; 5,849,542;
5,869,242; 5,928,906; 6,043,031; and 6,194,144, and a method often utilized is described herein in
Example 2. Multiple extension oligonucleotides may be utilized in one reaction, which is referred to
herein as “multiplexing.”

[0126] A microarray can be utilized for determining whether a polymorphic variant is present or
absent in a nucleic acid sample. A microarray may include any oligonucleotides described herein, and
methods for making and using oligonucleotide microarrays' suitable for diagnostic use are disclosed in
U.S. Pat. Nos. 5,492,806; 5,525,464; 5,589,330; 5,695,940; 5,849,483; 6,018,041; 6,045,996; 6,136,541;
6,142,681; 6,156,501; 6,197,506; 6,223,127; 6,225,625; 6,229,911; 6,239,273; WO 00/52625; WO
01/25485; and WO 01/29259. The microarray typically comprises a solid support and the
oligonucleotides may be linked to this solid support by covalent bonds or by non-covalent interactions.
The oligonucleotides may also be linked to the solid support directly or by a spacer molecule. A
microarray may comprise one or more oligonucleotides complementary to a polymorphic site set forth in
SEQ ID NO: 1-5 or below.

[0127] A kit also may be utilized for determining whether a polymorphic variant is present or absent
in a nucleic acid sample. A kit often comprises one or more pairs of oligonucleotide primers useful for
amplifying a fragment of a JCAM, MAPK10, KIAA0861, NUMAI or GALE nucleotide sequence or a
substantially identical sequence thereof, where the fragment includes a polymorphic site. The kit
sometimes comprises a polymerizing agent, for example, a thermostable nucleic acid polymerase such as
one disclosed in U.S. Pat. Nos. 4,889,818 or 6,077,664. Also, the kit often comprises an elongation
oligonucleotide that hybridizes to a ICAM, MAPK10, KIA40861, NUMAI or GALE nucleotide sequence
in a nucleic acid sample adjacent to the polymorphic site. Where the kit includes an elongation
oligonucleotide, it also often comprises chain elongating nucleotides, such as dATP, dTTP, dGTP, dCTP,
and dITP, including analogs of dATP, dTTP, dGTP, dCTP and dITP, provided that such analogs are
substrates for a thermostable nucleic acid polymerase and can be incorporated into a nucleic acid chain
elongated from the extension oligonucleotide. Along with chain elongating nucleotides would be one or
more chain terminating nucleotides such as ddATP, ddTTP, ddGTP, ddCTP, and the like. In an
embodiment, the kit comprises one or more oligonucleotide primer pairs, a polymerizing agent, chain
elongating nucleotides, at least one elongation oligonucleotide, and one or more chain terminating
nucleotides. Kits optionally include buffers, vials, microtiter plates, and instructions for use.

[0128] An individual identified as being at risk of breast cancer may be heterozygous or
homozygous with respect to the allele associated with a higher risk of breast cancer. A subject

homozygous for an allele associated with an increased risk of breast cancer is at a comparatively high

35



WO 2004/047623 PCT/US2003/037948

risk of breast cancer, a subject heterozygous for an allele associated with an increased risk of breast
cancer is at a comparatively intermediate risk of breast cancer, and a subject homozygous for an allele
associated with a decreased risk of breast cancer is at a comparatively low risk of breast cancer. A
genotype may be assessed for a complementary strand, such that the complementary nucleotide at a
particular position is detected.

[0129] Also featured are methods for determining risk of breast cancer and/or identifying a subject
at risk of breast cancer by contacting a polypeptide or protein encoded by a ICAM, MAPKI0, KIA40861,
NUMAI or GALE nucleotide sequence from a subject with an antibody that specifically binds to an
epitope associated with increased risk of breast cancer in the polypeptide. In certain embodiments, the
antibody specifically binds to an epitope that comprises a leucine at amino acid position 359 in SEQ ID
NO: 17, a leucine at amino acid position 378 in SEQ ID NO: 17, or an alanine at amino acid position 857
in SEQ ID NO: 17, a proline at amino acid position 352 in SEQ ID NO: 15 or an alanine at amino acid
position 348 in SEQ ID NO: 15.

Applications of Prognostic and Diagnostic Results to Pharmacogenomic Methods
[0130] Pharmacogenomics is a discipline that involves tailoring a treatment for a subject according

to the subject’s genotype. For example, based upon the outcome of a prognostic test described herein, a
clinician or physician may target pertinent information and preventative or therapeutic treatments to a
subject who would be benefited by the information or treatment and avoid directing such information and
treatments to a subject who would not be benefited (e.g., the treatment has no therapeutic effect and/or
the subject experiences adverse side effects). As therapeutic approaches for breast cancer continue to
evolve and improve, the goal of treatments for breast cancer related disorders is to intervene even before
clinical signs (e.g., identification of lump in the breast) first manifest. Thus, genetic markers associated
with susceptibility to breast cancer prove useful for early diagnosis, prevention and treatment of breast
cancer.

[0131] The following is an example of a pharmacogenomic embodiment. A particular treatment
regimen can exert a differential effect depending upon the subject’s genotype. Where a candidate
therapeutic exhibits a significant interaction with a major allele and a comparatively weak interaction
with a minor allele (e.g., an order of magnitude or greater difference in the interaction), such a
therapeutic typically would not be administered to a subject genotyped as being homozygous for the
minor allele, and sometimes not administered to a subject genotyped as being heterozygous for the minor
allele. In another example, where a candidate therapeutic is not significantly toxic when administered to
subjects who are homozygous for a major allele but is comparatively toxic when administered to subjects
heterozygous or homozygous for a minor allele, the candidate therapeutic is not typically administered to

subjects who are genotyped as being heterozygous or homozygous with respect to the minor allele.
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[0132] The méthods described herein are applicable to pharmacogenomic methods for detecting,
preventing, alleviating and/or treating breast cancer. For example, a nucleic acid sample from an
individual may be subjected to a genetic test described herein. Where one or more polymorphic
variations associated with increased risk of breast cancer are identified in a subject, information for
detecting, preventing or treating breast cancer and/or one or more breast cancer detection, prevention
and/or treatment regimens then may be directed to and/or prescribed to that subject.

[0133] In certain embodiments, a detection, prevenative and/or treatment regimen is specifically
prescribed and/or administered to individuals who will most benefit from it based upon their risk of
developing breast cancer assessed by the methods described herein. Thus, provided are methods for
identifying a subject at risk of breast cancer and then prescribing a detection, therapeutic or preventative
regimen to individuals identified as being at risk of breast cancer. Thus, certain embodiments are
directed to methods for treating breast cancer in a subject, reducing risk of breast cancer in a subject, or
early detection of breast cancer in a subject, which comprise: detecting the presence or absence of a
polymorphic variant associated with breast cancer in a nucleotide sequence in a nucleic acid sample from
a subject, where the nucleotide sequence comprises a polynucleotide sequence selected from the group
consisting of: (a) a nucleotide sequence set forth in SEQ ID NO: 1-5; (b) a nucleotide sequence which
encodes a polypeptide having an amino acid sequence encoded by a nucleotide sequence in SEQ ID NO:
1-5; (¢) a nucleotide sequence which encodes a polypeptide that is 90% or more identical to an amino
acid sequence encoded by a nucleotide sequence in SEQ ID NO: 1-5 or a nucleotide sequence about 90%
or more identical to the nucleotide sequence set forth in SEQ ID NO: 1-5; and (d) a fragment of a
nucleotide sequence of (a), (b), or (c), sometimes comprising a polymorphic site associated with breast
cancer; and prescribing or administering a breast cancer treatment regimen, preventative regimen and/or
detection regimen to a subject from whom the sample originated where the presence of one or more
polymorphic variations associated with breast cancer are detected in the nucleotide sequence. In these
methods, genetic results may be utilized in combination with other test results to diagnose breast cancer
as described above. Other test results include but are not limited to mammography results, imaging
results, biopsy results and results from BRCAI or BRAC2 test results, as described above.

[0134] Detection regimens include one or more mammography procedures, a regular mammography
regimen (e.g., once a year, or once every six, four, three or two months); an early mammography regimen
(e.g., mammography tests are performed beginning at age 25, 30, or 35); one or more biopsy procedures
(e.g., a regular biopsy regimen beginning at age 40); breast biopsy and biopsy from other tissue; breast
ultrasound and optionally ultrasound analysis of another tissue; breast magnetic resonance imaging
(MRI) and optionally MRI analysis of another tissue; electrical impedance (T-scan) analysis of breast and

optionally another tissue; ductal lavage; nuclear medicine analysis (e.g., scintimammography); BRCAI
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and/or BRCA2 sequence analysis results; and/or thermal imaging of the breast and optionally another
tissue.

[0135] Treatments sometimes are preventative (e.g., is prescribed or administered to reduce the
probability that a breast cancer associated condition arises or progresses), sometimes are therapeutic, and
sometimes delay, alleviate or halt the progression of breast cancer. Any known preventative or
therapeutic treatment for alleviating or preventing the occurrence of breast cancer is prescribed and/or
administered. For example, certain preventative treatments often are prescribed to subjects having a
predisposition to breast cancer and where the subject is not diagnosed with breast cancer or is diagnosed
as having symptoms indicative of early stage breast cancer (e.g., stage I). For subjects not diagnosed as
having breast cancer, any preventative treatments known in the art can be prescribed and administered,
which include selective hormone receptor modulators (e.g., selective estrogen receptor modulators
(SERMs) such as tamoxifen, reloxifene, and toremifene); compositions that prevent production of
hormones (e.g., aramotase inhibitors that prevent the production of estrogen in the adrenal gland, such as
exemestane, letrozole, anastrozol, groserelin, and megestrol); other hormonal treatments (e.g., goserelin
acetate and fulvestrant); biologic response modifiers such as antibodies (e.g., trastuzumab
(herceptin/HER2)); surgery (e.g., lumpectomy and mastectomy); drugs that delay or halt metastasis (e.g.,
pamidronate disodium); and alternative/complementary medicine (e.g., acupuncture, acupressure,
moxibustion, qi gong, reiki, ayurveda, vitamins, minerals, and herbs (e.g., astragalus root, burdock root,
garlic, green tea, and licorice root)).

[0136] The use of breast cancer treatments are well known in the art, and include surgery,
chemotherapy and/or radiation therapy. Any of the treatments may be used in combination to treat or
prevent breast cancer (e.g., surgery followed by radiation therapy of chemotherapy). Examples of
chemotherapy combinations used to treat breast cancer include: cyclophosphamide (Cytoxan),
methotrexate (Amethopterin, Mexate, Folex), and fluorouracil (Fluorouracil, 5-Fu, Adrucil), which is
referred to as CMF; cyclophosphamide, doxorubicin (Adriamycin), and fluorouracil, which is referred to
as CAF; and doxorubicin (Adriamycin) and cyclophosphamide, which is referred to as AC.

[0137] As breast cancer preventative and treatment information can be specifically targeted to
subjects in need thereof (e.g., those at risk of developing breast cancer or those that have early signs of
breast cancer), provided herein is a method for preventing or reducing the risk of developing breast
cancer in a subject, which comprises: (a) detecting the presence or absence of a polymorphic variation
associated with breast cancer at a polymorphic site in a nucleotide sequence in a nucleic acid sample
from a subject; (b) identifying a subject with a predisposition to breast cancer, whereby the presence of
the polymorphic variation is indicative of a predisposition to breast cancer in the subject; and (c) if such a
predisposition is identified, providing the subject with information about methods or products to prevent

or reduce breast cancer or to delay the onset of breast cancer. Also provided is a method of targeting
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information or advertising to a subpopulation of a human population based on the subpopulation being
genetically predisposed to a-disease or condition, which comprises: (a) detecting the presence or absence
of a polymorphic variation associated with breast cancer at a polymorphic site in a nucleotide sequence in
a nucleic acid sample from a subject; (b) identifying the subpopulation of subjects in which the
polymorphic variation is associated with breast cancer; and (c) providing information only to the
subpopulation of subjects about a particular product which may be obtained and consumed or applied by
the subject to help prevent or delay onset of the disease or condition.

[0138] Pharmacogenomics methods also may be used to analyze and predict a response to a breast
cancer treatment or a drug. For example, if pharmacogenomics analysis indicates a likelihood that an
individual will respond positively to a breast cancer treatment with a particular drug, the drug may be
administered to the individual. Conversely, if the analysis indicates that an individual is likely to respond
negatively to treatment with a particular drug, an alternative course of treatment may be prescribed. A
negative response may be defined as either the absence of an efficacious response or the presence of toxic
side effects. The response to a therapeutic treatment can be predicted in a background study in which
subjects in any of the following populations are genotyped: a population that responds favorably to a
treatment regimen, a population that does not respond significantly to a treatment regimen, and a
population that responds adversely to a treatment regiment (e.g., exhibits one or more side effects).
These populations are provided as examples and other populations and subpopulations may be analyzed.
Based upon the results of these analyses, a subject is genotyped to predict whether he or she will respond
favorably to a treatment regimen, not respond significantly to a treatment regimen, or respond adversely
to a treatment regimen.

[0139] The methods described herein also are applicable to clinical drug trials. One or more
polymorphic variants indicative of response to an agent for treating breast cancer or to side effects to an
agent for treating breast cancer may be identified using the methods described herein. Thereafter,
potential participants in clinical trials of such an agent may be screened to identify those individuals most
+ likely to respond favorably to the drug and exclude those likely to experience side effects. In that way,
the effectiveness of drug treatment may be measured in individuals who respond positively to the drug,
without lowering the measurement as a result of the inclusion of individuals who are unlikely to respond
positively in the study and without risking undesirable safety problems. In certain embodiments, the
agent for treating breast cancer described herein targets ICAM, MAPK10, KIAA40861, NUMAI or GALE
or a target in the ICAM, MAPK10, KIA40861, NUMAI or GALE pathway.

[0140] Thus, another embodiment is a method of selecting an individual for inclusion in a clinical
trial of a treatment or drug comprising the steps of: (a) obtaining a nucleic acid sample from an
individual; (b) determining the identity of a polymorphic variation which is associated with a positive

response to the treatment or the drug, or at least one polymorphic variation which is associated with a
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negative response to the treatment or the drug in the nucleic acid sample, and (c) including the individual
in the clinical trial if the nucleic acid sample contains said polymorphic variation associated with a
positive response to the treatment or the drug or if the nucleic acid sample lacks said polymorphic
variation associated with a negative response to the treatment or the drug. In addition, the methods for
selecting an individual for inclusion in a clinical trial of a treatment or drug encompass methods with any
further limitation described in this disclosure, or those following, specified alone or in any combination.
The polymorphic variation may be in a sequence selected individually or in any combination from the
group consisting of (i) a polynucleotide sequence set forth in SEQ ID NO: 1-5; (ii) a polynucleotide
sequence that is 90% or more identical to a nucleotide sequence set forth in SEQ ID NO: 1-5; (iii) a
polynucleotide sequence that encodes a polypeptide having an amino acid sequence identical to or 90%
or more identical to an amino acid sequence encoded by a nucleotide sequence set forth in SEQ ID NO:
1-5; and (iv) a fragment of a polynucleotide sequence of (i), (ii), or (iii) comprising the polymorphic site.
The including step (c) optionally comprises administering the drug or the treatment to the individual if
the nucleic acid sample contains the polymorphic variation associated with a positive response to the
treatment or the drug and the nucleic acid sample lacks said biallelic marker associated with a negative
response to the treatment or the drug.

[0141] Also provided herein is a method of partnering between a diagnostic/prognostic testing
provider and a provider of a consumable product, which comprises: (a) the diagnostic/prognostic testing
provider detects the presence or absence of a polymorphic variation associated with breast cancer at a
polymorphic site in a nucleotide sequence in a nucleic acid sample from a subject; (b) the
diagnostic/prognostic testing provider identifies the subpopulation of subjects in which the polymorphic
variation is associated with breast cancer; (c) the diagnostic/prognostic testing provider forwards
information to the subpopulation of subjects about a particular product which may be obtained and
consumed or applied by the subject to help prevent or delay onset of the disease or condition; and (d) the
provider of a consumable product forwards to the diagnostic test provider a fee every time the

diagnostic/prognostic test provider forwards information to the subject as set forth in step (c) above.

Compositions Comprising Breast Cancer-Directed Molecules

[0142] Featured herein is a composition comprising a breast cancer cell and one or more molecules
specifically directed and targeted to a nucleic acid comprising a JCAM, MAPKI0, KI440861, NUMAI or
GALE nucleotide sequence or a ICAM, MAPK10, KIAA0861, NUMAI or GALE polypeptide. Such
directed molecules include, but are not limited to, a compound that binds to a ICAM, MAPKI0,
KIAA0861, NUMAI or GALE nucleic acid or a ICAM, MAPKI10, KIAA0861, NUMA1I or GALE
polypeptide; a RNAi or siRNA molecule having a strand complementary to a ICAM, MAPK10,
KIAA0861, NUMAI or GALE nucleotide sequence; an antisense nucleic acid complementary to an RNA
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encoded by a ICAM, MAPK10, KIAA0861, NUMAI or GALE DNA sequence; a ribozyme that hybridizes
to a ICAM, MAPK10, KIA40861, NUMAI or GALE nucleotide sequence; a nucleic acid aptamer that
specifically binds a JCAM, MAPK10, KIA40861, NUMAI or GALE polypeptide; and an antibody that
specifically binds to a JCAM, MAPK10, KIAA0861, NUMAI or GALE polypeptide or binds to a ICAM,
MAPKI10, KI440861, NUMAI or GALE nucleic acid. In certain embodiments, the antibody specifically
binds to an epitope that comprises a leucine at amino acid position 359 in SEQ ID NO: 17, a leucine at
amino acid position 378 in SEQ ID NO: 17, or an alanine at amino acid position 857 in SEQ ID NO: 17,
a proline at amino acid position 352 in SEQ ID NO: 15 or an alanine at amino acid position 348 in SEQ
ID NO: 15. In specific embodiments, the breast cancer directed molecule interacts with a JCAM,
MAPK10, KIA40861, NUMAI or GALE nucleic acid or polypeptide variant associated with breast
cancer. In other embodiments, the breast cancer directed molecule interacts with a polypeptide involved
in the ICAM, MAPK10, KIA40861, NUMAI or GALE signal pathway, or a nucleic acid encoding such a
polypeptide. Polypeptides involved in the ICAM, MAPKI0, KIAA0861, NUMAI or GALE signal
pathway are discussed herein.

[0143] Compositions sometimes include an adjuvant known to stimulate an immune response, and
in certain embodiments, an adjuvant that stimulates a T-cell lymphocyte response. Adjuvants are known,
including but not limited to an aluminum adjuvant (e.g., aluminum hydroxide); a cytokine adjuvant or
adjuvant that stimulates a cytokine response (e.g., interleukin (IL)-12 and/or ?-interferon cytokines); a
Freund-type mineral oil adjuvant emulsion (e.g., Freund’s complete or incomplete adjuvant); a synthetic
lipoid compound; a copolymer adjuvant (e.g., TitreMax); a saponin; Quil A; a liposome; an oil-in-water
emulsion (e.g., an emulsion stabilized by Tween 80 and pluronic polyoxyethlene/polyoxypropylene block
copolymer (Syntex Adjuvant Formulation); TitreMax; detoxified endotoxin (MPL) and mycobacterial
cell wall components (TDW, CWS) in 2% squalene (Ribi Adjuvant System)); a muramyl dipeptide; an
immune-stimulating complex (ISCOM, e.g., an Ag-modified saponin/cholesterol micelle that forms
stable cage-like structure); an aqueous phase adjuvant that does not have a depot effect (e. g., Gerbu
adjuvant); a carbohydrate polymer (e.g., AdjuPrime); L-tyrosine; a manide-oleate compound (e.g.,
Montanide); an ethylene-vinyl acetate copolymer (e.g., Elvax 40W1,2); or lipid A, for example. Such
compositions are useful for generating an immune response against a breast cancer directed molecule
(e.g., an HLA-binding subsequence within a polypeptide encoded by a nucleotide sequence in SEQ ID
NO: 1). In such methods, a peptide having an amino acid subsequence of a polypeptide encoded bya
nucleotide sequence in SEQ ID NO: 1-5 is delivered to a subject, where the subsequence binds to an
HLA molecule and induces a CTL lymphocyte response. The peptide sometimes is delivered to the
subject as an isolated peptide or as a minigene in a plasmid that encodes the peptide. Methods for
identifying HLA-binding subsequences in such polypeptides are known (see e.g., publication
WO002/20616 and PCT application US98/01373 for methods of identifying such sequences).
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[0144] The breast cancer cell may be in a group of breast cancer cells and/or other types of cells
cultured in vitro or in a tissue having breast cancer cells (e.g., a melanocytic lesion) maintained in vitro or
present in an animal in vivo (e.g., a rat, mouse, ape or human). In certain embodiments, a composition
comprises a component from a breast cancer cell or from a subject having a breast cancer cell instead of
the breast cancer cell or in addition to the breast cancer cell, where the component sometimes is a nucleic
acid molecule (e.g., genomic DNA), a protein mixture or isolated protein, for example. The
aforementioned compositions have utility in diagnostic, prognostic and pharmacogenomic methods
described previously and in breast cancer therapeutics described hereafter. Certain breast cancer

molecules are described in greater detail below.

Compounds

[0145] Compounds can be obtained using any of the numerous approaches in combinatorial library
methods known in the art, including: biological libraries; peptoid libraries (libraries of molecules having
the functionalities of peptides, but with a novel, non-peptide backbone which are resistant to enzymatic
degradation but which nevertheless remain bioactive (see, e.g., Zuckermann et al., J. Med. Chem.37:
2678-85 (1994)); spatially addressable parallel solid phase or solution phase libraries; synthetic library
methods requiring deconvolution; “one-bead one-compound” library methods; and synthetic library
methods using affinity chromatography selection. Biological library and peptoid library approaches are
typically limited to peptide libraries, while the other approaches are applicable to peptide, non-peptide
oligomer or small molecule libraries of compounds (Lam, Anticancer Drug Des. 12: 145, (1997)).
Examples of methods for synthesizing molecular libraries are described, for example, in DeWitt ef al.,
Proc. Natl, Acad. Sci. U.S.A. 90: 6909 (1993); Erb et al., Proc. Natl. Acad. Sci. USA 91: 11422 (1994),
Zuckermann et al., J. Med. Chem. 37: 2678 (1994); Cho et al., Science 261: 1303 (1993); Carrell et al.,
Angew. Chem. Int. Ed. Engl. 33: 2059 (1994); Carell et al., Angew. Chem. Int. Ed. Engl. 33: 2061
(1994); and in Gallop et al., J. Med. Chem. 37: 1233 (1994).

[0146] Libraries of compounds may be presented in solution (e.g., Houghten, Biotechniques 13:
412-421 (1992)), or on beads (Lam, Nature 354: 82-84 (1991)), chips (Fodor, Nature 364: 555-556
(1993)), bacteria or spores (Ladner, United States Patent No. 5,223,409), plasmids (Cull et al., Proc. Natl.
Acad. Sci. USA 89: 1865-1869 (1992)) or on phage (Scott and Smith, Science 249: 386-390 (1990);
Devlin, Science 249: 404-406 (1990); Cwirla et al., Proc. Natl. Acad. Sci. 87: 6378-6382 (1990); Felici,
J. Mol. Biol. 222: 301-310 (1991); Ladner supra.).

[0147] A compound sometimes alters expression and sometimes alters activity of a ICAM,
MAPKI10, KIAA0861, NUMAI or GALE polypeptide and may be a small molecule. Small molecules
include, but are not limited to, peptides, peptidomimetics (e.g., peptoids), amino acids, amino acid

analogs, polynucleotides, polynucleotide analogs, nucleotides, nucleotide analogs, organic or inorganic
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compounds (i.e., including heteroorganic and organometallic compounds) having a molecular weight less
than about 10,000 grams per mole, organic or inorganic compounds having a molecular weight less than
about 5,000 grams per mole, organic or inorganic compounds having a molecular weight less than about
1,000 grams per mole, organic or inorganic compounds having a molecular weight less than about 500

grams per mole, and salts, esters, and other pharmaceutically acceptable forms of such compounds.

Antisense Nucleic Acid Molecules, Ribozymes, RNAI, siRNA and Modified Nucleic
Acid Molecules

[0148] An “antisense” nucleic acid refers to a nucleotide sequence complementary to a “sense”
nucleic acid encoding a polypeptide, e.g., complementary to the coding strand of a double-stranded
¢DNA molecule or complementary to an mRNA sequence. The antisense nucleic acid can be
complementary to an entire coding strand in SEQ ID NO: 1-12, or to a portion thereof or a substantially
identical sequence thereof. In another embodiment, the antisense nucleic acid molecule is antisense to a
“poncoding region” of the coding strand of a nucleotide sequence in SEQ ID NO: 1-12 (e.g., 5* and 3’
untranslated regions).

[0149] An antisense nucleic acid can be designed such that it is complementary to the entire coding
region of an mRNA encoded by a nucleotide sequence in SEQ ID NO: 1-4 (e.g., SEQ ID NO: '6-12), and
often the antisense nucleic acid is an oligonucleotide antisense to only a portion of a coding or noncoding
region of the mRNA. For example, the antisense oligonucleotide can be complementary to the region
surrounding the translation start site of the mRNA, e.g., between the -10 and +10 regions of the target
gene nucleotide sequence of interest. An antisense oligonucleotide can be, for example, about 7, 10, 15,
20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, or more nucleotides in length. The antisense nucleic
acids, which include the ribozymes described hereafter, can be designed to target a nucleotide sequence
in SEQ ID NO: 1-12, often a variant associated with breast cancer, or a substantially identical sequence
thereof. Among the variants, minor alleles and major alleles can be targeted, and those associated with a
higher risk of breast cancer are often designed, tested, and administered to subjects.

[0150] An antisense nucleic acid can be constructed using chemical synthesis and enzymatic ligation
reactions using standard procedures. For example, an antisense nucleic acid (e.g., an antisense
oligonucleotide) can be chemically synthesized using naturally occurring nucleotides or variously
modified nucleotides designed to increase the biological stability of the molecules or to increase the
physical stability of the duplex formed between the antisense and sense nucleic acids, e.g.,
phosphorothioate derivatives and acridine substituted nucleotides can be used. Antisense nucleic acid
also can be produced biologically using an expression vector into which a nucleic acid has been
subcloned in an antisense orientation (i.e., RNA transcribed from the inserted nucleic acid will be of an

antisense orientation to a target nucleic acid of interest, described further in the following subsection).
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[0151] When utilized as therapeutics, antisense nucleic acids typically are administered to a subject
(e.g., by direct injection at a tissue site) or generated in situ such that they hybridize with or bind to
cellular mRNA and/or genomic DNA encoding a polypeptide and thereby inhibit expression of the
polypeptide, for example, by inhibiting transcription and/or translation. Alternatively, antisense nucleic
acid molecules can be modified to target selected cells and then are administered systemically. For
systemic administration, antisense molecules can be modified such that they specifically bind to receptors
or antigens expressed on a selected cell surface, for example, by linking antisense nucleic acid molecules
to peptides or antibodies which bind to cell surface receptors or antigens. Antisense nucleic acid
molecules can also be delivered to cells using the vectors described herein. Sufficient intraceltular
concentrations of antisense molecules are achieved by incorporating a strong promoter, such as a pol II or
pol IIT promoter, in the vector construct.

[0152] Antisense nucleic acid molecules sometimes are *-anomeric nucleic acid molecules. An *-
anomeric nucleic acid molecule forms specific double-stranded hybrids with complementary RNA in
which, contrary to the usual *-units, the strands run parallel to each other (Gaultier et al., Nucleic Acids.
Res. 15: 6625-6641 (1987)). Antisense nucleic acid molecules can also comprise a 2’-0-
methylribonucleotide (Inoue et al., Nucleic Acids Res. 15: 6131-6148 (1987)) or a chimeric RNA-DNA
analogue (Inoue et al., FEBS Lett. 215: 327-330 (1987)). Antisense nucleic acids sometimes are
composed of DNA or PNA or any other nucleic acid derivatives described previously.

[0153] In another embodiment, an antisense nucleic acid is a ribozyme. A ribozyme having
specificity for a ICAM, MAPKI10, KIA40861, NUMAI or GALE nucleotide sequence can include one or
more sequences complementary to such a nucleotide sequence, and a sequence having a known catalytic
region responsible for mRNA cleavage (see e.g., U.S. Pat. No. 5,093,246 or Haselhoff and Gerlach,
Nature 334: 585-591 (1988)). For example, a derivative of a Tetrahymena L-19 IVS RNA is sometimes
utilized in which the nucleotide sequence of the active site is complementary to the nucleotide sequence
to be cleaved in a mRNA (see e.g., Cech et al. U.S. Patent No. 4,987,071; and Cech et al. U.S. Patent No.
5,116,742). Also, target mRNA sequences can be used to select a catalytic RNA having a specific
ribonuclease activity from a pool of RNA molecules (see e.g., Bartel & Szostak, Science 261: 1411-1418
(1993)).

[0154] Breast cancer directed molecules include in certain embodiments nucleic acids that can form
triple helix structures with a ICAM, MAPK10, KIA40861, NUMAI or GALE nucleotide sequence or a
substantially identical sequence thereof, especially one that includes a regulatory region that controls
expression of a polypeptide. Gene expression can be inhibited by targeting nucleotide sequences
complementary to the regulatory region of a ICAM, MAPKI10, KIAA0861, NUMAI or GALE nucleotide
sequence or a substantially identical sequence (e.g., promoter and/or enhancers) to form triple helical

structures that prevent transcription of a gene in target cells (see e.g., Helene, Anticancer Drug Des. 6(6):
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569-84 (1991); Helene et al., Ann. N.Y. Acad. Sci. 660: 27-36 (1992); and Maher, Bioassays 14(12):
807-15 (1992). Potential sequences that can be targeted for triple helix formation can be increased by
creating a so-called “switchback” nucleic acid molecule. Switchback molecules are synthesized in an
alternating 5°-3°, 3°-5” manner, such that they base pair with first one strand of a duplex and then the
other, eliminating the necessity for a sizeable stretch of either purines or pyrimidines to be present on one
strand of a duplex.

[0155] Breast cancer directed molecules include RNAi and siRNA nucleic acids. Gene expression
may be inhibited by the introduction of double-stranded RNA (dsRNA), which induces potent and
specific gene silencing, a phenomenon called RNA interference or RNAi. See, e.g., Fire et al., US Patent
Number 6,506,559; Tuschl et al. PCT International Publication No. WO 01/75164; Kay et al. PCT
International Publication No. WO 03/010180A1; or Bosher JM, Labouesse, Nat Cell Biol 2000
Feb;2(2):E31-6. This process has been improved by decreasing the size of the double-stranded RNA to
20-24 base pairs (to create small-interfering RNAs or siRNAs) that “switched off” genes in mammalian
cells without initiating an acute phase response, i.e., a host defense mechanism that often results in cell
death (see, e.g., Caplen et al. Proc Natl Acad Sci U S A. 2001 Aug 14;98(17):9742-7 and Elbashir et al.
Methods 2002 Feb;26(2):199-213). There is increasing evidence of post-transcriptional gene silencing
by RNA interference (RNAI) for inhibiting targeted expression in mammalian cells at the mRNA level,
in human cells. There is additional evidence of effective methods for inhibiting the proliferation and
migration of tumor cells in human patients, and for inhibiting metastatic cancer development (see, e.g.,
U.S. Patent Application No. US2001000993183; Caplen et al. Proc Natl Acad Sci U S A; and
Abderrahmani et al. Mol Cell Biol 2001 Nov21(21):7256-67).

[0156] An “siRNA” or “RNAI” refers to a nucleic acid that forms a double stranded RNA and has
the ability to reduce or inhibit expression of a gene or target gene when the siRNA is delivered to or
expressed in the same cell as the gene or target gene. “siRNA” refers to short double-stranded RNA
formed by the complementary strands. Complementary portions of the siRNA that hybridize to form the
double stranded molecule often have substantial or complete identity to the target molecule sequence. In
one embodiment, an siRNA refers to a nucleic acid that has substantial or complete identity to a target
gene and forms a double stranded siRNA.

[0157] When designing the siRNA molecules, the targeted region often is selected from a given
DNA sequence beginning 50 to 100 nucleotides downstream of the start codon. See, e.g., Elbashir et al,.
Methods 26:199-213 (2002). Initially, 5 or 3° UTRs and regions nearby the start codon were avoided
assuming that UTR-binding proteins and/or translation initiation complexes may interfere with binding of
the siRNP or RISC endonuclease complex. Sometimes regions of the target 23 nucleotides in length
conforming to the sequence motif AAN19)TT (N, an nucleotide), and regions with approximately 30%

to 70% G/C-content (often about 50% G/C-content) often are selected. If no suitable sequences are
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found, the search often is extended using the motif NA(N21). The sequence of the sense siRNA
sometimes corresponds to (N19) TT or N21 (position 3 to 23 of the 23-nt motif), respectively. In the
latter case, the 3’ end of the sense siRNA often is converted to TT. The rationale for this sequence
conversion is to generate a symmetric duplex with respect to the sequence composition of the sense and
antisense 3’ overhangs. The antisense siRNA is synthesized as the complement to position 1 to 21 of the
23-nt motif, Because position 1 of the 23-nt motif is not recognized sequence-specifically by the
antisense siRNA, the 3’-most nucleotide residue of the antisense siRNA can be chosen deliberately.
However, the penultimate nucleotide of the antisense siRNA (complementary to position 2 of the 23-nt
motif) often is complementary to the targeted sequence. For simplifying chemical synthesis, TT often is
utilized. siRNAs corresponding to the target motif NAR(N17)YNN, where R is purine (A,G)and Y is
pyrimidine (C,U), often are selected. Respective 21 nucleotide sense and antisense siRNAs often begin
with a purine nucleotide and can also be expressed from pol III expression vectors without a change in
targeting site. Expression of RNAs from pol III promoters often is efficient when the first transcribed
nucleotide is a purine.

[0158] The sequence of the siRNA can correspond to the full length target gene, or a subsequence
thereof. Often, the siRNA is about 15 to about 50 nucleotides in length (e.g., each complementary
sequence of the double stranded siRNA is 15-50 nucleotides in length, and the double stranded siRNA is
about 15-50 base pairs in length, sometimes about 20-30 nucleotides in length or about 20-25 nucleotides
in length, e.g., 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30 nucleotides in length. The siRNA sometimes
is about 21 nucleotides in length. Methods of using siRNA are well known in the art, and specific siRNA
molecules may be purchased from a number of companies including Dharmacon Research, Inc.

[0159] Antisense, ribozyme, RNAi and siRNA nucleic acids can be altered to form modified nucleic
acid molecules. The nucleic acids can be altered at base moieties, sugar moieties or phosphate backbone
moieties to improve stability, hybridization, or solubility of the molecule. For example, the deoxyribose
phosphate backbone of nucleic acid molecules can be modified to generate peptide nucleic acids (see
Hyrup et al., Bioorganic & Medicinal Chemistry 4 (1): 5-23 (1996)). As used herein, the terms “peptide
nucleic acid” or “PNA?” refers to a nucleic acid mimic such as a DNA mimic, in which the deoxyribose
phosphate backbone is replaced by a pseudopeptide backbone and only the four natural nucleobases are
retained. The neutral backbone of a PNA can allow for specific hybridization to DNA and RNA under
conditions of low ionic strength. Synthesis of PNA oligomers can be performed using standard solid
phase peptide synthesis protocols as described, for example, in Hyrup et al., (1996) supra and Perry-
O’Keefe et al., Proc. Natl. Acad. Sci. 93: 14670-675 (1996).

[0160] PNA nucleic acids can be used in prognostic, diagnostic, and therapeutic applications. For
example, PNAs can be used as antisense or antigene agents for sequence-specific modulation of gene

expression by, for example, inducing transcription or translation arrest or inhibiting replication. PNA
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nucleic acid molecules can also be used in the analysis of single base pair mutations in a gene, (e.g., by
PNA-directed PCR clamping); as “artificial restriction enzymes” when used in combination with other
enzymes, (e.g., S1 nucleases (Hyrup (1996) supra)); or as probes or primers for DNA sequencing or
hybridization (Hyrup et al., (1996) supra; Perry-O’Keefe supra).

[0161] In other embodiments, oligonucleotides may include other appended groups such as peptides
(e.g., for targeting host cell receptors in vivo), or agents facilitating transport across cell membranes (see
e.g., Letsinger ef al., Proc. Natl. Acad. Sci. USA 86: 6553-6556 (1989); Lemaitre et al., Proc. Natl. Acad.
Sci. USA 84: 648-652 (1987); PCT Publication No, W088/09810) or the blood-brain barrier (see, e.g.,
PCT Publication No. W089/10134). In addition, oligonucleotides can be modified with hybridization-
triggered cleavage agents (See, e.g., Krol et al., Bio-Techniques 6: 958-976 (1988)) or intercalating
agents. (See, e.g., Zon, Pharm. Res. 5: 539-549 (1988) ). To this end, the oligonucleotide may be
conjugated to another molecule, (e.g., a peptide, hybridization triggered cross-linking agent, transport
agent, or hybridization-triggered cleavage agent).

[0162] Also included herein are molecular beacon oligonucleotide primer and probe molecules
having one or more regions complementary to a nucleotide sequence of SEQIDNO: 1-120ra
substantially identical sequence thereof, two complementary regions one having a fluorophore and one a
quencher such that the molecular beacon is useful for quantifying the presence of the nucleic acid in a
sample. Molecular beacon nucleic acids are described, for example, in Lizardi ef al., U.S. Patent No.
5,854,033; Nazarenko et al., U.S. Patent No. 5,866,336, and Livak et al., U.S. Patent 5,876,930.

Antibodies

[0163] The term “antibody” as used herein refers to an immunoglobulin molecule or
immunologically active portion thereof, i.e., an antigen-binding portion. Examples of immunologically
active portions of immunoglobulin molecules include F(ab) and F(ab’), fragments which can be
generated by treating the antibody with an enzyme such as pepsin. An antibody sometimes is a
polyclonal, monoclonal, recombinant (e.g., a chimeric or humanized), fully human, non-human (e.g.,
murine), or a single chain antibody. An antibody may have effector function and can fix complement,
and is sometimes coupled to a toxin or imaging agent.

[0164] A full-length polypeptide or antigenic peptide fragment encoded by a ICAM, MAPKI 0,
K1440861, NUMAI or GALE nucleotide sequence can be used as an immunogen or can be used to
identify antibodies made with other immunogens, e.g., cells, membrane preparations, and the like. An
antigenic peptide often includes at least 8 amino acid residues of the amino acid sequences encoded bya
nucleotide sequence of SEQ ID NO: 1-12, or substantially identical sequence thereof, and encompasses

an epitope. Antigenic peptides sometimes include 10 or more amino acids, 15 or more amino acids, 20
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or more amino acids, or 30 or more amino acids. Hydrophilic and hydrophobic fragments of
polypeptides sometimes are used as immunogens.

[0165] Epitopes encompassed by the antigenic peptide are regions located on the surface of the
polypeptide (e.g., hydrophilic regions) as well as regions with high antigenicity. For example, an Emini
surface probability analysis of the human polypeptide sequence can be used to indicate the regions that
have a particularly high probability of being localized to the surface of the polypeptide and are thus likely
to constitute surface residues useful for targeting antibody production. The antibody may bind an epitope
on any domain or region on polypeptides described herein.

[0166] Also, chimeric, humanized, and completely human antibodies are useful for applications
which include repeated administration to subjects. Chimeric and humanized monoclonal antibodies,
comprising both human and non-human portions, can be made using standard recombinant DNA
techniques. Such chimeric and humanized monoclonal antibodies can be produced by recombinant DNA
techniques known in the art, for example using methods described in Robinson et al International
Application No. PCT/US86/02269; Akira, et al European Patent Application 184,187; Taniguchi, M.,
European Patent Application 171,496; Morrison et al European Patent Application 173,494; Neuberger et
al PCT International Publication No. WO 86/01533; Cabilly et al U.S. Patent No. 4,816,567; Cabilly et al
European Patent Application 125,023; Better ef al., Science 240: 1041-1043 (1988); Liu ef al., Proc.

Natl. Acad. Sci. USA 84: 3439-3443 (1987); Liu et al., J. Immunol. 139: 3521-3526 (1987); Sun et al.,
Proc. Natl. Acad. Sci. USA 84: 214-218 (1987); Nishimura et al., Canc. Res. 47: 999-1005 (1987); Wood
et al., Nature 314: 446-449 (1985); and Shaw et al., J. Natl. Cancer Inst. 80: 1553-1559 (1988);
Morrison, 8. L., Science 229: 1202-1207 (1985); Oi et al., BioTechniques 4: 214 (1986); Winter U.S.
Patent 5,225,539; Jones et al., Nature 321: 552-525 (1986); Verhoeyan et al., Science 239: 1534; and
Beidler et al., J. Immunol. 141: 4053-4060 (1988).

[0167] Completely human antibodies are particularly desirable for therapeutic treatment of human
patients. Such antibodies can be produced using transgenic mice that are incapable of expressing
endogenous immunoglobulin heavy and light chains genes, but which can express human heavy and light
chain genes. See, for example, Lonberg and Huszar, Int. Rev. Immunol. 13: 65-93 (1995); and U.S.
Patent Nos. 5,625,126; 5,633,425; 5,569,825; 5,661,016; and 5,545,806. In addition, companies such as
Abgenix, Inc. (Fremont, CA) and Medarex, Inc. (Princeton, NJ), can be engaged to provide human
antibodies directed against a selected antigen using technology similar to that described above.
Completely human antibodies that recognize a selected epitope also can be generated using a technique
referred to as “guided selection.” In this approach a selected non-human monoclonal antibody (e.g., a
murine antibody) is used to guide the selection of a completely human antibody recognizing the same
epitope. This technology is described for example by Jespers et al., Bio/Technology 12: 899-903 (1994).
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[0168] Antibody can be a single chain antibody. A single chain antibody (scFV) can be engineered
(see, e.g., Colcher et al., Ann. N'Y Acad. Sci. 880: 263-80 (1999); and Reiter, Clin. Cancer Res. 2: 245-
52 (1996)). Single chain antibodies can be dimerized or multimerized to generate multivalent antibodies
having specificities for different epitopes of the same target polypeptide.

[0169] Antibodies also may be selected or modified so that they exhibit reduced or no ability to bind
an Fc receptor. For example, an antibody may be an isotype or subtype, fragment or other mutant, which
does not support binding to an Fc receptor (e.g., it has a mutagenized or deleted Fe receptor binding
region).

[0170] Also, an antibody (or fragment thereof) may be conjugated to a therapeutic moiety such as a
cytotoxin, a therapeutic agent or a radioactive metal ion. A cytotoxin or cytotoxic agent includes any
agent that is detrimental to cells. Examples include taxol, cytochalasin B, gramicidin D, ethidium
bromide, emetine, mitomycin, etoposide, tenoposide, vincristine, vinblastine, colchicin, doxorubicin,
daunorubicin, dihydroxy anthracin dione, mitoxantrone, mithramyecin, actinomycin D, 1
dehydrotestosterone, glucocorticoids, procaine, tetracaine, lidocaine, propranolol, and puromycin and
analogs or homologs thereof. Therapeutic agents include, but are not limited to, antimetabolites (e.g.,
methotrexate, 6-mercaptopurine, 6-thioguanine, cytarabine, 5-fluorouracil decarbazine), alkylating agents
(e.g., mechlorethamine, thiotepa chlorambucil, melphalan, carmustine (BCNU) and lomustine (CCNU),
cyclophosphamide, busulfan, dibromomannitol, streptozotocin, mitomycin C, and cis-dichlorodiamine
platinum (II) (DDP) cisplatin), anthracyclines (e.g., daunorubicin (formerly daunomycin) and
doxorubicin), antibiotics (e.g., dactinomycin (formerly actinomycin), bleomycin, mithramycin, and
anthramycin (AMC)), and anti-mitotic agents (e.g., vincristine and vinblastine).

[0171] Antibody conjugates can be used for modifying a given biological response. For example,
the drug moiety may be a protein or polypeptide possessing a desired biological activity. Such proteins
may include, for example, a toxin such as abrin, ricin A, pseudomonas exotoxin, or diphtheria toxin; a
polypeptide such as tumor necrosis factor, ?-interferon, a-interferon, nerve growth factor, platelet derived
growth factor, tissue plasminogen activator; or, biological response modifiers such as, for example,
lymphokines, interleukin-1 (“IL-1”), interleukin-2 (“IL-2”), interleukin-6 (“IL-6”), granulocyte
macrophage colony stimulating factor (“GM-CSF”), granulocyte colony stimulating factor (“G-CSF”), or
other growth factors. Also, an antibody can be conjugated to a second antibody to form an antibody
heteroconjugate as described by Segal in U.S. Patent No. 4,676,980, for example.

[0172] An antibody (e.g., monoclonal antibody) can be used to isolate target polypeptides by
standard techniques, such as affinity chromatography or immunoprecipitation. Moreover, an antibody
can be used to detect a target polypeptide (e.g., in a cellular lysate or cell supernatant) in order to evaluate
the abundance and pattern of expression of the polypeptide. Antibodies can be used diagnostically to

monitor polypeptide levels in tissue as part of a clinical testing procedure, e. g., to determine the efficacy
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of a given treatment regimen. Detection can be facilitated by coupling (i.e., physically linking) the
antibody to a detectable substance (i.e., antibody labeling). Examples of detectable substances include
various enzymes, prosthetic groups, fluorescent materials, luminescent materials, bioluminescent
materials, and radioactive materials. Examples of suitable enzymes include horseradish peroxidase,
alkaline phosphatase, B-galactosidase, or acetylcholinesterase; examples of suitable prosthetic group
complexes include streptavidin/biotin and avidin/biotin; examples of suitable fluorescent materials
include umbelliferone, fluorescein, fluorescein isothiocyanate, thodamine, dichlorotriazinylamine
fluorescein, dansyl chloride or phycoerythrin; an example of a luminescent material includes luminol;
examples of bioluminescent materials include luciferase, luciferin, and aequorin, and examples of
suitable radioactive material include %I, 'L, S or *H. Also, an antibody can be utilized as a test
molecule for determining whether it can treat breast cancer, and as a therapeutic for administration to a
subject for treating breast cancer.

[0173] An antibody can be made by immunizing with a purified antigen, or a fragment thereof, e.g.,
a fragment described herein, a membrane associated antigen, tissues, e.g., crude tissue preparations,
whole cells, preferably living cells, lysed cells, or cell fractions.

[0174] Included herein are antibodies which bind only a native polypeptide, only denatured or
otherwise non-native polypeptide, or which bind both, as well as those having linear or conformational
epitopes. Conformational epitopes sometimes can be identified by selecting antibodies that bind to
native but not denatured polypeptide. Also featured are antibodies that specifically bind to a polypeptide

variant associated with breast cancer.

Screening Assays
[0175] Featured herein are methods for identifying a candidate therapeutic for treating breast cancer.

The methods comprise contacting a test molecule with a target molecule in a system. A “target
molecule” as used herein refers to a nucleic acid of SEQ ID NO: 1-12, a substantially identical nucleic
acid thereof, or a fragment thereof, and an encoded polypeptide of the foregoing. The method also
comprises determining the presence or absence of an interaction between the test mo'lecuk: and the target
molecule, where the presence of an interaction between the test molecule and the nucleic acid or
polypeptide identifies the test molecule as a candidate breast cancer therapeutic. The interaction between
the test molecule and the target molecule may be quantified.

[0176] Test molecules and candidate therapeutics include, but are not limited to, compounds,
antisense nucleic acids, siRNA molecules, ribozymes, polypeptides or proteins encoded by a JCAM,
MAPKI10, KIA40861, NUMAI or GALE nucleic acids, or a substantially identical sequence or fragment
thereof, and immunotherapeutics (e.g., antibodies and HLA-presented polypeptide fragments). A test

molecule or candidate therapeutic may act as a modulator of target molecule concentration or target
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molecule function in a system. A “modulator” may agonize (i.e., up-regulates) or antagonize (i.e., down-
regulates) a target molecule concentration partially or completely in a system by affecting such cellular
functions as DNA replication and/or DNA processing (e.g., DNA methylation or DNA repair), RNA
transcriptioﬁ and/or RNA processing (e.g., removal of intronic sequences and/or translocation of spliced
mRNA from the nucleus), polypeptide production (e.g., translation of the polypeptide from mRNA),
and/or polypeptide post-translational modification (e.g., glycosylation, phosphorylation, and proteolysis
of pro-polypeptides). A modulator may also agonize or antagonize a biological function of a target
molecule partially or completely, where the function may include adopting a certain structural
conformation, interacting with one or more binding partners, ligand binding, catalysis (e.g.,
phosphorylation, dephosphorylation, hydrolysis, methylation, and isomerization), and an effect upon a
cellular event (e.g., effecting progression of breast cancer).

[0177] As used herein, the term “system” refers to a cell free in vitro environment and a cell-based
environment such as a collection of cells, a tissue, an organ, or an organism. A system is “contacted”
with a test molecule in a variety of manners, including adding molecules in solution and allowing them to
interact with one another by diffusion, cell injection, and any administration routes in an animal. As used
herein, the term “interaction” refers to an effect of a test molecule on test molecule, where the effect
sometimes is binding between the test molecule and the target molecule, and sometimes is an observable
change in cells, tissue, or organism.

[0178] There are many standard methods for detecting the presence or absence of an interaction
between a test molecule and a target molecule. For example, titrametric, acidimetric, radiometric, NMR,
monolayer, polarographic, spectrophotometric, fluorescent, and ESR assays probative of a target
molecule interaction may be utilized.

[0179] In general, an interaction can be determined by labeling the test molecule and/or the ICAM,
MAPKI0, KIA40861, NUMAI or GALE molecule, where the label is covalently or non-covalently
attached to the test molecule or JICAM, MAPK10, KIAA0861, NUMAI or GALE molecule. The label is
sometimes a radioactive molecule such as **’I, ', **S or *H, which can be detected by direct counting of
radioemission or by scintillation counting. Also, enzymatic labels such as horseradish peroxidase,
alkaline phosphatase, or luciferase may be utilized where the enzymatic label can be detected by
determining conversion of an appropriate substrate to product. Also, presence or absence of an
interaction can be determined without labeling. For example, a microphysiometer (e.g., Cytosensor) is an
analytical instrument that measures the rate at which a cell acidifies its environment using a light-
addressable potentiometric sensor (LAPS). Changes in this acidification rate can be used as an indication
of an interaction between a test molecule and JCAM, MAPK10, KIAA0861, NUMAI or GALE
(McConnell, H. M. et al., Science 257: 1906-1912 (1992)).
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[0180] In cell-based systems, cells typically include a ICAM, MAPKI10, KIAA0861, NUMAI or
GALE nucleic acid or polypeptide or variants thereof and are often of mammalian origin, although the
cell can be of any origin. Whole cells, cell homogenates, and cell fractions (e.g., cell membrane
fractions) can be subjected to analysis. Where interactions between a test molecule with a ICAM,
MAPKI0, KIAA0861, NUMAI or GALE polypeptide or variant thereof are monitored, soluble and/or
membrane bound forms of the polypeptide or variant may be utilized. Where membrane-bound forms of
the polypeptide are used, it may be desirable to utilize a solubilizing agent. Examples of such
solubilizing agents include non-ionic detergents such as n-octylglucoside, n-dodecylglucoside, n-
dodecylmaltoside, octanoyl-N-methylglucamide, decanoyl-N-methylglucamide, Triton® X-100, Triton®
X-114, Thesit®, Isotridecypoly(ethylene glycol ether)n, 3-[(3-cholamidopropyl)dimethylamminio]-1-
propane sulfonate (CHAPS), 3-[(3-cholamidopropyl)dimethylamminio]-2-hydroxy-1-propane sulfonate
(CHAPSO), or N-dodecyl-N,N-dimethyl-3-ammonio-1-propane sulfonate.

[0181] An interaction between two molecules also can be detected by monitoring fluorescence
energy transfer (FET) (see, for example, Lakowicz et al., U.S. Patent No. 5,631,169; Stavrianopoulos et
al. U.S. Patent No. 4,868,103). A fluorophore label on a first, “donor”” molecule is selected such that its
emitted fluorescent energy will be absorbed by a fluorescent label on a second, “acceptor” molecule,
which in turn is able to fluoresce due to the absorbed energy. Alternately, the “donor” polypeptide
molecule may simply utilize the natural fluorescent energy of tryptophan residues. Labels are chosen
that emit different wavelengths of light, such that the “acceptor’” molecule label may be differentiated
from that of the “donor”. Since the efficiency of energy transfer between the labels is related to the
distance separating the molecules, the spatial relationship between the molecules can be assessed. In a
situation in which binding occurs between the molecules, the fluorescent emission of the “acceptor”
molecule label in the assay should be maximal. An FET binding event can be conveniently measured
through standard fluorometric detection means well known in the art (e.g., using a fluorimeter).

[0182] In another embodiment, determining the presence or absence of an interaction between a test
molecule and a ICAM, MAPKI10, KIAA0861, NUMAI or GALE molecule can be effected by using real-
time Biomolecular Interaction Analysis (BIA) (see, e.g., Sjolander & Urbaniczk, Anal. Chem. 63: 2338-
2345 (1991) and Szabo et al., Curr. Opin. Struct. Biol. 5: 699-705 (1995)). “Surface plasmon resonance”
or “BIA” detects biospecific interactions in real time, without labeling any of the interactants (e.g.,
BIAcore). Changes in the mass at the binding surface (indicative of a binding event) result in alterations
of the refractive index of light near the surface (the optical phenomenon of surface plasmon resonance
(SPR)), resulting in a detectable signal which can be used as an indication of real-time reactions between
biological molecules. )

[0183] In another embodiment, the ICAM, MAPKI0, KIAA0861, NUMAI or GALE molecule or test
molecules are anchored to a solid phase. The JCAM, MAPK10, KIAA0861, NUMAI or GALE
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molecule/test molecule complexes anchored to the solid phase can be detected at the end of the reaction.
The target ICAM, MAPK10, KIAA0861, NUMAI or GALE molecule is often anchored to a solid surface,
and the test molecule, which is not anchored, can be labeled, either directly or indirectly, with detectable
labels discussed herein.

[0184] It may be desirable to immobilize a ICAM, MAPKI0, KIAA0861, NUMAI or GALE
molecule, an anti-fICAM, MAPKI10, KIAA0861, NUMAI or GALE antibody, or test molecules to facilitate
separation of complexed from uncomplexed forms of ICAM, MAPKI10, KIA40861, NUMAI or GALE
molecules and test molecules, as well as to accommodate automation of the assay. Binding of a test
molecule to a ICAM, MAPK10, KIA40861, NUMAI or GALE molecule can be accomplished in any
vessel suitable for containing the reactants. Examples of such vessels include microtiter plates, test
tubes, and micro-centrifuge tubes. In one embodiment, a fusion polypeptide can be provided which adds
a domain that allows a JCAM, MAPKI0, KI440861, NUMAI or GALE molecule to be bound to a matrix.
For example, glutathione-S-transferase/ICAM, MAPKI0, KI440861, NUMAI or GALE fusion
polypeptides or glutathione-S-transferase/target fusion polypeptides can be adsorbed onto glutathione
sepharose beads (Sigma Chemical, St. Louis, MO) or glutathione derivitized microtiter plates, which are
then combined with the test compound or the test compound and either the non-adsorbed target
polypeptide or JCAM, MAPK10, KIAA0861, NUMA1I or GALE polypeptide, and the mixture incubated
under conditions conducive to complex formation (e.g., at physiological conditions for salt and pH).
Following incubation, the beads or microtiter plate wells are washed to remove any unbound
components, the matrix immobilized in the case of beads, complex determined either directly or
indirectly, for example, as described above. Alternatively, the complexes can be <\1issociated from the
matrix, and the level of ICAM, MAPKI10, KIA40861, NUMAI or GALE binding or activity determined
using standard techniques.

[0185] Other techniques for immobilizing a ICAM, MAPKI10, KIA40861, NUMAI or GALE
molecule on matrices include using biotin and streptavidin. For example, biotinylated ICAM, MAPKI0,
KI1440861, NUMAI or GALE polypeptide or target molecules can be prepared from biotin-NHS (N-
hydroxy-succinimide) using techniques known in the art (e.g., biotinylation kit, Pierce Chemicals,
Rockford, IL), and immobilized in the Wélls of streptavidin-coated 96 well plates (Pierce Chemical).

[0186] In order to conduct the assay, the non-immobilized component is added to the coated surface
containing the anchored component. After the reaction is complete, unreacted components are removed
(e.g., by washing) under conditions such that any complexes formed will remain immobilized on the
solid surface. The detection of complexes anchored on the solid surface can be accomplished in a
number of ways. Where the previously non-immobilized component is pre-labeled, the detection of label
immobilized on the surface indicates that complexes were formed. Where the previously non-

immobilized component is not pre-labeled, an indirect label can be used to detect complexes anchored on
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the surface; e.g., using a labeled antibody specific for the immobilized component (the antibody, in turn,
can be directly labeled or indirectly labeled with, e.g., a labeled anti-Ig antibody).

[0187] In one embodiment, this assay is performed utilizing antibodies reactive with JCAM,
MAPK10, KIAA40861, NUMAI or GALE polypeptide or test molecules but which do not interfere with
binding of the ICAM, MAPK10, KIAA0861, NUMAI or GALE polypeptide to its test molecule. Such
antibodies can be derivitized to the wells of the plate, and unbound target or ICAM, MAPKI10, KIA40861,
NUMALI or GALE polypeptide trapped in the wells by antibody conjugation. Methods for detecting such
complexes, in addition to those described above for the GST-immobilized complexes, include
immunodetection of complexes using antibodies reactive with the ICAM, MAPKI0, KIAA0861, NUMAI
or GALE polypeptide or target molecule, as well as enzyme-linked assays which rely on detecting an
enzymatic activity associated with the ICAM, MAPKI10, KIAA0861, NUMAI or GALE polypeptide or test
molecule.

[0188] Alternatively, cell free assays can be conducted in a liquid phase. In such an assay, the
reaction products are separated from unreacted components, by any of a number of standard techniques,
including but not limited to: differential centrifugation (see, for example, Rivas, G., and Minton, A. P.,
Trends Biochem Sci Aug;18(8): 284-7 (1993)); chromatography (gel filtration chromatography, ion-
exchange chromatography); electrophoresis (see, e.g., Ausubel et al., eds. Current Protocols in Molecular
Biology , J. Wiley: New York (1999)); and immunoprecipitation (see, for example, Ausubel, F. et al.,
eds. Current Protocols in Molecular Biology , J. Wiley: New York (1999)). Such resins and
chromatographic techniques are known to one skilled in the art (see, e.g., Heegaard, J Mol. Recognit.
Winter; 11(1-6): 141-8 (1998); Hage & Tweed, J. Chromatogr. B Biomed. Sci. Appl. Oct 10; 699 (1-2):
499-525 (1997)). Further, fluorescence energy transfer may also be conveniently utilized, as described
herein, to detect binding without further purification of the complex from solution.

[0189] In another embodiment, modulators of ICAM, MAPKI0, KIAA0861, NUMAI or GALE
expression are identified. For example, a cell or cell free mixture is contacted with a candidate
compound and the expression of JCAM, MAPK10, KIAA0861, NUMAI or GALE mRNA or polypeptide
evaluated relative to the level qf expression of ICAM, MAPK10, KIAA0861, NUMAI or GALE mRNA or
polypeptide in the absence of the candidate compound. When expression of ICAM, MAPKI0,
KI440861, NUMAI or GALE mRNA or polypeptide is greater in the presence of the candidate
compound than in its absence, the candidate compound is identified as a stimulator of JCAM, MAPKI0,
KI14A40861, NUMAI or GALE mRNA or polypeptide expression. Alternatively, when expression of
ICAM, MAPK10, KIAA0861, NUMAI or GALE mRNA or polypeptide is less (statistically significantly
less) in the presence of the candidate compound than in its absence, the candidate compound is identified
as an inhibitor of ICAM, MAPK10, KIA40861, NUMAI or GALE mRNA or polypeptide expression. The
level of ICAM, MAPK10, KIA40861, NUMAI or GALE mRNA or polypeptide expression can be
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determined by methods described herein for detecting ICAM, MAPKI10, KIA40861, NUMAI or GALE
mRNA or polypeptide. '

[0190] In another embodiment, binding partners that interact with a JCAM, MAPK10, KIA40861,
NUMAI or GALE molecule are detected. The ICAM, MAPKI10, KIA40861, NUMAI or GALE molecules
can interact with one or more cellular or extracellular macromolecules, such as polypeptides, in vivo, and
these molecules that interact with JCAM, MAPK10, KIA40861, NUMAI or GALE molecules are referred
to herein as “binding partners.” Molecules that disrupt such interactions can be useful in regulating the
activity of the target gene pfoduct. Such molecules can include, but are not limited to molecules such as
antibodies, peptides, and small molecules. Target genes/products for use in this embodiment often are
the ICAM, MAPK10, KIAA0861, NUMAI or GALE genes herein identified. In an alternative
embodiment, provided is a method for determining the ability of the test compound to modulate the
activity of a ICAM, MAPKI10, KIA40861, NUMAI or GALE polypeptide through modulation of the
activity of a downstream effector of a JCAM, MAPKI0, KIA40861, NUMAI or GALE target molecule.
For example, the activity of the effector molecule on an appropriate target can be determined, or the
binding of the effector to an appropriate target can be determined, as previously described.

[0191] To identify compounds that interfere with the interaction between the target gene product
and its cellular or extracellular binding partner(s), e.g., a substrate, a reaction mixture containing the
target gene product and the binding partner is prepared, under conditions and for a time sufficient, to
allow the two products to form complex. In order to test an inhibitory agent, the reaction mixture is
provided in the presence and absence of the test compound. The test compound can be initially included
in the reaction mixture, or can be added at a time subsequent to the addition of the target gene and its
cellular or extracellular binding partner. Control reaction mixtures are incubated without the test
compound or with a placebo. The formation of any complexes between the target gene product and the
cellular or extracellular binding partner is then detected. The formation of a complex in the control
reaction, but not in the reaction mixture containing the test compound, indicates that the compound
interferes with the interaction of the target gene product and the interactive binding partner.
Additionally, complex formation within reaction mixtures containing the test compound and normal
target gene product can also be compared to complex formation within reaction mixtures containing the
test compound and mutant target gene product. This comparison can be important in those cases where it
is desirable to identify compounds that disrupt interactions of mutant but not normal target gene products.

[0192] These assays can be conducted in a heterogeneous or homogeneous format. Heterogeneous
assays involve anchoring either the target gene product or the binding partner onto a solid phase, and
detecting complexes anchored on the solid phase at the end of the reaction. In homogeneous assays, the
entire reaction is carried out in a liquid phase. In either approach, the order of addition of reactants can

be varied to obtain different information about the compounds being tested. For example, test
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compounds that interfere with the interaction between the target gene products and the binding partners,
e.g., by competition, can be identified by conducting the reaction in the presence of the test substance.
Alternatively, test compounds that disrupt preformed complexes, e.g., compounds with higher binding
constants that displace one of the components from the complex, can be tested by adding the test
compound to the reaction mixture after complexes have been formed. The various formats are briefly
described below.

[0193] In a heterogeneous assay system, either the target gene product or the interactive cellular or
extracellular binding partner, is anchored onto a solid surface (e.g., a microtiter plate), while the non-
anchored species is labeled, either directly or indirectly. The anchored species can be immobilized by
non-covalent or covalent attachments. Alternatively, an immobilized antibody specific for the species to
be anchored can be used to anchor the species to the solid surface.

[0194] In order to conduct the assay, the partner of the immobilized species is exposed to the coated
surface with or without the test compound. After the reaction is complete, unreacted components are
removed (e.g., by washing) and any complexes formed will remain immobilized on the solid surface.
Where the non-immobilized species is pre-labeled, the detection of label immobilized on the surface
indicates that complexes were formed. Where the non-immobilized species is not pre-labeled, an indirect
label can be used to detect complexes anchored on the surface; e.g., using a labeled antibody specific for
the initially non-immobilized species (the antibody, in turn, can be directly labeled or indirectly labeled
with, e.g., a labeled anti-Ig antibody). Depending upon the order of addition of reaction components, test
compounds that inhibit complex formation or that disrupt preformed complexes can be detected.

[0195] Alternatively, the reaction can be conducted in a liquid phase in the presence or absence of
the test compound, the reaction products separated from unreacted components, and complexes detected;
e.g., using an immobilized antibody specific for one of the binding components to anchor any complexes
formed in solution, and a labeled antibody specific for the other partner to detect anchored complexes.
Again, depending upon the order of addition of reactants to the liquid phase, test compounds that inhibit
complex or that disrupt preformed complexes can be identified.

[0196] In an alternate embodiment, a homogeneous assay can be used. For example, a preformed
complex of the target gene product and the interactive cellular or extracellular binding partner product is
prepared in that either the target gene products or their binding partners are labeled, but the signal
generated by the label is quenched due to complex formation (see, e.g., U.S. Patent No. 4,109,496 that
utilizes this approach for immunoassays). The addition of a test substance that competes with and
displaces one of the species from the preformed complex will result in the generation of a signal above
background. In this way, test substances that disrupt target gene product-binding partner interaction can
be identified.
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[0197] Also, binding partners of ICAM, MAPK10, KI440861, NUMAI or GALE molecules can be
identified in a two-hybrid assay or three-hybrid assay (see, e.g., U.S. Patent No. 5,283,317; Zervos et al.,
Cell 72:223-232 (1993); Madura et al., J. Biol. Chem. 268: 12046-12054 (1993); Bartel et al.,
Biotechniques 14: 920-924 (1993); Iwabuchi et al., Oncogene 8: 1693-1696 (1993); and Brent
W094/10300), to identify other polypeptides, which bind to or interact with ICAM, MAPK10, KIAA0861,
NUMAI or GALE (“ICAM, MAPK10, KIAA0861, NUMAI or GALE-binding polypeptides” or “ICAM,
MAPKI0, KIAA0861, NUMAI or GALE-bp”) and are involved in ICAM, MAPK10, KIA40861, NUMAI
or GALE activity. Such ICAM, MAPK10, KIAA0861, NUMAI or GALE-bps can be activators or
inhibitors of signals by the ICAM, MAPK10, KIAA0861, NUMAI or GALE polypeptides or ICAM,
MAPKI10, KIAA0861, NUMAI or GALE targets as, for example, downstream elements of a I[CAM,
MAPKI0, KIAA0861, NUMAI or GALE-mediated signaling pathway.

[0198] A two-hybrid system is based on the modular nature of most transcription factors, which
consist of separable DNA-binding and activation domains. Briefly, the assay utilizes two different DNA
constructs. In one construct, the gene that codes for a ICAM, MAPKI0, KIAA0861, NUMAI or GALE
polypeptide is fused to a gene encoding the DNA binding domain of a known transcription factor (e.g.,
GAL-4). In the other construct, a DNA sequence, from a library of DNA sequences, that encodes an
unidentified polypeptide (“prey” or “sample”) is fused to a gene that codes for the activation domain of
the known transcription factor. (Alternatively the: ICAM, MAPK10, KIAA0861, NUMAI or GALE
polypeptide can be the fused to the activator domain.) If the “bait” and the “prey” polypeptides are able
to interact, in vivo, forming a ICAM, MAPK10, KIAA0861, NUMALI or GALE-dependent complex, the
DNA-binding and activation domains of the transcription factor are brought into close proximity. This
proximity allows transcription of a reporter gene (e.g., LacZ) which is operably linked to a transcriptional
regulatory site responsive to the transcription factor. Expression of the reporter gene can be detected and
cell colonies containing the functional transcription factor can be isolated and used to obtain the cloned
gene which encodes the polypeptide which interacts with the ICAM, MAPK10, KIAA0861, NUMAI or
GALE polypeptide.

[0199] Candidate therapeutics for treating breast cancer are identified from a group of test molecules
that interact with a ICAM, MAPK10, KIA40861, NUMA1I or GALE nucleic acid or polypeptide. Test
molecules are normally ranked according to the degree with which they interact or modulate (e.g.,
agonize or antagonize) DNA replication and/or processing, RNA transcription and/or processing,
polypeptide production and/or processing, and/or function of ICAM, MAPK10, KIAA40861, NUMAI or
GALE molecules, for example, and then top ranking modulators are selected. In a preferred embodiment,
the candidate therapeutic (i.e., test molecule) acts as a ICAM, MAPK10, KIAA0861, NUMAI or GALE
antagonist. Also, pharmacogenomic information described herein can determine the rank of a modulator.

Candidate therapeutics typically are formulated for administration to a subject.
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Therapeutic Treatments
[0200] Formulations or pharmaceutical compositions typically include in combination with a

pharmaceutically acceptable carrier, a compound, an antisense nucleic acid, a ribozyme, an antibody, a
binding partner that interacts with a ICAM, MAPK10, KIA40861, NUMAI or GALE polypeptide, a
ICAM, MAPK10, KIAA0861, NUMAI or GALE nucleic acid, or a fragment thereof. The formulated
molecule may be one that is identified by a screening method described above. As used herein, the term
“pharmaceutically acceptable carrier” includes solvents, dispersion media, coatings, antibacterial and
antifungal agents, isotonic and absorption delaying agents, and the like, compatible with pharmaceutical
administration. Supplementary active compounds can also be incorporated into the compositions.

[0201] A pharmaceutical composition is formulated to be compatible with its intended route of
administration. Examples of routes of administration include parenteral, e.g., intravenous, intradermal,
subcutaneous, oral (e.g., inhalation), transdermal (topical), transmucosal, and rectal administration.
Solutions or suspensions used for parenteral, intradermal, or subcutaneous application can include the
following components: a sterile diluent such as water for injection, saline solution, fixed oils,
polyethylene glycols, glycerin, propylene glycol or other synthetic solvents; antibacterial agents such as
benzyl alcohol or methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating
agents such as ethylenediaminetetraacetic acid; buffers such as acetates, citrates or phosphates and agents
for the adjustment of tonicity such as sodium chloride or dextrose. pH can be adjusted with acids or
bases, such as hydrochloric acid or sodium hydroxide. The parenteral preparation can be enclosed in
ampoules, disposable syringes or multiple dose vials made of glass or plastic.

[0202] Oral compositions generally include an inert diluent or an edible carrier. For the purpose of
oral therapeutic administration, the active compound can be incorporated with excipients and used in the
form of tablets, troches, or capsules, e.g., gelatin capsules. Oral compositions can also be prepared using
a fluid carrier for use as a mouthwash. Pharmaceutically compatible binding agents, and/or adjuvant
materials can be included as part of the composition. The tablets, pills, capsules, troches and the like can
contain any of the following ingredients, or compounds of a similar nature: a binder such as
microcrystalline cellulose, gum tragacanth or gelatin; an excipient such as starch or lactose, a
disintegrating agent such as alginic acid, Primogel, or corn starch; a lubricant such as magnesium stearate
or Sterotes; a glidant such as colloidal silicon dioxide; a sweetening agent such as sucrose or saccharin;
or a flavoring agent such as peppermint, methyl salicylate, or orange flavoring.

[0203] Pharmaceutical compositions suitable for injectable use include sterile aqueous solutions
(where water soluble) or dispersions and sterile powders for the extemporaneous preparation of sterile

injectable solutions or dispersion. For intravenous administration, suitable carriers include physiological
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saline, bacteriostatic water, Cremophor EL™ (BASF, Parsippany, NJ) or phosphate buffered saline
(PBS). In all cases, the composition must be sterile and should be fluid to the extent that easy
syringability exists. It should be stable under the conditions of manufacture and storage and must be
preserved against the contaminating action of microorganisms such as bacteria and fungi. The carrier can
be a solvent or dispersion medium containing, for example, water, ethanol, polyol (for example, glycerol,
propylene glycol, and liquid polyethylene glycol, and the like), and suitable mixtures thereof. The proper
fluidity can be maintained, for example, by the use of a coating such as lecithin, by the maintenance of
the required particle size in the case of dispersion and by the use of surfactants. Prevention of the action
of microorganisms can be achieved by various antibacterial and antifungal agents, for example, parabens,
chlorobutanol, phenol, ascorbic acid, thimerosal, and the like. In many cases, isotonic agents, for
example, sugars, polyalcohols such as mannitol, sorbitol, sodium chloride sometimes are included in the
composition. Prolonged absorption of the injectable compositions can be brought about by including in
the composition an agent which delays absorption, for example, aluminum monostearate and gelatin.

[0204] Sterile injectable solutions can be prepared by incorporating the active compound in the
required amount in an appropriate solvent with one or a combination of ingredients enumerated above, as
required, followed by filtered sterilization. Generally, dispersions are prepared by incorporating the
active compound into a sterile vehicle which contains a basic dispersion medium and the required other
ingredients from those enumerated above. In the case of sterile powders for the preparation of sterile
injectable solutions, methods of preparation often utilized are vacuum drying and freeze-drying which
yields a powder of the active ingredient plus any additional desired ingredient from a previously sterile-
filtered solution thereof.

[0205] For administration by inhalation, the compounds are delivered in the form of an aerosol
spray from pressured container or dispenser which contains a suitable propellant, e.g., a gas such as
carbon dioxide, or a nebulizer. &

[0206] Systemic administration can also be by transmucosal or transdermal means. For
transmucosal or transdermal administration, penetrants appropriate to the barrier to be permeated are
used in the formulation. Such penetrants are generally known in the art, and include, for example, for
transmucosal administration, detergents, bile salts, and fusidic acid derivatives. Transmucosal
administration can be accomplished through the use of nasal sprays or suppositories. For transdermal
administration, the active compounds are formulated into ointments, salves, gels, or creams as generally
known in the art. Molecules can also be prepared in the form of suppositories (e.g., with conventional
suppository bases such as cocoa butter and other glycerides) or retention enemas for rectal delivery.

[0207] In one embodiment, active molecules are prepared with carriers that will protect the
compound against rapid elimination from the body, such as a controlled release formulation, including

implants and microencapsulated delivery systems. Biodegradable, biocompatible polymers can be used,
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such as ethylene vinyl acetate, polyanhydrides, polyglycolic acid, collagen, polyorthoesters, and
polylactic acid. Methods for preparation of such formulations will be apparent to those skilled in the art.
Materials can also be obtained commercially from Alza Corporation and Nova Pharmaceuticals, Inc.
Liposomal suspensions (including liposomes targeted to infected cells with monoclonal antibodies to
viral antigens) can also be used as pharmaceutically acceptable carriers. These can be prepared
according to methods known to those skilled in the art, for example, as described in U.S. Patent No.
4,522,811.

[0208] It is advantageous to formulate oral or parenteral compositions in dosage unit form for ease
of administration and uniformity of dosage. Dosage unit form as used herein refers to physically discrete
units suited as unitary dosages for the subject to be treated; each unit containing a predetermined quantity’
of active compound calculated to produce the desired therapeutic effect in association with the required
pharmaceutical carrier.

[0209] Toxicity and therapeutic efficacy of such compounds can be determined by standard
pharmaceutical procedures in cell cultures or experimental animals, e.g., for determining the LDs, (the
dose lethal to 50% of the population) and the EDs, (the dose therapeutically effective in 50% of the
population). The dose ratio between toxic and therapeutic effects is the therapeutic index and it can be
expressed as the ratio LDso/EDsp. Molecules which exhibit high therapeutic indices often are utilized.
While molecules that exhibit toxic side effects may be used, care should be taken to design a delivery
system that targets such compounds to the site of affected tissue in order to minimize potential damage to
uninfected cells and, thereby, reduce side effects.

[0210] The data obtained from the cell culture assays and animal studies can be used in formulating
a range of dosage for use in humans. The dosage of such molecules often lies within a range of
circulating concentrations that include the EDs, with little or no toxicity. The dosage may vary within
this range depending upon the dosage form employed and the route of administration utilized. For any
molecules used in the methods described herein, the therapeutically effective dose can be estimated
initially from cell culture assays. A dose may be formulated in animal models to achieve a circulating
plasma concentration range that includes the ICs, (i.e., the concentration of the test compound which
achieves a half-maximal inhibition of symptoms) as determined in cell culture. Such information can be
used to more accurately determine useful doses in humans. Levels in plasma may be measured, for
example, by high performance liquid chromatography.

[0211] As defined herein, a therapeutically effective amount of protein or polypeptide (i.e., an
effective dosage) ranges from about 0.001 to 30 mg/kg body weight, sometimes about 0.01 to 25 mg/kg
body weight, often about 0.1 to 20 mg/kg body weight, and more often about 1 to 10 mg/kg, 2 to 9
mg/kg, 3 to 8 mg/ke, 4 to 7 mg/kg, or 5 to 6 mg/kg body weight. The protein or polypeptide can be

administered one time per week for between about 1 to 10 weeks, sometimes between 2 to 8 weeks, often
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between about 3 to 7 weeks, and more often for about 4, 5, or 6 weeks. The skilled artisan will
appreciate that certain factors may influence the dosage and timing required to effectively treat a subject,
including but not limited to the severity of the disease or disorder, previous treatments, the general health
and/or age of the subject, and other diseases present. Moreover, treatment of a subject with a
therapeutically effective amount of a protein, polypeptide, or antibody can include a single treatment, or
sometimes can include a series of treatments.

[0212] With regard to polypeptide formulations, featured herein is a method for treating breast
cancer in a subject, which comprises contacting one or more cells in the subject with a first JCAM,
MAPKI0, KIAA0861, NUMAI or GALE polypeptide, where the subject comprises a second JCAM,
MAPKI0, KI440861, NUMAI or GALE polypeptide having one or more polymorphic variations
associated with cancer, and where the first polypeptide comprises fewer polymorphic variations
associated with cancer than the second polypeptide. The first and second polypeptides are encoded by a
nucleic acid which comprises a nucleotide sequence selected from the group consisting of the nucleotide
sequence of SEQ ID NO: 1-12; a nucleotide sequence which encodes a polypeptide consisting of an
amino acid sequence encoded by a nucleotide sequence of SEQ ID NO: 1-12; a nucleotide sequence
which encodes a polypeptide that is 90% or more identical to an amino acid sequence encoded by a’
nucleotide sequence of SEQ ID NO: 1-12 and a nucleotide sequence 90% or more identical to a
nucleotide sequence of SEQ ID NO: 1-12. The subject is often a human.

[0213] For antibodies, a dosage of 0.1 mg/kg of body weight (generally 10 mg/kg to 20 mg/kg) is
often utilized. If the antibody is to act in the brain, a dosage of 50 mg/kg to 100 mg/kg is often
appropriate. Generally, partially human antibodies and fully human antibodies have a longer half-life
within the human body than other antibodies. Accordingly, lower dosages and less frequent
administration is often possible. Modifications such as lipidation can be used to stabilizé antibodies and
to enhance uptake and tissue penetration (e.g., into the brain). A method for lipidation of antibodies is
described by Cruikshank et al., J. Acquired Immune Deficiency Syndromes and Human Retrovirology
14:193 (1997).

[0214] Antibody conjugates can be used for modifying a given biological response, the drug moiety
is not to be construed as limited to classical chemical therapeutic agents. For example, the drug moiety
may be a protein or polypeptide possessing a desired biological activity. Such proteins may include, for
example, a toxin such as abrin, ricin A, pseudomonas exotoxin, or diphtheria toxin; a polypeptide such as
tumor necrosis factor, .alpha.-interferon, .beta.-interferon, nerve growth factor, platelet derived growth
factor, tissue plasminogen activator; or, biological response modifiers such as, for example, lymphokines,
interleukin-1 (“IL-1”), interleukin-2 (“IL-2"), interleukin-6 (“IL-6"), granulocyte macrophage colony
stimulating factor (“GM-CSF”), granulocyte colony stimulating factor (“G-CSF”), or other growth
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factors. Alternatively, an antibody can be conjugated to a second antibody to form an antibody
heteroconjugate as described by Segal in U.S. Patent No. 4,676,980.

[0215] For compounds, exemplary doses include milligram or microgram amounts of the compound
per kilogram of subject or sample weight, for example, about 1 microgram per kilogram to about 500
milligrams per kilogram, about 100 micrograms per kilogram to about 5 milligrams per kilogram, or
about 1 microgram per kilogram to about 50 micrograms per kilogram. It is understood that appropriate
doses of a small molecule depend upon the potency of the small molecule with respect to the expression
or activity to be modulated. When one or more of these small molecules is to be administered to an
animal (e.g., a human) in order to modulate expression or activity of a polypeptide or nucleic acid
described herein, a physician, veterinarian, or researcher may, for example, prescribe a relatively low
dose at first, subsequently increasing the dose until an appropriate response is obtained. In addition, it is
understood that the specific dose level for any particular animal subject will depend upon a variety of
factors including the activity of the specific compound employed, the age, body weight, general health,
gender, and diet of the subject, the time of administration, the route of administration, the rate of
excretion, any drug combination, and the degree of expression or activity to be modulated.

[0216] ICAM, MAPKI10, KIAA0861, NUMAI or GALE nucleic acid molecules can be inserted into
vectors and used in gene therapy methods for treating breast cancer. Featured herein is a method for
treating breast cancer in a subject, which comprises contacting one or more cells in the subject with a first
ICAM, MAPKI10, KIA40861, NUMAI or GALE nucleic acid, where genomic DNA in the subject
comprises a second ICAM, MAPK10, KIAA0861, NUMAI or GALE nucleic acid comprising one or more
polymorphic variations associated with breast cancer, and where the first nucleic acid comprises fewer
polymorphic variations associated with breast cancer. The first and second nucleic acids typically
comprise a nucleotide sequence selected from the group consisting of the nucleotide sequence of SEQ ID .
NO: 1-5; a nucleotide sequence which encodes a polypeptide consisting of an amino acid sequence
encoded by a nucleotide sequence in SEQ ID NO: 1-5; a nucleotide sequence that is 90% or more
identical to the nucleotide sequence of SEQ ID NO: 1-5, and a nucleotide sequence which encodes a
polypeptide that is 90% or more identical to an amino acid sequence encoded by a nucleotide sequence in
SEQ ID NO: 1-5. The subject often is a human.

[0217] Gene therapy vectors can be delivered to a subject by, for example, intravenous injection,
local administration (see U.S. Patent 5,328,470) or by stereotactic injection (see e.g., Chen et al., (1994)
Proc. Natl. Acad. Sci. USA 91:3054-3057). Pharmaceutical preparations of gene therapy vectors can
include a gene therapy vector in an acceptable diluent, or can comprise a slow release matrix in which the
gene delivery vehicle is imbedded. Alternatively, where the complete gene delivery vector can be

produced intact from recombinant cells (e.g., retroviral vectors) the pharmaceutical preparation can
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include one or more cells which produce the gene delivery system. Examples of gene delivery vectors
are described herein.

[0218] Pharmaceutical compositions can be included in a container, pack, or dispenser together with
instructions for administration.

[0219] Pharmaceutical compositions of active ingredients can be administered by any of the paths
described herein for therapeutic and prophylactic methods for treating breast cancer. With regard to both
prophylactic and therapeutic methods of treatment, such treatments may be specifically tailored or
modified, based on knowledge obtained from pharmacogenomic analyses described herein. As used
herein, the term “treatment” is defined as the application or administration of a therapeutic agent to a
patient, or application or administration of a therapeutic agent to an isolated tissue or cell line from a
patient, who has a disease, a symptom of disease or a predisposition toward a disease, with the purpose to
cure, heal, alleviate, relieve, alter, remedy, ameliorate, improve or affect the disease, the symptoms of
disease or the predisposition toward disease. A therapeutic agent includes, but is not limited to, small
molecules, peptides, antibodies, ribozymes and antisense oligonucleotides.

[0220] Administration of a prophylactic agent can occur prior to the manifestation of symptoms
characteristic of the ICAM, MAPKI10, KIAA0861, NUMAI or GALE aberrance, such that a disease or
disorder is prevented or, alternatively, delayed in its progression. Depending on the type of ICAM,
MAPK10, KIA40861, NUMAI or GALE aberrance, for example, a ICAM, MAPKI10, KIAA0861, NUMAI
or GALE molecule, ICAM, MAPKI10, KIAA0861, NUMAI or GALE agonist, or JCAM, MAPKI0),
KI4A40861, NUMAI or GALE antagonist agent can be used for treating the subject. The appropriate
agent can be determined based on screening assays described herein.

[0221] As discussed, successful treatment of ICAM, MAPKI0, KIAA0861, NUMAI or GALE
disorders can be brought about by techniques that serve to inhibit the expression or activity of target gene
products. For example, compounds (e.g., an agent identified using an assays described above) that
exhibit negative modulatory activity can be used to prevent and/or treat breast cancer. Such molecules
can include, but are not limited to peptides, phosphopeptides, small organic or inorganic molecules, or
antibodies (including, for example, polyclonal, monoclonal, humanized, anti-idiotypic, chimeric or single
chain antibodies, and FAb, F(ab’)2 and FAD expression library fragments, scFV molecules, and epitope-
binding fragments thereof).

[0222] Further, antisense and ribozyme molecules that inhibit expression of the target gene can also
be used to reduce the level of target gene expression, thus effectively reducing the level of target gene
activity. Still further, triple helix molecules can be utilized in reducing the level of target gene activity.
Antisense, ribozyme and triple helix molecules are discussed above.

[0223] It is possible that the use of antisense, ribozyme, and/or triple helix molecules to reduce or

inhibit mutant gene expression can also reduce or inhibit the transcription (triple helix) and/or translation
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(antisense, ribozyme) of mRNA produced by normal target gene alleles, such that the concentration of
normal target gene product present can be lower than is necessary for a normal phenotype. In such cases,
nucleic acid molecules that encode and express target gene polypeptides exhibiting normal target gene
activity can be introduced into cells via gene therapy method. Alternatively, in instances where the target
gene encodes an extracellular polypeptide, normal target gene polypeptide often is co-administered into
the cell or tissue to maintain the requisite level of cellular or tissue target gene activity.

[0224] Another method by which nucleic acid molecules may be utilized in treating or preventing a
disease characterized by ICAM, MAPK10, KIAA0861, NUMAI or GALE expression is through the use of
aptamer molecules specific for JCAM, MAPK10, KIA40861, NUMAI or GALE polypeptide. Aptamers
are nucleic acid molecules having a tertiary structure which permits them to specifically bind to
polypeptide ligands (see, e.g., Osborne, et al., Curr. Opin. Chem. Biol.1(1): 5-9 (1997); and Patel, D. J.,
Curr. Opin. Chem. Biol. Jun;1(1): 32-46 (1997)). Since nucleic acid molecules may in many cases be
more conveniently introduced into target cells than therapeutic polypeptide molecules may be, aptamers
offer a method by which JCAM, MAPK10, KIA40861, NUMAI or GALE polypeptide activity may be
specifically decreased without the introduction of drugs or other molecules which may have pluripotent
effects.

[0225] Antibodies can be generated that are both specific for target gene product and that reduce
target gene product activity. Such antibodies may, therefore, by administered in instances whereby
negative modulatory techniques are appropriate for the treatment of JCAM, MAPKI0, KIAA0861,
NUMALI or GALE disorders. For a description of antibodies, see the Antibody section above.

[0226] In circumstances where injection of an animal or a human subject with a ICAM, MAPKIO0,
KIA40861, NUMAI or GALE polypeptide or epitope for stimulating antibody production is harmful to
the subject, it is possible to generate an immune response against ICAM, MAPKI0, KI440861, NUMAI
or GALE through the use of anti-idiotypic antibodies (see, for example, Herlyn, D., Ann. Med.;31(1): 66-
78 (1999); and Bhattacharya-Chatterjee & Foon, Cancer Treat. Res.; 94: 51-68 (1998)). If an anti-
idiotypic antibody is introduced into a mammal or human subject, it should stimulate the production of
anti-anti-idiotypic antibodies, which should be specific to the ICAM, MAPK10, KIAA0861, NUMAI or
GALE polypeptide. Vaccines directed to a disease characterized by ICAM, MAPK10, KIAA0861,
NUMAI or GALE expression may also be generated in this fashion.

[0227] Ininstances where the target antigen is intracellular and whole antibodies are used,
internalizing antibodies may be utilized. Lipofectin or liposomes can be used to deliver the antibody or a
fragment of the Fab region that binds to the target antigen into cells. Where fragments of the antibody
are used, the smallest inhibitory fragment that binds to the target antigen often is utilized. For example,
peptides having an amino acid sequence corresponding to the Fv region of the antibody can be used.

Alternatively, single chain neutralizing antibodies that bind to intracellular target antigens can also be
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administered. Such single chain antibodies can be administered, for example, by expressing nucleotide
sequences encoding single-chain antibodies within the target cell population (see e.g., Marasco et al.,
Proc. Natl. Acad. Sci. USA 90: 7889-7893 (1993)).

[0228] ICAM, MAPK10, KIAA0861, NUMAI or GALE molecules and compounds that inhibit target
gene expression, synthesis and/or activity can be administered to a patient at therapeutically effective
doses to prevent, treat or ameliorate JCAM, MAPKI0, KIAA0861, NUMAI or GALE disorders. A
therapeutically effective dose refers to that amount of the compound sufficient to result in amelioration of
symptoms of the disorders.

[0229] Toxicity and therapeutic efficacy of such compounds can be determined by standard
pharmaceutical procedures in cell cultures or experimental animals, e.g., for determining the LDs, (the
dose lethal to 50% of the population) and the EDsy (the dose therapeutically effective in 50% of the
population). The dose ratio between toxic and therapeutic effects is the therapeutic index and it can be
expressed as the ratio LD5o/EDsg. Compounds that exhibit large therapeutic indices often are utilized.
While compounds that exhibit toxic side effects can be used, care should be taken to design a delivery
system that targets such compounds to the site of affected tissue in order to minimize potential damage to
uninfected cells and, thereby, reduce side effects.

[0230] Data obtained from cell culture assays and animal studies can be used in formulating a range
of dosage for use in humans. The dosage of such compounds often lies within a range of circulating
concentrations that include the EDs with little or no toxicity. The dosage can vary within this range
depending upon the dosage form employed and the route of administration utilized. For any compound
used in a method described herein, the therapeutiéally effective dose can be estimated initially from cell
culture assays. A dose can be formulated in animal models to achieve a circulating plasma concentration
range that includes the ICs (i.e., the concentration of the test compound that achieves a half-maximal
inhibition of symptoms) as determined in cell culture. Such information can be used to more accurately
determine useful doses in humans. Levels in plasma can be measured, for example, by high performance
liquid chromatography.

[0231] Another example of effective dose determination for an individual is the ability to directly
assay levels of “free” and “bound” compound in the serum of the test subject. Such assays may utilize
antibody mimics and/or “biosensors™ that have been created through molecular imprinting techniques.
The compound which is able to modulate JCAM, MAPK10, KIAA0861, NUMAI or GALE activity is used
as a template, or “imprinting molecule”, to spatially organize polymerizable monomers prior to their
polymerization with catalytic reagents. The subsequent removal of the imprinted molecule leaves a
polymer matrix which contains a repeated “negative image” of the compound and is able to selectively
rebind the molecule under biological assay conditions. A detailed review of this technique can be seen in

Ansell et al., Current Opinion in Biotechnology 7: 89-94 (1996) and in Shea, Trends in Polymer Science
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2:166-173 (1994). Such “imprinted” affinity matrixes are amenable to ligand-binding assays, whereby
the immobilized monoclonal antibody component is replaced by an appropriately imprinted matrix. An
example of the use of such matrixes in this way can be seen in Vlatakis, et al., Nature 361: 645-647
(1993). Through the use of isotope-labeling, the “free” concentration of compound which modulates the
expression or activity of ICAM, MAPK10, KIAA0861, NUMAI or GALE can be readily monitored and
used in calculations of ICsp. Such “imprinted” affinity matrixes can also be designed to include
fluorescent groups whose photon-emitting properties measurably change upon local and selective binding
of target compound. These changes can be readily assayed in real time using appropriate fiberoptic
devices, in turn allowing the dose in a test subject to be quickly optimized based on its individual ICsy. A
rudimentary example of such a “biosensor” is discussed in Kriz et al., Analytical Chemistry 67: 2142-
2144 (1995).

[0232] Provided herein are methods of modulating ICAM, MAPKI10, KIA40861, NUMAI or GALE
expression or activity for therapeutic purposes. Accordingly, in an exemplary embodiment, the
modulatory method involves contacting a cell with a JCAM, MAPKI10, KIAA0861, NUMAI or GALE or
agent that modulates one or more of the activities of ICAM, MAPKI0, KIAA0861, NUMAI or GALE
polypeptide activity associated with the cell. An agent that modulates ICAM, MAPKI0, KI440861,
NUMAI or GALE polypeptide activity can be an agent as described herein, such as a nucleic acid or a
polypeptide, a naturally-occurring target molecule of a ICAM, MAPK10, KIA40861, NUMAI or GALE
polypeptide (e.g., a ICAM, MAPK10, KIAA0861, NUMAI or GALE substrate or receptor), a ICAM,
MAPK10, KIAA0861, NUMAI or GALE antibody, a ICAM, MAPK10, KIAA0861, NUMAI or GALE
agonist or antagonist, a peptidomimetic of a ICAM, MAPK10, KIAA0861, NUMAI or GALE agonist or
antagonist, or other small molecule.

[0233] In one embodiment, the agent stimulates one or more ICAM, MAPKI0, KIAA0861, NUMAI
or GALE activities. Examples of such stimulatory agents include active ICAM, MAPKI10, KIAA0861,
NUMAI or GALE polypeptide and a nucleic acid molecule encoding ICAM, MAPKI10, KIAA0861,
NUMAI or GALE. Tn another embodiment, the agent inhibits one or more ICAM, MAPKI10, KIAA0861,
NUMAI or GALE activities. Examples of such inhibitory agents include antisense ICAM, MAPKI0,
KIAA0861, NUMAI or GALE nucleic acid molecules, anti-TCAM, MAPKI10, KIAA0861, NUMAI or
GALE antibodies, and ICAM, MAPK10, KIAA0861, NUMAI or GALE inhibitors, and competitive
inhibitors that target JCAM, MAPK10, KIAA0861, NUMAI or GALE. These modulatory methods can be
performed in vitro (e.g., by culturing the cell with the agent) or, alternatively, in vivo (e.g., by
administering the agent to a subject). As such, provided are methods of treating an individual afflicted
with a disease or disorder characterized by aberrant or unwanted expression or activity of a ICAM,
MAPKI0, KIAA0861, NUMAI or GALE polypeptide or nucleic acid molecule. In one embodiment, the

method involves administering an agent (e.g., an agent identified by a screening assay described herein),
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or combination of agents that modulates (e.g., upregulates or downregulates) ICAM, MAPKI10,
KI4A40861, NUMAI or GALE expression or activity. In another embodiment, the method involves
administering a [JCAM, MAPK10, KIAA0861, NUMAI or GALE polypeptide or nucleic acid molecule as
therapy to compensate for reduced, aberrant, or unwanted ICAM, MAPKI10, KIAA0861, NUMAI or
GALE expression or activity.

[0234] Stimulation of ICAM, MAPK10, KIA40861, NUMAI or GALE activity is desirable in
situations in which ICAM, MAPKI10, KIAA0861, NUMAI or GALE is abnormally downregulated and/or
in which increased ICAM, MAPKI10, KIAA0861, NUMAI or GALE activity is likely to have a beneficial
effect. For example, stimulation of ICAM, MAPK10, KIAA0861, NUMAI or GALE activity is desirable
in situations in which a JCAM, MAPK10, KIAA0861, NUMAI or GALE is downregulated and/or in which
increased ICAM, MAPK10, KIA40861, NUMAI or GALE activity is likely to have a beneficial effect.
Likewise, inhibition of ICAM, MAPKI10, KIAA0861, NUMAI or GALE activity is desirable in situations
in which ICAM, MAPK10, KIAA0861, NUMAI or GALE is abnormally upregulated and/or in which
decreased ICAM, MAPK10, KIAA0861, NUMAI or GALE activity is likely to have a beneficial effect.

Methods of Treatment

[0235] In another aspect, provided are methods for identifying a risk of cancer in an individual as
described herein and, if a genetic predisposition is identified, treating that individual to delay or reduce or
prevent the development of cancer. Such a procedure can be used to treat breast cancer. Optionally,
treating an individual for cancer may include inhibiting cellular proliferation, inhibiting metastasis,
inhibiting invasion, or preventing tumor formation or growth as defined herein. Suitable treatments to
prevent or reduce or delay breast cancer focus on inhibiting additional cellular proliferation, inhibiting
metastasis, inhibiting invasion, and preventing further tumor formation or growth. Treatment usually
includes surgery followed by radiation therapy. Surgery may be a lumpectomy or a mastectomy (e.g.,
total, simple or radical). Even if the doctor removes all of the cancer that can be seen at the time of
surgery, the patient may be given radiation therapy, chemotherapy, or hormone therapy after surgery to
try to kill any cancer cells that may be left. Radiation therapy is the use of x-rays or other types of
radiation to kill cancer cells and shrink tumors. Radiation therapy may use external radiation (using a
machine outside the body) or internal radiation. Chemotherapy is the use of drugs to kill cancer cells.
Chemotherapy may be taken by mouth, or it may be put into the body by inserting a needle into a vein or
muscle. Hormone therapy often focuses on estrogen and progesterone, which are hormones that affect
the way some cancers grow. If tests show that the cancer cells have estrogen and progesterone receptors
(molecules found in some cancer cells to which estrogen and progesterone will attach), hormone therapy
is used to block the way these hormones help the cancer grow. Hormone therapy with tamoxifen is often

given to patients with early stages of breast cancer and those with metastatic breast cancer. Other types
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of treatment being tested in clinical trials include sentinel lymph node biopsy followed by surgery and
high-dose chemotherapy with bone marrow transplantation and peripheral blood stem cell
transplantation. Any preventative/therapeutic treatment known in the art may be prescribed and/or
administered, including, for example, surgery, chemotherapy and/or radiation treatment, and any of the
treatments may be used in combination with one another to treat or prevent breast cancer (e.g., surgery
followed by radiation therapy). '

[0236] Also provided are methods of preventing or treating cancer comprising providing an
individual in need of such treatment with a JCAM, MAPK10, KIA40861, NUMAI or GALE inhibitor that
reduces or inhibits the overexpression of mutant JCAM, MAPK10, KI4A0861 , NUMAI or GALE (e.g., a
ICAM, MAPKI 0, KIAA0861, NUMAI or GALE polynucleotide with an allele that is associated with
cancer). Included herein are methods of reducing or blocking the expression of I[CAM, MAPKI0),
K1440861, NUMAI or GALE comprising providing or administering to individuals in need of reducing
or blocking the expression of ICAM, MAPK10, KIAA0861, NUMAI or GALE a pharmaceutical or
physiologically acceptable composition comprising a molecule capable of inhibiting expression of ICAM,
MAPK10, KIA40861, NUMAI or GALE, e.g., a siRNA molecule. Also included herein are methods of
reducing or blocking the expression of secondary regulatory genes regulated by ICAM, MAPK10,
KI440861, NUMAI or GALE that play a role in oncogenesis which comprises introducing competitive
inhibitors that target JCAM, MAPKI0, KIAA0861, NUMAI or GALE’s effect on these regulatory genes or
that block the binding of positive factors necessary for the expression of these regulatory genes.

[0237] The examples set forth below are intended to illustrate but not limit the invention.

Examples

[0238] In the following studies a group of subjects were selected according to specific parameters
relating to breast cancer. Nucleic acid samples obtained from individuals in the study group were
subjected to genetic analysis, which identified associations between breast cancer and certain
polymorphic variants in JCAM region, MAPK10, KIA40861, N UMAI1/FLJ20625/LOC220074 region, and
HT014/LOC148902/LYPLA2/GALE region loci (herein referred to as “target genes”, “target nucleotides”,
“target polypeptides” or simply “targets”). In addition, methods are described for combining information
from multiple SNPs from the target genes found to be independently associated with breast cancer status
in a case-control study. The resulting model permits a powerfiil, more informative quantitation of the

combined value of the SNPs for predicting breast cancer susceptibility.
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Example 1
Samples and Pooling Strategies

Sample Selection

[0239] Blood samples were collected from individuals diagnosed with breast cancer, which were
referred to as case samples. Also, blood samples were collected from individuals not diagnosed with
breast cancer as gender and age-matched controls. All of the samples were of German/German descent.
A database was created that listed all phenotypic trait information gathered from individuals for each case

and control sample. Genomic DNA was extracted from each of the blood samples for genetic analyses.

DNA Extraction from Blood Samples
[0240] Six to ten milliliters of whole blood was transferred to a 50 ml tube containing 27 ml of red

cell lysis solution (RCL). The tube was inverted until the contents were mixed. Each tube was incubated
for 10 minutes at room temperature and inverted once during the incubation. The tubes were then
centrifuged for 20 minutes at 3000 x g and the supernatant was carefully poured off. 100-200 ul of
residual liquid was left in the tube and was pipetted repeatedly to resuspend the pellet in the residual
supernatant. White cell lysis solution (WCL) was added to the tube and pipetted repeatedly until
completely mixed. While no incubation was normally required, the solution was incubated at 37°C or
room temperature if cell clumps were visible after mixing until the solution was homogeneous. 2 ml of
protein precipitation was added to the cell lysate. The mixtures were vortexed vigorously at high speed
for 20 sec to mix the protein precipitation solution uniformly with the cell lysate, and then centrifuged for
10 minutes at 3000 x g. The supernatant containing the DNA was then poured into a clean 15 ml tube,
which contained 7 ml of 100% isopropanol. The samples were mixed by inverting the tubes gently until
white threads of DNA were visible. Samples were centrifuged for 3 minutes at 2000 x g and the DNA
was visible as a small white pellet. The supernatant was decanted and 5 ml of 70% ethanol was added to
each tube. Each tube was inverted several times to wash the DNA pellet, and then centrifuged for 1
minute at 2000 x g. The ethanol was decanted and each tube was drained on clean absorbent paper. The
DNA was dried in the tube by inversion for 10 minutes, and then 1000 pl of 1X TE was added. The size
of each sample was estimated, and less TE buffer was added during the following DNA hydration step if
the sample was smaller. The DNA was allowed to rehydrate overnight at room temperature, and DNA
samples were stored at 2-8°C.

[0241] DNA was quantified by placing samples on a hematology mixer for at least 1 hour. DNA
was serially diluted (typically 1:80, 1:160, 1:320, and 1:640 dilutions) so that it would be within the

measurable range of standards. 125 pl of diluted DNA was transferred to a clear U-bottom microtitre
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plate, and 125 pl of 1X TE buffer was transferred into each well using a multichannel pipette. The DNA
and 1X TE were mixed by repeated pipetting at least 15 times, and then the plates were sealed. 50 pl of
diluted DNA was added to wells A5-H12 of a black flat bottom microtitre plate. Standards were inverted
six times to mix them, and then 50 pl of 1X TE buffer was pipetted into well A1, 1000 ng/ml of standard
was pipetted into well A2, 500 ng/ml of standard was pipetted into well A3, and 250 ng/ml of standard
was pipetted into well A4. PicoGreen (Molecular Probes, Eugene, Oregon) was thawed and freshly
diluted 1:200 according to the number of plates that were being measured. PicoGreen was vortexed and
then 50p1 was pipetted into all wells of the black plate with the diluted DNA. DNA and PicoGreen were
mixed by pipetting repeatedly at least 10 times with the multichannel pipette. The plate was placed into a
Fluoroskan Ascent Machine (microplate fluorometer produced by Labsystems) and the samples were
allowed to incubate for 3 minutes before the machine was run using filter pairs 485 nm excitation and
538 nm emission wavelengths. Samples having measured DNA concentrations of greater than 450 ng/pl
were re-measured for conformation. Samples having measured DNA concentrations of 20 ng/ul or less

were re-measured for confirmation.

Pooling Strategies

[0242] Samples were placed into one of two groups based on disease status. The two groups were
female case groups and female control groups. A select set of samples from each group were utilized to
generate pools, and one pool was created for each group. Each individual sample in a pool was
represented by an equal amount of genomic DNA. For example, where 25 ng of genomic DNA was
utilized in each PCR reaction and there were 200 individuals in each pool, each individual would provide
125 pg of genomic DNA. Inclusion or exclusion of samples for a pool was based upon the following
criteria: the sample was derived from an individual characterized as Caucasian; the sample was derived
from an individual of German paternal and maternal descent; the database included relevant phenotype
information for the individual; case samples were derived from individuals diagnosed with breast cancer;
control samples were derived from individuals free of cancer and no family history of breast cancer; and
sufficient genomic DNA was extracted from each blood sample for all allelotyping and genotyping
reactions performed during the study. Phenotype information included pre- or post-menopausal, familial
predisposition, country or origin of mother and father, diagnosis with breast cancer (date of primary
diagnosis, age of individual as of primary diagnosis, grade or stage of development, occurrence of
metastases, e.g., lymph node metastases, organ metastases), condition of body tissue (skin tissue, breast
tissue, ovary tissue, peritoneum tissue and myometrium), method of treatment (surgery, chemotherapy,
hormone therapy, radiation therapy). Samples that met these criteria were added to appropriate pools

based on gender and disease status.
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[0243] The selection process yielded the pools set forth in Table 1, which were used in the studies
that follow:

Table 1
Female CASE Female CONTROL
Pool size
(Number) 272 276
Pool Criteria ol
(ex: case/control) case contro
Mean Age 59.6 554
(ex: years)
Example 2

Association of Polymorphic Variants with Breast cancer

[0244] A whole-genome screen was performed to identify particular SNPs associated with
occurrence of breast cancer. As described in Example 1, two sets of samples were utilized, which
included samples from female individuals having breast cancer (breast cancer cases) and samples from
female individuals not having cancer (female controls). The initial screen of each pool was performed in
an allelotyping study, in which certain samples in each group were pooled. By pooling DNA from each
group, an allele frequency for each SNP in each group was calculated. These allele frequencies were
then compared to one another. Particular SNPs were considered as being associated with breast cancer
when allele frequency differences calculated between case and control pools were statistically significant.
SNP disease association results obtained from the allelotyping study were then validated by genotyping
each associated SNP across all samples from each pool. The results of the genotyping were then
analyzed, allele frequencies for each group were calculated from the individual genotyping results, and a
p-value was calculated to determine whether the case and control groups had statistically significantly
differences in allele frequencies for a particular SNP. When the genotyping results agreed with the

original allelotyping results, the SNP disease association was considered validated at the genetic level.

SNP Panel Used for Genetic Analyses

[0245] A whole-genome SNP screen began with an initial screen of approximately 25,000 SNPs
over each set of disease and control samples using a pooling approach. The pools studied in the screen
are described in Example 1. The SNPs analyzed in this study were part of a set of 25,488 SNPs
confirmed as being statistically polymorphic as each is characterized as having a minor allele frequency
of greater than 10%. The SNPs in the set reside in genes or in close proximity to genes, and many reside
in gene exons. Specifically, SNPs in the set are located in exons, introns, and within 5,000 base-pairs

upstream of a transcription start site of a gene. In addition, SNPs were selected according to the
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following criteria: they are located in ESTs; they are located in Locuslink or Ensemble genes; and they
are located in Genomatix promoter predictions. SNPs in the set also were selected on the basis of even
spacing across the genome, as depicted in Table 2.

[0246] A case-control study design using a whole genome association strategy involving
approximately 28,000 single nucleotide polymorphisms (SNPs) was employed. Approximately 25,000
SNPs were evenly spaced in gene-based regions of the human genome with a median inter-marker
distance of about 40,000 base pairs. Additionally, approximately 3,000 SNPs causing amino acid
substitutions in genes described in the literature as candidates for various diseases were used. The case-
control study samples were of female German origin (German paternal and maternal descent) 548
individuals were equally distributed in two groups (female controls and female cases). The whole
genome association approach was first conducted on 2 DNA pools representing the 2 groups. Significant

markers were confirmed by individual genotyping.

Table 2
General Statistics Spacing Statistics

Total # of SNPs 25,438 Median 37,058 bp
# of Exonic SNPs >4,335 (17%) | Minimum®* 1,000 bp

# SNPs with refSNP ID 20,776 (81%) | Maximum* 3,000,000 bp
Gene Coverage >10,000 Mean 122,412 bp
Chromosome Coverage All Std Deviation 373,325 bp

*Excludes outliers

Allelotyping and Genotyping Results

[0247] The genetic studies summarized above and described in more detail below identified allelic
variants associated with breast cancer. The allelic variants identified from the SNP panel described in

Table 2 are summarized below in Table 3.

Table 3
SNP CISIZ?:;O- Posiil:ion Contig Contig Sequence Locus Sequence Allelic
Reference Position | Figure Identification| Position | Identification Position | Variability
1056538 10248147 | 44247 |NT_011295 NM_000201 |ICAM region CIT
1541998 87342924 | 36424 [NT_016354 |11444849 |NM_002753 |MAPK10 intragenic C/IT
2001449 184330963| 48563 |[NT_005962 |18141399 |NM_015078 |KIAA08B61 |iniragenic GIC
NM_006185 jNUMA1
673478 72021802 | 49002 [NT_033927 1998133 |NM_017907 [FLJ20625 |doansteam T/C
NM_145309 |LOC220074
NT_004391 1454476 |NM_000403 |GALE downsiream
4237 10291777 | 87877 NT_004610 NM_020362 |HT014 AG
NO. INFO. NO INFO. LOC148902
NT_004610 NM_007260 |[LYPLA2
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[0248] Table 3 includes information pertaining to the incident polymorphic variant associated
with breast cancer identified herein. Public information pertaining to the polymorphism and the genomic
sequence that includes the polymorphism are indicated. The genomic sequences identified in Table 3
may be accessed at the http address www.ncbi.nih.gov/entrez/query.fegi, for example, by using the
publicly available SNP reference number (e.g., rs1541998). The chromosome position refers to the
position of the SNP within NCBI’s Genome Build 33, which may be accessed at the following http
address: www.ncbinlm.nih.gov/mapview/map_search.cgi?chr=hum_chr.inf&query=. The “Contig
Position” provided in Table 3 corresponds to a nucleotide position set forth in the contig sequence, and
designates the polymorphic site corresponding to the SNP reference number. The sequence containing
the polymorphisms also may be referenced by the “Sequence Identification” set forth in Table 3. The
“Sequence Identification” corresponds to cDNA sequence that encodes associated target polypeptides
(e.g., NUMAI) of the invention. The position of the SNP within the cDNA sequence is provided in the
“Sequence Position” column of Table 3. Also, the allelic variation at the polymorphic site and the allelic
variant identified as associated with breast cancer is specified in Table 3. All nucleotide sequences
referenced and accessed by the parameters set forth in Table 3 are incorporated herein by reference. The
positions for these SNPs are indicated in the tables below in Figures 1, 2, 3 and 4, and the incident SNP
for the GALE region is at position 174 in Figure 5.

Assay for Verifying, Allelotyping, and Genotyping SNPs

[0249] A MassARRAY™ system (Sequenom, Inc.) was utilized to perform SNP genotyping in a
high-throughput fashion. This genotyping platform was complemented by a homogeneous, single-tube
assay method (hME™ or homogeneous MassEXTEND™ (Sequenom, Inc.)) in which two genotyping
primers anneal to and amplify a genomic target surrounding a polymorphic site of interest. A third
primer (the MassEXTEND™ primer), which is complementary to the amplified target up to but not
including the polymorphism, was then enzymatically extended one or a few bases through the
polymorphic site and then terminated.

[0250] For each polymorphism, SpectroDESIGNER™ software (Sequenom, Inc.) was used to
generate a set of PCR primers and a MassEXTEND™ primer was used to genotype the polymorphism.
Table 4 shows PCR primers and Table 5 shows extension primers used for analyzing polymorphisms.
The initial PCR amplification reaction was performed in a 5 pl total volume containing 1X PCR buffer
with 1.5 mM MgCl, (Qiagen), 200 uM each of dATP, dGTP, dCTP, dTTP (Gibco-BRL), 2.5 ng of
genomic DNA, 0.1 units of HotStar DNA polymerase (Qiagen), and 200 nM each of forward and reverse
PCR primers specific for the polymorphic region of interest.
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Table 4: PCR Primers
Reference Forward Reverse
SNP ID PCR primer PCR primer
1056538 GACAGCCACAGCTAGCGCAGA TGTTTTCGCCCCCCAGGGTGAC
1541998 CTGATTATTCTGATGGTAATG GCCCATGTTAACATTTTCTTIC
2001449 ATGTCAAGTGCACCCACATG AGGAAGAAACTGACGGAAGG
673478 TAATACAAAGGTGGCAGCAG TTGACAAGGATAAGGACAAG
4237 GCACATGGCCACATTAACTGG TGGCTGTGGAAATTGGGTCTTG

[0251] Samples were incubated at 95°C for 15 minutes, followed by 45 cycles of 95°C for 20
seconds, 56°C for 30 seconds, and 72°C for 1 minute, finishing with a 3 minute final extension at 72°C.
Following amplification, shrimp alkaline phosphatase (SAP) (0.3 units in a 2 pl volume) (Amersham
Pharmacia) was added to each reaction (total reaction volume was 7 pl) to remove any residual dNTPs
that were not consumed in the PCR step. Samples were incubated for 20 minutes at 37°C, followed by 5
minutes at 85°C to denature the SAP.

[0252] Once the SAP reaction was complete, a primer extension reaction was initiated by adding a
polymorphism-specific MassEXTEND™ primer cocktail to each sample. Each MassEXTEND™
cocktail included a specific combination of dideoxynucleotides (ddNTPs) and deoxynucleotides (dNTPs)
used to distinguish polymorphic alleles from one another. In Table 5, ddNTPs are shown and the fourth

nucleotide not shown is the ANTP.

Table 5: Extend Primers

Reference Extend Term
SNP ID Probe Mix
1056538 CCCAGGGTGACGTTGCAGA ACG
1541998 ATTATTCTGATGGTAATGATCCAG | ACG
2001449 CACATGCCTGCTCGCCCCC ACT
673478 AAGGGGAGGTCGACTGGG ACT
4237 GGCATCTGGCAGTCATGG ACT

[0253] The MassEXTEND™ reaction was performed in a total volume of 9 ul, with the addition of
1X ThermoSequenase buffer, 0.576 units of ThermoSequenase (Amersham Pharmacia), 600 oM
MassEXTEND™ primer, 2 mM of ddATP and/or ddCTP and/or ddGTP and/or ddTTP, and 2 mM of
dATP or dCTP or dGTP or dTTP. The deoxy nucleotide (ANTP) used in the assay normally was
complementary to the nucleotide at the polymorphic site in the amplicon. Samples were incubated at
94°C for 2 minutes, followed by 55 cycles of 5 seconds at 94°C, 5 seconds at 52°C, and 5 seconds
at 72°C.
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[0254] Following incubation, samples were desalted by adding 16 pul of water (total reaction volume
was 25 pl), 3 mg of SpectroCLEAN™ sample cleaning beads (Sequenom, Inc.) and allowed to incubate
for 3 minutes with rotation. Samples were then robotically dispensed using a piezoelectric dispensing
device (SpectroJET™ (Sequenom, Inc.)) onto either 96-spot or 384-spot silicon chips containing a matrix
that crystallized each sample (SpectroCHIP® (Sequenom, Inc.)). Subsequently, MALDI-TOF mass
spectrometry (Biflex and Autoflex MALDI-TOF mass spectrometers (Bruker Daltonics) can be used) and
SpectroTYPER RT™ software (Sequenom, Inc.) were used to analyze and interpret the SNP genotype for

each sample.

Genetic Analysis
[0255] Variations identified in the target genes are provided in their respective genomic sequences

(see Figures 1-5) Minor allelic frequencies for these polymorphisms was verified as being 10% or
greater by determining the allelic frequencies using the extension assay described above in a group of
samples isolated from 92 individuals originating from the state of Utah in the United States, Venezuela
and France (Coriell cell repositories).

[0256] Genotyping results are shown for female pools in Table 6A and 6B. Table 6A shows the
orginal genotyping results and Table 6B shows the genotyped results re-analyzed to remove duplicate
individuals from the cases and controls (i.e., individuals who were erroneously included more than once
as either cases or controls). Therefore, Table 6B represents a more accurate measure of the allele
frequencies for this particular SNP. In the subsequent tables, “AF” refers to allelic frequency; and “F

case” and “F control” refer to female case and female control groups, respectively.

Table 6A
R;Iff;(;:)ce Flzfse AF p-value | Odds Ratio g;::z::‘
F control Assoc. Allele
1056538 S R 0.0038 0.69 c
1541998 o7 oo 0.0153 0.69 c
2001449 ooo7% SooT 0.0040 149 c
673478 et oo 0.0238 1.74 c
4237 P P 0.0431 0.78 A
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Table 6B
Breast
Rse;\?;eﬁ)ce Ff:‘se AF p-value | Odds Ratio | Cancer
F control Assoc. Allele

1056538 ST Toooe 0.0012 0.65 c
1541998 g _ ggg g _ g:?é? 0.0070 0.65 C
2001449 G GooTe 0.0012 159 c
673478 by oo 0.0171 185 c
4237 é _ gzifg é: gféz 0.0704 0.79 A

[0257] The single marker alleles set forth in Table 3 were considered validated, since the genotyping
data for the females, males or both pools were significantly associated with breast cancer, and because
the genotyping results agreed with the original allelotyping results. Particularly significant associations
with breast cancer are indicated by a calculated p-value of less than 0.05 for genotype results, which are
set forth in bold text.

[0258] Odds ratio results are shown in Tables 6A and 6B. An odds ratio is an unbiased estimate of
relative risk which can be obtained from most case-control studies. Relative risk (RR) is an estimate of
the likelihood of disease in the exposed group (susceptibility allele or genotype carriers) compared to the
unexposed group (not carriers). It can be calculated by the following equation:

RR =JA/Ia

IA is the incidence of disease in the A carriers and Ia is the incidence of disease in the non-carriers.

RR > 1 indicates the A allele increases disease susceptibility.

RR <1 indicates the a allele increases disease susceptibility.

For example, RR = 1.5 indicates that carriers of the A allele have 1.5 times the risk of disease than
non-carriers, i.e., 50% more likely to get the disease.

[0259] Case-control studies do not allow the direct estimation of /A and Ja, therefore relative risk
cannot be directly estimated. However, the odds ratio (OR) can be calculated lising the following
equation:

OR = (nDAnda)/(ndAnDa) = pDA(1 — pdA)/pdA(1 — pDA), or

OR = ((case f) / (1- case f)) / ((control f) / (1-control ), where f = susceptibility allele frequency.

[0260] An odds ratio can be interpreted in the same way a relative risk is interpreted and can be
directly estimatéd using the data from case-control studies, i.e., case and control allele frequencies. The

higher the odds ratio value, the larger the effect that particular allele has on the development of breast
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cancer. Possessing an allele associated with a relatively high odds ratio translates to having a higher risk

of developing or having breast cancer.

Example 3
Samples and Pooling Strategies for the Replication Samples

[0261] The SNPs of Table 3 were genotyped again in a collection of replication samples to further
validate its association with breast cancer. Like the original study population described in Examples 1
and 2, the replication samples consisted of females diagnosed with breast cancer (cases) and females
without cancer (controls). The case and control samples were selected and genotyped as described

below.

Pooling Strategies

[0262] Samples were placed into one of two groups based on disease status. The two groups were
female case groups and female control groups. A select set of samples from each group were utilized to
generate pools, and one pool was created for each group. Each individual sample in a pool was
represented by an equal amount of genomic DNA. For example, where 25 ng of genomic DNA was
utilized in each PCR reaction and there were 190 individuals in each pool (i.e., 190 cases and 190
controls), each individual would provide 125 pg of genomic DNA. Inclusion or exclusion of samples for
a pool was based upon the following criteria: the sample was derived from a female individual
characterized as Caucasian from Australia; case samples were derived from individuals diagnosed with
breast cancer; control samples were derived from individuals free of cancer and no family history of
breast cancer; and sufficient genomic DNA was extracted from each blood sample for all allelotyping and
genotyping reactions performed during the study. Samples in the pools also were age-matched. Samples
that met these criteria were added to appropriate pools based on gender and disease status.

10263} The selection process yielded the pools set forth in Table 7, which were used in the studies
that follow:

Table 7
Female CASE | Female CONTROL
glen%z;) 190 190
Pool Criteria c o
(ex: case/control) ase contro
Mean Age o
(ex: years) 64.5

**Bach case was matched by a control within 5 years of age of the case.
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[0264] The replication genotyping results are shown in Table 8. The odds ratio was calculated as

described in Example 2.

Table 8
Rglt;?lﬁeill;e Fﬁse F cﬁlﬁrol p-value Odds Ratio
1056538 S bt 0.0624 0.75
1541998 g - 8:%8 g _ 8:??2 0.1010 0.72
2001449 oo o%es eoormt 0.005 159
673478 Ry ool 0.077 1.76
4237 PO it 0.1260 126

[0265] The absence of a statistically significant association in the replication cohort should not be
interpreted as minimizing the value of the original finding. There are many reasons why a biologically
derived association identified in a sample from one population would not replicate in a sample from
another population. The most important reason is differences in population history. Due to bottlenecks
and founder effects, there may be common disease predisposing alleles present in one population that are
relatively rare in another, leading to a lack of association in the candidate region. Also, because common
diseases such as breast cancer are the result of susceptibilities in many genes and many environmental
risk factors, differences in population-specific genetic and environmental backgrounds could mask the
effects of a biologically relevant allele. For these and other reasons, statistically strong results in the
original, discovery sample that did not replicate in the replication sample may be further evaluated in

additional replication cohorts and experimental systems.

Example 4
ICAM Region Proximal SNPs

[0266] It has been discovered that a polymorphic variation (rs1056538) in a region that encodes
ICAM1, ICAM2 and ICAMS is associated with the occurrence of breast cancer (see Examples 1 and 2).
Subsequently, SNPs proximal to the incident SNP (rs1056538) were identified and allelotyped in breast
cancer sample sets and control sample sets as described in Examples 1 and 2. Approximately seventy-
five allelic variants located within the ICAM region were identified and allelotyped. The polymorphic
variants are set forth in Table 9. The chromosome position provided in column four of Table 9 is based
on Genome “Build 33” of NCBI’s GenBank.

Table 9
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dbSNP Chromosome Po'sition in Chroll}osome Allele
rs# Figure 1 Position Variants

2884487 19 139 10204039 T/C
1059840 19 11799 10215699 AT
11115 19 11851 10215751 T/C
1059849 19 11963 10215863 G/A
3093035 19 24282 10228182 AIG
ICAM_SNPA 19 26849 10230749 AT
281428 19 29633 10233533 CIT
281431 19 31254 10235154 TIC
ICAM_SNPB 19 31967 10235867 G/C
2358581 19 32920 10236820 GIT
281434 19 33929 10237829 AIG
ICAM_SNPC 19 35599 10239499 G/C
1799969 19 36101 10240001 G/A
3093033 19 36340 10240240 G/A
ICAM_SNPD 19 36405 10240305 AIG
ICAM_SNPE 19 36517 10240417 TIC
ICAM_SNPF 19 36777 10240677 AIG
5498 19 36992 10240892 G/A
ICAM_SNPG 19 37645 10241545 T/IC
1057981 19 37868 10241768 G/A
281436 19 38440 10242340 AlG
923366 19 38532 10242432 TIC
281437 19 38547 10242447 CIT
ICAM_SNPH 19 38712 10242612 T/C
281438 19 40684 10244584 T/G
3093029 19 40860 10244760 CIG
2569693 19 41213 10245113 CIT
281439 19 41419 10245319 G/IC
281440 19 41613 10245513 G/A
ICAM_SNPI 19 42407 10246307 CIG
1333881 19 43440 10247340 T/IC
1056538 19 44247 10248147 T/IC
2228615 19 44677 10248577 AIG
2569702 19 45256 10249156 TIC
2569703 19 45536 10249436 CIG
ICAM_SNPJ 19 46153 10250053 CIT
2569707 19 47546 10251446 CIG
2916060 19 47697 10251597 AIC
885743 19 47944 10251844 AT
ICAM_SNPK 19 48530 10252430 CIG
892188 19 51102 10255002 TIC
2291473 19 57090 10260990 T/IC
281416 19 60093 10263993 AIG
281417 19 60439 10264339 T/IC
281418 19 62694 10266594 G/C
430092 19 66260 10270160 CIT
368835 19 67295 10271195 AlG
2358583 19 67304 10271204 T/G
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dbSNP Chromosome Po§iﬁon in Chron.losome Allele
rs# Figure 1 Position Variants
ICAM_SNPL 19 67731 10271631 GIT
1045384 19 68555 10272455 C/IA
281427 19 70429 10274329 CIT
3745264 19 70875 10274775 TIG
281426 19 72360 10276260 G/IA
281424 19 74228 10278128 CIT
281423 19 76802 10280702 C/T
281422 19 77664 10281564 T/IC
281421 19 78803 10282703 AlG
281420 19 79263 10283163 A/IG
3745263 19 80810 10284710 AlG
3745261 19 81020 10284920 TIC
3181049 19 82426 10286326 TIC
281412 19 82783 10286683 T/IC
2230399 19 85912 10289812 C/IG
2278442 19 86135 10290035 G/A
2304237 19 87877 10291777 T/IC
281413 19 88043 10291943 G/A
1058154 19 88206 10292106 A/C
3176769 19 88343 10292243 TIC
2304240 19 90701 10294601 G/A
3176768 19 90974 10294874 AIG
3176767 19 91060 10294960 C/IA
3176766 19 91087 10294987 CIT
ICAM_SNPM 19 91594 10295494 G/A
281415 19 92302 10296202 T/G
3176764 19 92384 10296284 AIG

Assay for Verifying and Allelotyping SNPs

[0267] The methods used to verify and allelotype the proximal SNPs of Table 9 are the same

methods described in Examples 1 and 2 herein. The PCR primers and extend primers used in these

assays are provided in Table 10 and Table 11, respectively.

Table 10

dbSNP
rs#

Forward
PCR primer

Reverse
PCR primer

5498

ACGTTGGATGCTCACAGAGCACATTCACGG

ACGTTGGATGAGATCTTGAGGGCACCTACC

11115

ACGTTGGATGAGGTGACACCTTCCTCGAAG

ACGTTGGATGTGTGAAGCACCTCTTCTGAG

11115

ACGTTGGATGGTCCAGGTGACACCTTCCTC

ACGTTGGATGAAGCACCTCTTCTGAGCCAG

56901

ACGTTGGATGGTCCAGGTGACACCTTCCTC

ACGTTGGATGAAGCACCTCTTCTGAGCCAG

240914

ACGTTGGATGTTCAACAAGCGAGTGACAGC

ACGTTGGATGGTGCAGAGATGGGCTTTCTC

254615

ACGTTGGATGTGTAGATGGTCACGTTCTCC

ACGTTGGATGATCTGAGTCCTGATGTCACC

254615

ACGTTGGATGTTGCAGCTITAAGCTAAGGC

ACGTTGGATCAGCCCAGGAGACTTAATTAC

272539

ACGTTGGATGTACAGACCCCTCTACCCCTTC

ACGTTGGATGAGGTGACACCTTCCTCGAAG
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dbSNP
rs#

Forward
PCR primer

Reverse
PCR primer

281412

ACGTTGGATGTGACCTCAGGTGATTCACCC

ACGTTGGATGGGTATACCTTTAGCTGGCTG

281413

ACGTTGGATGTCAAAGCTCACAGTTCTCGG

ACGTTGGATGACTTAGCGGGTCCTGCAAAC

281414

ACGTTGGATGAAGGCACCTTCCTCTGTCAG

ACGTTGGATGTGGGCCACAACACGGATGGTA

281415

ACGTTGGATGGCACAAAGAGCTAAGGTAGG

ACGTTGGATGGAATCCTGGATAGACAGTGG

281416

ACGTTGGATGTAACGTAGAGCACAGGTGAG

ACGTTGGATGCAACGCAAACACCAGTGTGG

281417

ACGTTGGATGAAGAGACAGTGGAGAGGCTG

ACGTTGGATGAGAGCCATCGGGTCCCAGCAA

281418

ACGTTGGATGTGCGCTCAGTCAGCTTCCTC

ACGTTGGATGAGTGTTAGCCGAGGGCAAGC

281420

ACGTTGGATGCCAGGACTGTCTCTCTGTTT

ACGTTGGATGATGACACTACAGCCTGAGCA

281421

ACGTTGGATGAGTGTTGCTTTGTCACCCAG

ACGTTGGATGAGGAGAATCGCTTGTACCTG

281422

ACGTTGGATGAGAAATCCTCCTACCTTGGC

ACGTTGGATGGCCCGGCCTCTACATAAAAT

281423

ACGTTGGATGAACCTCAAGCTGCTTCACTG

ACGTTGGATGGAGGAGCCCACCTTITAATGT

281424

ACGTTGGATGACCTGTGTITCTAGGTGTGC

ACGTTGGATGCATGCCTGGGAAAAAACTCC

281426

ACGTTGGATGATCCTCACACCTCAGTCTCC

ACGTTGGATGAATGAGACTCCGTCTCTACC

281427

ACGTTGGATGGACAATTGTAGTACCCAGCC

ACGTTGGATGAGGAGAATCGCTTGAACCTG

281428

ACGTTGGATGAGTAGCTGGAATTACAGGCG

ACGTTGGATGGCCAACATGATGAAATCCCG

281431

ACGTTGGATGACTGGGATTACAGGTGTGAG

ACGTTGGATGGGAGAAATCTTGATGGAGGC

281432

ACGTTGGATGAGCTGGGACTITCCTITCTTIG

ACGTTGGATGCAGTAAATCCAGCCTTCAGC

281434

ACGTTGGATGCCACGCCTGGCTAATTTTIG

ACGTTGGATGGGTCAGGAGTTCAAGACCAG

281436

ACGTTGGATGCATGGTTCACTGCAGTCTIG

ACGTTGGATGTGTGGTGTTGTGAGCCTATG

281437

ACGTTGGATGATAGGCTCACAACACCACAC

ACGTTGGATGAACACAAAGGAAGTCTGGGC

281437

ACGTTGGATGATAGGCTCACAACACCACAC

ACGTTGGATGAACACAAAGGAAGTCTGGGC

281438

ACGTTGGATGACCTGAGGTTTCCTCACTCAG

ACGTTGGATGAGAGGTTTCTGTGACACCCG

281439

ACGTTGGATCGCGGAGCCATACCTCTAAGC

ACGTTGGATGTCGCTGGCACTTTCGTCCC

281440

ACGTTGGATGCTGGCTGAGATGCCATGATA

ACGTTGGATGATGGTGGGAGGAGCTAAATG

281440

ACGTTGGATGGCCATGATAATAAGCTGGAC

ACGTTGGATGTCTTAGTCCCCAAATGTATC

368835

ACGTTGGATGGGTGGGAAAAAGACGTGAAG

ACGTTGGATGAGAGGGAATTAAGGAGGTCC

378395

ACGTTGGATGAATTCCGTGGGATGAGGAAT

ACGTTGGATGACCGTGTTITCCAGGCTCGCG

378395

ACGTTGGATGACTTGGCCCCCTGCACTCACA

ACGTTGGATGACCGTGTITTCCAGGCTCGCG

430092

ACGTTGGATGCGTTGGGATTACAGGCATGAG

ACGTTGGATGATCTGTTGCCTGTCAAGATG

473241

ACGTTGGATGGCCATGATAATAAGCTGGAC

ACGTTGGATGAAATGTATCCCCGCCCTAAG

547878

ACGTTGGATGTACTCAGGAGGCTGAGGTG

ACGTTGGATGCATGGTTCACTGCAGTCTTG

827786

ACGTTGGATGGCGGAGCCATACCTCTAAGC

ACGTTGGATGTCGCTGGCACTTTCGTCCC

827787

ACGTTGGATGCTGGCTGAGATGCCATGATA

ACGTTGGATGATGGTGGGAGGAGCTAAATG

885743

ACGTTGGATGTGAGAGAAGGCGATCTTGAC

ACGTTGGATGCCAATTCACAATCCACTGTG

885743

ACGTTGGATGTGAGAGAAGGCGATCTTIGAC

ACGTTGGATGCCAATTCACAATCCACTGTG

43921 88

ACGTTGGATGGTTTGTTTTTAGAGACAGGG

ACGTTGGATGGTCAAAGCCACTTCCAGCTA

901886

ACGTTGGATGCGATCTGGTCGCTCTGCAAG

ACGTTGGATGGCCCCACCTTCTGTTCCAAG

923366

ACGTTGGATGTCTGGGCAATGTTGCAAGAC

ACGTTGGATGATAGGCTCACAACACCACAC

923366

ACGTTGGATGTCTGGGCAATGTTGCAAGAC

ACGTTGGATGATAGGCTCACAACACCACAC

1045384

ACGTTGGATGGTGCAGAGATGGGCTTTCTC

ACGTTGGATGAGATGGGCACAATGTCCGAC

1056538

ACGTTGGATGACTGCCACAGCCACAGCTAG

ACGTTGGATGTTTTCGCCCCCCAGGGTGA

1057981

ACGTTGGATGGTACAACTGTACCTGGTGAC

ACGTTGGATGAATGAACATAGGTCTCTGGC

1058154

ACGTTGGATGTCCCTTCCATCCTCATTTTT

ACGTTGGATGTGCAAGGCGCTAAACAAAAC

1059840

ACGTTGGATGTCGGCCTGGCTCAGAAGAGG

ACGTTGGATGACCCCTACCCCACGCTACCCA

1059849

ACGTTGGATGGGAATGGATGCAGAAGCCCG

ACGTTGGATGAAGCTGAGGCCACAGGGAG

1059849

ACGTTGGATGAATGGATGCAGAAGCCCGTC

ACGTTGGATGATTCCACGGAGGAAGCTGAG

1333881

ACGTTGGATGATCAGCTCTACGCGATCTGG

ACGTTGGATGTTCAGGCCCCACCTTCTGTTC

1799969

ACGTTGGATGTCAACCTCTGGTCCCCCAGTG

ACGTTGGATGAGGGGACCGTGGTCTGTTC
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dbSNP
rs#

Forward
PCR primer

Reverse
PCR primer

1799969

ACGTTGGATGTTGCCATAGGTGACTGTGGG

ACGTTGGATGTCCTAGAGGTGGACACGCAG

2075741

ACGTTGGATGAAGATGCCAGTCCGTGGACC

ACGTTGGATGCTGGAGACCCAGTGTCTCTC

2228615

ACGTTGGATGGGGCAGATGGTGACAGTAAC

ACGTTGGATGTGGAACTCCCTCCAGTGTGA

2228615

ACGTTGGATGGGGCAGATGGTGACAGTAAC

ACGTTGGATGTGGAACTCCCTCCAGTGTGA

2230399

ACGTTGGATGAGCGGCAGTTACCATGTTAG

ACGTTGGATGTTCTTCCCCCATTGCTTCTG

2230399

ACGTTGGATGAGCGGCAGTTACCATGTTAG

ACGTTGGATGTTCTTCCCCCATTGCTTCTG

2278442

ACGTTGGATGGGTGATGGACATTGAGGGTG

ACGTTGGATGTCCCTTCTGTCTCCAACCC

2278442

ACGTTGGATGTCGTGGTGATGGACATTGAG

ACGTTGGATGAAGTCAATATGCGTCCCTTC

2291473

ACGTTGGATGAAGAGGCTATGTGGCAGATG

ACGTTGGATGAGGGTGAAGCTGGGTTTAAC

2304237

ACGTTGGATGTGGGCCAGAACTTCACCCTG

ACGTTGGATGAAGCAGCACCACCGTGAGG

2304240

ACGTTGGATGAATCTCAGCAACGTGACTGG

ACGTTGGATGACACGGTGATGTTAGAGGAG

2304240

ACGTTGGATGAATCTCAGCAACGTGACTGG

ACGTTGGATGACACGGTGATGTTAGAGGAG

2358581

ACGTTGGATGTAAGGCAGGAGGATGGAGTG

ACGTTGGATGGACAGAGTCTCACTCTGTCG

2358583

ACGTTGGATGAAGACGTGAAGAGACACACC

ACGTTGGATGAGAGGGAATTAAGGAGGTCC

2569693

ACGTTGGATGCTTGTTCTCGCGTGGATGTC

ACGTTGGATGTACTCAGCGTGTGTGAGCTC

2569702

ACGTTGGATGACCCTCCAGACCTTGAACCA

ACGTTGGATGACGTAACGCTAACGGTGGAG

2569702

ACGTTGGATGATACCCTACTCCTACTCTTC

ACGTTGGATGTCAAGGACGTAACGCTAACG

2569703

ACGTTGGATGTCAGGAAGCTCCCAGACAGA

ACGTTGGATGATAACCCTTGGACGCCGATC

2569703

ACGTTGGATGTTAGACGAAAAAGGCGCCAC

ACGTTGGATGTTGTCCCTGCATAACCCTTG

2569707

ACGTTGGATGTGAGCGTGGCAGGCGCCATG

ACGTTGGATGGCGTGGCGCCCGTGCGCGT

2884487

ACGTTGGATGTGTGGCAAATGATGGAACAG

ACGTTGGATGCCAGAAGTTTGAGATCTGCC

2916060

ACGTTGGATGGGCGAGGTATCTGAGAGGG

ACGTTGGATGTACTCTGTCCCACTTCCGTC

3093029

ACGTTGGATGGGCAGCTCTGATTGGATGTT

ACGTTGGATGCTCCACAGTTIGTITGGCCTC

3093030

ACGTTGGATGAGAGACCCAGAAGGTCATAG

ACGTTGGATGCCTCCCCCAAGAAAACATTG

3093032

ACGTTGGATGGGCCACTTCTTCTGTAAGTC

ACGTTGGATGCATGAGGACATACAACTGGG

3093033

ACGTTGGATGAAAGCCTGGAATAGGCACAC

ACGTTGGATGTGCAGACAGTGACCATCTAC

3093035

ACGTTGGATGGGAGACATAGCGAGATTCTG

ACGTTGGATGTAGAAAGCAGTGCGATCTGG

3176764

ACGTTGGATGAAATCGTTTGAACCCGGGAG

ACGTTGGATGGTTTTGAGACAGAGTCTCAC

3176766

ACGTTGGATGTTTCGGGCTGCAATGGTCCC

ACGTTGGATGTAACACCTCTCTCCTTGTGC

3176767

ACGTTGGATGCGGTCTCTGATGGATTCTAC

ACGTTGGATGAACAGGCCCCACCATTTAAC

3176768

ACGTTGGATGGAGAGGTGTTAAATGGTGGG

ACGTTGGATGGGAACATGAAGAAGTCCTGG

3176769

ACGTTGGATGTTCCTGTTITATGGCCAGACG

ACGTTGGATGGTCTGAACCTGATTGGAGAG

3181049

ACGTTGGATGATCTTCAGGGATGGTCACTC

ACGTTGGATGGACAAATACAAAGGGACAGG

3745261

ACGTTGGATGACACACAGCAGGGCATCCGT

ACGTTGGATGCGCAATCAATGCTTTCCACC

3745263

ACGTTGGATGTACATGAAGAAGGACTCGGC

ACGTTGGATGATCCGTCCAGTGCACGTAGA

3745264

ACGTTGGATGCAAAGTGCTAGGATCACAGG

ACGTTGGATGACTGCCCCATAGAGTGGCAA

FCH-0994

ACGTTGGATGTTTITCGCCCCCCAGGGTGAC

ACGTTGGATGACAGCCACAGCTAGCGCAGA

Table 11
dbSNP Extend Term
rs# Primer Mix
5498 CAGAGCACATTCACGGTCACCT CGT
11115 AAGGGTGGGCGTGGGCCT ACT
11115 AAGGGTGGGCGETGGGCCT ACT
56901 AAGGGTGGGCGTGGGCCT ACT
240914 ACAATGTCCGACTCCCACA ACT
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dbSNP Extend Term
rs# Primer Mix

254615 CCAGGGTGACGTTGCAGA ACG
254615 TAAGGCAAAGTTCAGCTACTTA CGT
272539 ACCCCGTACCACTGTTGA CGT
281412 GCTGGGATTATAAGCGTG ACT
281413 GCTCACAGTTCTCGGCAGGAC ACG
281414 CCTTCCTCTGTCAGAATGGC ACG
281415 GGTGATTTGGGGACAGCTGA ACT
281416 GGTCCACACCGACGCCAG ACT
281417 CCCCTGCCCAGGACACCCC ACT
281418 TCAGCTTCCTCCCTCCCC ACT
281420 | ACTGTCTCTCTGTTTTIGAGAT ACT
281421 GCTTTGTCACCCAGGCTGGA ACT
281422 CTGGGGAACTACAGGAATGC ACT
281423 GCCCACCCTCCATTCAGC ACG
281424 TAGGTGTGCGTGTGTGTGTG ACG
281426 GAGCTGGGACCACAGGCA ACG
281427 CTTTGTATACAATCTTCCCTC ACG
281428 GCGCCCAGCACCACGCC ACG
281431 ACAGGTGTGAGCCACTGC ACT
281432 GGGAGTCATGGAGGGTTT ACT
281434 TAGAGACGGGGTTTCACTAT ACT
281436 ACTGCAGTCTTGACCTTTTG ACT
281437 TTTTTTTTCCAGAGACGGGGTCT ACG
281437 TTTTTCCAGAGACGGGGTCT ACG
281438 CGAAGCCCCAGACTCTGTGTA ACT
281439 ACCCCTCCGGGTCAGCTCC ACT
281440 TAATAAGCTGGACTCCGAGC ACG
281440 TAATAAGCTGGACTCCGAGC ACG
368835 AGACGTGAAGAGACACACCT ACT
378395 GCCCGCGTCCTCCTCTCC ACT
378395 GCCCGCGTCCTCCTCTCC ACT
430092 ATTACAGGCATGAGCCACTG ACG
473241 ATAATAAGCTGGACTCCGAGC ACG
547878 GTGGGAGGATCACTTGAGC ACG
827786 ACCCCTCCGGGTCAGCTCC ACT
827787 TAATAAGCTGGACTCCGAGC ACG
885743 GACCCCTCTCTCCCTCCA CGT
885743 GACCCCTCTCTCCCTCCA CGT
892188 TGGGCTGGAGCACAATGAC ACT
901886 GAGTCCGCAGCTCTTTGAAC ACT
923366 TTGCAAGACCCCGTCTCTG ACT
923366 TTGCAAGACCCCGTCTCTG ACT
1045384 CCAGTCCCCTGCTGTCTGT CGT
1056538 GAGGGTGCCAGGCAGCTG ACT
1057981 TACCTGGTGACCTTGAATGTGAT ACG
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dbSNP Extend Term
rs# Primer Mix
1058154 CTTCCATCCTCATTTTTTTTTATT ACT
1059840 GCTCAGAAGAGGTGCTTCAC CGT
1059849 CAGAAGCCCGTCTGGGCT ACG
1059849 CAGAAGCCCGTCTGGGCT ACG
1333881 AGAGTCCGCAGCTCTTTGAAC ACT
1799969 CCGAGACTGGGAACAGCC ACG
1799969 CCGAGACTGGGAACAGCC ACG
2075741 GGACCATGGTGCACAGCA ACT
2228615 AGTAACCTGCGCAGCTGGG ACT
2228615 GTAACCTGCGCAGCTGGG ACT
2230399 GTTACCATGTTAGGGAGGAGA ACT
2230399 ACCATGTTAGGGAGGAGA ACT
2278442 GGACATTGAGGGTGAGCTAA ACG
2278442 ACATTGAGGGTGAGCTAA ACG
2291473 GGAGTGTCCCTGGACCCC ACT
2304237 TGCGCTGCCAAGTGGAGG ACT
2304240 GCTCAGTGTACTGCAATGGCTC ACG
2304240 AGTGTACTGCAATGGCTC ACG
2358581 CTTGCAGTGAGCCCAGATCG CGT
2358583 AAGAGACACACCTAATTTGTGG ACT
2569693 CGCGTGGATGTCAGGGCC ACG
2569702 CAGACCTTGAACCAGATAGAA ACT
2569702 ACCTTGAACCAGATAGAA ACT
2569703 CTCCCAGACAGAGTGCATG ACT
2569703 TCCCAGACAGAGTGCATG ACT
2569707 GGCGAGTACGAGTGCGCA ACT
2884487 AGAGACAGGGTCTCGCC ACT
2916060 CTCCCTCTCGGTCCCGG ACT
3093029 AGTTTCCTATCCCAGCC ACT
3093030 CCAGAACCTCAGGGTATG
3093032 CTTCTGTAAGTCTGTGGG
3093033 GGGTTCAGGTCACACCC ACG
3093035 TTCTGTCTCAAAAAACAAAGC ACT
3176764 CCCGCCACTGCACTCCA ACT
3176766 TCCTTCTGAGTTCTCCC ACG
3176767 TGGATTCTACCTTTCCC CGT
3176768 TGTTGATGCGTGGGTTGGGG ACT
3176769 CGGGGTGGGTGGATCAA ACT
3181049 ACTCCCTGCCCTGGCCC ACT
3745261 GCAGCTGCACCGACAGTTC ACT
3745263 TCGGCTGCCCGTGCCAAGTC ACT
3745264 ATACCATGCCAGGCATT ACT
FCH-0994 CCCAGGGTGACGTTGCAGA ACG
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Genetic Analysis of Allelotyping Results
[0268] Allelotyping results are shown for cases and controls in Table 12. The allele frequency for

the A2 allele is noted in the fifth and sixth columns for breast cancer pools and control pools,
respectively, where “AF” is allele frequency. The allele frequency for the Al allele can be easily
calculated by subtracting the A2 allele frequency from 1 (Al AF = 1-A2 AF). For example, the SNP
rs2884487 has the following case and control allele frequencies: case Al (T) = 0.788; case A2 (C) =
0.212; control Al (T) = 0.758; and control A2 (C) = 0.242, where the nucleotide is provided in
paranthesis. SNPs with blank allele frequencies were untyped.

Table 12
dbSNP Position in Chromosome | A1/A2 | A2 Case | A2 Control Val
rsi Figure 1 Position Allele AF AF p-vatue
2884487 139 10204039 TIC 0.212 0.242 0.2425
1059840 11799 10215699 AT 0.809 0.805 0.8545
11115 11851 10215751 T/C 0.434 0.379 0.0644
1059849 11963 10215863 G/A 0.243 0.194 0.0468
3093035 24282 10228182 A/G 0.889 0.914 0.1592
ICAM_SNPA 26849 10230749 AT Not Allelotyped
281428 29633 10233533 CIT 0.180 0.174 0.7908
281431 31254 10235154 T/C 0.107 0.109 0.8964
ICAM_SNPB 31967 10235867 G/C 0.375 0.382 0.8113
2358581 32920 10236820 G/T 0.097 0.074 0.1800
281434 33929 10237829 AlG 0.818 0.831 0.5765
ICAM_SNPC 35599 10239499 G/C Not Allelotyped
1799969 36101 10240001 G/A 0.117 0.151 0.1036
3093033 36340 10240240 G/A 0.004 0.023 0.0051
ICAM_SNPD 36405 10240305 AlG Not Allelotyped
ICAM_SNPE 36517 10240417 T/C Not Allelotyped
ICAM_SNPF 36777 10240677 AlG Not Allelotyped
5498 36992 10240892 G/A 0.554 0.487 0.0257
ICAM_SNPG 37645 10241545 T/C 0.684 0.732 0.0788
1057981 37868 10241768 G/A 0.978 0.994 0.0289
281436 38440 10242340 AIG 0.504 0.554 0.0977
923366 38532 10242432 TIC 0.597 0.553 0.1471
281437 38547 10242447 CIT 0.195 0.151 0.0521
ICAM_SNPH 38712 10242612 T/C 0.448 0.398 0.0970
281438 40684 10244584 TIG 0.235 0.200 0.1589
3093029 40860 10244760 CIG 0.089 0.081 0.6267
2569693 41213 10245113 CIT 0.297 0.355 0.0389
281439 41419 10245319 G/C 0.526 0.589 0.0352
281440 41613 10245513 G/A 0.736 0.746 0.7085
ICAM_SNPI 42407 10246307 C/G 0.325 0.394 0.0173
1333881 43440 10247340 T/C 0.336 0.360 0.3961
1056538 44247 10248147 T/C 0.592 0.489 0.0009
2228615 44677 10248577 AIG 0.595 0.519 0.0112
2569702 45256 10249156 T/C 0.294 0.357 0.0254
2569703 45536 10249436 CIG 0.438 0.476 0.2109
ICAM_SNPJ 46153 10250053 CIT Not Allelotyped
2569707 47546 10251446 CIG 0.829 0.840 0.6238
2916060 47697 10251597 AIC 0.010 0.002 0.0702
885743 47944 10251844 AT Not Allelotyped
ICAM_SNPK 48530 10252430 C/G Not Allelotyped
892188 51102 10255002 T/C 0.512 0.434 0.0104
2291473 57090 10260990 T/C 0.087 0.090 0.8770
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dbSNP Position in Chromosome | A1/A2 A2 Case A2 Control v
rs# Figure 1 Position Allele AF AF p-Value
281416 60093 10263993 AIG 0.546 0.505 0.1669
281417 60439 10264339 TIC 0.471 0.476 0.8531
281418 62694 10266594 G/C 0.914 0.934 0.1968
430092 66260 10270160 CIT 0.229 0.257 0.2758
368835 67295 10271195 AlG 0.703 0.727 0.3808
2358583 67304 10271204 T/IG 0.304 0.326 0.4322
ICAM_SNPL 67731 10271631 GIT 0.705 0.669 0.2029
1045384 68555 10272455 C/A 0.180 0.187 0.7736
281427 70429 10274329 CIT 0.217 0.176 0.0916
3745264 70875 10274775 T/G 0.853 0.836 0.4285
281426 72360 10276260 G/A 0.565 . 0.685 0.0001
281424 74228 10278128 CIT 0.246 0.250 0.8929
281423 76802 10280702 CIT 0.192 0.197 0.8585
281422 77664 10281564 T/C 0.632 0.632 0.9791
281421 78803 10282703 AlG 0.920 0.925 0.7863
281420 79263 10283163 AIG 0.392 0.432 0.1774
3745263 80810 10284710 AIG 0.936 0.923 0.4005
3745261 81020 10284920 T/C 0.006 0.008 0.5979
3181049 82426 10286326 T/C 0.650 0.640 0.7183
281412 82783 10286683 T/C 0.408 0.352 0.0527
2230399 85912 10289812 C/G 0.826 0.838 0.5900
2278442 86135 10290035 G/A 0.581 0.594 0.6511
2304237 87877 10291777 T/C 0.102 0.093 0.6063
281413 88043 10291943 G/A Not Allelotyped
1058154 88206 10292106 AlC 0.780 0.810 0.2203
3176769 88343 10292243 T/IC 0.199 0.214 0.5539
2304240 90701 10294601 G/A 0.170 0.203 0.1661
3176768 90974 10294874 AIG 0.642 0.650 0.7681
3176767 91060 10294960 C/A 0.727 0.725 0.9511
3176766 91087 10294987 CIT 0.230 0.231 0.9513
ICAM_SNPM 91594 10295494 G/A 0.289 0.267 0.4128
281415 92302 10296202 TIG 0.754 0.766 0.6399
3176764 92384 -10296284 AlG 0.899 0.894 0.8086
281412 NOT MAPPED 0.154 0.156 0.9342
281413 NOT MAPPED 0.299 0.302 0.9195
281415 NOT MAPPED 0.664 0.684 0.4825

[0269] Figure 14 shows the proximal SNPs in and around the JCAM region for females. The
position of each SNP on the chromosome is presented on the x-axis. The y-axis gives the negative
logarithm (base 10) of the p-value comparing the estimated allele in the case group to that of the control
group. The minor allele frequency of the control group for each SNP designated by an X or other symbol
on the graphs in Figure 14 can be determined by consulting Table 12. By proceeding down the Table
from top to bottom and across the graphs from left to right the allele frequency associated with each
symbol shown can be determined.

{0270] To aid the interpretation, multiple lines have been added to the graph. The broken horizontal
lines are drawn at two common significance levels, 0.05 and 0.01. The vertical broken lines are drawn
every 20kb to assist in the interpretation of distances between SNPs. Two other lines are drawn to
expose linear trends in the association of SNPs to the disease. The light gray line (or generally bottom-
most curve) is a nonlinear smoother through the data points on the graph using a local polynomial
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regression method (W.S. Cleveland, E. Grosse and W.M. Shyu (1992) Local regression models. Chapter
8 of Statistical Models in S eds J.M. Chambers and T.J. Hastie, Wadsworth & Brooks/Cole.). The black
line (or generally top-most curve, e.g., see peak in left-most graph just to the left of position 92150000)
provides a local test for excess statistical significance to identify regions of association, This was created
by use of a 10kb sliding window with 1kb step sizes. Within each window, a chi-square goodness of fit
test was applied to compare the proportion of SNPs that were significant at a test wise level of 0.01, to
the proportion that would be expected by chance alone (0.05 for the methods used here). Resulting p-
values that were less than 10 were truncated at that value.

[0271] Finally, the gene or genes present in the loci region of the proximal SNPs as annotated by
Locus Link (http address: www.ncbi.nlm.nih.gov/LocusLink/) are provided on the graph. The exons and
introns of the genes in the covered region are plotted below each graph at the appropriate chromosomal
positions. The gene boundary is indicated by the broken horizontal line. The exon positions are shown
as thick, unbroken bars. An arrow is place at the 3' end of each gene to show the direction of

transcription.

Additional Genotyping
[0272] In addition to the ICAM region incident SNP, two other SNPs were genotyped in the

discovery cohort. The discovery cohort is described in Example 1. The SNPs (151801714 and
152228615) are located in the ICAMS5 encoding portion of the sequence, were associated with breast
cancer with a p-value of 0.0734 and 0.00236, respectively, and encoded non-synonymous amino acids
(see Table 15).

[0273] The methods used to verify and genotype the two proximal SNPs of Table 15 are the same
methods described in Examples 1 and 2 herein. The PCR primers and extend primers used in these

assays are provided in Table 13 and Table 14, respectively.

Table 13

dbSNP Second First
rs# PCR primer PCR primer
1801714 | ACGTTGGATGAGGGTTGCAGAGCAGGAGAA | ACGTTGGATGAGCCAAGGTGACGCTGAATG
2228615 | ACGTTGGATGAGATGGTGACAGTAACCTGC | ACGTTGGATGTGGCATTTAGCTGAAGCTGG

Table 14
Extend
dbSNP Term
rs# Primer Mix
1801714 CCTTCAGCAGGAGCTGGGCCCTC ACT
2228615 TAACCTGCGCAGCTGGG ACT
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[0274] Table 15, below, shows the case and control allele frequencies along with the p-values for

the SNPs genotyped. The disease associated allele of column 4 is in bold and the disease associated

amino acid of column 5 is also in bold. The chromosome positions provided correspond to NCBI’s

Build 33.
Table 15: Genotpying Results
- Ami
dbSNP  [Position in| CRFOMO" | gperes | SNEC [ AR Odds
rst Figure1 | _°™¢ | (A1/A2) o Fease [ p-valuel p o tio
Position Change F control
T =0.010] T=0.030
36517 10240417 T/C 1.352P 0.0734 | 2.260
1801714 C=0.990{ C=0.097
A=0.340 A=0.430
440677 | 10248577 AIG T348A 0.00236) 1.470
2228615 G=0.660| G=0.570
Example 5
MAPKI10 Proximal SNPs

[0275] Tt has been discovered that a polymorphic variation (rs1541998) in a region that encodes
MAPK10 is associated with the occurrence of breast cancer (see Examples 1 and 2). Subsequently, SNPs
proximal to the incident SNP (rs1541998) were identified and allelotyped in breast cancer sample sets
and control sample sets as described in Examples 1 and 2. Approximately sixty-three allelic variants
located within the MAPK10 region were identified and allelotyped. The polymorphic variants are set
forth in Table 16. The chromosome position provided in column four of Table 16 is based on Genome
“Build 33” of NCBI’s GenBank. |

Table 16
dbSNP Chromosome Position in Chromosome Allele
rs# Figure 2 Position Variants
2575681 4 191 87306691 C/iT
2575680 4 1490 87307990 AIG
2589505 4 3781 87310281 C/T
2589504 4 3935 87310435 G/A
2164538 4 4512 87311012 T/IC
2575679 4 7573 87314073 AIG
MAP_SNP1 4 8467 87314967 AT
2869408 4 9001 87315501 C/G
934648 4 9732 87316232 T/C
2164537 4 13477 87319977 TIC
2575678 4 13787 87320287 AlC
2575677 4 13903 87320403 G/C
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dbSNP Chromosome Position in Chron.ufsome Al!ele
rs# Figure 2 Position Variants

2589509 4 14355 87320855 TIG
2164536 4 15053 87321553 AIC
2164535 4 15459 87321959 T/A
MAP_SNP2 4 17762 87324262 G/A
2589523 4 19482 87325982 CIT
3755970 4 19631 87326131 A/IC
2575675 4 22170 87328670 G/A
1202 4 22688 87329188 T/C
1201 4 22748 87329248 AIG
2589516 4 23376 87329876 GIT
2575674 4 23826 87330326 AT
2589515 4 23868 87330368 G/C
MAP_SNP3 4 24154 87330654 cT
2589506 4 25972 87332472 G/A
1436524 4 26057 87332557 AIG
2575672 4 26361 87332861 CIT
2589518 4 26599 87333099 G/A
3775164 4 26712 87333212 TIG
2589514 4 26812 87333312 G/A
3775166 4 27069 87333569 T/IC
3775167 4 32421 87338921 CIT
3775169 4 33557 87340057 T/C
2043650 4 35127 87341627 AIG
2043649 4 35222 87341722 T/G
3775170 4 35999 87342499 T/IA
1541998 4 36424 87342924 CIT
2043648 4 37403 87343903 AIG
2282598 4 39203 87345703 CIT
2282597 4 39226 87345726 G/A
3775173 4 41147 87347647 T/C
1469870 4 46176 87352676 G/IC
1436522 4 50452 87356952 T/IC
1946733 4 52919 87359419 G/A
1436525 4 60214 87366714 G/A
3822037 4 61093 87367593 CIG
3775176 4 62572 87369072 G/A
1436527 4 63601 87370101 C/T
1436529 4 65362 87371862 T/C
3775182 4 65863 87372363 T/G
3775183 4 66207 87372707 G/A
3775184 4 66339 87372839 AIG
3775187 4 69512 87376012 T/C
1010778 4 70759 87377259 AlG
2282596 4 71217 87377717 TIA
2118044 4 73382 87379882 AT
1469869 4 76307 87382807 CIT
1046706 4 Not mapped GIT
2060588 4 Not mapped G/A
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dbSNP Position in Chromosome Allele
rs# Chromosome Figure 2 Position Variants
2289490 4 Not mapped CIT
2289491 4 Not mapped cT
729511 4 Not mapped T/IC
Assay for Verifying and Allelotyping SNPs

[0276] The methods used to verify and allelotype the proximal SNPs of Table 16 are the same

methods described in Examples 1 and 2 herein. The PCR primers and extend primers used in these

assays are provided in Table 17 and Table 18, respectively.
Table 17

dbSNP
rs#

Forward
PCR primer

Reverse
PCR primer

958

ACGTTGGATGATCCGCATGTGTCTGTATIC

CGTTGCATGCCCAGTGCATTATGTCTTGG

1201

CGTTGGATGTGCCAGTGCTCTGAAAACTG

ACGTTGGATGCCTGTGGTCTCTATIGCTTG

1201

ACGTTGGATGACAAGAATGCCAGTGCTCTG

ACGTTGGATGCCTGTGGTCTCTATIGCTTG

1202

ACGTTGGATGTAATCTCAGAATGGCAGCAC

CGTTGGATGTCAAGCAATAGAGACCACAG

10305

ACGTTGGATGTTCAAGAATTATTTTATTGCAA
GTC

ACGTTGGATGGGTGAAGCTTGAAAGCAAGC

729511

ACGTTGGATGTTAATGTAGTAAAAAGCACG

ACGTTGGATGCTAGAGATCGGTTTTACACC

934648

ACGTTGGATGACTGGTTGATACCATAGGAC

ACGTTGGATGTGTACTGCTTTCATCCTTGC

034648

ACGTTGGATGACTGGTTGATACCATAGGAC

ACGTTGGATGTGTACTGCTTTCATCCTTGC

1010778

IACGTTGGATGCAGAGGAAAGAAAACTGAAAG

ACGTTGGATGGGATTTGTTCTTAATCTTIC

1046706

ACGTTGGATGCAAATGGGAGTCAAGTCCTC

IACGTTGGATGTTTTGCTCCTAAGCTGAAGG

1436522

ACGTTGGATGGGAATTGAAATTGGCATTGC

ACGTTGGATGATTGGAAGGAGGAAGCATAG

1436524

ACGTTGGATGGAGTTGCCAGTAGCTTTGAG

IACGTTGGATGATTGTTTCCAGGGTGCTCTG

1436525

CCTTGCATCGTGCAATCTTIGGTTCACTGC

CGTTGGATGGCTTACACTAGCTACTTGGG

1436527

ACGTTGGATGAGCACTGTGAGTTAAACCTG

ACCTTGGATGCTGTATAGAGAGCTGTTIGC

1436529

CCTTGGATGCTATGGCAGCAGAAGAGTAG

CGTTGGATGAATGTTGGACCACATGTACG

1469869

CGTTGGATGCATGGCGAGGAAATCTGTTT

CGTTGGATGTTCGATATATCAGAGCCTTG

1469870

CGTTGGATGATACTGAGCTCCATTITGGG

ACGTTGGATGATGGCACAGTTTAGCATGTC

1541998

ACGTTGGATGGCCCATGTTAACATTTTCTTC

ACGTTGGATGCTGATTATTCTGATGGTAATG

1946733

ACGTTGGATGGCAGGAGGATAGATCTGTAG

ACGTTGGATGTAGCTTCTAAACATCTCTIG

2043648

ACGTTGGATGTGGCTTICTGAATGCTAGAG

ACGTTGGATGAGGGCGGAATGATTTITAGC

2043649

ACGTTGGATGGCACTACATGGGACACAAAG

ACGTTGGATGGTCCTACTAGTCCCTGTATG

2043650

CGTTGGATGGCTGAGGGAGAAATTGAGTG

ACGTTGGATGCTGTGCCTTGCACATAGTAG

2060588

ACGTTGGATGTTTCATTGCTCATGGATTAG

ACGTTGGATGGATAAGTATTGGCTTAATCTG

2118044

ACGTTGGATGAACAACTTGGCTAATTCTAC

ACGTTGGATGGTCATTGCCTCTAGCTAGTG

2164535

ACGTTGGATGACCAGCACTATTACCCATGC

ACGTTGGATGGAATGATGTAAACGTTGGAG

2164536

ACGTTGGATGGTGATGAAAACCATGTGAGC

ACGTTGGATGCTGGAGAACAAAAGACCACC

2164537

ACGTTGGATGCAAGGCAAAATGTTTCCAGC

ACGTTGGATGAACACACTTAGTACCCACGC

2164538

ACGTTGGATGTACTGCAGAGCTCTCCCTTG

ACGTTGGATGAGAGGTCATCTTAATGGGCC

2282596

IACGTTGGATGTCATACTGATCAACCTGAAG

ACGTTGGATGGGTGGCTTTGTGAAACCTTG

2282597

ACGTTGGATGGCATGGTTCTGTTATAAGGC

ACGTTGGATGACACTTGATTACAATGGCCC

2282598

IACGTTGGATGCACGCCTAAGCAATTAATGAC

CGTTGGATGGTGAATGAAGGAAAAGTAGC
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dbSNP
rs#

Forward
PCR primer

Reverse
PCR primer

2289490

ACGTTGGATGTGATTACTGGATTGGCTGGG

ACGTTGGATGAAATGCCCTGAAGACCCAGC

2289491

IACGTTGGATGGGAATGCATTGTAAACCAGG

ACGTTGGATGACCTAGCCTTGCAGGAGGAC

2575672

ACGTTGGATGATAGTGTTATCACATAGACC

ACGTTGGATGCTCCAGGAGCAAGGATTATG

2575674

ACGTTGGATGGTGGGTAACAGTTTTCAGGC

ACGTTGGATGCTCTCCTACTCTTTACTGTC

2575675

ACGTTGGATGTCGTACCTGCATAAGTGGTG

ACGTTGGATGTTGGGAAGGTACTAACAGCG

2575677

IACGTTGGATGGATGCCAATTTGGTTTGCCC

ACGTTGGATGGAAGGATAAGCCACAGTGAG

2575678

ACGTTGGATGCTTCAAGAGGCCATACAGAC

ACGTTGGATGAAGCACCATTTGTGGCTCAG

2575679

IACGTTGGATGCTTTCCTGCTGCATTTAGTG

ACGTTGGATGTAAGCCAGTAACACATGCCG

2575680

ACGTTGGATGGCCCTGAAGTTTTTGAATGG

ACGTTGGATGGAGCCCAATACAATCAGGTG

2575681

ACGTTGGATGTTCACTGCTAACATGCATGG

ACGTTGGATGTTATATAGCCTTCTITICTC

2589504

ACGTTGGATGGGATAGGAAACATATTAAGG

CGTTGGATGCTGTGTGATITGGACAACCC

2689505

ACGTTGGATGAGACTGTAGCCTAAATGAGG

ACGTTGGATGCATTTTATGAGAAGATGCAC

12589506

ACGTTGGATGGCAACTCAGCTAGCCTTTAC

ACGTTCGATGTGTTATGCGGGAGTATAAGG

25689509

ACGTTGGATGTGAATCATGGTTGCCTCCTG

ACGTTGGATGATACGCAGGTTGTAGAGAGG

2689514

CGTTGGATGTATACATTGTCCTGATAGAG

ACGTTGGATGCTTAAATGTCTCTAGAAAAGG

2589515

ACGTTGGATGCACCTGTATACCAATTTGTAG

ACGTTGGATGGCCAAACCATTITGTGCCTG

2589516

ACGTTGGATGCATACTCTGCCAAAGTTTTA

ACGTTGGATGACTCACACTGTGGTITGGGG

25689518

ACGTTGGATGCCAGGCAAAAAGAATGACCG

ACGTTGGATGAATGATATGCACCGATCTTC

2589523

IACGTTGGATGTCATGTAGCTAAACAAAGGC

ACGTTGGATGAGCAGGGTTAAATTTCCCAG

2589525

ACGTTGGATGAAGAACATTGAAAGAAGCAG

ACGTTGGATGGTATTTAAATTAGTGGTGTG

2869408

ACGTTGGATGTCCCAGTACCTAAGTAGCAG

ACGTTGGATGGCTTTGAATTACTCTGTCCC

3755970

ACGTTGGATGTACAACTAGTATCTACAGAC

ACGTTGGATGGTGACCATGTAGAAATCTGTG

3775164

ACGTTGGATGGAACATGAAAAATTCATAAGC

CGTTGGATGAAGTTTCCCTGGTCGTGATC

3775166

ACGTTGGATGCTGTTTTTCACCCCCGATTC

ACGTTGGATGCTGAGGAGTCCATCATAGTG

3775167

ACGTTGGATGGAAACAAGCAGATGTCATGG

ACGTTGGATGGCTTCTGATTTTATATGGCAC

3775169

ACGTTGGATCGGGAGAGAATGGTTGCATAT

ACGTTGGATGATGCTGAACAACAGGATGGG

3775170

IACGTTGGATGCCTAAGACCTATGCTCTCAC

ACGTTGGATGCCCATTTTTGCTAGCAGGAG

3775173

ACGTTGGATGCAAGAGGGCTGCTTTAAACC

ACGTTGGATGTAAATTTGCAGAGGCCGTCG

3775176

ACCGTTGGATGAAAAGGTCACCAGTGACCTG

CGTTGGATGTAGTCCAAGTATTTCCCAAG

3775182

ACGTTGGATGGATATCTCCCTCCTATTGGC

ACGTTGGATGGCTGGACTCTATTAGGCCAT

3775183

ACGTTGGATGGATCTCTGATCTTAGACCAC

ACGTTGGATGTGCAGATATGTAGGCCAAGC

3775184

ACGTTGGATGGACCAGCAACCATGATGAAG

ACGTTGGATGGTTCTACTTTGACCACAGGC

3775187

ACGTTGGATGTAGCACCTTCAGGATCTTTC

ACGTTGGATGAATCATGATCCCAGGGCAAG

3822037

ACGTTGGATGGTAATCCATAAACTGTGGGAG

ACGTTGGATGTCCCACCCTGACTTCTTTGC

Table 18
dbhSNP Extend Term
rs# Primer Mix
958 TTATGTCTTGGTAGAGCC ACG
1201 TCTATTGCTTGAAGAGAGAAAG ACT
1201 TTGCTTGAAGAGAGAAAG ACT
1202 CCACCTGCACCATCGCCAT ACT |
10305 AGCTAAATTGCAACAACA ACG
729511 ATTGAACTGTATACTTAAAAATGC ACT
934648 ACTCTCCCACTGAGCAAGC ACT
934648 ACTCTCCCACTGAGCAAGC ACT
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dbSNP Extend Term
rs# Primer Mix

1010778 TTGAAATACTGTTTGTTTCCCCAA ACT
1046706 TCCTAAGCTGAAGGGAATGC CGT
1436522 GAGGAAGCATAGATTTGGTGT ACT
1436524 CCAGGGTGCTCTGGTTTAATT ACT
1436525 GGCTTAAACCTGGGAGG ACG
1436527 GAGCTGTTTGCATTTATAACTCA ACG
1436529 ACCACATGTACGTAAGGGGA ACT
1469869 AAACACCATCTACTCTGAAGAA ACG
1469870 CTTATATTCTCTGTGGCACCAA ACT
1541998 ATTATTCTGATGGTAATGATCCAG ACG
1946733 CTAAACATCTCTTGAATATICTG ACG
2043648 TGATTTTTAGCTAAAGGGGACA ACT
2043649 CCTCTTGTCTTATTATCCC ACT
2043650 GCACATAGTAGTAGCTCA ACT
2060588 ATTGGCTTAATCTGTACATCAATT ACG
2118044 GTGGGGTTAGATATTATTTCCTGA CGT
2164535 GATAAATGTGAGATTGAGAGA CGT
2164536 CCTGTGTTCCTTTGTATTTATAT ACT
2164537 CGGCTTCTACTCTCTTATTCA ACT
2164538 GTCACATTCTTACCCTC ACT
2282596 GAAACCTTGCATGAACT CGT
2282597 CAGAAGCTACTTTTCCTTCA ACG
2282598 AGGAAAAGTAGCTTCTGGG ACG
2289490 GCTAGACTCCTGATACC ACG
2289491 GGCTTGCTCCTGGTAATTTA ACG
2575672 CAAGGATTATGTTAACCACT ACG
2575674 TATTCACACCTGCCTTC CGT
2575675 GTTCTTGCCTGGTITAC ACG
2575677 GGAATGAGGGCAACAGGA ACT
2575678 TGTGGCTCAGGTCCAGG ACT
2575679 CTTCCTGGACATTAAATTGT ACT
2575680 GGATGCATGGTTTCTCTAAT ACT
2575681 TTCTTTTCTCTTTTAGGAATCT ACG
2589504 GTGCTAGGATCCTCAGT ACG
2589505 GTTTTAGCATAATTGCTTCTTTA ACG
2589506 GAGAAGAAACCTGCCCA ACG
2589509 AGGGCTGCAGGGAAGAT ACT
2589514 AGAAAAGGTTTTTAAAGTCCTC ACG
2589515 GAAAACTGTTACCCACTC ACT
2589516 GGTTTGGGGGTTTCATT CGT
2589518 TGCACCGATCTTCAAATAAA ACG
2589523 TTTCCCAGATTAATTATCAGATT ACG
2589525 TTAGTGGTGTGACTTGCA ACG
2869408 CGAATCTCTTTAACTGCTG ° ACT
3755970 GGTTTCTTCTAAAACTGACCT ACT
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dbSNP Extend Term
rs# Primer Mix

3775164 TITTTTGGGATCTTGATATTTTTA ACT
3775166 AACTTATGAAAGAATATGAAGGAT ACT
3775167 TAAGAGAAGTCTTCAGTGCTT ACG
3775169 GCAGAGATTTTTCAAAATCTCTAA ACT
3775170 TTTTTAAAGCTGAAAATAAACCA CGT
3775173 GCCGTCGAACAAATACT ACT
3775176 TATTTCCCAAGTGCCCA ACG
3775182 CTGTCAGTTGCCTTAGG ACT
3775183 AGTCAAGACCAGCTGGG ACG
3775184 CTCTTTCTTCTGATCCC ACT
3775187 AGTGCATTACAGTGGTC ACT
3822037 TTTGCTTATTTCATAGAAGGAAT ACT

Genetic Analysis of Allelotyping Results

[0277) Allelotyping results are shown for cases and controls in Table 19. The allele frequency for
the A2 allele is noted in the fifth and sixth columns for breast cancer pools and control pools,
respectively, where “AF” is allele frequency. The allele frequency for the Al allele can be easily
calculated by subtracting the A2 allele frequency from 1 (Al AF = 1-A2 AF). For example, the SNP
152575681 has the following case and control allele frequencies: case Al (C) =0.611; case A2 (T) =
0.389; control Al (C) = 0.632; and control A2 (T) = 0.368, where the nucleotide is provided in
paranthesis. SNPs with blank allele frequencies were untyped.

Table 19
dbSNP Position in Chromosome | A1/A2 A2 Case A2 Control Val
rs Figure 2 Position | Allele AF AF p-value

2575681 191 87306691 cIT 0.389 0.368 0.483
2575680 1490 87307990 AlIG 0.599 0.585 0.646
2589505 3781 87310281 CIT 0.484 0.493 0.753
25898504 3935 87310435 G/A 0.258 0.274 0.563
2164538 4512 87311012 T/C 0.403 0.412 0.784
2575679 7573 87314073 A/IG 0.020 0.003 0.006
MAP SNP1 8467 87314967 AT 0.704 0.682 0.441
2869408 9001 87315501 C/IG 0.708 0.716 0.777
934648 9732 87316232 T/C 0.655 0.664 0.741
2164537 13477 87319977 T/C 0.262 0.306 0.109
2575678 13787 87320287 AIC 0.110 0.078 0.065
2575677 13903 87320403 G/C 0.920 0.991 0.000
2589509 14355 87320855 T/G 0.198 0.209 0.668
2164536 15053 87321553 AIC 0.623 0.605 0.534
2164535 15459 87321959 T/A 0.573 0.571 0.944
MAP SNP2 17762 87324262 G/A 0.389 0.401 0.693
2589523 19482 87325982 CIT 0.779 0.813 0.156
3755970 19631 87326131 A/IC 0.118 0.107 0.563
2575675 22170 87328670 G/A 0.656 0.694 0.176
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dbSNP Position in Chromosome | A1/A2 | A2 Case | A2 Control
rs# Figure 2 Position Allele AF AF p-Value

1202 22688 87329188 TiIC 0.764 0.762 0.933
1201 22748 87329248 AlG 0.128 0.117 0.579
2589516 23376 87329876 GIT 0.427 0.478 0.086
2575674 23826 87330326 AT 0.583 0.666 0.004
2589515 23868 87330368 G/C 0.413 0.461 0.106
MAP_SNP3 24154 87330654 CIT 0.175 0.158 0.430
2589506 25972 87332472 G/IA 0.435 0.491 0.063
1436524 26057 87332557 AIG 0.660 0.756 0.001
2575672 26361 87332861 C/IT 0.274 0.185 0.001
2589518 26599 87333099 GIA 0.194 0.130 0.004
3775164 26712 87333212 T/G 0.073 0.080 0.644
2589514 26812 87333312 G/A 0.445 0.358 0.004
3775166 27069 87333569 TIC 0.249 0.167 0.001
3775167 32421 87338921 CIT 0.156 0.152 0.882
3775169 33557 87340057 T/IC 0.169 0.130 0.067
2043650 35127 87341627 AIG 0.697 0.787 0.001
2043649 35222 87341722 T/G 0.698 0.763 0.016
3775170 35999 87342499 T/A 0.207 0.220 0.596
1541998 36424 87342924 C/IT 0.715 0.772 0.029
2043648 37403 87343903 AIG 0.424 0.466 0.159
2282598 39203 87345703 CIT 0.022 0.031 0.324
2282597 39226 87345726 G/A 0.817 0.802 0.541
3775173 41147 87347647 T/IC 0.158 0.148 0.645
1469870 46176 87352676 G/C 0.118 0.063 0.002
1436522 50452 87356952 T/C 0.165 0.120 0.036
1946733 52919 87359419 G/A 0.240 0.226 0.588
1436525 60214 87366714 G/A 0.054 0.039 0.212
3822037 61093 87367593 CIG 0.956 0.918 0.010
3775176 62572 87369072 G/A 0.969 0.909 0.000
1436527 63601 87370101 CIT 0.288 0.251 0.175
1436529 65362 87371862 T/IC 0.555 0.534 0.481
3775182 65863 87372363 T/IG 0.858 0.870 0.568
3775183 66207 87372707 GIA 0.565 0.617 0.080
3775184 66339 87372839 A/G 0.174 0.185 0.634
3775187 69512 87376012 T/IC 0.307 0.291 0.575
1010778 70759 87377259 AIG 0.330 0.275 0.048
2282596 71217 87377717 T/A 0.735 0.738 0.892
2118044 73382 87379882 AT 0.352 0.319 0.248
1469869 76307 87382807 CT 0.388 0.335 0.069
1046706 Not mapped GIT 0.538 0.533 0.866
2060588 Not mapped G/A 0.188 0.135 0.016
2289490 Not mapped CIT 0.780 0.812 0.187
2289491 Not mapped CIT 0.960 0.971 0.297
729511 Not mapped T/C 0.864 0.866 0.914

[0278] Figure 15 shows the proximal SNPs in and around the MAPK 10 region for females. The
position of each SNP on the chromosome is presented on the x-axis. The y-axis gives the negative
logarithm (base 10) of the p-value comparing the estimated allele in the case group to that of the control
group. The minor allele frequency of the control group for each SNP designated by an X or other symbol
on the graphs in Figure 15 can be determined by consulting Table 19. By proceeding down the Table
from top to bottom and across the graphs from left to right the allele frequency associated with each

symbol shown can be determined.
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[0279] To aid the interpretation, multiple lines have been added to the graph. The broken horizontal
lines are drawn at two common significance levels, 0.05 and 0.01. The vertical broken lines are drawn
every 20kb to assist in the interpretation of distances between SNPs. Two other lines are drawn to
expose linear trends in the association of SNPs to the disease. The light gray line (or generally bottom-
most curve) is a nonlinear smoother through the data points on the graph using a local polynomial
regression method (W.S. Cleveland, E. Grosse and W.M. Shyu (1992) Local regression models. Chapter
8 of Statistical Models in S eds J.M. Chambers and T.J. Hastie, Wadsworth & Brooks/Cole.). The black
line (or generally top-most curve, e.g., see peak in left-most graph just to the left of position 92150000)
provides a local test for excess statistical significance to identify regions of association. This was created
by use of a 10kb sliding window with 1kb step sizes. Within each window, a chi-square goodness of fit
test was applied to compare the proportion of SNPs that were éigniﬁcant at a test wise level of 0.01, to
the proportion that would be expected by chance alone (0.05 for the methods used here). Resuliing p-
values that were less than 10 were truncated at that value.

[0280] Finally, the gene or genes present in the loci region of the proximal SNPs as annotated by
Locus Link (http address: www.ncbi.nlm.nih.gov/LocusLink/) are provided on the graph. The exons and
introns of the genes in the covered region are plotted below each graph at the appropriate chromosomal
positions. The gene boundary is indicated by the broken horizontal line. The exon positions are shown
as thick, unbroken bars. An arrow is place at the 3' end of each gene to show the direction of

transcription.

Example 6
KI4A40861 Proximal SNPs

[0281] It has been discovered that a polymorphic variation (rs2001449) in a gene encoding
KIAAOQ861 is associated with the occurrence of breast cancer (see Examples 1 and 2). Subsequently,
SNPs proximal to the incident SNP (rs2001449) were identified and allelotyped in breast cancer sample
sets and control sample sets as described in Examples 1 and 2. A total of sixty-three allelic variants
located within or nearby the KIAA0861 gene were identified and fifty-severn allelic variants were
allelotyped. The polymorphic variants are set forth in Table 20. The chromosome position provided in
column four of Table 20 is based on Genome “Build 33” of NCBI’s GenBank.

Table 20
dbSNP Chromosome Po_sition in Chron}osome Allele
rs# Figure 3 Position Variants

3811729 3 107 184282507 AG
693208 3 2157 184284557 CIG
488277 3 7300 184289700 T/C
645039 3 8233 184290633 TIC
670232 3 9647 184292047 AT
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dbSNP Position in Chromosome Allele
rs# Chromosome Figure 3 Position Variants
575326 3 9868 184292268 TC |
575386 3 9889 184292289 C/G
471365 3 10621 184293021 G/C
496251 3 11003 184293403 GI/A
831246 3 11507 184293907 TIC
831247 3 11527 184293927 G/C
831249 3 11718 184294118 CIT
831250 3 11808 184294208 TIC
831252 3 12024 184204424 T/C
512071 3 13963 184296363 CIT
1502761 3 14300 184296700 A/C
681516 3 14361 184296761 C/T
619424 3 16287 184298687 T/G
529055 3 18635 184301035 AIG
664010 3 19365 184301765 T/G
2653845 3 24953 184307353 GI/A
472795 3 25435 184307835 G/A
507079 3 26847 184309247 G/A
534333 3 27492 184309892 T/C
831242 3 27620 184310020 TIC
536111 3 27678 184310078 CIT
536213 3 27714 184310114 G/A
831245 3 29719 184312119 AIG
639690 3 30234 184312634 T/C
684174 3 31909 184314309 T/C
571761 3 32153 184314553 C/IG
1983421 3 33572 184315972 T/C
2314415 3 42164 184324564 T/G
2103062 3 43925 184326325 AIG
6804951 3 45031 184327431 CIT
1403452 3 45655 184328055 T/IC
903950 3 48350 184330750 C/IA
2017340 3 48418 184330818 AIG
2001449 3 48563 184330963 G/C
3821522 3 53189 184335589 AG
1390831 3 56468 184338868 T/G
1353566 3 59358 184341758 C/A
1813856 3 63761 184346161 CIT
2272115 3 65931 184348331 G/A
3732603 3 67040 184349440 G/C
940055 3 69491 184351891 AlC
2314730 3 83308 184365708 AIG
KIARDSOI3T8 5 126545 184408945 o
KIARDBS1 229 3 137592 184419992 AT
7639705 3 147169 184429569 GIT
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Assay for Verifying and Allelotyping SNPs

[0282] The methods used to verify and allelotype the sixty-three proximal SNPs of Table 20 are the

same methods described in Examples 1 and 2 herein. The PCR primers and extend primers used in these

assays are provided in Table 21 and Table 22, respectively.

Table 21

dbSNP
rs#

Forward
PCR primer

Reverse
PCR primer

471365

ACGTTGGATGTGAGTGACATTTGTGTCACC

ACGTTGGATGCGGAGGATCTGAACAACTTC

472795

ACGTTGGATGTCACCTGAGCATCAGACATG

ACGTTGGATGATAGTGGAAGGAGAAACGGG

484315

ACGTTGGATGGTTCTAATGTCACCCCTTCC

ACGTTGGATGCAATGTGGCAAATTCTCTGG

488277

IACGTTGGATGCACACATTCTTCTCAAGTGC

ACGTTGGATGGGAGGGACACAATTTAACTC

496251

IACGTTGGATGGGGAGTCATTCCAATACCAG

ACGTTGGATGGGAGTGAAAGGTCATATTGG

502289

ACGTTGGATGATCACTGCAACCTCCACCTC

ACGTTGGATGTCTGGCATGAGCCTGTAATC

507079

ACGTTGGATGAAGCCTCAGATGAGGCATAC

ACGTTGGATGTCTGAAAGGGTTCAGGAAGG

512071

ACGTTGGATGCAAATCACCCCTGACAATTC

ACGTTGGATGACCAGCACACTCAGCTTTAG

519088

ACGTTGGATGTCACCTGAGGTCAGGAGTTG

ACGTTGGATGAGGTTTCACCATGTTAGCCG

529055

ACGTTGGATGCTGCAGTTATCTGGGTGAGC

ACGTTGGATGCCAGAACGTGGCTTGTTGGG

534333

CGTTGGATGCGTTGATGCACTGAAGGGAG

IACGTTGGATGAGAGGCTAAATGTTGGCAGG

536111

ACGTTGGATGTGTATCTGATCCCAGGTCAC

ACGTTGGATGATTGGTGTTAAGTGGCGTGC

536213

ACGTTGGATGTGAGGACCTCATTATTGGTG

ACGTTGGATGCTGAGCAATCGAACTGCTAC

571761

ACGTTGGATGAATATCCTAGGCTAGCAGTG

CGTTGGATGGTGCATAAATACATGAATAG

575326

ACGTTGGATGACAGAGAGGCTTGGTCATAC

ACGTTGGATGGGTGCTTGGTTIGTGATTCTC

575386

ACGTTGGATGATTCCTGCAGGTACTGTGTC

ACGTTGGATGTGAGCCCAAAACTACTGCTG

578886

ACGTTGGATGATGAAGTCTCGCTCTGTTGC

IACGTTGGATGAATCACTTGAACCCAGGAGG

602646

ACGTTGGATGTCTGGGACCGTTTACCGCA

ACGTTGGATGGAGGAGACCCAGGGTATGAG

619424

ACGTTGGATGACCGGGAGCTCCCAGTCTG

ACGTTGGATGTGGGAATCGGTTGAGAGCCG

620722

IACGTTGGATGTAAGGCGCCTGCAGAGGCGA

ACGTTGGATGGCAGCAAAGAATTGCCCGGC

631755

ACGTTGGATGATTTGTAGCTITGCCCCAGC

ACGTTGGATGTTITGTGAGCTCCAAGTTGGG

639690

ACGTTGGATGGCATTTTACCACCATGTGGTT

ACGTTGGATGCCTTCATGTTAATTCTGCCC

645039

ACCTTGGATGCCTCTGAGTTCCCTCAGTTT

ACGTTGGATGTTATCACCCTGCTGTCCTAC

664010

ACGTTGGATGTGGTACCTCCAGGTAAAATG

ACGTTGGATGTCCAGGCAGTCATITTACCC

670232

ACGTTGGATGGAAGGTGGAGCAGACATTAG

ACGTTGGATGACCTTAGTTATACCAGGCAC

678454

ACGTTGGATGTTAAGCCAGTCCCCACAAGG

ACGTTGGATGTTCTCTGCGGAGGAAAGTGC

681516

ACGTTGGATGCTCCTCCTCAGAGGACTAAC

ACGTTGGATGAGCCCAAGGACTCATACAAC

683302

ACGTTGGATGACCACGCCTGGCTAATTITG

ACGTTGGATGAAACATGGCGAAACCCGGTC

684174

CGTTGGATGCTTTACTGAGTGGGCAAACG

ACGTTGGATGTCTAAGTGGAACTCAGCAGC

684846

IACGTTGGATGAAGTTCCTCTGGTGGACAAC

ACGTTGGATGACCACCAGATAAAATCCCTC

693208

ACGTTGGATGTTTTGACAGGGCTTGAGTCC

ACGTTGGATGGCTGAAAGCCCTCAATCTAG

831242

ACGTTGGATGCAATTGCTCAGACCTTCACC

ACGTTGGATGAATGCTAGAGACATTGCACC

831245

ACGTTGGATGCTAGAATTACAGGTGCACAC

ACGTTGGATGGCCAAGATGGTGAAACCTTG

831246

ACGTTGGATGCACAATCTGTTAGAATGGTGG

ACGTTGGATGCGTCAAGACTGAATGCATAG

831247

CGTTGGATGGAAAATATAGTCCTACACAA

CGTTGGATGCGTCAAGACTGAATGCATAG

831249

ACGTTGGATGTCTCCTAATGCTATCCCTCC

IACGTTGGATGAACACATGGACACAGGAAGG

831250

ACGTTGGATCAGGGCACATGGATGAAATTGG

ACGTTGGATGAATTCCCACCTATGAGTGAG

831252

IACGTTGGATGTGGGTATATACCCAAAGGAC

ACGTTGGATGGGTTGGTTCCAAGTCTTTGC

903950

IACGTTGGATGCTTCAGTTCAGGGAGAGATC

ACGTTGGATGATAGGGCCCCCAGCATAAAA

97




WO 2004/047623

PCT/US2003/037948

dbSNP
rs#

Forward
PCR primer

Reverse
PCR primer

940054

ACGTTGGATGTGGTAGAGATGAGGTCTTGC

ACGTTGGATGAAAGGCAGGAGGATTGCTTG

940055

IACGTTGGATGTATGCTTCCAGTCTCTGACC

ACGTTGGATGATAGGTAATCCAGTTGGGCC

1353566

ACGTTGGATGGGTGTACTCTGCCATTTGTC

ACGTTGGATGTGGAGGAGGTTCTAGTACCC

1390831

ACGTTGGATGGTCTGCCAAAGTTCCCTTAG

ACGTTGGATGAGGAAAGGGAAGAGAAACCG

1403452

IACGTTGGATGCAGAAGTTAGGATGCAGATG

ACGTTGGATGCCAGTAGAGATAGAATTTIGG

1502761

ACGTTGGATGCAGAAATATGAAGGTGGCCC

ACGTTGGATGACCTTGAGCTCTGAGCCCTT

1629673

ACGTTGGATGAAGGATCACGTGAAGTCAGG

ACGTTGGATGGGCACCATGTGTGGCTAATT

1813856

ACGTTGGATGTCTGACTCCCTGATTCAAGC

ACGTTGGATGACAAAAATTAGCCGGGCGTG

1983421

ACGTTGGATGTCCAGGTGTTATGGAGTCAG

ACGTTGGATGGGCTTCTTIGTGCTGCTGTGT

2001449

ACGTTGGATGATGTCAAGTGCACCCACATG

ACGTTGGATGAGGAAGAAACTGACGGAAGG

2017340

ACGTTGGATGTATTCCACTGCCTGCTTTICC

ACGTTGGATGGAAAACAGGAGGAAGTGGTG

2030578

ACGTTGGATGTTCTCCACTTTCTGGTCAAC

ACGTTGGATGAACAACCTTACTTCATGCCC

2049280

ACGTTGGATGCTTCCCAACATTTTCGGCTC

ACGTTGGATGTGGATACTGAGGGTCAACTG

2103062

ACGTTGGATGTGCAGCCCTCAACCTTTCAG

ACGTTGGATGCCTTATTCAGTTACTATTACG

2272115

ACGTTGGATGAGTTGTGAGTGATITCAGGG

ACGTTGGATGCAGGCCTTCTTIGCTCTTATC

2272116

ACGTTGGATGATCTGTTGCCTTAGGTTCAC

ACGTTGGATGCTGTGCCTTCTGAGTAGTTC

2314415

ACGTTGGATGGGCTGAGTAACAGTCCATTG

IACGTTGGATGCTTACAGTATCCAAAAAGGG

2314730

ACGTTGGATGCTCAGGTAATCTGCCTTCTC

ACGTTGGATGCAGGGATAATGAGAACAAATC

2653845

ACGTTGGATGATCACTTGGACTCAGGAAGC

ACGTTGGATGAGTCTTGCTCTGTITCCAGG

3732603

IACGTTGGATGCTCTCAATTCCATCAGTCTC

IACGTTGGATGCTTTACGAATTTCACAACAGG

3811728

ACGTTGGATGACGCGCCACACCTCCCTAC

ACGTTGGATGACGTGTCGGTCCCCTITCAT

3811729

ACGTTGGATGTGGGCGAGGTTCTGCAGCGT

ACGTTGGATGGTTTCGTTTCTCCGGCACAG

3811731

ACGTTGGATGTGCGGTAAACGGTCCCAGAG

ACGTTGGATGAACTCCGCCGGCCCCCTCCTA

3821522

ACGTTGGATGAACCCGCACTACAAGATICC

ACGTTGGATGGTCAGTCCCACATTCAGAAC

Table 22
dbSNP Extend Term
rs# Primer Mix
471365 TCCAAAACCACCAGATAAAATC ACT
472795 GACATGTCCCTCTCGGCCT ACG
484315 GGTATCAGGAAGAGTCA ACT
488277 AGTGCACACAGAACATTTAACA ACT
496251 GTATTGTCCTCCAGTGA ACG
502289 CTGTAATCCCAGCTACTC ACT
507079 GGCAATGTTTGCCCTTT ACG
512071 CCCTGACAATTCCAAAACTAA ACG
519088 TTTCGCCATGTTTGCCAGG ACG
529055 GAGCAGGCAGCACAAGT ACT
534333 GGGAGAAAGTAACAGGGTC ACT
536111 GTGAAGGTCTGAGCAAT ACG
536213 TGGTGTTAAGTGGCGTG ACG
571761 CTAGGCTAGCAGTGGGGTTG ACT
575326 TGGTCATACCCTTCAAG ACT
575386 GAAGGGTATGACCAAGC ACT
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dbSNP Extend Term
rs# Primer Mix

578886 TGAGCCAAGATCATGCC CGT
602646 CCAGGGTATGAGCGGAGGA ACT
619424 TGCGGCCCCCGCCGGETT ACT
620722 GAATTGCCCGGCTCCGAAT ACT
631755 TCCAAGTTGGGTCAAAG ACT
639690 CTGCTATTCATTTGTGTAGA ACT
9845039 CCCTCAGTTTTTATIGATTATT ACT
664010 ACCTCCAGGTAAAATGATTAGTT ACT
670232 TGGGCAAACAAGCCCAT CGT
678454 CAGGGATGGTAATTGAC ACG
681516 GGCCACCTTCATATTTC ACG
683302 CAGGAGATCCAGACCATCCC ACG
684174 CTCTGATGTTACCTCCTCC ACT
684846 AGTTGTTCAGATCCTCC ACT
693208 TCAATCTAGTGATAAGGAGGGT ACT
831242 CAGGTGGATGGGGACAC ACT
831245 CACACCACCACGCCCGGCT ACT
831246 AGAATGGTGGTGTATTTTTAC ACT
831247 TAGTCCTACACAATCTGTTA ACT
831249 GCTATCCCTCCCCCCTTCCC ACG
831250 GACAAAAAACCAAACACC ACT
831252 CTATAAAGACACATGCACAC ACT
903950 AGATCACATTGCCAACCCCCA CGT
940054 AAAGTAGCAGTTTGAGACCA ACT
940055 GTCTCTGACCACTTGACCCA ACT
1353566 TTGTCAGTTATGAGACCTTG CGT
1390831 GGTTAGGAAGAAATCTGTG ACT
1403452 CACAGATGCTCATGGGTCC ACT
1502761 GGAGGAGGCACTATTAAT ACT
1629673 TGTGGAGACAAGGTCTCACT ACT
1813856 TCAAGCGATTCTCCTGC ACG
1983421 GGCAGGGAAGAGAAGAGC ACT
2001449 CACATGCCTGCTCGCCCCC ACT
2017340 CCCTAAAGCATCTCACAGCCCC ACT
2030578 TCATGCCCATTGGGTTAG ACT
2049280 GGGTCAACTGTACCAAG ACG
2103062 GAGATCATTTCTCCTTCAAC ACT
2272115 ATACCTCAGAATACAGCTTTTTTT ACG
2272116 TCTCATTTCTCCTCTCTITC ACG
2314415 TAGTTGATGAAGATTTGGG ACT
2314730 TCCTTCTTCTCTGCTTT ACT
2653845 AAGCGGAGGTTGCAGTGAGC ACG
3732603 CTCATTTCCACCCTICT ACT
3811728 GTCCCCTTTCATCTAAAC ACT
3811729 TCTGCAGCGTGCGGCGA ACT
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dbSNP Extend Term
rs# Primer Mix
3811731 CCTACCCCTACGGAGCC ACT
3821522 GCATCTTCAGGAATCTTG ACT

Genetic Analysis of Allelotyping Results

[0283] Allelotyping results are shown for cases and controls in Table 23. The allele frequency for
the A2 allele is noted in the fifth and sixth columns for breast cancer pools and control pools,
respectively, where “AF” is allele frequency. The allele frequency for the Al allele can be easily
calculated by subtracting the A2 allele frequency from 1 (Al AF = 1-A2 AF). For example, the SNP in
row 2 of Table 13 (rs3811729) has the following case and control allele frequencies: case Al (A)=
0.976; case A2 (G) = 0.024; control Al (A) = 0.948; and control A2 (G) = 0.052, where the nucleotide is
provided in paranthesis. SNPs with blank allele frequencies were untyped (“not AT”).

Table 23
dbSNP Position Chrom Alleles | A2 Case | A2 Control Val
rs# in Fig 3 Position | (AL/A2) AF AF p-value
3811729 107 184282507 AIG 0.024 0.052 0.017
693208 2157 184284557 C/iG 0.186 0.207 0.368
3811731 not mapped AIG 0.690 0.641 0.084
602646 not mapped C/G 0.693 0.660 0.244
488277 7300 184289700 T/C 0.099 0.103 0.848
645039 8233 184290633 T/C 0.014 0.008 0.316
1629673 not mapped T/IC 0.064 0.093 0.069
670232 9647 184292047 AT 0.865 0.863 0.932
575326 0868 184292268 T/IC 0.128 0.129 0.949
575386 9889 184292289 C/G 0.776 0.779 0.905
684846 not mapped CiG 0.799 0.745 0.033
471365 10621 184293021 G/C 0.746 0.740 0.815
496251 11003 184293403 G/A 0.156 0.160 0.853
831246 11507 184293907 T/C 0.773 0.802 0.243
831247 11527 184293927 G/C 0.829 0.826 0.879
831249 11718 184294118 CIT 0.071 0.051 0.160
831250 11808 184294208 T/C 0.682 0.697 0.589
831252 12024 184294424 T/IC 0.752 0.762 0.695
512071 13963 184296363 CIT 0.616 0.642 0.367
1502761 14300 184296700 AIC 0.596 0.593 0.933
681516 14361 184296761 CIT 0.240 0.189 0.037
619424 16287 184298687 TIG 0.076 0.070 0.704
620722 not mapped CIT 0.779 0.819 0.100
529055 18635 184301035 AlG 0.601 0.637 0.219
664010 19365 184301765 TIG 0.455 0.394 0.039
678454 not mapped TIG 0.000 0.004 0.117
2653845 24953 184307353 G/A 0.175 0.168 0.775
472795 25435 184307835 G/A 0.082 0.077 0.756
502289 not mapped TIG 0.003 0.000 0.172
507079 26847 184309247 G/IA 0.833 0.835 0.937
534333 27492 184309892 T/C 0.496 0.509 0.675
831242 27620 184310020 T/C 0.728 0.776 0.064
536111 27678 184310078 cr 0.800 0.812 0.632
536213 27714 184310114 G/A 0.271 0.281 0.710
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dbSNP Position Chrom Alleles | A2 Case | A2 Control Val
rft in Fig 3 Position | (A1/A2) | AF AF p-value

831245 29719 184312119 AIG 0.020 0.012 0.314
639690 30234 184312634 TIC 0.117 0.106 0.577
684174 31909 184314309 TIC 0.304 0.298 0.826
571761 32153 184314553 CIG 0.406 0.425 0.525
1983421 33572 184315972 TIC 0.433 0.425 0.791
2314415 42164 184324564 TIG 0.014 0.050 0.001
2103062 43925 184326325 AlG 0.328 0.361 0.256
6804951 45031 184327431 CIT no AT no AT -
1403452 45655 184328055 T/C 0.025 0.072 0.001
903950 48350 184330750 CIA 0.577 0.594 0.556
2017340 48418 184330818 AG 0.033 0.054 0.089
2001449 48563 184330963 GIC 0.262 0.205 0.025
3821522 53189 184335589 AlG 0.500 0.480 0.508
1390831 56468 184338868 TG 0.944 0.923 0.160
1353566 59358 184341758 CIA 0.545 0.533 0.692
1813856 63761 184346161 CIT 0.040 0.041 0.933
2272115 65931 184348331 GIA 0.324 0.370 0.106
3732603 67040 184349440 GIC 0.228 0.209 0.429
940055 69491 184351891 AIC 0.225 0.198 0.272
2314730 83308 184365708 AG 0.649 0.691 0.135
484315 not mapped CIG 0.256 0.234 0.404
KIAAO861_ o

3732602 126545 | 184408945 no AT no AT -
KIAAOB6T_ AT

2293203 137592 | 184419092 no AT no AT -
7639705 147169 | 184429569 GIT no AT no AT :

[0284] Figure 16 shows the proximal SNPs in and around the KIAA0861 gene for females. As
indicated, some of the SNPs were untyped. The position of each SNP on the chromosome is presented
on the x-axis. The y-axis gives the negative logarithm (base 10) of the p-value comparing the estimated
allele in the case group to that of the control group. The minor allele frequency of the control group for
each SNP designated by an X or other symbol on the graphs in Figure 16 can be determined by
consulting Table 23. By proceeding down the Table from top to bottom and across the graphs from left
to right the allele frequency associated with each symbol shown can be determined.

[0285] To aid the interpretation, multiple lines have been added to the graph. The broken horizontal
lines are drawn at two common significance levels, 0.05 and 0.01. The vertical broken lines are drawn
every 20kb to assist in the interpretation of distances between SNPs. Two other lines are drawn to
expose linear trends in the association of SNPs to the disease. The light gray line (or generally bottom-
most curve) is a nonlinear smoother through the data points on the graph using a local polynomial
regression method (W.S. Cleveland, E. Grosse and W.M. Shyu (1992) Local regression models. Chapter
§ of Statistical Models in S eds J.M. Chambers and T.J. Hastie, Wadsworth & Brooks/Cole.). The black
line (or generally top-most curve, e.g., see peak in left-most graph just to the left of position 92150000)
provides a local test for excess statistical significance to identify regions of association. This was created
by use of a 10kb sliding window with 1kb step sizes. Within each window, a chi-square goodness of fit

test was applied to compare the proportion of SNPs that were significant at a test wise level of 0.01 ,to
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the proportion that would be expected by chance alone (0.05 for the methods used here). Resulting p-
values that were less than 10 were truncated at that value.

[0286] Finally, the gene or genes present in the loci region of the proximal SNPs as annotated by
Locus Link (http address: www.ncbi.nlm.nih.gov/LocusLink/) are provided on the graph. The exons and
introns of the genes in the covered region are plotted below each graph at the appropriate chromosomal
positions. The gene boundary is indicated by the broken horizontal line. The exon positions are shown
as thick, unbroken bars. An arrow is place at the 3' end of each gene to show the direction of

transcription.

Additional Genotyping
[0287] A total of five SNPs, including the incident SNP, were genotyped in the discovery cohort.

The discovery cohort is described in Example 1. Four of the SNPs are non-synonomous, coding SNPs.
Two of the SNPs (rs2001449 and rs6804951) were found to be significantly associated with breast cancer
with a p-value of 0.001 and 0.007, respectively. See Table 26.

[0288] The methods used to verify and genotype the five proximal SNPs of Table 26 are the same
methods described in Examples 1 and 2 herein. The PCR primers and extend primers used in these
assays are provided in Table 24 and Table 25, respectively.

Table 24

dbSNP Forward Reverse
rs# PCR primer PCR primer

rs7639705 ACGTTGGATGTGTCAGAAAGCAAACCTGGC |ACGTTGGATGTTACAGGCATTGGAGACAGC
rs2293203 |ACGTTGGATGCTGCATAATGGTGGCTTITGG |ACGTTGGATGTGTGGGTGTTCACTTTGCAG
rs3732602 ACGTTGGATGCCCTCTTGTCAGGAAGTTCT |IACGTTGGATGGAGACAGAGTTGAACTCCCG
rs2001449 ACGTTGGATGAGGAAGAAACTGACGGAAGG |ACGTTGGATGATGTCAAGTGCACCCACATG
rs6804951 ACGTTGGATGAAGATACGAATGGAGCCTGG |ACGTTGGATGGCAATAGGACTCCCTTTACC

Table 25
dbSNP Extend Term
rs# Primer Mix
rs7639705 TGATGCACGTGGAGCAG CGT
rs2293203 GCCCCTGGAAAAGGCCC CGT
rs3732602 GGAAGATGATGAGACTAAAT ACG
rs2001449 CACATGCCTGCTCGCCCCC ACT
rs6804951 TCCCTTTACCTTCATGG ACG

[0289] Table 26, below, shows the case and control allele frequencies along with the p-values for all
of the SNPs genotyped. The disease associated allele of column 4 is in bold and the disease associated

amino acid of column 5 is also in bold. The chromosome positions provided correspond to NCBI’s
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Build 33. The amino acid change positions provided in column 5 correspond to KIAA0861 polypeptide

sequence of Figure 12.

Table 26: Genotpying Results

e Location Amino A2
Rs number PP(fiS’tl:gg ;" within (‘211173) Acid A2 A(lfi‘ase Control | p-Value lg:t(lis

£ Gene Change AF
rs7639705 147169 | Exon7 G/T 1276L 0.805 0.811 0.794 1.04
rs2293203 137592 Exon 8 AT Q295L 0.990 0.980 0.685 1.25
rs3732602 126545 Exon 11 CIT S506F monomorphic
rs2001449 48563 Intron 19 G/C - 0.307 0.218 0.001 1.59
rs6804951 45031 Exon 20 cT AB19T 0.044 0.085 0.007 2.02

Example 7
NUMAI Proximal SNPs

[0290] It has been discovered that a polymorphic variation (rs673478) in the
NUMAI1/FLJ20625/LOC220074 region is associated with the occurrence of breast cancer (see Examples
1 and 2). Subsequently, SNPs proximal to the incident SNP (rs673478) were identified and allelotyped

in breast cancer sample sets and control sample sets as described in Examples 1 and 2. Approximately
sixty-three allelic variants located within the NUMA1/FLJ20625/LOC220074 region were identified and
allelotyped. The polymorphic variants are set forth in Table 27. The chromosome position provided in
column four of Table 27 is based on Genome “Build 33” of NCBI’s GenBank.

Table 27
dbSNP Chromosome Position in Chromosome Allele
rs# Figure 4 Position Variants
1894003 11 174 71972974 TI/C
2390981 11 815 71973615 G/A
1939242 11 3480 71976280 CIT
1894004 11 9715 71982515 T/C
645603 11 14755 71987555 G/A
661290 11 15912 71988712 A/G
679926 11 10834 71992634 AlG
567026 11 19850 71992650 G/A
678193 11 20171 71992971 TIG
560777 11 20500 71993300 C/T
676721 11 20536 71993336 CIT
585228 11 23187 71995987 C/G
674319 11 25289 71998089 CIT
675185 11 25470 71998270 T/G
575871 11 28720 72001520 AIG
547208 11 29566 72002366 C/T
2511075 11 30155 72002955 T/IC
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dbSNP Chromosome Po§ition in Chromosome Al!ele
rs# Figure 4 Position Variants

642573 11 30752 72003552 C/G
671681 11 32710 72005510 C/T
541022 11 32954 72005754 AlG
2511076 11 33725 72006525 G/A
3018308 11 33842 72006642 T/C
671132 1" 36345 72009145 G/A
552966 11 38115 72010915 A/C
607446 11 39150 72011950 CIT
3018302 1 40840 72013640 TIG
3018301 11 41969 72014769 AlG
2511114 11 42045 72014845 CIT
548961 11 43785 72016585 G/A
575831 11 44444 72017244 AIG
577435 11 44579 72017379 T/IC
495567 11 45386 72018186 CIT
493065 11 46827 72019627 AIG
597513 11 47320 72020120 AT
598835 11 47625 72020425 T/C
610004 11 47837 72020637 T/C
610041 " 47866 72020666 AG
673478 11 49002 72021802 T/C
670802 11 49566 72022366 T/G
2511118 11 52058 72024858 CIT
NUMA1_SNP1 11 52249 72025049 A/IC
517837 11 52257 72025057 C/T
615000 11 52850 72025650 T/G
482013 11 53860 72026660 CIT
NUMA1_SNP2 11 54052 72026852 T/IC
2250866 11 54411 72027211 T/C
2511078 11 55008 72027898 G/A

2508858 11 55303 72028103 C/IG
681069 11 59398 72032198 AIG
595062 11 59533 72032333 AIG
542752 11 60542 72033342 AT
2508856 11 61541 72034341 CIT
832658 11 62309 72035109 G/A
3750908 11 72299 72045099 CIT
3793938 11 73031 72045831 CIT
2276396 11 73803 72046603 G/C
1806778 11 80950 72053750 TIC
4073394 11 82137 72054937 AIG
471547 11 96077 72068877 GIT
606136 11 96470 72069270 AIG
532360 11 98116 72070916 GIT
703781 11 98184 72070984 A/C
476753 11 132952 72105752 AIG

104



WO 2004/047623

Assay for Verifying and Allelotyping SNPs
[0291] The methods used to verify and allelotype the proximal SNPs of Table 27 are the same

PCT/US2003/037948

methods described in Examples 1 and 2 herein. The PCR primers and extend primers used in these

assays are provided in Table 28 and Table 29, respectively.

Table 28

dbSNP
rs#

Forward
PCR primer

Reverse
PCR primer

744293

ACGTTGGATGTCTGCAGACAGTGGCCAATG

ACGTTGGATGAGGGCCCAGGATCACAATAG

750789

ACGTTGGATGTTCATCTGGTAAGTCCCACC

ACGTTGGATGTGAAACAAGAGAGGCCCTTC

1939110

ACGTTGGATGTCTTTAGGTCCAGGATTCCC

ACGTTGGATGTATAGTCAGCATCGTCCCTG

2005192

ACGTTGGATGCCCTCAGAGTTTGGACATAT

ACGTTGGATGTATCCAAAATGCAGACACAG

SNPQ000
4859

ACGTTGGATGGTGTTTATCCCAACCCTTCC

ACGTTGGATGGGAGGAAATACAGCCTGTTC

744292

ACGTTGGATGATCCTAGAGGACTGGGAAAG

ACGTTGGATGCTGCTTCTGTTCCCACAATG

754490

ACGTTGGATGAAGGGTGGAGAACTCATGGG

ACGTTGGATGACCCCTATTITTGAAGCAGGC

872619

ACGTTGGATGTTCACACCAAGGTGTTACTG

ACGTTGGATGCACAATAATGTGTTCAGGGC

1807014

ACGTTGGATGCTGGGCAACAAGAGTGAAAC

ACGTTGGATGGCCCAAAACCACTGAGATTC

1815753

ACGTTGGATGTAGAGTGAAGACAGAGCTCC

ACGTTGGATGATAAACCCAGGCATTCGAGC

1892893

ACGTTGGATGTCCTATGAAGATTCATCTGC

ACGTTGGATGGTCCAGAGTTTTAGACTCAAG

1939111

ACGTTGGATGTCCTTAACCTTATTGGTGGC

ACGTTGGATGGTTGGGTTCAGTAGAAGAGA

1939112

ACGTTGGATGAGCCACCAATAAGGTTAAGG

ACGTTGGATGTGTCTCTCACTTCCTCAACC

1939113

ACGTTGGATGAGACACACAAGGCAAGGTTC

ACGTTGGATGCCAGAGAGGAGTCTGTCTAG

1939114

ACGTTGGATGGAAAACATTGGTCCAGGCAG

ACGTTGGATGCAAGAACCCAGGCATCAATG

1939115

ACGTTGGATGGACCACGGAATCCTTTTTTCA

ACGTTGGATGGCTCAAATTCTGTTCTTITAG

1939116

ACGTTGGATGACATAGGTAGTCAGGCACTC

ACGTTGGATGGCAGCTCTTTITTTCCTACC

1939117

ACGTTGGATGGGGAACTTTTCACATTACAC

ACGTTGGATGGAGAGTTTGCATTTGGTGATC

1939118

ACGTTGGATGATGTTGCTGTATGGTCCTCC

ACGTTGGATGGAAAACATTGCGCTAGGCAC

1954769

ACGTTGGATGTGAGTGACCAAGTTGCTCTG

ACGTTGGATGTCTACCTTCATGATGTCCCC

2000537

ACGTTGGATGGGTCTTTTATGAGGTTTCTCC

ACGTTGGATGGTTAAACTTACAAATCTAGC

2011913

ACGTTGGATGGCTGAGTGTGGATTGCTCTG

ACGTTGGATGAGTAAACCAACACCCAGAAC

2015747

ACGTTGGATGTGAAGCAGGCTTTCCCAATG

ACGTTGGATGGGCTAGTGAAGGGTGGAGAAC

2105587

ACGTTGGATGAAGAAATACCAGGCCGGGAG

ACGTTGGATGCTCAAGTATCCTCCCTTCTC

2155081

ACGTTGGATGAGGCAATGCTTCCATTGTTC

ACGTTGGATGTCATAGCATTITACCCCTGG

2186617

ACGTTGGATGGCTACATATGGATCTTGGTC

ACGTTGGATGGACCAGCACTAACTCTAAAC

2508423

ACGTTGGATGCTCCTCTGTAAAACCAGGAC

ACGTTGGATGAGAAACTCTCCTAAGCACAC

2511880

ACGTTGGATGGTTCCCTGATGGAAAATGCC

ACGTTGGATGCCAGAATGCCTTATCCACAG

2511881

ACGTTGGATGTGACTCTGCTGTGAGATTGG

ACGTTGGATGACATCGGTTTCACCTCCAAC

2512990

ACGTTGGATGAGCCAGCAGAGAAAACAGTC

ACGTTGGATGGCCACTTACTACCTGTTGTC

2555537

ACGTTGGATGGGACATAACCATAGGCCATC

ACGTTGGATGCATTGACAGCTGTATTGCAC

3016250

ACGTTGGATGTTTTTGAGACGGAGTCTCGC

ACGTTGGATGAGGCAGGAGAATGGCGTGAA

3016251

ACGTTGGATGAGCTTGCAGTGAGCCGAGAT

ACGTTGGATGTTTTTGAGACGGAGTCTCGC

3016252

ACGTTGGATGTGGTGAAGAGAAGTCAAAGC

ACGTTGGATGAGGCTGAATGATTCCCCTTC

3781614

ACGTTGGATGTGGTCAGTCAGTTAGCCAGG

ACGTTGGATGCCCTAATGATGGTAGACTGC

3809048

ACGTTGGATGACCACCAAGATAACGACCGC

ACGTTGGATGAGCCACCTCCTTGTCCAGTG

4128368

ACGTTGGATGGGACAATATTTAGTTATGCAC

ACGTTGGATGTTCAAGGTCATCCCGTTATC

) 105




WO 2004/047623 PCT/US2003/037948

Table 29

dbSNP Extend Term
rs# Primer Mix
744293 GATGGCCCAGTTCCCTGCC ACG
750789 AGAGGCCCTTCCAGGGCT ACT
1939110 CGTCCCTGACCTGGACTTA ACG
2005192 AATGCAGACACAGTTCTGGG CGT
SNP00004859 CTGAAAAATAGCTAGTTC ACG
744292 ACTCACCTCTACCCATAAGG ACT
754490 TTGAAGCAGGCTTTCCCA ACT
872619 TGTGTTCAGGGCTTTCTCAT ACT
1807014 GTGTTTITTITITTCCCCC ACG
1815753 CAGGCATTCGAGCCAGCAAT ACT
1892893 ATGTTTTATTCTTTCACAAAAGT ACT
1939111 GGAGGAGGCAGTAAGGAA ACT
1939112 CTTCCAACTTTTITCTCTTG ACT
1939113 GTCTAGTCCTCCAAGCC ACG
1939114 ATCAATGGGGTGGTGCA ACT
1939115 TCTGTTCTTTAGAAGGCT CGT
1939116 TGTACCAATATGACAATTTAACC ACT
1939117 CCTGACACATAGTTCATGCTC ACT
1939118 GCTAGGCACAAAATTAAAGAGAT ACT
1954769 TCCCCGCCTITCCCTCC CGT
2000537 ACAAATCTAGCACCGAAGG ACT
2011913 ATATAAGCAATTCACAAGTAATGT ACT
2015747 AAGGGTGGAGAACTCATGG ACT
2105587 TATCCTCCCTTCTCAGCAAG ACT
2155081 CATTTTACCCCTGGATTATA ACT
2186617 CTCAACCTCAACTCAACT CGT
2508423 TCTCCTAAGCACACTATGTATAT ACG
2511880 AGGATATTAGTCATGCTGGG ACT
2511881 CACCTCCAACACGGTCCCC CGT
2512990 GTTGTCTTCCCAACTCC ACT
2555537 ACTGTGGACATTGGTGT ACT
3016250 GGCGTGAACCCGGGAGG ACG
3016251 CTGTCGCCCAGGCCGGA ACT
3016252 GATTCCCCTTCTTCTAAA ACT
3781614 TAGACTGCAGAGTAGCA ACT
3809048 TGGGCCTACTTCCCTGA ACT
4128368 TTTTCATCACATAGCTCATCT CGT

Genetic Analysis of Allelotyping Results

[0292] Allelotyping results are shown for cases and controls in Table 30. The allele frequency for
the A2 allele is noted in the fifth and sixth columns for breast cancer pools and control pools,
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respectively, where “AF” is allele frequency. The allele frequency for the Al allele can be easily
calculated by subtracting the A2 allele frequency from 1 (Al AF = 1-A2 AF). For example, the SNP
151894003 has the following case and control allele frequencies: case Al (T) = 0.192; case A2 (C) =
0.808; control A1l (T) = 0.115; and control A2 (C) = 0.885, where the nucleotide is provided in
paranthesis. SNPs with blank allele frequencies were untyped.

Table 30

dbSNP Position in Chromosome | A1/A2 A2 Case A2 Control Val
rsi Figure 4 Position Allele AF AF p-value
1894003 174 71972974 TIC 0.808 0.885 0.00061
2390981 815 71973615 G/A 0.013 0.002 0.02306
1939242 3480 71976280 CIT 0.902 0.943 0.01186
1894004 9715 71982515 T/C 0.020 0.009 0.12637
645603 14755 71987555 G/A 0.029 0.021 0.37479
661290 15912 71988712 AlG 0.813 0.833 0.39013
679926 19834 71992634 AlG 0.077 0.039 0.00741
567026 10850 71992650 G/A 0.059 0.038 0.09767
678193 20171 71992971 TIG 0.368 0.920 0.00597
560777 20500 71993300 CIT 0.070 0.041 0.03071
676721 20536 71993336 CIT 0.901 0.947 0.00419
585228 23187 71995987 CIG 0.842 0.914 0.00043
674319 25289 71998089 CIT 0.027 0.027 0.96556
675185 25470 71998270 T/IG 0.763 0.853 0.00031
575871 28720 72001520 AlIG 0.924 0.932 0.61199
547208 29566 72002366 CIT 0.042 0.023 0.07555
2511075 30155 72002955 T/IC 0.894 0.944 0.00256
642573 30752 72003552 ClIG 0.047 0.022 0.02382
671681 32710 72005510 C/T 0.072 0.043 0.03643
541022 32954 : 72005754 AlG 0.070 0.040 0.02829
2511076 33725 72006525 G/A 0.223 0.256 0.20380
3018308 33842 72006642 T/IC 0.442 0.439 0.92279
671132 36345 72009145 G/A 0.970 0.971 0.96469
552966 38115 72010915 A/C 0.845 0.903 0.00393
607446 39150 72011950 CIT 0.861 0.918 0.00279
3018302 40840 72013640 TIG 0.767 0.827 0.01378
3018301 41969 72014769 AIG 0.734 0.837 0.00011
2511114 42045 72014845 CIT 0.080 0.036 0.00222
548961 43785 72016585 G/A 0.852 0.905 0.00833
575831 44444 72017244 A/G 0.946 0.961 0.22995
577435 44579 72017379 T/C 0.013 0.007 0.34863
495567 45386 72018186 C/T 0.891 0.951 0.00045
493065 46827 72019627 AlG 0.823 0.904 0.00022
597513 47320 72020120 AT 0.890 0.936 0.00667
598835 47625 72020425 T/IC 0.074 0.038 0.00994
610004 47837 72020637 T/IC 0.088 0.041 0.00209
610041 47866 72020666 A/G 0.872 0.933 0.00102
673478 49002 72021802 T/IC 0.173 0.094 0.00026
670802 49566 72022366 T/IG 0.876 0.920 0.01646
2511116 52058 72024858 C/T 0.898 0.945 0.00437
NUMA1 _SNP1 52249 72025049 A/C 0.901 0.924 0.17421
517837 52257 72025057 CIT 0.095 0.061 0.03504
615000 52850 72025650 TIG 0.812 0.916 0.00001
482013 53860 72026660 Cr 0.884 0.924 0.02391
NUMA1 SNP2 54052 72026852 T/C 0.066 0.034 0.01392
2250866 54411 72027211 TIC 0.855 0.918 0.00132
2511078 55098 72027898 G/A 0.299 0.295 0.86946
2508858 55303 72028103 C/G 0.898 0.944 0.00509
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dbSNP Position in Chromosome | A1/A2 | A2 Case | A2 Control v
rs# Figure 4 Position Allele AF AF p-Value
681069 59398 72032198 AlG 0.835 0.878 0.04069
505062 59533 72032333 AIG 0.925 0.942 0.25198
542752 60542 72033342 AT 0.853 0.915 0.00192
2508856 61541 72034341 CIT 0.074 0.060 0.33745
832658 62309 72035109 G/A 0.047 0.023 0.02994
3750908 72299 72045099 CIT 0.912 0.944 0.04342
3793938 73031 72045831 CIT 0.084 0.045 0.00763
2276396 73803 72046603 G/C 0.892 0.937 0.00799
1806778 80950 72053750 T/IC 0.041 0.034 0.50886
4073394 82137 72054937 AIG 0.547 0.579 0.28705
471547 96077 72068877 GIT 0.490 0.522 0.28304
606136 96470 72069270 AlG 0.444 0.468 0.43474
532360 98116 72070916 G/T 0.043 0.021 0.03475
703781 98184 72070984 AIC 0.078 0.080 0.89053
476753 132952 72105752 AIG 0.922 0.936 0.39563

[0293] Figure 17 shows the proximal SNPs in and around the NUMAI region for females. The
position of each SI\{P on the chromosome is presented on the x-axis. The y-axis gives the negative
logarithm (base 10) of the p-value comparing the estimated allele in the case group to that of the control
group. The minor allele frequency of the control group for each SNP designated by an X or other symbol
on the graphs in Figure 17 can be determined by consulting Table 30. By proceeding down the Table
from top to bottom and across the graphs from left to right the allele frequency associated with each
symbol shown can be determined.

[0294] To aid the interpretation, multiple lines have been added to the graph. The broken horizontal
lines are drawn at two common significance levels, 0.05 and 0.01. The vertical broken lines are drawn
every 20kb to assist in the interpretation of distances between SNPs. Two other lines are drawn to
expose linear trends in the association of SNPs to the disease. The light gray line (or generally bottom-
most curve) is a nonlinear smoother through the data points on the graph using a local polynomial
regression method (W.S. Cleveland, E. Grosse and W.M. Shyu (1992) Local regression models. Chapter
8 of Statistical Models in S eds J.M. Chambers and T.J. Hastie, Wadsworth & Brooks/Cole.). The black
line (or generally top-most curve, e.g., see peak in left-most graph just to the left of position 92150000)
provides a local test for excess statistical significance to identify regions of association. This was created
by use of a 10kb sliding window with 1kb step sizes. Within each window, a chi-square goodness of fit
test was applied to compare the proportion of SNPs that were significant at a test wise level of 0.01, to
the proportié)n that would be expected by chance alone (0.05 for the methods used here). Resulting p-
values that were less than 10 were truncated at that value.

[0295] Finally, the gene or genes present in the loci region of the proximal SNPs as annotated by
Locus Link (http address: www.ncbi.nlm.nih.gov/LocusLink/) are provided on the graph. The exons and
introns of the genes in the covered region are plotted below each graph at the appropriate chromosomal

positions. The gene boundary is indicated by the broken horizontal line. The exon positions are shown
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as thick, unbroken bars. An arrow is place at the 3' end of each gene to show the direction of

transcription.

Example 8
Meta Analysis of Incident SNPs

[0296] Meta-analysis was performed of five of the incident SNPs disclosed in Table 3 (ICAM
region (ICAM_SNP), MAPK10 (rs1541998), KIAA0861 (rs2001449), NUMA1 region (1s673478) and
GALE region (rs4237)) based on genotype results provided in Table 6B. Figures 18-21 depict odds
ratios for the discovery samples and replication samples (see Example 3) individually, and the combined
meta analysis odds ratio for the named SNP. The boxes are centered over the odds ratio for each sample,
with the size of the box correlated to the contribution of each sample to the combined meta analysis odds
ratio. The lines extending from each box are the 95% confidence interval values. The diamond is
centered over the combined meta analysis odds ratio with the ends of the diamond depicting the 95%
confidence interval values. The meta-analysis further illustrates the strong association each of the
incident SNPs has with breast cancer across multiple case and control samples.

[0297] The subjects available for discovery from Germany included 272 cases and 276 controls.
The subjects available for replication from Australia included 190 breast cancer cases and 190 controls.
Meta analyses, combining the results of the German discovery sample and the Australian replication

sample, were carried out using a random effects (DerSimonian-Laird) procedure.

Example 9

Description of development of predictive breast cancer models

[0298] The five SNPs reported in Example 3 were identified as being significantly associated with
breast cancer according to the replication analysis discussed therein. These five SNPs are a subset of the
panel of SNPs associated with breast cancer in the German chort referenced in Example 1 and reported in
provisional patent application no. 60/429,136 filed November 25, 2002 and provisional patent application
no. 60/490,234 filed July 24, 2003, having attorney docket number 524593004100 and 524593004101,
respectively.

[0299] The clinical importance of these SNPs was estimated by combining them into a single
logistic regression model. The coefficients of the model were used to estimate penetrance, relative risk
and odds ratio values for estimating a subject’s risk of having or developing breast cancer according to
the subject’s genotype. Penetrance is a probability that an individual has or will have breast cancer given
their genotype (e.g., a value of 0.01 in the tables is equal to a 1% chance of having or developing breast
cancer). The relative risk of breast cancer is based upon penetrance values, and is expressed in two

forms. One form, noted as RR in the tables below, is expressed as a risk with respect to the lowest risk
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group (e.g., the most protected group being the 00000 genotype listed in Table 33). The other form is
expressed as a risk with respect to a population average risk of breast cancer, which is noted as RR(Pop)
in Table 35 below. Both of these expressions of relative risk are useful to a clinician for assessing risk of
breast cancer in an individual and targeting appropriate detection, prevention and/or treatment regimens
to the subject. Both expressions of relative risk also are useful to an insurance company to assess
population risks of breast cancer (e.g., for developing actuarial tables), where individual genotypes often
are provided to the company on an anonymous basis. Odds ratios are the odds one group has or will
develop breast cancer with respect to another group, the other group often being the most protective
group or the group having a population average risk of breast cancer. Relative risk often is a more
reliable assessment of risk in comparison to an odds ratio when the disease or condition at issue is more
prevalent.

[0300] To fit the single logistic model, all cases and controls from the German and Australian
samples were used (see Examples 1 and 3, respectively). Controls were coded as 0 and cases were coded
as 1. Based on the genotype penetrance estimates of each SNP (Table 31), GP01.025495354 (1s4237),
GP03.197942797 (rs2001449), GP11.079035103 (15673478) were modeled as additive by coding the
genotypes 0, 1, or 2 for the low risk homozygote, the heterozygote, or high risk homozygote,
respectively. The SNP FCH.0994 (ICAM_SNP1) was modeled as recessive coding the genotypes 0, 0,
or 2 for the low risk homozygote, heterozygote, or high risk homozygote, respectively. The SNP
GP04.091348915 (rs1541998) was modeled as dominant coding the genotypes 0, 2, or 2 for the low risk
homozygote, the heterozygote, or high risk homozygote, respectively. Table 31 summarizes this

analysis.
Table 31
SNP: N Case Control P(D|G) (%) P-value
Genotype (N=254) (N=268)
ICAM_SNP1: 497 45%(103) 32% (85) 4.140 0.006210
CcC 42%(98) 47% (126) 2.700
CT 13% (30) 21% (13) 1.910
T
rs4237: AA 494 34% (79) 29% (75) 3.550 0.186000
AG 49% (113) 48% (126) 3.040
GG 17% (40) 23% {61) 2.240
rs2001449: 508 46% (112) 60% (158) 2.280 0.002930
GG 48% (117) 36% (94) 3.940
GC 7% (17) 4% (10) 5.300
cc
rs673478: TT 509 84% (206) 91% (240) 2.800 0.040700
TC 14% (35) 9% (25) 4.490
199 1%(3) 0%(0) 100.00
rs1541998: 493 5% (12) 4% (10) 3.710 0.012100
CcC 36% (87) 24% (61) 4.370
CT 59% (143) 72% (180) 2.490
T
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[0301] Based on this coding, there are a total of 108 unique genotype codes from the 243 unique
five SNP genotypes. The relationship between the five SNP genotypes and the case-control status was fit
using logistic regression. Many models were fit and compared including the five SNPs and all possible
interaction among SNPs and study center. Only statistically significant terms from this complete model

were included in the final model, shown in Table 32.

Table 32
Estimate Std. Error z value Pr(>{z})
(Intercept) -1.34446 0.25972 -5.177 2.26e-07
FCH.0994 0.77607 0.19835 3.913 9.13e-05
4237 0.54525 0.17666 3.086 0.002025
2001449 0.60383 0.28487 2.120 0.034033
1541998 0.22051 0.07849 2.809 0.004963
673478 0.59961 0.21737 2.758 0.005807
FCH.099%4c: 4237 -0.52636 0.14516 -3.626 0.000288
FCH.0994c: 2001449 -0.35613 0.24503 -1.453 0.146113
4237c: 2001449 -0.15685 0.20191 -0.777 0.437257
FCH.0994c¢: 4237¢2001449 0.41305 0.18391 2.246 0.024705

Nuli deviance: 1136.7 on 820 degrees of freedom
Residual deviance: 1069.6 on 811 degrees of freedom
AIC: 1089.6

[0302] The penetrance was calculated for each of the 108 unique genotype codes using this model
and an assumed disease prevalence of 0.03 (prev), the cumulative incidence for the age range of the
sample in question. This was calculated from the logistic model as follows:

penetrance = exp(y + adj)/(1 + exp(y + adj))

where

y=1/(1 +exp(-1.344 + 0.776*A + 0.545*B + 0.604*C + 0.221*D + 0.600*E — 0.526*A*B —
0.356*A*C — 0.157*B*C + 0.413*A*B*C))

and

adj = In(prev/(1 — prev) * freq(case)/(1 — freq(case)).

Here A, B, C, D, and E refer to the genotype codes for the SNPs FCH.0994, 4237, 2001449, 1541998,
and 673478, respectively.

[0303] Table 33 summarizes statistics of interest for each genotype code. “Geno” shows each
genotype code with the five integer codes formatted as an integer string. “N Case” and “N Control” is
the number of cases and controls with the specified code, respectively. “Frequency” is the expected
percent of individuals in the population having that code calculated as the average of the case and control
frequencies weighted by the probability of disease in this sample (0.03). “OR” is the odds ratio
comparing the odds of the specified code to the odds of the most protective code (00000) using the
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parameter estimates from the logistic regression model. "OR (Frq)" is an odds ratio estimated using the
frequency of cases and control with the specified genotype code and the most protective code. “RR” is
the relative risk comparing the probability of disease of the specified code to the probability of disease of
the most protective code. “Penetrance” is the probability of disease given the genotype code, followed
by “Lower” and “Upper” which give the 95% confidence interval for the penetrance. As can be seen by

the ratios for OR and RR, the 00000 genotype was the most protective against breast cancer occurrence.

Table 33
Confidence Interval

Geno [ N Case | N Control | Frequency | OR |OR (Frq)! RR | Penetrance { Lower Upper

00000 6 26 5.94% 1.00 1.00{ 1.00 0.010 0.007 0.014
00001 0 3 0.68%| 1.75 0.00] 1.74 0.017 0.011 0.029
00002 0 0 0.00%| 3.08 3.01 0.030 0.013 0.069
00020 3 9 2.06%| 1.61 1.44] 1.60 0.016 0.011 0.023
00021 0 3 0.68%| 2.83 0.00] 2.78 0.028 0.017 0.047
00022 0 0 0.00%| 4.97 4.78 0.048 0.021 0.108
00100 9 20 4.60%| 1.67 1.95| 1.66 0.017 0.012 0.023
07)101 2 1 0.24%) 2.93 8.67; 2.87 0.029 0.018 0.047
rOO¥102 0 0 0.00%| 5.13 4.93 0.050! 0.022 0.110
00120 7 6 1.41%| 2.69 5.06] 2.65 0.027 0.018 0.038
00121 0 0 0.00%| 4.73 4.56, 0.046 0.028 0.075
00122 0 0 0.00%| 8.29 7.72 0.078 0.034 0.168
00200 1 4 0.91% 2.78 1.08) 2.74 0.027 0.018 0.042
00201 0 0 0.00%| 4.88 4.70 0.047 0.027 0.082
00202 0 0 0.00%| 8.57, 7.96 0.080 0.034 0.178
00220 1 1 0.23%| 4.50 4.33] 4.34 0.044 0.027 0.070
00221 1 0 0.01%| 7.89 7.38 0.074 0.041 0.129
00222 0 0 0.00%| 13.83 12.25 0.123 0.052 0.263
01000 24 47 10.84%| 1.26 221 1.26 0.013 0.010 0.016
01001 3 1 0.25%| 2.21 13.00; 2.18 0.022, 0.014 0.034
01002 0 0 0.00%] 3.87 3.77 0.038 0.017 0.083
01020 18 22 5.12% 2.03 3.550 201 0.020 0.015 0.027
bTOZI 4 4 0.94%| 3.57 4.33] 348 0.035 0.022 0.055
01022 0 0 0.00%| 6.26 5.94 0.060 0.027 0.129
01100 21 33 7.64%| 2.10 2.76] 2.08 0.021 0.017 0.026
01101 2 4 0.92%| 3.69 2.17] 3.59 0.036 0.024 0.055
01102 0 0 0.00%| 6.47 6.13 0.062 0.028 0.130
01120 15 6 1.47%| 3.39 10.83] 3.31 0.033 0.025 0.045
01121 0 0 0.00%| 5.95 5.67 0.057 0.036 0.089,
01122 0 0 0.00%| 10.44 9.54 0.096 0.044 0.198
01200 5] 4 0.94%| 3.51 542 3.42 0.034 0.023 0.050
01201 0 1 0.23%| 6.15 0.00] 5.85 0.059 0.035 0.097
01202 0 0 0.00%| 10.79 9.82 0.099 0.044 0.209
01220 1 0 0.01%| 5.66 5.41 0.054 0.035 0.083
01221 0 0 0.00%| 9.93 9.12 0.092 0.054 0.152
01222 0 0 0.00%| 17.42 14.95 0.150 0.067 0.304
02000 22 39 9.01%| 1.59 244 1.58 0.016 0.012 0.021
02001 2 1 0.24%| 2.78 8.67| 2.73 0.027 0.017 0.043
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Confidence Interval

Geno | N Case | N Control | Frequency | OR |OR (Frq)] RR | Penetrance | Lower Upper
02002 1 0 0.01%| 4.88 4.70 0.047 0.021 0.103
02020 16 10 2.39%| 2.56 6.93 2.52 0.025 0.018 0.035
02021 2 2 0.47%| 4.49 4.33] 4.34 0.044 0.027 0.070
02022 2 0 0.02%| 7.88 7.37 0.074 0.033 0.158
02100 21 18 4.24%| 2.65 5.06| 2.60 0.026 0.020 0.035
02101 5 3 0.72%| 4.64 7.22| 448 0.045 0.029 0.070
02102 0 0 0.00%| 8.14 7.60 0.076 0.035 0.160
02120 11 8 1.90%| 4.28 596/ 4.14 0.042 0.030 0.058
02121 1 0l 0.01%]| 7.50 7.04 0.071 0.044 0.112
02122 0 0 0.00%| 13.15 11.72 0.118 0.054 0.239
02200 4 4 0.94%| 4.42 4.33] 4.27 0.043 0.028 0.065
02201 3 1 0.25%| 7.75 13.00[ 7.26 0.073 0.043 0.121
02202 0 0l 0.00%| 13.59 12.06 0.121 0.053 0.252
02220 2 1 0.24%| 7.13 8.67| 6.72 0.068 0.043 0.106
02221 0 0 0.00%| 12.51 11.21 0.113 0.065 0.189
02222 0 0 0.00%| 21.94 18.13 0.182 0.082 0.358
20000 9 6 1.43%| 1.58 6.50| 1.57 0.016 0.011 0.023
20001 0 0 0.00%| 2.76 2.72 0.027 0.016 0.045
20002 0 0 0.00%| 4.85 4.67 0.047 0.020 0.105
20020 8 4 0.97%| 2.54 8.67| 2.51 0.025 0.017 0.037
20021 0 0 0.00%| 4.46 431 0.043 0.026 0.072
20022 0 0 0.00%| 7.83 7.33 0.074 0.032 0.161
20100 5 6 1.40%| 2.63 3.61| 2.59 0.026 0.018 0.037
20101 4 1 0.26%| 4.61 17.33| 445 0.045 0.027 0.072
20102 0 0 0.00%| 8.09 7.55 0.076 0.033 0.163
20120 4 1 0.26%| 4.25 17.33] 4.11 0.041 0.028 0.060
20121 1 0 0.01%| 7.45 6.99 0.070 0.042 0.115
20122 0 0 0.00%| 13.06 11.65 0.117 0.052 0.242
20200 0 1 0.23%| 4.39 0.00] 4.24 0.043 0.027 0.066
20201 1 0 0.01%| 7.70 7.21 0.072 0.041 0.124
20202 0 0 0.00%| 13.50 11.99 0.121 0.052 0.255
20220 0 0 0.00%| 7.09 6.68 0.067 0.041 0.108
20221 0 0 0.00%| 12.43 11.15 0.112 0.063 0.192
20222 0 0 0.00%| 21.80 18.03 0.181 0.080 0.361
21000 22 25 5.83%| 1.99 3.81] 1.97 0.020 0.015 0.026
21001 3 4 0.93%| 3.48 3.25] 3.40 0.034 0.022 0.053
21002 1 0 0.01%| 6.11 5.81 0.058 0.026 0.125
21020 11 14 3.26%| 3.21 340 3.14 0.032 0.023 0.043
21021 1 2 0.46%| 5.62 2.17| 5.37 0.054 0.034 0.085
21022 0 0 0.00%| 9.86 9.05] 0.091 0.041 0.190
21100 26 24 5.64%| 3.31 4.69| 3.24 0.033 0.025 0.042
21101 1 2 0.46%| 5.81 2.17| 5.54 0.056 0.036 0.085
21102 1 0 0.01%| 10.19 9.33 0.094 0.043 0.191
21120 16 6 1.48%!| 5.35 11.56] 5.12 0.051 0.037 0.071
21121 4 0 0.03%]| 9.38 8.65 0.087 0.055 0.135
21122 0 0 0.00%| 16.45 14.24 0.143 0.067 0.281
21200 3 1 0.25%| 5.53 13.00] 5.29 0.053 0.036 0.078

1
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B Confidence Interval

Geno | N Case | N Control | Frequency | OR |OR (Frq)| RR | Penetrance | Lower Upper

21201 3 0 0.02%| 9.69 8.92 0.090 0.054 0.146
21202 0 0 0.00%| 17.00 14.65 0.147 0.067 0.295
21220 2 2 0.47%| 8.93 4.33| 8.27 0.083 0.053 0.127
21221 1 0 0.01%| 15.65 13.65 0.137 0.081 0.223
21222 0 0 0.00%| 27.46 21.69 0.218 0.101 0.409
22000 13 23 5.31%| 2.50 245 2.46 0.025 0.018 0.034
22001 4 0.26%| 4.39 17.33] 4.24 0.043 0.027 0.068
@OZ 0 0.23%| 7.69 0.00; 7.21 0.072 0.032 0.154
22020 3 10 2.29%| 4.04 1.30[ 3.92 0.039 0.027 0.056
22021 1 0 0.01%| 7.08 6.67 0.067 0.041 0.107
22022 0 0 0.00%j] 12.42 11.14 0.112 0.051 0.230
22100 15 5 1.25%| 4.17 13.00] 4.04 0.041 0.030 0.055
22101 1 0 0.01%| 7.32 6.88 0.069 0.044 0.107
22102 0 0 0.00%| 12.83 1147 0.115 0.053 0.232
22120 3 5 1.16%| 6.74 2.60] 6.37 0.064 0.045 0.091
22121 3 1 0.25%| 11.82 13.00{ 10.66 0.107 0.066 0.168
22122 0 0 0.00%| 20.72 17.30 0.174 0.081 0.333
22200 4 0 0.03%| 6.96 6.57 0.066 0.043 0.100
22201 0 0 0.00%| 12.21 10.97 0.110 0.065 0.181
22202 0 0 0.00%| 21.42, 17.77 0.179 0.081 0.348
22220 4 1 0.26%| 11.24 17.33] 10.19 0.102 0.064 0.160
22221 0 0 0.00%| 19.72 16.60 0.167 0.097 0.271
22222 0 0 0.00%| 34.58 25.86) 0.260 0.122 0.470

[0304] To simplify the interpretation of genotype risk, the 243 unique genotypes were divided into
five risk classes on the basis of each estimated penetrance. The levels selected for risk class definitions

and the resulting assignment of genotypes into five risk classes is shown in Table 34. The frequency

percent of each genotype combination is given in parentheses.

Table 34

Class 1
(0, 0.013]

Class 2
(0.013, 0.025]

Class 3
(0.025, 0.042]

Class 4
(0.042, 0.1}

Class 5
0.1,1

00000 (5.94)

00001 (0.68)

00022 ( 0.00)

00102 ( 0.00)

00222 ( 0.00)

00020 (2.06)

00002 (0.00)_

00121 ( 0.00)

00122 (0.00)

01222 (0.00)

01000 (10.84)

00021 ( 0.68)

00220 (0.23)

00201 (0.00)

02022 (0.02)

22000 ( 5.31)

00100 ( 4.60)

01002 ( 0.00)

00202 ( 0.00)

02122 ( 0.00)

00101 (0.24)

01021 (0.94)

00221 ( 0.01)

02202 ( 0.00)

00120 ( 1.41)

01101 ( 0.92)

01022 ( 0.00)

02221 (0.00)

00200 ( 0.91)

01120 ( 1.47)

01102 (0.00)

02222 (0.00)

01001 (0.25)

01200 ( 0.94)

01121 (0.00)

20002 ( 0.00)

01020 ( 5.12)

02001 (0.24)

01122 ( 0.00)

20022 (0.00)

01100 ( 7.64)

02020 ( 2.39)

01201 (0.23)

20122 (0.00)

02000 (9.01)

02100 (4.24)

01202 (0.00)

20222 ( 0.00)

21000 ( 5.83)

02200 ( 0.94)

01220 (0.01)

21102 (0.01)

22001 (0.26)

20000 (1.43)

01221 ( 0.00)_

21122 (0.00)
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Class 1
0, 0.013]

Class 2
(0.013, 0.025]

Class 3
(0.025, 0.042]

Class 4
(0.042, 0.1}

Class 5
0.1,1)

22020 (2.29)

20100 (1.40)

02002 ( 0.01)

21201 (0.02)

20200 ( 0.23)

02021 (0.47)

21202 (0.00)

20220 ( 0.00)

02101 (0.72)

21221 (0.01)

21001 (0.93)

02102 (0.00)

21222 (0.00)

21020 ( 3.26)

02120 ( 1.90)

22102 (0.00)

21100 (5.64)

02121 (0.01)

22121 (0.25)

22002 (0.23)

02201 (0.25)

22122 (0.00)

22021 (0.01)

02220 (0.24)

22200 ( 0.03)

22100 (1.25)

20001 ( 0.00)

22201 ( 0.00)

20020 (0.97)

22202 (0.00)

20021 ( 0.00)

22220 (0.26)

20101 (0.26)

22221 (0.00)

20102 (0.00)

22222 (0.00)

20120 ( 0.26)

20121 (0.01)

20201 (0.01)

20202 ( 0.00)

20221 ( 0.00)

21002 ( 0.01)

21021 (0.46)

21022 (0.00)

21101 ( 0.46)

21120 (1.48)

21121 (0.03)

21200 ( 0.25)

21220 ( 0.47)

22022 (0.00)

22101 (0.01)

22120 ( 1.16)

[0305] With this classification, each genotype was recoded as belonging to their respective class and
a logistic regression model was fit with the genotype risk class as a categorical variable. Key summary
statistics are summarized in Table 35. Each group is described by the number of cases, number of
controls, the estimated risk class population frequency, the odds ratio comparing the odds of the given
risk class compared to the odds of the lowest risk class, the penetrance, the relative risk (risk class
penetrance divided by most protective risk class penetrance), and the population relative risk (risk class

penetrance divided by the disease prevalence: 0.03).
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Table 35
Risk Class | N Case | N Control| Frequency (%) | OR | Penetrance RR RR (Pop)
G1 46 105 24.2 1.0 0.012 1.0 0.41
G2 112 168 38.9 1.5 0.019 1.5 0.62
G3 140 113 26.7 2.8 0.034 2.8 1.13
G4 77 40 9.7 4.4 0.052 4.2 1.73
G5 18 2 0.06] 20.5 0.204 16.6 6.79
Example 10

Inhibition of ICAM Gene Expression by Transfection of Specific siRNAs

[0306] RNAi-based gene inhibition was selected as a rapid way to inhibit expression of ICAM1 in
cultured cells. siRNA reagents were selectively designed to target the ICAM1 gene. Algorithms useful
for designing siRNA molecules specific for ICAM1 gene are disclosed at the hitp address
www.dharmacon.com. siRNA molecules up to 21 nucleotides in length were utilized.

[0307] Table 31 summarizes the features of the duplexes that were used in the assays to target
ICAM1. A non-homologous siRNA reagent (siGL2 control) was used as a negative control, and a non-
homologous siRNA reagent (siRNA_RAD21 1175 control) shown to inhibit the expression of RAD21

and subsequently inhibit cell proliferation was used as a positive control in all of the assays described

herein,
Table 36
siRNA SIRNA Target Sequence Specificity SEQ ID NO:

ICAM1_293 ICAM1 ACAACCGGAAGGUGUAUGA
ICAM1_335 {CAM1 GCCAACCAAUGUGCUAUUC
ICAM1_604 ICAM1 GAUCACCAUGGAGCCAAUU
ICAM1_1409 ICAM1 ) CUGUCACUCGAGAUCUUGA
SIRNA_RAD21_1175 | papoy GAGUUGGAUAGCAAGACAA
positive control

siGL2 negative control | GL2 CGUACGCGGAAUACUUCGA

[0308] The siRNAs were transfected in cell lines MCF-7 and T-47D using Lipofectamine™ 2000
reagent from Invitrogen, Corp. 2.5 pg or 5.0 pg of siRNA was mixed with 6.25 pl or 12.5 pl
lipofectamine, respectively, and the mixture was added to cells grown in 6-well plates. Their inhibitory
effects on ICAM1 gene expression were confirmed by precision expression analysis by MassARRAY
(quantitativeRT-PCR hME), which was performed on RNA prepared from the transfected cells. See
Chunming & Cantor, PNAS 100(6):3059-3064 (2003). Cell viability was measured at 1, 2, 4 and 6 days

post-transfection. Absorbance values were normalized relative to Day 1. RNA was extracted with
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Trizole reagent as recommended by the manufacturer (Invitrogen, Corp.) followed by cDNA synthesis
using SuperScript™ reverse transcriptase.

[0309] A cocktail of siRNA molecules described in Table 28 (that target ICAM1) strongly inhibited
proliferation of breast cancer cell line (MCF-7), as shown in in Figure 22. These effects are consistent in
all six experiments performed. Each data point is an average of 3 wells of a 96-well plate normalized to
values obtained from day 1 post transfection. The specificity of the active siRNAs, was confirmed with
a negative, non-homologous control siRNA (siGL2), and a positive control, siRNA_RAD21_1175, that

targets a known cancer-associated gene, RAD21.

Example 11
In Vitro Productidn of Target Polypeptides

[0310] cDNA is cloned into a pIVEX 2.3-MCS vector (Roche Biochem) using a directional cloning
method. A ¢DNA insert is prepared using PCR with forward and reverse primers having 5’ restriction
site tags (in frame) and 5-6 additional nucleotides in addition to 3’ gene-specific portions, the latter of
which is typically about twenty to about twenty-five base pairs in length. A Sal I restriction site is
introduced by the forward primer and a Sma I restriction site is introduced by the reverse primer. The
ends of PCR products are cut with the corresponding restriction enzymes (i.e., Sal I and Sma I) and the
products are gel-purified. The pIVEX 2.3-MCS vector is linearized using the same restriction enzymes,
and the fragment with the correct sized fragment is isolated by gel-purification. Purified PCR product is
ligated into the linearized pIVEX 2.3-MCS vector and E. coli cells transformed for plasmid
amplification. The newly constructed expression vector is verified by restriction mapping and used for
protein production.

[0311] E. coli lysate is reconstituted with 0.25 ml of Reconstitution Buffer, the Reaction Mix is
reconstituted with 0.8 ml of Reconstitution Buffer; the Feeding Mix is reconstituted with 10.5 ml of
Reconstitution Buffer; and the Energy Mix is reconstituted with 0.6 ml of Reconstitution Buffer. 0.5 ml
of the Energy Mix was added to the Feeding Mix to obtain the Feeding Solution. 0.75 ml of Reaction
Mix, 50 ul of Energy Mix, and 10 pg of the template DNA is added to the E. coli lysate.

[0312] Using the reaction device (Roche Biochem), 1 ml of the Reaction Solution is loaded into the
reaction compartment. The reaction device is turned upside-down and 10 ml of the Feeding Solution is
loaded into the feeding compartment. All lids are closed and the reaction device is loaded into the
RTS500 instrument. The instrument is run at 30°C for 24 hours with a stir bar speed of 150 rpm. The
pIVEX 2.3 MCS vector includes a nucleotide sequence that encodes six consecutive histidine amino
acids on the C-terminal end of the target polypeptide for the purpose of protein purification. Target
polypeptide is purified by contacting the contents of reaction device with resin modified with Ni** ions.

Target polypeptide is eluted from the resin with a solution containing free Ni** jons.
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Example 12
Cellular Production of Target Polypeptides

[0313] Nucleic acids are cloned into DNA plasmids having phage recombination cites and target
polypeptides are expressed therefrom in a variety of host cells. Alpha phage genomic DNA contains
short sequences known as attP sites, and E. coli genomic DNA contains unique, short sequences known
as attB sites. These regions share homology, allowing for integration of phage DNA into E. coli via
directional, site-specific recombination using the phage protein Int and the E. coli protein IHF.
Integration produces two new att sites, L and R, which flank the inserted prophage DNA. Phage excision
from E. coli genomic DNA can also be accomplished using these two proteins with the addition of a
second phage protein, Xis. DNA vectors have been produced where the integration/excision process is

modified to allow for the directional integration or excision of a target DNA fragment into a backbone

vector in a rapid in vitro reaction (Gateway™ Technology (Invitrogen, Inc.)).

[0314] A first step is to transfer the nucleic acid insert into a shuttle vector that contains attL sites
surrounding the negative selection gene, ccdB (e.g. PENTER vector, Invitrogen, Inc.). This transfer
process is accomplished by digesting the nucleic acid from a DNA vector used for sequencing, and to
ligate it into the multicloning site of the shuttle vector, which will place it between the two attL sites
while removing the negative selection gene ccdB. A second method is to amplify the nucleic acid by the
polymerase chain reaction (PCR) with primers containing attB sites. The amplified fragment then is
integrated into the shuttle vector using Int and IHF. A third method is to utilize a topoisomerase-

mediated process, in which the nucleic acid is amplified via PCR using gene-specific primers with the 5°

upstream primer containing an additional CACC sequence (e.g., TOPO® expression kit (Invitrogen,

Inc.)). In conjunction with Topoisomerase I, the PCR amplified fragment can be cloned into the shuttle
vector via the attL sites in the correct orientation.

[0315] Once the nucleic acid is transferred into the shuttle vector, it can be cloned into an expression
vector having attR sites. Several vectors containing attR sites for expression of target polypeptide as a
native polypeptide, N-fusion polypeptide, and C-fusion polypeptides are commercially available (e.g.,
pDEST (Invitrogen, Inc.)), and any vector can be converted into an expression vector for receiving a
nucleic acid from the shuttle vector by introducing an insert having an attR site flanked by an antibiotic
resistant gene for selection using the standard methods described above. Transfer of the nucleic acid
from the shuttle vector is accomplished by directional recombination using Int, IHF, and Xis (LR
clonase). Then the desired sequence can be transferred to an expression vector by carrying out a
one hour incubation at room temperature with Int, IHF, and Xis, a ten minute incubation at 37°C with
proteinase K, transforming bacteria and allowing expression for one hour, and then plating on selective

media. Generally, 90% cloning efficiency is achieved by this method. Examples of expression vectors
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are pDEST 14 bacterial expression vector with att7 promoter, pDEST 15 bacterial expression vector with
a T7 promoter and a N-terminal GST tag, pDEST 17 bacterial vector with a T7 promoter and a N-
terminal polyhistidine affinity tag, and pDEST 12.2 mammalian expression vector with a CMV promoter
and neo resistance gene. These expression vectors or others like them are transformed or transfected into
cells for expression of the target polypeptide or polypeptide variants. These expression vectors are often
transfected, for example, into murine-transformed a adipocyte cell line 3T3-L1, (ATCC), human

embryonic kidney cell line 293, and rat cardiomyocyte cell line HIC2.

Example 13
Haplotype analysis of the KI440861 locus

[0316] rs6804951 and rs2001449 are significant at the allele and genotype levels (P < 0.05).
Moderate LD is observed for markers rs3732602 and rs2293203 (12 = 0.646). Chi-squared tests indicate
that haplotypes are significantly associated with breast cancer. Cell-specific chi-square values indicate
that TTTTG and CTTTC haplotypes are contributors to this relationship. Odds ratios and score tests
indicate that individuals carrying the TTTG are less likely to have breast cancer, while individuals with
CTTTC are at elevated risk for the disease. Moreover, the odds ratio estimated for the CGTTC indicates
more than a two-fold risk of disease among its carriers, although this result must be interpreted with great

caution due to the low observed frequency in the population.
A. Summary Statistics of Alleles and Genotypes

1. SNP Locations

SNP.ID Type Location

rs6804951 Proximal 184327431

rs7639705 Proximal 184330963

rs3732602 Proximal 184408945

rs2293203 Proximal 184419992

rs2001449 Incident 184429569

2. Allele by GYNGroup

| TN T]Case iControl i Test i
! I ] (N=544) | {(N=552) |Statistic I
= + } 4 + +
|rs6804951 : T 110641 5% { 24)1 9% ( 46) IChi~square=6.71 d.f.=1 P=0.00958]
|rs7639705 : T 110861 80% (434) | 81% (441)i Chi-square=0.03 d.f.=1 P=0.868 |
1153732602 : T 11072] 99% ({532)1 99% (532)] Chi-square=0.4 d.f.=l P=0.529 i
ir52293203 2T iloss? 99% (536)i 998 (538)i Chi-square=0.27 d.f.=1 p=0.6 (
1 rs2001449 : cllosai i 30% {161)] ' 22% (119)|Chi-;quare=8.49 d.f.=1 P=0.00356]

)
+

+ +
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3. Genotype by GYNGroup

N [Case |Control | Test ]

|1 (N=272) | (N=276) |Statistic |
1rs6804951 : cC T532j 91% (238) | 83% (225)] Chi-square=7.13 d.f.=2 P=0.0283|
1 cr 1 j 9% ( 24)] 16% ( 44)] \
1 oo ] | 05 ( 0] 0% ( 1)i )
1257639705 : GG 1543 33 (9 5% ( 14)i Chi-square=2.03 d.£.=2 P=0.362 |
1 er | i 33% ( 88)] 28% ( 77)i |
| rr L 64% (173) | 67% (182) 1 1
|rs3732602 : TT 15371 99% (264) | 98% (263)] Chi-square=0.4 d.f.=1 P=0.527 |
1r52293203 : TT 15441 98% (265) | 97% (265)| Chi-square=0.28 d.f.=1 P=0.598 |
|rs2001449 : GG|542] 47% (128) | ) 60% (162)|Chi-square=9.29 d.f.=2 P=0.00961] )
| o 1 46% (125) ] 37% ( 99)1 |
| cc I 7% ( 18)] 1% ( 100 i

) Y
+ + + 3

4. Genotype QC: Test of Hardy-Weinberg Equilibrium

a. Cases

A.freq D ChiSg Pvalue
rs6804951 0.936 -0.002280 0.7870°0.3750
rs7639705 0.807 0.004790 0.5150 0.4730
rs3732602 0.990 -0.000101 0.0565 0.8120
rs2293203 0.987 -0.000164 0.0921 0.7620
rs2001449 0.744 -0.014500 3.1400 0.0763
b. Controls 1

A.freg D ChiSqg Pvalue
rs6804951 0.916 -0.003400 0.5350 0.465
rs7639705 0.808 0.014400 2.3600 0.124
rs3732602 0.989 -0.000120 0.0336 0.855
rs2293203 0.985 -0.000213 0.0601 0.806
rs2001449 0.783 -0.010700 1.0800 0.299

B. Summary Statistics: Linkage Disequilibrium
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1. PHASE Haplotype Frequencies

H.freq H.relfreq

CGTTIC
CGTTG
CICAG
CICTG
CTTAG
CTTTC
CTTTG
TGTTG
TTTTC
TTTTG

13
191
10
1

4
265
538
7

2
61

0.012
.175
.009
.001
.004
.243
.493
.006
.002
.056

O O O O O O o o o

2. Linkage Disequilibrium Between Markers

a. r"2

rs6804951
rs7639705
rs3732602
rs2293203
rs2001449

rs6804951
rs7639705
rs3732602
rs2293203
rs2001449

c. P-valu

rs6804951
rs7639705

e

PCT/US2003/037948

rs6804951 rs7639705 rs3732602 rs2293203 rs2001449

1.000000
0.003820
0.000697
0.000890
0.018600

rs6804951

1.0000
0.1160
0.0685
0.0685
0.3060

rs6804951
1.00e+00
4.12e~-02

0.00382
.00000
.00244
.00311
.04770

[ R o

rs7639705

0.116
1.000
0.240
0.240
0.262

rs7639705
4.12e~02
1.00e+00

121

0.000697
.002440
.000000
.646000
.003510

O O + O

rs3732602
0.0685
0.2400
1.0000
0.9080
0.3450

rs3732602
0.3830
0.1030

0.00089
0.00311
0.64600
1.00000
0.0044s8

0.01860
0.04770
0.00351
0.00448
1.00000

rs2293203 rs2001449

0.0685
0.2400
0.9080
1.0000
0.3450

rs2293203
0.3240
0.0653

0.306
0.262
0.345
0.345
1.000

rs2001449

6.40e-06
5.41e-13
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rs3732602 3.83e-01 1.03e-01 1.0000 0.0000 5.03e-02
rs2293203 3.24e-01 6.53e-02 0.0000 1.0000 2.70e-02
rs2001449 6.40e-06 5.41e-13 0.0503 0.0270 1.00e+00

3. Haplotype by GYNGroup

a. PHASE Haplotypes (All)

Case Case(%) Case.X”2 Control Control(%) Control.X"2 OR 1n.CR
TTTITG 20 1.83 3.55 41 3.75 3.53 0.4782 -0.7377
CTCAG 4 0.37 0.19 6 0.55 0.19 0.6654 -0.4074
TGTTG 3 0.27 0.07 4 0.37 0.07 0.7493 -0.2886
CTTTG 259 23.72 0.30 279 25.55 0.30 0.9060 -0.0987
CGTTG 94 8.61 0.01 97 8.88 0.01 0.9662 -0.0344
CTTAG 2 0.18 0.00 2 0.18 0.00 1.0000 0.0000
TTTTC 1 0.09 0.00 1 0.09 0.00 1.0000 0.0000
CTTTC 151 13.83 2.73 114 10.44 2.71 1.3766 0.3196
CGTTC 9 0.82 0.98 4 0.37 0.98 2.2604 0.8155
CTCTG 1 0.09 0.51 0 0.00 0.50 Inf Inf
Pearson Chi-squared Test = 16.6377, DF = 9, P-value = 0.0547
b. PHASE Haplotypes (Low Frequency Removed)

Case Case (%) Case.X”2 Control Control (%) Control.X"2 OR 1n.0OR
TTTTG 20 1.86 3.55 41 3.80 3.52 0.4781 -0.7379
CTCAG 4 0.37 0.19 6 0.56 0.19 0.6654 -0.4074
CTTTG 259 24.03 0.30 279 25.88 0.30 0.9056 -0.0992
CGTTG 94 8.72 0.01 97 9.00 0.01 0.9661 -0.0345
CTTTC 151 14.01 2.73 114 10.58 2.71 1.3774 0.3202
CGTTC 9 0.83 0.98 4 0.37 0.98 2.2605 0.8156

Pearson Chi-squared Test = 15.4946, DF = 5, P-value = 0.008445

c. haplo.score Haplotypes

Hap.Freq Score P. X*2 P.Sim
TTTTG  0.0529 -2.1206 0.0340 0.0342
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TGTTG 0.0101 -2.0668 0.0388 0.0236
CTCAG 0.0073 -1.2914 0.1966 0.2902
CTTTG 0.5221 -1.2275 0.2196 0.2195
CGTTG 0.1448 -0.1441 0.8854 0.8834
CTTTC 0.2267 2.3422 0.0192 0.0192
CGTTC 0.0307 2.6994 0.0069 0.0050

Global Score = 20.343, DF = 7, Global P.X"2 = 0.0049, Global P.Sim =
0.0022

Example 14
Haplotype analysis of the NUMAI locus

[0317] All markers noted below except 2276396 are associated with breast cancer at the allele level
(P <0.05). Marker 675185 does not maintain this relationship at the genotype level. Strong LD is
observed across the entire region but is particular strong between and among 1894003, 675185, 673478,
and 615000. Pearson chi-squared statistics suggest that haplotypes are significantly associated with breast
cancer. Haplotype TTCTC contributes the most to this relationship. Odds ratios and score statistics
indicate that individuals with haplotype TTCTC are 2.6 times more likely to have breast cancer than
individuals with other haplotypes.

Statistics «

[0318] Chi-squared statistics are estimated to assess whether 1) alleles and genotypes are associated
with breast cancer status and 2) marker genotype frequencies deviate significantly from Hardy-Weinberg
equilibrium (HWE). Haplotype frequencies and relative frequencies are estimated, as well as several
statistics (%, D’, and p-value) that gauge the extent and stability of linkage disequilibrium between
markers in each region. Chi-squared statistics and score tests are estimated to determine whether
reconstructed haplotypes are significantly associated with breast cancer status (P < 0.05). P-values are
estimated for 1) the full set of reconstructed haplotypes and 2) a reduced set that excludes haplotypes

with observed frequencies less than 10. Results are presented by chromosome order.
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Results

Summary Statistics: Alleles and Genotypes

SNP Locations
SNP.ID Type Location
1894003 Proximal | 71972974
675185 Proximal 71998270
673478 Incident 72021802
615000 Proximal | 72025650
2276396 Proximal | 72046603
Allele by GYNGroup
- Control Test
N |[CoseN=510) | (N.538) Statistic
1894003:C | 1026 91%(450) | 96%(510) | Chi~square=6.95 d.f=1 P=0.00838
675185.G 1010 92%(451) 95%(498) | Chi-square=3.96 d.f=1 P=0.0466
673478:C 1022 8%(41) 5%(25) | Chi-square=5.68 d.f=1 P=0.0171
615000:G 1010 92%(434) | 96%(513) | Chi-square=7.4 d.f=1 P=0.00652
2276396:C | 1028 97%(478) | 98%(523) | Chi~square=0.18 d.f=1 P=0.674
Genotype by GYNGroup
Case Control Test
N (N=255) (N=269) Statistic
1894003:TT 513 | 1%(3) 0%(0) Chi-square=7.43 d.f=2 P=0.0243
TC 15%(36) 9%(24)
CC 84%(207) | 91%(243)
675185 TT 505 | 0%(1) 0%(0) Chi-square=4.37 d.f=2 P=0.112
TG 14%(35) 9%(24)
GG 85%(208) | 91%(237)
673478:TT 511 | 84%(207) | 91%(241) Chi-square=6.39 d.£=2 P=0.0409
TC 14%(35) 9%(25)
CcC 1%(3) 0%(0)
615000:TT 505 [ 1%(3) 0%(0) Chi-square=7.8 d.f=2 P=0.0202
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TG 14%(34) | 9%(23)

GG 84%(200) | 91%(245)

2276396.CC 514 | 4%(232) 95%(255) Chi-square=0.18 d.f=1 P=0.67

Genotype QC: Test of Hardy-Weinberg Proportions

All
A.freq D ChiSq Pvalue
1894003 0.935 0.00159 0.350 0.554
675185 0.935 0.00159 0.350 0.554
673478 0.935 0.00159 0.350 0.554
615000 0.937 0.00184 0.495 0.482
2276396 0.974 -0.00069 0.374 0.541
Control
A.freq D ChiSq Pvalue
1894003 0.953 -0.002190 0.644 0.422
675185 0.953 -0.002190 0.644 0.422
673478 0.953 -0.002190 0.644 0.422
615000 0.957 -0.001860 0.541 0.462
2276396 0.976 -0.000593 0.166 0.683
Summary Statistics: Linkage Disequilibrium
Haplotype Frequencies
H.freq H.relfreq
CGTGC 961 0.935
TTCGC 1 0.001
TTCGG 1 0.001
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TTCTC 39 0.038
TTCTG 26 0.025
Linkage Disequilibrium Between Markers
2
1894003 675185 GP11.079035103 615000 2276396
1894003 1.000 1.000 1.000 0.968 0.387
675185 1.000 1.000 1.000 0.968 0.387
673478 1.000 1.000 1.000 0.968 0.387
615000 0.968 0.968 0.968 1.000 0.369
2276396 0.387 0.387 0.387 0.369 1.000
DV
1894003 675185 GP11.079035103 615000 2276396
1894003 1 1 1 1.00 1.00
675185 1 1 1 1.00 1.00
673478 1 1 1 1.00 1.00
615000 1 1 1 1.00 0.96
2276396 1 1 1 0.96 1.00
P-value

X 1894003 | 675185 | GP11.079035103 | 615000 | 2276396

1894003 1 0 0 0 0

675185 0 1 0 0 0

GP11.079035103 0 0 1 0 0

615000 0 0 0 1 0

2276396 0 0 0 0 1
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Haplotype by GYNGroup
PHASE Haplotypes (All)
Case | Case(%) | Case.X”2 | Control | Control(%) | Control.X”2 | OR In.OR
TTCGC 0 0.00 0.48 i 0.10 0.44 0.0000 | -Inf
TTCGG 0 0.00 0.48 1 0.10 0.44 0.0000 | -Inf
CGTGC | 452 43.97 0.21 509 49.51 0.19 0.8001 -0.2230
TTICTG 14 1.36 0.18 12 1.17 0.17 1.1690 0.1561
TTCTC 28 2.72 4.57 11 1.07 4.23 2.5887 0.9512
Pearson Chi-squared Test = 11.4058, DF = 4, P-value = 0.02236
Permutation Test P-value = 0.14
PHASE Haplotypes (Low Frequency Excluded)
Case | Case(%) | Case.X"2 | Control | Control(%) | Control.X"2 OR In.OR
CGTGC | 452 | 44.05 0.25 509 49.61 0.23 0.7998 [ -0.2234
TICTG 14 1.36 0.18 12 1.17 0.16 1.1690 | 0.1561
TTCTC 28 2.73 4.53 11 1.07 4.21 2.5888 | 0.9512

Pearson Chi-squared Test = 9.5506, DF = 2, P-value = 0.008435

haplo.score Haplotypes
Hap.Freq Score P.X"2 P.Sim
CGTGC 0.9410 -2.0316 0.0422 0.0531
TTCTG 0.0248 0.3232 0.7465 0.8344
TTCTC 0.0321 2.6973 0.0070 0.0093

Global Score = 9.1386, DF = 3, Global P.X"2 = 0.0275, Global P.Sim = 0.0212

[0319] Modifications may be made to the foregoing without departing from the basic aspects of the

invention. Although the invention has been described in substantial detail with reference to one or more

specific embodiments, those of skill in the art will recognize that changes may be made to the

embodiments specifically disclosed in this application, yet these modifications and improvements are

within the scope and spirit of the invention, as set forth in the claims which follow. All publications or

patent documents cited in this specification are incorporated herein by reference as if each such

publication or document was specifically and individually indicated to be incorporated herein by

reference.

[0320] Citation of the above publications or documents is not intended as an admission that any of

the foregoing is pertinent prior art, nor does it constitute any admission as to the contents or date of these
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publications or documents. U.S. patents, documents and other publications referenced herein are hereby

incorporated by reference.
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What is claimed is:

1. A method for identifying a subject at risk of breast cancer, which comprises detecting the
presence or absence of one or more polymorphic variations associated with breast cancer in a nucleic
acid sample from a subject, wherein the one or more polymorphic variations are detected in a nucleotide
sequence selected from the group consisting of*

©) a nucleotide sequence in SEQ ID NO: 1-5;
(b) a nucleotide sequence which encodes a polypeptide encoded by a nucleotide
sequence in SEQ ID NO: 1-5;
(©) a nucleotide sequence which encodes a polypeptide that is 90% or more identical
to the amino acid sequence encoded by a nucleotide sequence in SEQ ID NO: 1-5 ;
(d) a fragment of a nucleotide sequence of (a), (b), or (c);
whereby the presence of the polymorphic variation is indicative of the subject being at risk of

breast cancer.

2. The method of claim 1, which further comprises obtaining the nucleic acid sample from
the subject.
3. The method of claim 1, wherein the one or more polymorphic variations are detected at

one or more positions in SEQ ID NO: 1 selected from the group consisting of 139, 11799, 11851, 11851,
11963, 24282, 26849, 29633, 31254, 31967, 32920, 33929, 35599, 36101, 36101, 36340, 36405, 36517,
36777, 36992, 37645, 37868, 38440, 38440, 38532, 38532, 38547, 38547, 38712, 40684, 40860, 41213,
41419, 41613; 42407, 43440, 43440, 44247, 44247, 44247, 44247, 44677, 44677, 45256, 45256, 45536,
45536, 46153, 47546, 47697, 47944, 47944, 48530, 51102, 57090, 60093, 60439, 62694, 66260, 67295,
67295, 67304, 67731, 67731, 68555, 68555, 70429, 70875, 72360, 74228, 76802, 77664, 78803, 79263,
80810, 81020, 82426, 82783, 85912, 85912, 86135, 86135, 87877, 87877, 88043, 88043, 88206, 88343,
90701, 950701, 90974, 91060, 91087, 91594, 91594, 92302, 92384, 36517, and 44677.

4, The method of claim 1, wherein the one or more polymorphic variations are detected at
one or more positions in SEQ ID NO: 1 selected from the group consisting of 11963, 36340, 36992,
37868, 41213, 41419, 41613, 42407, 44247, 44677, 45256, 45536, 51102, 72360, 36517, and 44677,

5. The method of claim 1, wherein the one or more polymorphic variations are detected at
one or more positions in a region spanning positions 11851-24282, 36340-37868, 41213-41613, 70875-
74228, 42407-45536, and 42407-51102 in SEQ ID NO: 1.
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6. The method of claim 1, wherein the one or more polymorphic variations are detected at
one or more positions in SEQ ID NO: 2 selected from the group consisting of 191, 1490, 3781, 3935,
4512, 7573, 8467, 9001, 9732, 13477, 13787, 13903, 14355, 15053, 15459, 17762, 19482, 19631, 22170,
22688, 22748, 23376, 23826, 23868, 24154, 25972, 26057, 26361, 26599, 26712, 26812, 27069, 32421,
33557, 35127, 35222, 35999, 36424, 37403, 39203, 39226, 41147, 46176, 50452, 52919, 60214, 61093,
62572, 63601, 65362, 65863, 66207, 66339, 69512, 70759, 71217, 73382, and 76307.

7. The method of claim 1, wherein the one or more polymor;ihic variations are detected at
one or more positions in SEQ ID NO: 2 selected from the group consisting of 7573, 13903, 23 826,
26057, 26361, 26599, 26812, 27069, 35127, 35222, 36424, 46176, 50452, 61093, 62572, and 70759.

8. The method of claim 1, wherein the one or more polymorphic variations are detected at
one or more positions in a region spanning positions 23826-36424, 46176-62572, 4512-8467 or 13787-
14355 in SEQ ID NO: 2.

9. The method of claim 1, wherein the one or more polymorphic variations are detected at
one or more positions in SEQ ID NO: 3 selected from the group consisting of 107, 2157, 7300, 8233,
9647, 9868, 9889, 10621, 11003, 11507, 11527, 11718, 11808, 12024, 13963, 14300, 14361, 16287,
18635, 19365, 24953, 25435, 26847, 27492, 27620, 27678, 27714, 29719, 30234, 31909, 32153, 33572,
42164, 43925, 45031, 45655, 48350, 48418, 48563, 53189, 56468, 59358, 63761, 65931, 67040, 69491,
83308, 126545, 137592, and 147169.

10. The method of claim 1, wherein the one or more polymorphic variations are detected at
one or more positions in SEQ ID NO: 3 selected from the group consisting of 107, 42164, 4503 1, 45655,
48563, 19365 and 14361.

11. The method of claim 1, wherein the one or more polymorphic variations are detected at

one or more positions in a region spanning positions 42164-48563 in SEQ ID NO: 3.

12. The method of claim 1, wherein the one or more polymorphic variations are detected at
one or more positions in SEQ ID NO: 4 selected from the group consisting of 174, 815, 3480, 9715,
14755, 15912, 19834, 19850, 20171, 20500, 20536, 23187, 25289, 25470, 28720, 29566, 30155, 30752,
32710, 32954, 33725, 33842, 36345, 38115, 39150, 40840, 41969, 42045, 43785, 44444, 44579, 45386,
46827, 47320, 47625, 47837, 47866, 49002, 49566, 52058, 52249, 52257, 52850, 53860, 54052, 54411,
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55098, 55303, 59398, 59533, 60542, 61541, 62309, 72299, 73031, 73803, 80950, 82137, 96077, 96470,
98116, 98184, and 132952.

13. The method of claim 1, wherein the one or more polymorphic variations are detected at
one or more positions in SEQ ID NO: 4 selected from the group consisting of 174, 815, 3480, 19834,
19850, 20171, 20500, 20536, 23187, 25470, 30155, 30752, 32710, 32954, 381 15, 39150, 40840, 41969,
42045, 43785, 45386, 46827, 47320, 47625, 47837, 47866, 49002, 49566, 52058, 52257, 52850, 53860,
54052, 54411, 55303, 59398, 60542, 62309, 72299, 73031, 73803, and 98116.

14. The method of claim 1, wherein the one or more polymorphic variations are detected at
one or more positions in a region spanning positions 174-32954, 38115-43785, 45386-5205 8, 52257-
54411, 55303-73803 or 96470-98184 in SEQ ID NO: 4.

15. The method of claim 1, wherein the a polymorphic variation is detected at position 174
in SEQ ID NO: 5.

16. The method of claim 1, wherein two or more polymorphic variants are detected in two or

more nucleotide sequences.

17. The method of claim 16, wherein polymorphic variants are detected at one or more
positions selected from the group consisting of position 44247 in SEQ ID NO: 1, position 36424 in SEQ
ID NO: 2, position 48563 in SEQ ID NO: 3, position 49002 in SEQ ID NO: 4 and position 174 in SEQ
ID NO: 5.

18. The method of claim 1, wherein the one or more polymorphic variations are detected at

one or more positions in linkage disequilibrium with one or more positions in claim 3, 6, 9, 12, or 15.

19. The method of claim 1, wherein detecting the presence or absence of the one or more
polymorphic variations comprises:
hybridizing an oligonucleotide to the nucleic acid sample, wherein the oligonucleotide is
complementary to a nucleotide sequence in the nucleic acid and hybridizes to a region adjacent to the
polymorphic variation;
extending the oligonucleotide in the presence of one or more nucleotides, yielding
extension products; and

detecting the presence or absence of a polymorphic variation in the extension products.
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20. The method of claim 1, wherein the subject is a human.

21. A method for identifying a polymorphic variation associated with breast cancer proximal
to an incident polymorphic variation associated with breast cancer, which comprises:
identifying a polymorphic variation proximal to the incident polymorphic variation
associated with breast cancer, wherein the polymorphic variation is detected in a nucleotide sequence
selected from the group consisting of:
(a) a nucleotide sequence in SEQ ID NO: 1-5;

(b) a nucleotide sequence which encodes a polypeptide encoded by a nucleotide
sequence in SEQ ID NO: 1-5;
(c) a nucleotide sequence which encodes a polypeptide that is 90% or more identical

to the amino acid sequence encoded by a nucleotide sequence in SEQ ID NO: 1-5;

(d a fragment of a nucleotide sequence of (a), (b), or (c) comprising the
polymorphic variation;

determining the presence or absence of an association of the proximal polymorphic

variant with breast cancer.

22. The method of claim 21, wherein the incident polymorphic variation is at a position in
claim 3, 6,9, 12 or 15.

23. The method of claim 21, wherein the proximal polymorphic variation is within a region
between about 5 kb 5” of the incident polymorphic variation and about 5 kb 3° of the incident
polymorphic variation.

24. The method of claim 21, which further comprises determining whether the proximal

polymorphic variation is in linkage disequilibrium with the incident polymorphic variation.

25. The method of claim 21, which further comprises identifying a second polymorphic
variation proximal to the identified proximal polymorphic variation associated with breast cancer and

determining if the second proximal polymorphic variation is associated with breast cancer.
26. The method of claim 25, wherein the second proximal polymorphic variant is within a

region between about 5 kb 5” of the incident polymorphic variation and about 5 kb 3’ of the proximal

polymorphic variation associated with breast cancer.

132



WO 2004/047623 PCT/US2003/037948

217. An isolated nucleic acid comprising a nucleotide sequence selected from the group

consisting of:

(a) a nucleotide sequence in SEQ ID NO: 1-5;

(b) a nucleotide sequence which encodes a polypeptide encoded by a nucleotide
sequence in SEQ ID NO: 1-5;

(©) a nucleotide sequence which encodes a polypeptide that is 90% or more identical
to the amino acid sequence encoded by a nucleotide sequence in SEQ ID NO: 1-5;

(d a fragment of a nucleotide sequence of (a), (b), or (c); and

(e) a nucleotide sequence complementary to the nucleotide sequences of (a), (b), (¢),
or (d);

wherein the nucleotide sequence comprises one or more polymorphic variants associated with

breast cancer selected from the group consisting of an adenine at position 11963 in SEQ ID NO: 1,a
guanine at position 36340 in SEQ ID NO: 1, an adenine at position 36992 in SEQ ID NO: 1, a guanine at
position 37868 in SEQ ID NO: 1, a cytosine at position 41213 in SEQ ID NO: 1, a guanine at position
41419 in SEQ ID NO: 1, a guanine at position 41613 in SEQ ID NO: 1, a cytosine at position 42407 in
SEQ ID NO: 1, a cytosine at position 44247 in SEQ ID NO: 1, an adenine or cytosine at position 44677
in SEQ ID NO: 1, a thymine at position 45256 in SEQID NO: 1, a guanine at position 45536 in SEQ ID
NO: 1, a cytosine at position 51102 in SEQ ID NO: 1, a guanine at position 72360 in SEQ IDNO: 1, a
cytosine at position 36517 in SEQ ID NO: 1, a guanine at position 44677 in SEQ ID NO: 1, a guanine at
position 7573 in SEQ ID NO: 2, a cytosine at position 13903 in SEQ ID NO: 2, an adenine at position
23826 in SEQ ID NO: 2, an adenine at position 26057 in SEQ ID NO: 2, a thymine at position 26361 in
SEQ ID NO: 2, an adenine at position 26599 in SEQ ID NO: 2, an adenine at position 26812 in SEQID
NO: 2, a cytosine at position 27069 in SEQ ID NO: 2, an adenine at position 35127 in SEQ ID NO: 2, a
thymine at position 35222 in SEQ ID NO: 2, a cytosine at position 36424 in SEQ ID NO: 2, a cytosine at
position 46176 in SEQ ID NO: 2, a cytosine at position 50452 in SEQ ID NO: 2, a guanine at position
61093 in SEQ ID NO: 2, an adenine at position 62572 in SEQ ID NO: 2, a guanine at position 70759 in
SEQ ID NO: 2, an adenine at position 107 in SEQ ID NO: 3, a thymine at position 14361 in SEQ ID NO:
3, a guanine at position 19365 in SEQ ID NO: 3, a thymine at position 42164 in SEQ ID NO: 3, a
cytosine at position 45031 in SEQ ID NO: 3, a thymine at position 45655 in SEQ ID NO: 3, a cytosine at
position 48563 in SEQ ID NO: 3, a thymine at position 174 in SEQ ID NO: 4, an adenine at position 815
in SEQ ID NO: 4, a cytosine at position 3480 in SEQ ID NO: 4, a guanine at position 19834 in SEQID
NO: 4, an adenine at position 19850 in SEQ ID NO: 4, a thymine at position 20171 in SEQIDNO: 4, a
thymine at position 20500 in SEQ ID NO: 4, a cytosine at position 20536 in SEQ ID NO: 4, a cytosine at
position 23187 in SEQ ID NO: 4, a thymine at position 25470 in SEQ ID NO: 4, a thymine at position
30155 in SEQ ID NO: 4, a guanine at position 30752 in SEQ ID NO: 4, a thymine at position 32710 in

133



WO 2004/047623 PCT/US2003/037948

SEQ ID NO: 4, a guanine at position 32954 in SEQ ID NO: 4, an adenine at position 38115 in SEQ ID
NO: 4, a cytosine at position 39150 in SEQ ID NO: 4, a thymine at position 40840 in SEQID NO: 4, an
adenine at position 41969 in SEQ ID NO: 4, a thymine at position 42045 in SEQ ID NO: 4, a guanine at
position 43785 in SEQ ID NO: 4, a cytosine at position 45386 in SEQ ID NO: 4, an adenine at position
46827 in SEQ ID NO: 4, an adenine at position 47320 in SEQ ID NO: 4, a cytosine at position 47625 in
SEQ ID NO: 4, a cytosine at position 47837 in SEQ ID NO: 4, an adenine at position 47866 in SEQ ID
NO: 4, a cytosine at position 49002 in SEQ ID NO: 4, a thymine at position 49566 in SEQIDNO: 4,a
cytosine at position 52058 in SEQ ID NO: 4, a thymine at position 52257 in SEQ ID NO: 4, a thymine at
position 52850 in SEQ ID NO: 4, a cytosine at position 53860 in SEQ ID NO: 4, a cytosine at position
54052 in SEQ ID NO: 4, a thymine at position 54411 in SEQ ID NO: 4, a cytosine at position 55303 in
SEQ ID NO: 4, an adenine at position 59398 in SEQ ID NO: 4, an adenine at position 60542 in SEQ ID
NO: 4, an adenine at position 62309 in SEQ ID NO: 4, a cytosine at position 72299 in SEQ ID NO: 4, a
thymine at position 73031 in SEQ ID NO: 4, a guanine at position 73803 in SEQID NO: 4, and a
thymine at position 98116, and an adenine at position 174 in SEQ ID NO: 5.

28, An oligonucleotide comprising a nucleotide sequence complementary to a portion of the
nucleotide sequence of (a), (b), (c), or (d) in claim 27, wherein the 3 end of the oligonucleotide is

adjacent to a polymorphic variation associated with breast cancer.
29. A microarray comprising an isolated nucleic acid of claim 27 linked to a solid support.
30. An isolated polypeptide encoded by the isolated nucleic acid sequence of claim 27.

31. A method for identifying a candidate molecule that modulates cell proliferation, which
comprises:
(a) introducing a test molecule to a system which comprises a nucleic acid
comprising a nucleotide sequence selected from the group consisting of:
@ a nucleotide sequence in SEQ ID NO: 1-5;
(ii) a nucleotide sequence which encodes a polypeptide encoded by a
nucleotide sequence in SEQ ID NO: 1-5;
(iii)  anucleotide sequence which encodes a polypeptide that is 90% or more
identical to the amino acid sequence encoded by a nucleotide sequence in SEQ ID NO: 1-5;
(iv)  afragment of a nucleotide sequence of (i), (i), or (iii); or
introducing a test molecule to a system which comprises a protein encoded by a

nucleotide sequence of (i), (ii), (iii), or (iv); and
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(b) determining the presence or absence of an interaction between the test molecule
and the nucleic acid or protein,
whereby the presence of an interaction between the test molecule and the nucleic acid or protein

identifies the test molecule as a candidate molecule that modulates cell proliferation.

32. The method of claim 31, wherein the system is an animal.
33. The method of claim 31, wherein the system is a cell.
34, The method of claim 31, wherein the nucleotide sequence comprises one or more

polymorphic variations associated with breast cancer.

35. The method of claim 31, wherein the one or more polymorphic variations associated

with breast cancer are at one or more positions in claim 3, 6, 9, 12 or 15.

36. A method for treating breast cancer in a subject, which comprises administering a
candidate molecule identified by the method of claim 31 to a subject in need thereof, whereby the

candidate molecule treats breast cancer in the subject.

37. A method for identifying a candidate therapeutic for treating breast cancer, which
comprises:
(a introducing a test molecule to a system which comprises a nucleic acid
comprising a nucleotide sequence selected from the group consisting of:
@) a nucleotide sequence in SEQ ID NO: 1-5;
(i) a nucleotide sequence which encodes a polypeptide encoded by a
nucleotide sequence in SEQ ID NO: 1-5;
(ii)  anucleotide sequence which encodes a polypeptide that is 90% or more
identical to the amino acid sequence encoded by a nucleotide sequence in SEQ ID NO: 1-5;
(iv)  afragment of a nucleotide sequence of (D), (ii), or (iii); or
introducing a test molecule to a system which comprises a protein encoded by a
nucleotide sequence of (i), (ii), (iii), or (iv); and
b determining the presence or absence of an interaction between the test molecule
and the nucleic acid or protein, ’
whereby the presence of an interaction between the test molecule and the nucleic acid or protein

identifies the test molecule as a candidate therapeutic for treating breast cancer.
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38. The method of claim 37, wherein the test molecule inhibits cell proliferation or cell
metastasis.
39. A method for treating breast cancer in a subject, which comprises contacting one or more

cells of a subject in need thereof with a nucleic acid, wherein the nucleic acid comprises a nucleotide
sequence selected from the group consisting of:
(2) a nucleotide sequence in SEQ ID NO: 1-5;

(b) a nucleotide sequence which encodes a polypeptide encoded by a nucleotide
sequence in SEQ ID NO: 1-5;
(©) a nucleotide sequence which encodes a polypeptide that is 90% or more identical

to the amino acid sequence encoded by a nucleotide sequence in SEQ ID NO: 1-5;
@ a fragment of a nucleotide sequence of (a), (b), or (c); and
(e) a nucleotide sequence complementary to the nucleotide sequences of (a), (), (0),
or (d);
whereby contacting the one or more cells of the subject with the nucleic acid treats breast cancer

in the subject.
40. The method of claim 39, wherein the nucleic acid is RNA or PNA.
41. The method of claim 40, wherein the nucleic acid is duplex RNA.

42, The method of claim 41, wherein a strand of the RNA comprises a nucleotide sequence
selected from the group consisting of ACAACCGGAAGGUGUAUGA (SEQ ID NO: );
GCCAACCAAUGUGCUAUUC (SEQ ID NO: ); GAUCACCAUGGAGCCAAUU (SEQID NO:);
CUGUCACUCGAGAUCUUGA (SEQ ID NO: ); GAGUUGGAUAGCAAGACAA (SEQID NO: ) and
CGUACGCGGAAUACUUCGA (SEQ ID NO: ).

43. A method for treating breast cancer in a subject, which comprises:
detecting the presence or absence of one or more polymorphic variations associated with breast
cancer in a nucleic acid sample from a subject, wherein the one or more polymorphic variation are
detected in a nucleotide sequence selected from the group consisting of:
(@) a nucleotide sequence in SEQ ID NO: 1-5;
(b) a nucleotide sequence which encodes a polypeptide encoded by a nucleotide
sequence in SEQ ID NO: 1-5;
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©) a nucleotide sequence which encodes a polypeptide that is 90% or more 1dent1ca1
to the amino acid sequence encoded by a nucleotide sequence in SEQ ID NO: 1-5;
(d) a fragment of a nucleotide sequence of (a), (b), or (c) comprising the
polymorphic variation; and
administering a breast cancer treatment to a subject in need thereof based upon the presence or

absence of the one or more polymorphic variations in the nucleic acid sample.

44, The method of claim 43, wherein the one or more polymorphic variations are detected at

one or more positions in claim 3, 6, 9, 12 or 15.

45, The method of claim 43, wherein the breast cancer treatment comprises a nucleic acid

comprising a nucleotide sequence complementary to a nucleotide sequence in SEQ ID NO: 1-5.

46. The method of claim 45, wherein the nucleic acid is a double stranded RNA.

47. The method of claim 46, wherein a strand of the RNA comprises a nucleotide sequence
selected from the group consisting of ACAACCGGAAGGUGUAUGA (SEQID NO:);
GCCAACCAAUGUGCUAUUC (SEQ ID NO: ); GAUCACCAUGGAGCCAAUU (SEQID NO: ),
CUGUCACUCGAGAUCUUGA (SEQ ID NO: ); GAGUUGGAUAGCAAGACAA (SEQ ID NO: ) and
CGUACGCGGAAUACUUCGA (SEQ ID NO: ).

48. The method of claim 43, which further comprises extracting and analyzing a tissue

biopsy sample from the subject.

49, The method of claim 43, wherein the treatment is chemotherapy, surgery, radiation

therapy, and combinations of the foregoing.

50. The method of claim 49, wherein the chemotherapy is selected from the group consisting
of cyclophosphamide (Cytoxan) methotrexate (Amethopterin, Mexate, Folex), fluorouracil (Fluorouracil,

5-Fu, Adrucil), cyclophosphamide, doxorubicin (Adriamycin), and combinations of the foregoing.

51. The method of claim 50, wherein the combinations are selected from the group
consisting of cyclophosphamide (Cytoxan), methotrexate (Amethopterin, Mexate, Folex), and
fluorouracil (Fluorouracil, 5-Fu, Adrucil); cyclophosphamide, doxorubicin (Adriamycin), and

fluorouracil; and doxorubicin and cyclophosphamide.
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52. The method of claim 43, wherein the breast cancer treatment reduces breast cancer
metastasis.
53. A method for detecting or preventing breast cancer in a subject, which comprises:

detecting the presence or absence of one or more polymorphic variations associated with breast
cancer in a nucleic acid sample from a subject, wherein the polymorphic variation is detected in a
nucleotide sequence selected from the group consisting of:
(@) a nucleotide sequence in SEQ ID NO: 1-5;

)] a nucleotide sequence which encodes a polypeptide encoded by a nucleotide
sequence in SEQ ID NO: 1-5;
(c) a nucleotide sequence which encodes a polypeptide that is 90% or more identical

to the amino acid sequence encoded by a nucleotide sequence in SEQ ID NO: 1-5;
@ a fragment of a nucleotide sequence of (a), (b), or (c) comprising the
polymorphic variation; and
administering a breast cancer prevention procedure or detection procedure to a subject in need
thereof based upon the presence or absence of the one or more polymorphic variations in the nucleic acid

sample.

54. The method of claim 53, wherein the one or more polymorphic variations are detected at
one or more positions in wherein the one or more polymorphic variations are detected at one or more

positions in claim 3, 6, 9, 12 or 15.

55. The method of claim 53, wherein the breast cancer detection procedure is selected from
the group consisting of a mammography, an early mammography program, a frequent mammography
program, a biopsy procedure, a breast biopsy and biopsy from another tissue, a breast ultrasound and
optionally ultrasound analysis of another tissue, breast magnetic resonance imaging (MRI) and optionally
MRI analysis of another tissue, electrical impedance (T-scan) analysis of breast and optionally of another
tissue, ductal lavage, nuclear medicine analysis (e.g., scintimammography), BRCAI and/or BRCA2
sequence analysis results, thermal imaging of the breast and optionally of another tissue, and a

combination of the foregoing.

56. The method of claim 53, wherein the breast cancer prevention procedure is selected from
the group consisting of one or more selective hormone receptor modulators, one or more compositions
that prevent production of hormones, one or more hormonal treatments, one or more biologic response

modifiers, surgery, and drugs that delay or halt metastasis.
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57. The method of claim 56, wherein the selective hormone receptor modulator is selected
from the group consisting of tamoxifen, reloxifene, and toremifene; the composition that prevents
production of hormones is an aramotase inhibitor selected from the group consisting of exemestane,
letrozole, anastrozol, groserelin, and megestrol; the hormonal treatment is selected from the group
consisting of goserelin acetate and fulvestrant; the biologic response modifier is an antibody that
specifically binds herceptin/HERZ; the surgery is selected from the group consisting of lumpectomy and

mastectomy; and the drug that delays or halts metastasis is pamidronate disodium.

58. A method of targeting information for preventing or treating breast cancer to a subject in
need thereof, which comprises:
detecting the presence or absence of one or more polymorphic variations associated with breast
cancer in a nucleic acid sample from a subject, wherein the polymorphic variation is detected in a
nucleotide sequence selected from the group consisting of:
(a) a nucleotide sequence in SEQ ID NO: 1-5;

(b) a nucleotide sequence which encodes a polypeptide encoded by a nucleotide
sequence in SEQ ID NO: 1-5;
() a nucleotide sequence which encodes a polypeptide that is 90% or more identical

to the amino acid sequence encoded by a nucleotide sequence in SEQ ID NO: 1-5;
(d) a fragment of a nucleotide sequence of (a), (b), or (c) comprising the
polymorphic variation; and
directing information for preventing or treating breast cancer to a subject in need thereof based

upon the presence or absence of the one or more polymorphic variations in the nucleic acid sample.

59. The method of claim 58, wherein the one or more polymorphic variations are detected at
one or more positions in wherein the one or more polymorphic variations are detected at one or more

positions in claim 3, 6, 9, 12 or 15.
60. The method of claim 58, wherein the information comprises a description of a breast
cancer detection procedure, a chemotherapeutic treatment, a surgical treatment, a radiation treatment, a

preventative treatment of breast cancer, and combinations of the foregoing.

61. A method of selecting a subject that will respond to a treatment of breast cancer, which

comprises:
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detecting the presence or absence of one or more polymorphic variations associated with breast
cancer in a nucleic acid sample from a subject, wherein the polymorphic variation is detected in a
nucleotide sequence selected from the group consisting of:
(a) the nucleotide sequence of SEQ ID NO: 1-5;
(b) a nucleotide sequence which encodes a polypeptide consisting of an amino acid
sequence encoded by a nucleotide sequence in SEQ ID NO: 1-5 ;
©) a nucleotide sequence which encodes a polypeptide that is 90% or more identical
to an amino acid sequence encoded by a nucleotide sequence in SEQ ID NO: 1-5 ;and
(d a fragment of a nucleotide sequence of (a), (b), or (c) comprising the
polymorphic variation; and
selecting a subject that will respond to the breast cancer treatment based upon the presence or

absence of the one or more polymorphic variations in the nucleic acid sample.

62. The method of claim 61, wherein the one or more polymorphic variations are detected at

one or more positions in claim 3, 6, 9, 12 or 15.

63. A composition comprising a breast cancer cell and an antibody that specifically binds to
a protein, polypeptide or peptide encoded by a nucleotide sequence identical to or 90% or more identical

to a nucleotide sequence in SEQ ID NO: 1-12.

64. The composition of claim 63, wherein the antibody specifically binds to an epitope that
comprises a leucine at amino acid position 359 in SEQ ID NO: 17, a leucine at amino acid position 378
in SEQ ID NO: 17, or an alanine at amino acid position 857 in SEQ ID NO: 17, or a ICAMS polypeptide
comprises a proline at amino acid position 352 or an alanine at amino acid position 348 in SEQ ID NO:
15.

65. A composition comprising a breast cancer cell and a RNA, DNA, PNA or ribozyme
molecule comprising a nucleotide sequence identical to or 90% or more identical to a portion of a
nucleotide sequence in SEQ ID NO: 1-12.

66. The composition of claim 63, wherein the RNA molecule is a short inhibitory RNA

molecule.

67. A method for determining a risk of breast cancer in a subject, which comprises detecting

the presence or absence of two or more polymorphic variations associated with breast cancer in 2 nucleic
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acid sample from a subject, wherein two or more of the polymorphic variations are detected in a
nucleotide sequence selected from the group consisting of:

(a) a nucleotide sequence in SEQ ID NO: 1-5;

(b) a nucleotide sequence which encodes a polypeptide encoded by a nucleotide
sequence in SEQ ID NO: 1-5;

©) a nucleotide sequence which encodes a polypeptide that is 90% or more identical
to the amino acid sequence encoded by a nucleotide sequence in SEQ ID NO: 1-5;

(@) a fragment of a nucleotide sequence of (a), (b), or (c);

whereby the presence of the polymorphic variation is indicative of the subject being at risk of

breast cancer.

68. The method of claim 67, wherein two or more polymorphic variants are detected in two

or more nucleotide sequences.

69. The method of claim 68, wherein the two or more polymorphic variations are at one or
more positions in wherein the one or more polymorphic variations are detected at one or more positions

in claim 3, 6, 9, 12 or 15.

70. The method of claim 69, wherein polymorphic variants are detected at one or more
positions selected from the group consisting of position 44247 in SEQ ID NO: 1, position 36424 in SEQ
ID NO: 2, position 48563 in SEQ ID NO: 3, position 49002 in SEQ ID NO: 4 and position 174 in SEQ
ID NO: 5.
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1
.61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
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1021
1081
1141
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1381
1441
1501
1561
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3001
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3121
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agcgagactc’
cccataatcg
agatctgcct
cgaaatactg
gcaaatctgce
tagtggtggc
ttttcactct
aatgaaaata
aggctgaggc
gaaaccttgt
aggagttcaa
aaaaaaaaaa
tgcagcagag
ctgcactaca
acgattaaaa
tatttattta
gtgcggtatc
tccaagtage
aaagatgggg
acccgecteg
ttcagttatt
tetttetttt
ggtgcgggat
cagcctceeg

-atttttagta
tgattcgece

gccacatttt
acagtggcat
ccttagectce
aatttttggt
cgagtcgggt
cecctgtctet
cctgtaatece
aggttgcagt
tgtctcaaaa
gggaagcttt
atgaggttgg
aagtagacag
tctatcggga
atcccagcac
gcctgggceaa
gecgeggtgge
gaggtcagga
acgaaaatta
aggcgggcgyg
ctctctacta
tactcggtaa
caccactgca
ataaaaaaat
agacagaggc
tgcccattge
agaaactaaa
tgtggactcc
acctggttta
taatctgagg
ggtctggcag
atgaaaaaac
gcgggaggat

cgtctcaaaa
cagcactttg
gggcaaca¥g
ttcecatcatt
ctgtaaaatc
ttctgggaga
agtaatcttt
tacaataggce
gggtggatca
ctctacgaaa
gaccagcctg
aattgctggg
gatcatctga
gactggtaac
gaccttttaa
tttatttaga
agctcactge
tggaattaca
ttttggcata
gactcccaaa
cttgcaggga
tttttttett
ctcggcetecac
agtagctggg
gagataaggt
accttggcct
tttttttett
gaacatggct
cccattagcet
agaggcecagyg
ggatcacctg
actaaaaata
cagctactcg
gagccaagat
aaaaaataat
gcctccatta
ttcacagacc
ccctggactg
acatggtaaa
tttgggggac
cattgggaga
tcaggcectgt
gttcaagacc
gggecggygct
atcacgaggt
aaaatacaaa
gctgaggcag
ctceggcectg
acaatacaaa
aggagaatcc
actccagcecct
aataagcatt
ccactttgtt
agggggtagy
ggtttcgggg
gcccaatcct
gccaggcacyg
cacgaggtca
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aaaaaaaaaa

ggaggccaag’

gcgagaccct
tgccacataa
atacaccgga
agaactgggg
gtaatttttg
caggcgcagt
catgaggtca
aatacaaaca
gacaacaaag
catggtggaa
ggccaggaat
agggtgagat
agttgcaaaa
aacggagttt
aacctcegec
ggcatgcgece
ttggccagga
gtgctaggat

taaaatacac

ttttgagaca
tgcaacctct
attacaggtg
ttcaccatgt
cccaaagtge
tttttgagac
cactgcagcc
gggaccacag
cgcggtggcet
aggtcgggag
aaaaataaaa
ggaggctgag
cgcgcectactg
aataatgcta
cgtcactgaa
acgttgtcag
gtagggaagc
gaacctaaaa
caatgcggga
ccecaccecee
aatcccagca
agcctggceea
cggtggctca
caggagattg
aagttagcca
ggaatcgctt
ggcgacagag
aatgagccgg
cttgagcectct
gggcgacaga
cggatttgtt
ctgtecttgg
ggagaggacc
ggacatggcc
gaaggctttc
gtggctcacg
ggagatcgag
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aaaaaaaaaa
gcgggcagat
gtctctatga
aatctaaact
ttttggagta
ggtagggggc
aaattctctc
ggctcacgce
ggagtccgag
ttagtcaggt
caagacctct
catgcctgtyg
tcaagactac
cctgtctcaa
tacatagagt
cactcttgtt
tcccaagtta
accatgctcg
tggtttcgaa
tataggcatg
aatgaaatac
gagtctcact
geecteetaggg
ccecgecacta
tggccaggcet
tgggattaca
aggatcttag
tcaatctctt
gcatatacca
cacgcctgta
ttcgagacca
ataaaaatta
gcaggagaat
cactccagcc
tttattgact
tcteataacce
ctgtgctctg
cggctatgat
atgggtgggc
gaattgcttg
gccatctcta
ctttgggagg
acgtggtgcc
cgcctgtaat
agaccatcct
ggtgtggtgg
gaacccggga
cgatactcca
gcttgegtac
ggaggtcgag
ggaagacctt
agggggcgac
agagccctgg
ctggtctagg
ctgcectggg
tgagggcaat
cctgtaatcc
accatcctgg

gcecaggcegag
cgcttgagcce
aacaagaaaa
ctctggtgeca
gacacacagg
acagataaga
taccaggtgt
tataatcecca
gccagectga
agggagcatc
gcctctacaa
gcctcageta
agtgaactat
aaacaacagc
cttaaacatg
gcccaggetyg
aaggaattct
gctaattttg
ccectgaccet
agccaccacyg
actatacttt
cgtcgecatgg
ttgaagcgat
cgcccagceta
ggtctcgaac
ggcgtgagece
tctgtecaccc
gggttcaggt
tcacacctag
atcccagcac
gcctggecaa
getgggcgta
cgcttgaacc
tgggcaacag
ttacaccttg
tcetttteea
tccagaacge
ccggtggege
cacagtagcet
agcccaggag
caaaaaaaaa
ccgaggcggg
acactgtctc
cccagcactt
ggctaacacg
cgggcgectg
ggccgagatg
tctcaaaata
ctgtagacca
gctgcagtaa
gtctctaaaa
aagggaggca

aaggtctgag’

gggtaaggga
gaatctaaac

aaggccctgce
cagcactttg
ctaacgcggt
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gtgactcaca
cagaagtttg
aagaaagaaa
gaacagactt
aggctgattg
gtagacagaa
atgaatgacc
gcactttggg
ccaacatggt
acttgagaac
aaaaaaaaaa
cttaggtggce
aatcgttaca
aacaaaataa
catccacagt
gagtgcaatg
gcctcagect
tatttttagt
caggtgatcc
cceggecgea
ttgttttctt
gctggagtge
tcteetgegt
atttttttgt
tcctgacteg
accgcacccqg
aggctggagt
gatccttctg
ctaattttta
tttgggagge
aatggtgaaa
gtggcgggcy
caggaggcag
agtgagattc
taccaggcat
gcagaggaaa
actggcctcec
cccctggagyg
catgcctgta
ttcaagacca
attaggccgg
tggatcacct
taataaaaac
tgggaagceyg
gtgaaacccc
tagtcccagce
tgcgatctca
caaatacaaa
gctactcagg
gccatgatcet
accaaaacaa
ctccaggatc
aggggacggg
cacaaatacc
tgggaggcat
ctttaaacaa
gaaggctgag
gatacccgtc
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6001
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6181
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6421
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6781
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7021
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7141
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tctactaaaa
tegggagget
gatcgcgcca
aaacaaaaac
aaagaaaaaa
gaccaacagc
gcccacttat
gagaggtctc
taggcctacg
tccttgagge
cgecegggteg
cggcgggtag
tggccttgac
gggcgeggge
tcgaaggatg
gggcctgagt
gagcgagggt
ttgaccctaa
agtcgagctc
gggcttcgag
gcccaggtga
tcaggagtca
cegtttetece
gattgaagcec
ctgattaggt
gtcgggaggt
aatgttgata
ttceteggtg
taagaaaatg

.gg9aggccaag

gaaacccegt
gtagtcccag
ttgcagtgag
aaaaaaaaaa
atcccagcac
gcctggecaa
tagtgcaagc
ggggagatgyg
agacagactc
tgtatttaaa
ttgagtatgt
ggtggcaata
aggggtggct
tggcatgcete
agcctccecga
ttttggagag
atccacctgce
cagggtggcet
ctgagaaaga
ccectgaggea
tggaggcaga
gttgggcttc
gtggcagaag
gcttectggg
ctgctcggcet
ctcttttttt
gtgcagtggc
tgcctetgee
gtatttttag
tcaaggaacc
gccecagcetca
gaggatatag
caggcectgta

atacaaaaaa
gaggcaggag
ctgcactcca
aaaaacaaaa
ccatctcega
aaaagtttaa
gggcgggggt
attggctgaa
gaagctgggt
aggagtgaaa
gaccccectece
ggcggcgteg
ctceccgegge
ctggcttegg
aaatttgggg
tcectggegg
aaggcaaccg
cctctgacce
ccggtaccca
caggagcgcg
gcgagggctg
cgatgacttt
acctgtcaaa
tgagaggtga
tcaaatcctg
tgctgtgatg
atctttgtta
cctggaagag
taggggccac

gcgggcggat:

ctctactaaa
gtactctgga
ccgagatcge
aaagaaagaa
attgggaggc
catgatgaaa
ctgtagtcce
aggttgcagt
catctcaaaa
actatgtcga
gactgtatgg
agtgaagtgt
ttttttttet
tcagctcact
gtagccagaa
acatcacttt
cttggcctee
ctttctttag
accatccagg
gaatttcaag
agggagaatc
tcatgtgtece
aacttcaaga
gaggttgggg
ggggcctcat
tgtttgtttt
gcaatcttgg
tcctgagtag
tagagatgga
tacctgeett
ttttcagttg
cagggaccac
atcccagcac
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ttagccaggce
aatggcgtga
gcctgggcaa
acaaaaaaac
cagcettgga
gcgttattgg

cactccttca’

ttcctgeace
cttettgetg
attgggtctg
atcttcggtt
cgtgcgtgac
gtgggaggct
cctaccggea
gtgtccaggyg
aagaggcagc
gggtggctce
ccgcaatcge
ctcatcgacyg
tgggcctgge
taatggtgaa
gggcttgtac
ggggaatgat
catcatctaa
ccttececte
aataaatgac
actggttttt
gctgtttgea
cctgggegea
cacgaggtca
aatacaaaaa
ggctgaggca
gccactgcac
aagaaaatgt
cgaggtgggc
ccecgtetet
agctactcag
gagccgtgat
aaaaaaacag
aatcacattg
aatggtatag
aatagcagga
gagatgaagt
tcaacctceg
tgacagacat
gccatgttge
caaagtgcca
aaggtacctt
agaagagtgt
atggggtcag
ctgggtttte
ttecctececg
gaattgtgag
ataggaccca
ctgtctectg
tgagatggag
ttcactgcaa
ctgggattac
gtttcaccat
ggcctceccaa
ttttctgate
gaggacaaaa
tggaagctga
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gtggtggcgg
acccaggagg
cagagcaaga
aaataaaaaa
ggcgggatga
ctgtattcct
Jggcttaacag
ggctegtcgg
tgaggtcgeg
ggggttagte
ttgcacaccc
gtcatccage
‘gcgcggegat
gccaggtgag
gtcgtctcte
gcgtgcgacc
aggaggggcg
tccaggtcete
cccagtgcag
cgacctgcac
ctgagtggca
ccttgggaaa
gacagtttcc
gggttaggga
ttgtcectca
ttaattctgg
gcaaataaga
ttttagttac
gtggctcacg
ggagatcgag
aaaattagce
agagaatggc
tccatectgg
aggggccagt
ggatcacttg
accaaaaata
gaggctgagg
tatactactg
gtgaaattga
tagcatgggg
aactagagag
aaaaagtaat
ttecgetettyg
cctectgggt
gtaccaccgt
ccaggctggt
ggattccagg
tcagcagtta
ttcaggcaga
tgaggggcag
ctatagtggg
caggctggac
tgcctaaatg
gaggaagccc
aactattcac
atggagtctc
cctecgette
aggtgtgcac
gttggtcagg
agtgctggga
actcactgat
caggcaaggt
ggtgggtggy

gcgcctgceag
cggagcttge
ctcegtetea
acaaaaccac

aggcgtggec

tagttgctca
tcattggctg
aggcgggacce
ttceccagtg
ctggggtgga
cgctttccag
ggcgcectcege
gctgcagttc
gccaggggcet
actttcgeece
gagaacccgyg
gcgacagaga
ccggageccg
gcctgggteg
cccgatgttt
gagggatgaa
gtgctgtatt
cctgctgtag
gacagaattc
gtgtccctat
cacataataa
gcactaaaaa
cctgctgtte
cctgtaatcce
accatcctgg
gggcgtggtg
gtgaacccgg
gcaacactct
tactgtgget
aaaccaggag
caaaaattag
catgagaatc
cactccagce
tttcaataat
cactggccat
gaaaaccagt
ggtaggaaaa
tcgcccagge
tctactaatt
gcccagcetaa
cttactectt
catgagccac
ttggagctgce
gggaacagca
aggcaaatcg
gtgggagcegt
atactgcacc
gagcaaggtg
atcgctgggt
cgatgggtcce
actctgtcac
ctgggttcaa
caccatgcag
ctggtctcaa
ttacaggcgt
gtgggcattg
ccggetgtgt
ttgcttgggg

PCT/US2003/037948

tcecagetac
agtgagccga
daaaaaacaa
ataactggat
cggtgggegt -
ctccagaact

aattgggcca
CéaagtaggC'
ttacggaggy
ggtctgggea
cgcggagtcg
gaggctccag
gtcegggecyg
ggaggcgtgg
aacccttgea
agcaggtgge
ggtctgacecc
tgctgcgeaa
agtccttgeg
tcgeccacege
gagcgggatt
tctacagect
cgctgtgtga
tggagcccga
tttgtcageg
gttctataga
gactaaacca
ataacatctc
cagcactttg
ctaacatggt
gcgggegtet
gaggcggage
gtctcaaaaa
cacatctgta
ttgcagacca
ccggacgtct
gcttgcacct
tgggcgacag
gtatttaacc
gtttcagatg
ccctgaagaa
acaaggaaga
tggagtgcaa
ctcatgcecte
tetttgtata
gcctcaagtyg
tgcacctggt
tacctgtagyg
agtgccaagg
cccagggece
ttgaagcaga
aggttgctat
gtgggaagga
tttctetgga
atttttggtt
ccaggctgga
gcgattctcec
gctaattttt
actcctgacce
gagccaccgt
tggtgggtga
gcaagtggct
ccaggaaaga
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ccagcectggg
atgggcaaag

. gtcagatggt

cttgggtcta
caggaacagg
gaggccagtg
attaccagtc
caccttecect
ttcetgattt
ggccctecct
tggctcacac
aggagttcca
aattagctgg
ggcggatgga
tctctactaa
ctctggaggce
agatcgcgece
attagccggg
gaatcgcttg
cacagcctgg
ccgagcacce
aggagctgtg
agagcccgte
ctcectgaca
caagaccaag
cactgggcgg
agggtggagg
cacagctgeg
cacctgggct
agagatctgg
acageccccte
cagagagctc
gaactcctga
ccttteecte
ttaacttttt
cacctgttta
gaagcceccce
agctgagect
gttgtcttcect
tgcaggggtc
gtgcctgatyg
attaacagcg
ctcatggtgt
tttgcttttg
agctcactge
tgctggtgtg
gcccagtgaa
caccctcectet
cagcagattg
ccgcaggagg
tgaaggtgcg
catggggggg
tectttectt
acccacagta
tggacttgtg
ggttcaacce
cgtggaggec
agcccaggcce
tcecggeatet
gcttgcccaa
ttgtaatccc
tgtactaaaa
ggctgagccea

aaacagcaag
teectattet
catacgtaat
ctgtagaagc
gtgtgcaaag

ggagcagtgg.

agggtcttat
ggctccceat
ccttgecetg
ccttgtggcet
ctgtaatcte
aaccagccta
ggccaggtge
tcacgaggtc
aaatacaaat
tgagacagga
actgcactcce
catggtgaca
aatctaggaa
gtgacagagt
cctgegtgcee
acttctttac
atcatggtgce
cctgectegt
acgagagccg
gcccggeatg
gggcggggag
cacatctggce
ggtgacatcg
gagccatcca
ttgaccccac
ttctaaateg
ccttgteatt

‘tetgaccagg

attttcttga
cctggccage
ttgatctcet
cttttctgee
ctgctgecatt
tcectgactg
ccttectcete
tgcttgagtt
cctatgggge
agacaagatc
agccttgage
agccacctte
gcaaagtcac
gccttgttce
ctgacctcca
tgttgcecat
ggcgetgggt
Cccagacagce
ccaccaggac
cctgacagag
agggcacagg
ccactcecctg
acctctaggce
cctagagtge
ggtcgectgag
agcaataatc
agtactttgg
ataaaaaagt
ggcggatagce

FIGURE. 1-C

acccagtctc
aatgaaggtc
gtgtaattat
taaccagatc
gcectgtgge
ggaggagtct

~ccatccacce

caccctagga
ctectetfte
acaaccacat
agcactttgg
gtcaacgtgg
ggtggctcac
gggagatcga
attagttggg
géattgcttg
agcgtgggeg
ggcacccgta
tcagaggttg
gagactgcect
cggtggcagg
ccteececte
ctectgtcetg
ggacctgacc
aggtgcgggg
gcagcatceg
999tgggggy
atggtattat
gaactgaggc

-Ctccteccte

ctcctgtcac
tggaacctga
gtgggeccctg
cagagatgac
atgctaacaa
tctecteace
ttecttecac
ctgccggaat
tccaaggecc
ttgttgctce
ccgcettgacce
aagttcacac
aggaactgtc
tcgctetgtt
tectgggete
gccagecctg
tggtcccatg
tggcagegee
ggctctgcag
ggcccecggg
ctcaaagtgg-
tgctagaggt
gacctgcaca
ctggcgeact
gcagagcagyg
gcctctetta
ttaagacctt
gcatgtgcag
tggcctecagg
tttcctaaag
gaggccaagg
taggegtgge
ttgagctcag
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taccccttcc
acagtgtcat
gagcatgtcc
aaggaggcag
agggaccaca
gggttttgty
cagaggtctyg
ataaagtcat
ctgattctec
taaaattgtt
gaggccaagyg
caaaacccca
acctgtaatc
gaccagcctg
tgtggcagey
aacctgggag
acagagcgag
atctcagcta
cagtgagcca
Caaaaaaaaa
gccectgect
gctccccaag
acttecceegt
cccctectet
cggtggccgg
ctctecgcetce
gccagggaag
gtcageccctg
ccttggacct
tcgeatgeece
cctectectga
actccggacc
gtggctgcac
tectetettgt
gatgactcag
tttcagggtt
atcccecgga
gtgaatggca
aggcgaggge
cagatcatac
tgaaagttcg
tctagccact
cgatctcaag
gcecaggetg
aagtgatcct
tctcagagtg
ttgtcectga
cceteteteg
tggccectac
gccccacaag
cactgaccgt
ggggctgcete
tcatggactc
accgecgetg
ggcagggggce
cagaacacac
caacttgatc
gctcegetgt
cagtgaccac
aagtgcttgg
cagtctgggce
gatgtgcacc
ggggccaagyg

cccacaaccce
gggaggagaa

cagagaatgg

tggggctagt
aggaagccag
ccaadaacat
gccagtecte
cagtctgcta
ctgtctgtgt
caaaaaatag
caggtggatc
tctctactga
ccagtacttt
accaatatgg
ggcgcectgta
gcggaggttg
actccatctc
ctagggaggce
aggtcacacc
aatcaatagt
ttgtgagget
tactctgtge
ggcaggactg
ttgtgcctece
aagccttgge
tggcgaggag
ggcctgyggtg
tteccetecac
cactacccat
tgtctcttea
cccacacttc
tcggectttg
acctttecce
tttttcggtt
ggtggtgcca
ctgggccaca
gctaccctga
tgagggcagg
agacaccaac
tgcttgetee
aacctcctga
ctatggaatc
gtggtttgtt
tagtgcagtg
ccatcctcag

tgacagctgg

tccagcecetcee
tcaccceatg
ctgctcacat
ttactactac
caagctggcece
tggacccagg
cctagagcetg
gggggactce
cctgagctec
gaggagatgc
ccggctgttyg
tagaatcaca
gctceeggac
ctggggatgy
aatatagtga
tgtagtccca
ctgcagtgag
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caagaaaaag
gtgaaggtga
gacgttcaac
gtggagataa
tgttgccaca
tgaagaatcc
cccetgetea
ttctgagtte
catttcccat
gccggeacgg
acttgaggcc
aaatacaaaa
gggaggccga
tgaaacccca
gtcccagceta
cagtgagccg
aaaaaaaaaa
tgaggcagga
acttgcactc
tcagaaaata
ggcatggggc
ttggccagag
atctgceegg
agagctatgc
cgcagaaagg
gtaacaggac
tttactcaca
ctcatggaac
ataaggggac
gectgtggec
ccacagcacce
tgtggaacct
ctcatcccct
gtgtttgttt
gccaccccecat
cctectcecag
tttcttctac
gaccatgtct
acatggtgcet
accggagcat
taacttcagce
cacaccataa
ttttttattg
gtgcaatcat
cctcccaaaa
gaaaactgaa
cctgaggeec
ccagceccactg
gcctectgtee
atgctgecca
caggtacagc
gttcaaacca
cccaccggag
gtactcctceg
gtactctgag
cacagagcat
gtgagcaaag
gcggttcaaa
ccaaccttea
tggctcacge
ggcteccatce
gctactcggg
tcatgatcge
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11041

11101
1il6l
11221

11281.

11341
11401
1i461
11521
11581
11641
11701
11761
11821
11881
11941
12001
12061
12121
12181
12241
12301

12361

12421
12481
12541
12601
12661
12721
12781
12841
12901
12961
13021
13081
13141
13201
13261
13321
13381
13441
13501
13561
13621
13681
13741
13801
13861
13921
13981
14041
14101
14161
14221
14281
14341
14401
14461
14521
14581
14641
14701
14761

accactgcac
aaaaaaaaaa
aagatggcga
cccceacctcet
tgtgceeegt
dagccaggag
ctgggagcag
ccgggcetget
gggactccga
ccgcececcac
tcetgacget
acagacccct
ctacccaggg
aggccgagcce
tcacctggac
tgggaagggg
tttttaaaat
tttgataatt
cgccgtetca
acaagaattc
cacttcctag
cacccctgag
tgcttgattg
cacagtcaga
ccagctggge
gatcgtttga
Caaaaaatat
aggctgaggt
agccaccaca

~aatttttgag

tataatatag
gcctataatc
gagaccagcc
ggctgaggtg
gccactgegce
aaagtcaatc
ccctecctac
ttgccttcag
ttgaagcage
gcggtggete
tcaggagatc
aaaattagcc
ggagaatggt
tccactecag
agctcagcag
ggcctagagt
gccagaagta
actgctgecc
tcectecagee
gtggctcatg
caggagtttg
aattagccag
gatcacttga
gcctgggceaa
aaaatatgat
catgcacctg
gcaacacagc
aatcccagca
agcctggeca
gtggcggaty
tgggaggcag
agcaagactc
agggggggta

ccaaacctgg
gctccaaagt
catgagccta
ctcaggatga
cacctccectg
tcecagecag
ctecttggee
gggctcacaa
tgtgggtygg
cccgececca
gcccaccgte
ctaccecttc
ccecagceggec
cctggecgac
cccttecatte
cgactccacg
aaattgtatt
gcattgagaa
agaggctcac
acttaccegg
gagctgactc
agggtttgca
tacaagtaga
aaagtaaatg
gtggtgactc
gctcagagct
aaaaattaag
gggaggatca
caccagcctg
tttgctgagg
acaatgtgat
ccagaatttt
tggccaagee
ggagaatcge
tccageectgg
aggactgcecet
ctgctgggcece
agattgcaac
agatttgact
acgcectgtaa
gagactatce
gggcgtggtg
gtgaacccgg
cctggcgaca
aaaatgccge
aacacccagc
taaatgtggt
agacggattt
agattgagga
cctgtaatec
agaccagcct
gcacggtggt
gcecctagggg
cagatcaaga
acactgacta
cagtctcacc
aagacctcat
ctttgggagg
acatggtgaa
cctataatcce
aggttgcagt
ggtctcgaaa
tatgagtttg

FIGURE 1-D

ggagagagct
cacctctgte’
agtcaagtce
aagcccaagt
ccectecegte,
gcacaggacc .
agaggcttac
agtcacacta
gtgaggagag
ggcctaaatg
gccettectgg
agcctgecect
accccgtacce
ttgggagect
cacggaggaa
gaRagcccag
tttgaatcaa
cgatgagctc
ggtctggttt
tgagtcagac
ctgceacatc
gtcctgtcetg
tgttgtgtaa
tctctctgta
gcacctgtaa
tccagaccag
tgggegtgtt
cctgagecca
ggtgacagag
ttgccageca
cgatttattt
aggaggctga
gggagtggtg
ttgaacccag
gtgacagagc
tctgectgtg
acccetgget
acattctcca
aagtaaaaaa
tcccageact
tggctaacac
gtgggcgeet
gaggtggagce
gagctagact
cteatcactc
tgttggcctyg
tcagtctgeg
tcaaaagaaa
taaaaacagg
cagcactttg
gggcaacaca
gtggctgtgg
tagaggctgce
ccctgtcectca
gaatgtgctt
tacttggaaa
ctctataaaa
ccaaggcagg
accccatcte
cagctacttg
gagccgaggt
aaaaaaataa
ttagggctge
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agactcttgt
aaagccacag
tgtcectceaa
catcagggtg
atttgcectg
dagcctggcet
aggcaacaag
gaccacagtg
aggcagccece
tgcacagcat
aggacaagct
acagcgactt
actgttgaWg
Yaggcccacg
gctgaggcca

acgggcttct

ggaggataaa
cttcccaggt
aggggaaccce
tccaggagcet
cctctectga
cgacagtact
acctgagttt
agtgagcaga
ccctagceact
cctgggcaac
ggcgtccacce
ggaagcagag
tgagacactg
agttaatttt
aaagtcaacc
gccaggtgga
gcgggcacct
gaggcagagg
aagattccat
tgggcctgge
gaaaacctct
aacaccctca
gaaaaagcta
ttgggaggcee
agtgaaaccc
gtagtcccag
ttgcagtgag
gtctcaaaaa
ttecctettge
acagtgcctg
tcatacctgt
tgggtcagaa
catcagaaaa
ggaggctgag
gtgagaacct
tecccagcetac
agtgagcgga
aaaaaaaaaa
taaaataatt
gctgtggcca
aataggcggg
cggatcacta
tactaaaaat
ggaggctgag
catgacactg
tgaatgaatg
cgtaggagtyg

ctcaaaaaaa
tctgtteectt
ceccacgeccee
gcacgtcagg
ggtctccecec
cteggtcage

_cggccaggca

acgatctctg
ggcctgaccg
gctcaagcac
gctctggeag
cceecgacee
tgaagcacct
cccacccttce
cagggagcgg
gcatccattce
gataacttct
tctgggcact
cagggctgtt
cacaggtgcg
gcactgctge
tcatgcagece
tcagagtgac
taagcacatg
ttgggaggtc
atggtgaaac
tgtggtecca
gttgcagtga
tcttaaaacce
tcttaacage
agetgggege
tcaccggaag
gtaatcccag
ttgcagtgag
ctataaataa
caggctaagce
ctggaatgcc
gtggacatag
ttaaaaccag
gaggcaggcg
catctctacc
ctactcagga
ccgagatcege
aaaaaacaga
cagtcttgtg
gcccagectg
caggaaacat
cgtattcccce
aaatgataca
gcgggaggat
atctctacta
tctggagget
gatcacccceca
aaagaaaaga
ggcatagttg
ggagtttgag
gagcagtgge
gaggacagga
acaaaaattg
gcaggagaat
ccctcaaace
aattaattca
Ccacaaactg
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aaaaaaaaaa
ccacagccac
tcgetggett
ccetgeacga
‘accagaatgg
aggtgatgag
gggtctggec
taagcacaaa
gcceccecgee
cagacgctgg
gactcacgtt
ctaccccacg
-cttetgagee -
dgaggaaggtg
ccatcgecat
cctetttttg
cagtgtcatt
gttggggatc
tgtggaaatt
tgggcgetgyg
cagccattct
tgagagtgtg
ttectgtaag
cttaaaaaca
aaggtggaag
cccatctctg
gctacttggg
gctgagactg
ccaatatcce
cataacagac
ggtggctcac
tcaggagttc
ctacttagga
ccaagatagc
ataaataaat
agccacacaa
tctcttggga
actttgatce
ttggctggge
gatcacgagg
aaaaatacaa
gactgaggca
gccactgcac
ggcgtgccaa
ggggcaccaa
gagagttgca
ggtgagacca
cacactggaa
ggcaggcctg
cgcctgageca
aaaatagaac
gaggtgggag
ctgcaatcca
aaacaaaaga
ggtatggtgg
accagcctgg
tcacgcctgt
gttcaagacc
gcaggatgtg
cgcttgaacc
tgggtgacag
ttaattaaat
caggggttgg
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14821  gggggttagt
14881 agaacagggt
14941  tggtttgett
~15001  ccaccttcat
15061 ttctectttt.
15121 ttgcccagge
.15181  tcaagcgatt
'15241 gectggctaa
15301 aacctcaggt
15361 ccgaacctgg
15421 tagagtacaa
15481 ctecctgecte
- 15541 ttctgttttg
15601 gacctcaggt
15661 ctgagcctgg
15721 cacacctgta
15781 cgagaccage
15841 aggcatggce
15901 ggeggatcac
15961 tactaaaaat
16021 actcgggagg
16081 gagatcgege
16141 aaaaaaaaat
16201  gaggcaggag
16261 cggcacatct
16321 aatacagtga
16381 gtggtggctc
16441 ggtcaagagt
16501 aaaagaatta
16561 aggagaatcg
16621 ctccagectg
16681 tcaaaatttg
16741  tttttttgag
16801 ctcactgcaa
16861 tgggattaca
16921 atttcaccat
. 16981 cctcccaaag
\ 17041 tcaaaactat
17101 ggaggccgag
17161 gaaaccccgt
17221  agtccecaget
17281 gtagtgagct
17341 cgaaaaaaaa
17401 aaaatgataa
17461  cctgcagagg
17521  ttttattttt
17581 tcagccctct
17641 gtagctgaga
17701  atgaggtttc
17761  acctcggcct
17821 tacacatttt
17881 ttattttttt
17941 cggctcactg
18001 tagctgggat
18061 cagggtttca
18121 ccttggcecte
18181 tatttattat
18241 gagtgcagtg
18301 tgcctcagee
18361 tgtattttta
18421 ctegtgatcc
18481 gagacaggtt
18541  cccacctcag

caacagaaat
tagctectte
tgctgactat
ctttacatga

“tattttttte

tggagtgcag
ctectgecte
tttttgtgte
gatccacceg

cctattttttA

tggcgcaatc
agcctcccaa
ttagcagaga
gatccacceca
ccetetectt
atcccagcac
ctggccaata
gggcgcggtg
gaggtcagga
acaaaaaaaa
ctgaggcatg
cactgcactc
ttagccagge
aatcacttga
aaaaaaaaaa
gatatttatt
atgcctataa
tcgagaccag
gcegggeatyg
cttaaaccct
ggggacagag
gagaaggtga

.acagagtctc

tctetgecte
ggcacgcatc
attggtcagg
tgctgggatt
gttaatgctg
gcaggtggaa
Ctctactaaa
actcaggagyg
gagatcgege
aaaaaaatac
tcagataaat
gaattcccag
ttaagatgga
gccacctceca
ttacaggctt
accagtttgg
cccgaagtge
atctgctegt
gagacagagt
caacctctac
tacaggceeg
ccatgttggce
ccaaagtgct
ttatttattt
gcatggtctc
tcecgagtag
gtagagatgg
gcctgecteg
ctcactgtgt
tctctcaaag

FIGURE 1-E

ttattctgte
taagggaaaa
ctttgacatt
tgttgtcect
ttttttctet
tggctcgatce
agcctceccaa
tttagtagag
ctttggcctce
catttatttt
tcggctaatce
gtagctggga
tggggtttca
cctecagecte
tttattttta
tttgggaggce
tggtgaagce
gcteacgcect
gatcgagacc
aattagctgg
agaatggcgt
cagcctgggt
gtggtgtcag
acccaggagyg
aaagttttct
tataaatgag
tcccageatt
gctgaccaat
gtgcegggeg
ggaggcggag
cgagactcca
cactgagagt
gctctgtcac
ccggttcaag
cccatgectg
ctgatctcaa
acaggcegtga
gcecgggtgeg
cacgaggtca
aaatacaaaa
ctgaagcagg
cattgcactc
acacacacac
atgcatttat
catgacctca
tctcactcetg
cctteegggt
gtgcctecat
gcaggccggt
tgggatgaca
ccagcatggt
ctcactctgt
ttccecaggtt
cgtccecaca
caggctggtc
gagattacag
atttatttag
ggctcactgce
ctgggactac
ggtttcactg
gcctececcaaa
tgcccagget
ggctgggatt
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ctgtttctgg
tctgttecag
ccttggetty
gtgggtatgt
atcttttttt
tcggetcact,
gtagctggga
aaggggtttc
ccaaagtact
tagacagagt
tcaacctcecg
ttacaggcat

ccatgttggt-

Ccaaagtgct
aaatatattt
cgaggcgggt
ccatctctac
gtaatcccag
atcctggtta
gcgaggtgge
gaacccggga
gacagagtga
aagcctgtag
tggaggttge
gtttttgttt
aacgaattaa
ttggggggee
atagtggaac
cctgtaatct
gttgcagtga
tctctaaata
actgaataca
ccaggctgga
caaatctcct
gctaattttt
actcctgace
gccaccgagce
gtggctcatg
ggagattgag
aattagccgg
agaatggcag
cagcctggge
acaaaaactg
ttagagaact
ttcacttgtyg
ttgcccagac
tcaagagatt
gcccagcetaa
ctcaaactcc
ggtgcctggt
cagccctcca
tgtccaggtt
cgagcaattc
cctagctaat
tcgaactcet
gtgtgagcca
agacttagtc
actccacctc
aggcgcccac
tgttagcecag
gtgctgggat
ggtcttgaac
acaggggtga
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aggctggaag

-ateccetcetee

tagccacact

‘gtctgtttet

ttagacggag
gcaacttctg
ttacaggege
gccatattgg
gggattacaa
tttgctcttce
cctceegggt
acgccacaat
caggctggtc
gagattacag
tgtggacgge
ggatcacaag
taaaaatata
cactttggga
atacggtgaa
aggtgectgt
ggcggagcett
gactccatct
tcgcaactac
agtgagcega
tttgcaaaac
taatgagccg
aaggcaggtg
cccatctcta
cagctatggg
ggcgatatca
aataaataag
cagttttttg
gtgcagtggt
gcctcagect
gtatttttag
tcgtgatctg
ctggccccaa
cctgtaatcecce
accatcctgg
gcgeggtggt
gaaccgggga
gacagagcga
tgttaatgcet
gcatgttggt
aagacagagc
tggagtgcag
ctcatgccte
tttttttatt
tgacctcaag
cagcaactgt
ctttttaaat
ggagtccagt
tcetgectea
ttttgtattt
gacctcaggt
ctgcacacgg
tcactctgtt
ctgggttcac
caccactccc
gatagtctecg
tacttatttt
tcctgatcte
gccactgcac

tccaaggtga
tagcgtcetgg
gcttcagtct
gtgtctaaat
tcgégetetg
cctectgggt
ccaccaccat
ccaggctggt
gcgtgagceca
ttgtccaggce
tcaggcgatt
gcctggctaa
tcgaactccce
acacgagcca
agcagtggct
gtcaggaact
aaaattagcc
ggcegaggcg
accccgtcete
agtcccagct
gcagtgagct
Caaaaaaaaa
ttgggaggct
gaccacatca
tactgaaata
taggctgggt
gaacacttga
ctaaaaatac
aggctgaggt
cgccactgcea
gagctgtatt
tttttttggt
gcaacctcgg
cccgegtage
tagagacggg
cctgectcegg
aaaatattta
cagcactttg
ctaacacggt
gggtgcetgt
ggcagaggtt
gaatccgtet
taactacaca
cagtccagtc
aatccttgtg
tggcatgatc
agcctcectga
tttactagag
tgatccaccce
tgtttagaca
tttattttat
ggcgtgattt
gcttecegag
ttagtagaga
gattctcctg
ccttaaattt
gcccaggetg
gccattctee
ggctaatttt
atctcctgac
gttttttgta
aagtgatctt
cccaccttec
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18601 ctctactttt
18661 - gaactgatat
18721 ‘tattgatctg
18781 tggaatcaga
18841 tttgaaaaac
18901 gctctgccgg
18961 tcaggdgttc
19021 -azattagcta
19081 gagaatcgcet
19141 ccagectggg
19201 aaaataaaaa
19261 gggagggtga
19321 tgaaaccctg
19381 agtcccagct
19441 gcagtgagce
19501 tgaaaaaaaa
19561 ctatttggga
19621 ccgagatcac
19681 aaaaaaaaaa
19741 ttgggaggcc
19801 atggtgtaac
19861 tgtaatccca
19821 gttgcagtga
19981 tctcaaaaaa
20041 cgagtgacaa
20101 gagaaagctc
20161 ttccaggcetg
20221 tggtgggcag
20281 aggaagccct
20341 tecttgagaa
20401 ‘gccecctace
20461 cteggaccct
20521 caaaacggat
20581 tcattcatct
20641  cctcaactgg
20701 ctctatacct
20761 acatctgtta
20821 tagagaccaa
20881 tgacgcacce
20941 gggaggcaga
21001 acgagactgg
21061 acttgcacct
21121 ctaagcctge
21181  ttttttgagt
21241 -acctccgecet
21301 caggtgtgca
21361 tatgttgcce
21421 caaaatgctg
21481 attcctgtgt
21541 tgagccacat
21601 cgggggagct
21661 acccgtggceg
21721 tgtgactttg
21781 aaaatatccc
21841 atggccagtg
21901 tcgettecce
21961 cgcgcgecee
22021 tacccagect
22081 gcaaacaccc
22141 tagggcaggg
22201  ctcagtttec
22261 ccaagctagc
22321 gtagggatca

tgacggtttc
ttaccttect

acccattctt.

agagtttcca
aaaaccacaa
gcacagtggc
tagacctygcc
gatgtggtgg
tgaacctggg
cgacggagtg
tacaaaagtt
ggcaggcaga
tctctactaa
atttgggagg
gagatcgcac
aaaaaataca
ggctaaggca
acctctgtac
aaaaactaaa
aaggcaggtg
ceccgteteta
gctactcggg
gctgagatcg
ttaaaaaaga
ggaacgccca
aggccacaag
agggaactgce
cctectggtet
gcecetteetg
acgcttaagg
atagccatcc
gatcaaggag
gtcaaattca
ggactagaac
gccectgtga
cccacctege
tecececageact
catggtgaaa
ctgtagtacc
gtttgcagtg
ggttcagaaa
atctgecectg
tcecagceccaca
ctcactctca
gcegggttca
ccaccacace
aggctggtet
ggattacagg
ccccagtacce
gttgagaaaa
cgcgeaccte
caggattttc
ctcaggccgt
cgtggaaatt
actcgcagcc
ttctgetgeg
acaacaggaa
cgacgtggtg
gctcatattt
gttcgagege
cagcgacagg
tgcctcagtt
cgcagcttee

. FIGURE 1-F

cttctgctat

‘catccatcag

tcggcagggt

tagccetttt:

actaagctat
tcacgecttt
aggccaacat
tgggtacctg
aagtagaggt
agacgacctce
ggccgggtge
taatgaggta

aaatacaaaa-

ctgaggcagg
cactgcactc
aaagttagcc
gaagaatttc
tccagectgg
taggceggga
gatcacttga
ctaaaaacac
aggctgagge
tgccactgcea
aattcagcaa
ggatgtggec
acaggaggag
aaggegtttg
gaggccattce
gagacagaaa
gaacggagga
cactcccatce
tcatcccect
gcectttcte
agtcacctcc
acacttgagt
tgggcataaa
ttgggaggce
ccceatcetet
agctactcgyg
agccgagatc
caaacaaaca
tcatcteect
ctgttctect
cccaggcetgg
agagattctc
cggctaattt
tgaactcctg
tgggagcege
tggaaggacg
gaacggcacc
gggceeggggc
ccaggccttce
tceggggegy
ccttgggaat
ccctteeceg
cgaccteect
agccttagge
gatgtecgagt
agtgcatgag
cccttetece
cagggatttc
tecececgegga
ttcettttte
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gaatgtgcat
ccattggagg
ttcetggtgg
tttttccecea
tceccagaag
tggaggccaa
ggtaaaacct

‘tagtctcage

tgcagtgage

.acaaaaattt
gtttgctcac

agaagatcga
aattagctgt
agaatcactt
cagcctgggce
aggggtgttg
ttgaacctag
acaacagagc
gcagtggctce
ggtcaggagt
aaaaattagc
aggagaatca
ctctagccag
gtaatgagtt
caggatggag
ccagccttgt
catgggacac
tttggcctge

‘caaaggtcta

ctgggaggty
tcagaaagtg
tgtcccagca
caaggacact
tcteccatet
tagggcaagg
agccaaagtc
aaggggggcy
actaaaaata
taggctgagg
acaccactgt
aaacaacaaa
gcccgcetect
ggctgttect
agtgcagtge
ctgcatcagce
ttgtattttg
ggctcaagtg
gcccaggtygg
Ccaagcacac
attgtggctg
aagagctcag
tgaggaccag
gaattcagaa
gaccgaggcg
ataggaaggg
ggcccctegg
ggcgeggett
cttggggtca
cctgggttcg
tgcctegect
gagcgtcecce
gcectgggacyg
tgggagctgt

gtccagttgt
aggactggga
ctgtcttcca
catctttgcet
aaatctgtaa
ggcgggcgga
catctctact
tacctgggag
cgagattgca
acataaataa
gcctgtaatce
gaccatcctg
gcgtggtgac
gaacctggga
cacagagtga
gtgggtgect
gaaacggagg
gagactttgt
atgcctataa
ttgagaccag
cgggtctggt
cttaaacctg
ggtgacagag
aaggaattcg
taggggggac
tggggttgaa
tatgggatgg
ctgactgtct
ggaaatatct
cecgtetetet
acccgecatc
ccteccagttg
gcccagtcca
cctggctgea
teccttectet
ctggccaggce
gatcactaga
caaaaattag
tgggagaatc
gctccagecet
gtcctecteca
ctecctegaat
tttttttttt
ctctatcttg
ctcccaagta
catagagatg
atcctcecat
atttttgtct
agtaggcget
caagtgggac
tggaacccge
gggcgtecce
ctecteagece
ggggaaatat
cctgegegte
agatctccat
ggtgctegga
cacgcacagg
agttgccgga
ctgcgectgg
ctcececteece
ccagcggagg
aaagacgcct
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ctgcttctta
ccgctcagat
tcaccaaaac
gaagcagagt
tcaaagataa
tcacctgagg
aaaaatacaa
gctgaggcaa
ccactgcact
aatgaaaagt
ccagcacttt
gctaacacgg
acgcacctgt
ggtggaggtt
gactccatct
gtaatcccag
ttgcagtgag
ctcaaaaaaa
tceccagecct
gctggccaac
ggcgtatgtc
ggaggcaggg
tgaaactctg
aatattaagg
actcatttag
gggaagagca
cttectgeect
ggcaaccggg
gcttccettt
ctgccagcect
ctccaaaagg
gcccagecte
ggcceccacta
gctcttgaag
gctcagaacc
acggtggctc
ggtcaggagt
ctaggegtgg
gcttgaacct
gggtgacaga
ggtgacagga
ctctcctttg
tttttttttt
gctcactgea
ggtggaatta
ggggtctcee
ctecggectece
gactctgttc
taaaaaacat
ttgggeegeg
ccgaggaaga
cgtcccacec
ccccaagaaa
gcgtctetgg
cggggaccct
ggcegacgecg
gacttaagag
cggtggccaa
gcctegegeg
gggctgctge
tcgtcaagat
ggctcggege
ccgcggecaa



WO 2004/047623
22381 ggccgaaagg
22441 gcegatttce
22501 ggaggtgect
22561 acgtgaccta
22621 cccacccagg
22681 ggacttgagt
22741 cacaataaca
22801 gcttagcegeg
22861  ggccgggage
22921 aaattccgga
22981 cagtccggaa
23041 cagcaccgcce
23101 cgctgagctc
23161 ccecggecege
23221  ggtggggatt
23281 gtcatgcatg
23341 caacagccag
23401 gattgcagct
23461 tgttgcccag
23521 gagtagctgg
23581 gtttctcage
23641 gcgcagecace
23701 ccaacaaggc
23761 ctgeccectgg
23821 gtggcccaaa
23881 agggaagagg
23941  ggtgggagat
24001 tagttcatgce
24061 aggagtttga
24121 attagctgge
24181 ‘aatcccttaa
24241 gcctgggaga
24301 cccagatcge
24361 cagaatctcc
24421 caaatctgag
24481  ttcggaggca
24541  ttttettttt
24601 gtgcagtgge
24661 tgcctcagcc
24721  ctgtgttagce
24781  aagtgctggg
24841 ctgcaaggta
24901 ggtggctata
24961 cgtgtctcag
25021 ‘ttcttaggag
25081 cacctgtaat
25141  tgagaccagc
25201 ggcgeggtgy
25261 tgaggtcagg
25321 tacaaaatta
25381 gcaggagaat
25441  cactccagce
25501 atattagccg
25561 gatcacttga
25621 gcctgggtaa
25681 tggctcccta
25741 gtaattccag
25801 gcaggctggce
25861 tggtggtgct
25921 cccgggagge
25981 aaagcgagac
26041  cagtgctcac
26101 cagccaccct

ggaagcgagg
ccggacgtgg
ggctctgete
9999929999
cagggggcte
tcggacceee
gtctccacte
gtgtagaccg
agccccecggg
gctgaagegg
ataactgcag
cettggeece
ctctgctact
gctgcecgeca
gccgteggge
cttaggtagce
taggttcgaa
ttaaaaaagg
gceggtettg
gatgagaggt
tgtaaaacgg
tggccccagg
ttaagggacc
ggaagtccag
gctgagaagt
gaaggggtca
tgacagcttg
cagtaatccc
gaccagcctg
atggtggtgg
gcccacgagg
catagcgaga
actgctttcet
cttggagaat
acaggaatct
gcagaatctg
tttttttttt
gtgatctcgg
tccctgagta
caggatggtc
attacatgceg
gccagttget
ctcacccacc
ggagtgagga
ggaggagggc
cctggcattt
cttagcaaca
ctcacaccta
agtttgagac
ccegggegtg
cgcttgaacc
tgggcaacaa
ggtatggtgg
gcccaggagt
cagagggaga
ttgcccteag
cactttggga
cgacgtggey
tgcctgtaat
aaaggttgca
tccatctcaa
gggatcttcc
gcececgggac

FIGURE 1-G

aggcecgeegyg
tgagaccgceg
tggeegette
catccctcag
atccactcga
tcgcagectg
tceggggaag
tgattcaagce
gtcatcgece
ccagegaggg
catttgttce
caggtggcta
cagagttgca
ctecetggtec
cagttctccg
tgtttatggg
tccagaccct
gtagggggtt
aactccgggg
gtgaaccacc
gaaacgttat
actcgatcat
cccacceece
ggctgcettcet
gggacgcccce
gagggtcttt
gttaacagct
aacactttag
gccaacatgg
gcgectgtga
ctgaggttgce
ttctgtctea
agctgagtaa
gtatggagcc
ttgagtgagg
agggacctga
tttttttgag
ctcactgcaa
gctgggacta
tegatttect
tgagccacag
acccatcctg
ttacagatgg
gccagtctga
accaacttca
tgggaggcett
tagtgagacce
taatcccagce
cagcctgace
gtggcgcatg
tgggaggegg
gagctaaact
tgtcctgtag
tcaaggttac
ccegtttaaa
tataaagaac
ggctgaggeg
aaaccccgtce
cccagatact
gtgagctgag
aaaaaaaaaa
tgaattaatc
atctgtactt
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ggtgagtgcce
cttcgtcact
tcgagaaatg
tggagggage
ttaaagagge
gagtctcagt
ttggcagtat
ttagcctgge
tgccaccgec
aggatgaccce
ggaggggaag
gcgctataaa
acctcagccet
tgetcgggge
aagcccecggyg
aaggaggggc
gcatacctce
ggagatggag
gtctagcctt
gccttgettg
agcggccace
gatggtttgg
tcaagatgta
acttggggga
agcacaccct
catggtggtyg
caacaaagcc
gagccccagg
caacatcccg
tcecagetge
agtgaaccaa
aaaaacaaag
ccatttctct
agtgtcctca
cagtgctggg
tccaaataag
acggagtctc
cctetgecte
caggcatgtg
gacctcatga
tgcccaccce
tgctgagtta
ggaaattgag
ttectggagg
cattaaaatc
aggcgggagyg
ccatctctac
actttgggag
aacatggaga
cctgtaatcee
aggttgeggt
cecgtcetcaaa
tcecagcetac
agtgagctat
aaaaaaaaag
acatgtggct
ggcggatcac
tctattaaaa
ctggaggctg
attgcgccac
aataaaagaa
tcecectett
gcctggaact

ctcgggtgta
cccacggtta
cccgtgtceag
ccggggagga
ctgcgtaage
ttaccgettt

.ttaaaagtac

cgggaaacgyg
gcccgattge
tcteggeeeg
gcgegaggtt
ggatcacgcg
cgctatggcet
tctgttecca
aggaccggct
tagagacagc
acgtgtggece
gggaggggcg
acctcctgece
gctagattge
tggcagggta
gaacttggct
tattctgttce
attccagagc
cceecagetce
taagtttggg
tgagatccag
cgggcgaatc
tctctactaa
tcgggagget
gattgtgcca
cRttctgatc
ctatgaaatg
cacccccecatce
ctcagacatt
ccecttettt
actctgtcge
ccaggttcaa
ccatcacacc
tctgeccace
gtaagccccet
cttgtattag
gcccaaagag
gctgactgtc
tggttggaca
atcacttgag
aaaaatgttt
gctgaggegg
aaccccgtct
cagctactcg
gaactgagat
aaaaaaaaaa
ttgggaggcet
gattgtgcca
tgatggctaa
gggcgtggtg
ttgaggeccag
atacaaaaat
aggcaggaga
tgcactccag
cacatcttta
catccttget
tatttccett
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gagagaggac
gcggtcgecg
ctaggtgtgg
ttectgggee
tggagaggga
gtgaaatgga
ttaataaacc
gaggcgtgga
tttagcttgg
ggcaccctgt
tccgggaaag
Cccccagtcga
cccagcagec
ggtgagtcgg
ccegggtceag
gattgaaagg
ttgggctata
ggcectegttt
tcagcctecee
gtctcttaca
tcttggecca
ctgtgccaac
ctcatcctct
tgacttatcc.
cagcccagcet
gaaccaggag
gccagcacgg
acttaaggtc
aaatacaaaa
gagggaggaa
ctgcactcca
cggactcaga
ggaatggtcc
caagatagaa
ttttcccace
ctttcttttc
ccaggctgga
acgattctcce
cggctaatca
ctgcctecca
tctttcttac
caagggatgg
dggggaaacta
tccacctgac
cagtggctca
gccaggagtt
ttcagggcca
gcggattacc
ctactaaaag
ggaggctgag
cgtgccattg
tgtttttcaa
gagatgggag
ctgtattcca
agtccttcea
gttcacgcet
gagtttgaga
tagcetgggeg
atcacttgaa
tctgagtgac
gcatggcectt
cactcagctc
ttctecggac
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26161
26221
26281
26341
26401
26461
26521
26581
26641
26701
26761
26821
26881
26941
27001
27061
27121
27181
27241
27301
27361
27421
27481
27541
27601
27661
27721
27781
27841
27901
27961
28021
28081
28141
28201
28261
28321
28381
28441
28501
28561
28621
28681
28741
28801
28861
28921
28981
29041
29101
29161
29221
29281
29341
29401
29461
29521
29581
29641
29701
29761
29821
29881

agccagccct
gtctattcta
atcttgtttg
tcaggctgga
gtgattcttg
agctaatttt
aattcctgac
tgagccacca
gtattgtctt
gatgaacctyg
gcccagacat
acatgcagca
aaggagttgc
gatagccaac
ctcacecgtgt
agacgtgcag
aggaggggct
ttgggtacaa
ctttgagagg
gcgaaaccct
aatcccagcet
cagtgagccg
aagaaaaaaa
ttcagacact
ccaactactc
tgggcaacag
ctcactetgt
ctceccgggtt
tgccaccatg
gccaggatgg

‘gggattacag

gtaaataatt
tgatgggagg
caacatagca
ccectgggatyg
tggctcacgce
gagatcgaga
ttagccggge
aatggcatga
gcctgggega
agctgtgcetg
aaataagccc
gcacggtggc
gaggtcagga
acaaaaaaaa
gaggcaggag
ctgcactcca
taaaagaagg
cggggaggct
tagctggcta
ctttttgttt
aatggcacga
tcagectecec
ttttagtaga
tgatccgeece
ctgagaattc
ggagtgcaat
tcctgectcea
ttttgtattt
gaccttgtga
gcceccagec
aagagttatc
aaaacagaag

ttctegtceat
tcaccctgtt
ctcataattt
gtgcagtggc
tgcctcagece
tgtattttta
ctcaagtgat
cacccggect
gttaaggctg
atttgtaatg
ctgtgtcecee
cctectgtga
tectgectgg
caatgtgcta
actgtgagta
gggcacctgce
ccttgcaggg
ttaaagtatt
ctgaggctgg
gtctctgetg
acttggaagg
cgatcgtgee
aaatgccatc
ttaataaaag
cagaggctga
agtgagaccc
cgcccaggct
cacgccattc
cceggeteat
tctcaatetce
gtgtaagcca
tagctgggca
attgctttaa
aaaccccatt
gcatttttca
ctgtaatccce
ccatcctgge
atggtggcag
acccgggagyg
cagagcaaga
ccaaggctat
aaccctgtgg
tcacgcctgt
gttcgagacc
ctagccaggce
aatctcttga
gcttgggcaa
tatgttgaat
gtatttatgt
tgagaagaga
tttecttttt
tctcagcetca
gactagctgg
gacagggttt
gccteggect
tttttttgtt
ggtgtaatct
gcctcccaag
ttagtagaga
tctgeccgee
gagaatttct
aaggccaaaa
agcactgggce

FIGURE 1-H

ttagatctct
ttgtttttgt
tttttttttt
acaatcttgg
tcccaaatag
gtggagacgg

ctgcecgect -

gctcatgaat
tgcctccage
cctgtcgect
ctcaaaagtc
ccagcccaWlg
gaacaaccgg
ttcaaactgc
actgagcccg
agaggcctgg
caggtgggga
tacaggctgg
cggatcacct
aaaatacaaa
ctgaggcagg
agtgcactcc
tctctatgec
atgcaaatta
ggcagaagga
tgtttcttte
ggagtgcagt
tcctgeetca
ttttttgtat
ctgacctagt
ctgtgcccat
tcgtggtgtg
cccaggggtt
tttatttaaa
catattggta
agcactttgg
taacatggtg
gcgeetgtgg
cagagcttge
ctccatctca
tggaacgtag
cgggaaattg
aatcccagea
agcctgacca
atagtggcac
aactgggagg
caagagcaaa
atgagtggta
ataaaatagc
ggctgggagy
ttgagacaga
ccgcaacctt
gattacaggc
ctccatgttg
cccaaagtgce
gttgtctttt
cagctcactg
tagctggaat
cgggatttca
tcggectecce
ctttgcgtece
taaggaattc
aggctaggca
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gctgaaacat
caaagctcat
ttttttggag
ctcactgtaa
ctaggactac
ggctttgtca
tggcctccea
tttctcttta
acccagcaca
cttcectegt
atcctgecece
ttgttgggca
aaggtgtatg
cctgatgggce
gagggctgga
gggaatcttt
catccttgga
gtgcggtgge
gagatcagga
aatcagccgg
agaacgcttg
agtctggata
tcactctttg
agccaagtgt
tggtttgagce
tttttttttte
ggtgtgatct
gccteccgag
ttttagtaga
ggtccgeceg
ccaagaccct
cacctgtaat
cgaatcctag
aaaaaaaaaa
acaaacaaaa
gaggccgagg
aaaccccgtc
tcecagcetac
agtgagccaa
aaaaaaaaaa
gaggtcctag
ggcatcagtt
ctttgggagg
ccatggagaa
atacctgtaa
cagaggttge
actccatctce
tgccacccte
cctaaaagga
ctgtgggaga
gtttcactct
cacctcctga
atgggccact
gtcaggctgyg
tgggattaca
tgagatggag
caacctctce
tacaggcgcece
tcatgttgge
aaagtgctgg
ttectacttt
aaatgaaaac
cgtggcecteat
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taccctgtca
attaacatca
acagagtctc
ccteccaccte
aggcacgtcc
tgttggccag
aagtgctggg
acttccacat
ggctgggege
ttcttctagg
ggggaggctc
tagagacccc
aactgagcaa
agtcaacagc
ctaggcagac
gccacttgcet
aagtcceccttt
tcatgcctgt
gtttaagttt
gcatggtgtc
aacctgagag
acagagcaag
aacatatgac
ggtggcttgt
ccaggagttt
tttttttttt
cggctcactg
tagctgggac
gacggggttt
ccteggecte
gtttctaccg
cccagcetget
gagttcgaat
aagatatgag
gaattgatgg
cgggcggatc
tctactaaaa
tcaggaggct
gatcgtgeca
aaaaaaaaag
gacagtgctg
ctcaaaatgt
ctgagggagyg
accccgtcetce
tcccagetac
ggtgagctga
aaaaaaaaaa
acattaggga
agtgggagaa
gggcttgggt
tgttgceccag
gtttaagtga
acgcctggca
tcttgaactce
acgtgagcca
ttttgctgtyg
ctceegggtt
cagcaccacg
caggctggtc
gattacaggc
ggggacttcg
aaaacaaaat
gcctataatc

Ccaaagcact
gttattaatt
gttctgttgce
ccaggttcaa
caccatgccce
gctgatctca
attacaggcg
Cgaaggcaaa
acattecctt
acctggcaat
cgtgctggtg
gttgcctaaa
tgtgcaagaa
taaaaccttc
ccggtgggag
cgtagggtca
gtgaatttct
aatcccagca
cgccaacatyg
aagcgcctgt
gcagagattg
attccatcte
acggtcctge
acctataatc
gagaccagcc
gagacggagt
caagcteccge
tacaggcgcece
cactgtgtta
ccaaagtgct
gaaaaaaaaa
cctgaggetg
ccatcctagg
ttaaaactag
ccgggegeag
acaaggtcag
ctacaaaaaa
gaggcaggag
ctgcactcca
aattgataac
ttgggagcat
catgggctgg
cggatcactt
tattaaaaat
tcgggagget
gattgcgeca
aaaaaagaaa
agggcagttt
atgacaatat
gtggagaatt
gctggagtgce
ttctecggee
aattttgtat
tgacctcagg
ctttgcctgg
tccecageet
caagcaattc
ccYggctaat
ttgatctect
gtgagccact
aatggtggga
caaagaagaa
ccagtgattt
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29941 agaaggccga
30001 tagcaagacc
.30061 agtcccagcet
30121 gtagtgagcc
30181 ctaaaaaata
30241 ggcctttaat
30301 ctgatgggga
30361 aaggaagcct
30421 gagcagatgc
30481 aaccccaggyg
30541 tttttttttt
30601 actgcaacct
. .30661 ggattacagg
30721  ttcgccaagt
30781 cctcecgaag
30841 agagcataga
30901 ggtgecccac
30961 agcaaaggag
31021 gcecccaccce
31081 ggttagaggt
31141 agttcataag
31201 gagaaatctt
31261 gctcacacct
31321 gagttcgaga
31381 ttagggtaca
31441 cacttgaacc
31501 tgtggcccag
31561 tgggttcaac
31621 tcatgcccag
31681 ctggtcttga
31741 "ttataggtgt
31801 gattgcacca
31861 aaaaaattga
31921 agctgggact
31981 gattagatag
32041  tccacgegge
32101 ttgaatactt
32161 agagcaggac
32221  ctgaggtttg
32281 gctggaggte
32341 agcttaacag
32401 caggctggag
32461 aaatcctcect
32521 aagcccagcet
32581 tttegetcett
32641 gacccccagg
32701 tgcgacacca
32761 tcaggctggt
32821 tgagattaca
32881 cagagtctca
32941  ctcegectee
33001 ggcgeccace
33061 tgttagccag
33121 gtgctgggat
33181 tgacttccgg
33241 accacgccat
33301 ggtcttgecaa
33361 catcccaaag
33421 atacgattta
33481 acaaacaacc
33541 tcctgettat
33601 cctattttac
33661 gaagcaaggc

agtagaagga
ccatatctac
actcaggagg
gtgatgacac

aaaactggcc

agcttgggac
aaatgacacg
ctgggtaaat
tgaccttccce
aaacctcttt
ttttttettt
ccatctceceg
cacctggcac
tggcecagget
tgctgggatt
actccaggtt
tttgccttag
taaaagttat
tggtgtaaac
gtaattccta
gacaggcatt
gatggaggca

gtaatcccag

ccagcctggg
gtggcatatg
caggaatttt
gctggagtge
cgattctgct
ctaatttttt
acgcectgacce
gagccactga
ctgcattcca
ttgatgggag
ttccttettg
ctgaaggctg
ccatgttgtg
cagtgaccag
agacttccte
agggtacctc
agagttttct
ctttctgttt
tgcagtggta
cccaccctta
ggtttttttt
attgcccagg
atcaagctat
cacaaggcta
ctcgaactce
ggcatgagce
ctctgtcgee
cgggttcact
accacgcctg
gatggtcttg
tacaggcgtg
tgatccatct
gccgaagcecece
tgttgcccaa
tactgggatt
gaataccata
atgactacaa
gtacagcgac
agttcaggaa
tgggtatcaa

FIGURE 1-I

tcgettggag

aaaaaataaa
ctgaggtyggg
cactgcactc
aagtagcttt
atgacttctg
gtgagtgaca
gatcaaatga
aggtgaggga
gaaggtcttt
tttttgacac
ggttcaagca
cacgcctggce
ggtctcgaac
acaggcttga
tgagacctgg
tttttaccte
gtgggagggt
ataaagaagc
gaggaggcga
ctgggcagga
ggaggaggag
tgctttggga
caacatagcg
cttgtattct
tttgtttttg
agtggtgcca
gcctgagect
tgtattttta
gcaagagatc
gcctggtcaa
gcccaggtga
gaagggtgag
gggtgatagg
gatttactgg
ggcagtgacc
gatttggtaa
ccegetgeac
aagttctgca
tgactatata
tatttttaga
caatcgtagce
gcctectgag
ttttetttgg
ctgaagtgca
tetettgect
attttgtatt
caacctcaga
accgtgeccg
caggcaggag
ccatcctect
gctaattttt
atctcctgac
agccaccatg
gttctggcct
agcttgtttt
gctagecttg
acagatgtga
agattcatcc
tctaatttta
tctgtctace
actgaggtte
atgcaggacc
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gccaggagtt
aaacctaacc
aggateacct
cagcctgggt
gggattagcec
catttacttt
aaggatgttc
tcagctttge
agtccccgaa
tctgecatcte
acagtcttgce
gttctecctge
taatttttgt
tctagacctce
gccaccacgce
ctctgccaca
tgtgaaatgg
ggtacctgag
ctccctggat
ccactagctg
ggaacagcct
gaggtaggtt
ggccaaagca
agaccctgtc
caactactct
tttttgtttt
tcttggctca
ccecgagttge
gtagagatag
ctectgecte
gcccaggaat
cagagagaga
gttggcagag
gagtcatgga
aagccaatga
gtattcaaga
aggactgcag
caggcagctg
agagtctata
tatatatatt
gacagggtct
tgactgcage
tagcagggac
tgttttttgt
atggcaggat
cagccacctg
tttagtaaag
tgatccacct
gecttttttt
tgcagtggtk
gccttagect
tgtattttta
ctcgtgatce
tctggectgg
cccaaagtgce
taattttttt
aactcctgge
gccaccatge
cttttaagca
aaatatttca
tcttaagtga
agagagacaa
ccececggtee
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ggacaccagc
aagcgtgetyg
gagcctggga
gacagagaaa
ttgggttcca
gcaatcaggt
tcctatcatt
ttctgatttg
cattcccage
tgcctgatag
tectgtegeece
ctcatectcet
atttttagta
tggtgatcca
gcggctetge
tttcteccte
agcagatggc
agagactcta
ggctcaatct
ggctttgaag
gggcaaaagt
ggtgtaggcc
agaggattgt
tctaagaaaa
ggaggctcaa
tttgagatgg
ctgcagectc
tgggattaag
ggtttaccat
agtttcccaa
ttgaggttac
cactgcccect
ccttgaatgce
gggtttStga
gcagttggcet
agggaaggac
gtcagggtca
agctgggttt
ggaggtggta
tttttgtttt
cagggtctca
ctcaaactcc
tacaggtgtg
ttgtttgttt
cttagctcac
agtagctggg
acagggtttce
gccteggect
tttttttttt
cgatctggge
cctgagtage
gtagagacgg
gcecegecttg
ccaggctggt
tgggattaca
tttttttttt
ctcaaatgac
cccagecettg
cataattcaa
atcactctaa
attctcctac
agtcacttac
tgatgctttt

ctgggcaaca
gcatactagt
ggtccaggcet
gaccctgtct
gtcccageaa
gagacctcct
gtgtcagggce
gagggtgggt
agcttctgga
gtcttttttt
aggctggatc
ccagtagctg
gagacagggt
ccegectcag
ctgatagctg
tatgactgtg
tggcacaggt
gcttggtctt
tcteccaaaaa
gatgtgtagg
tgggagcagy
aggygcagtg
ttgagcccag
aataaaaaaa
gtgggaggat
agtctcactc
ctecacctec
gtgcccacca
gttagccagg
agtgctggga
agtcagctat
aaaaaaaaaa
caggtggagg
gcaggccagg
atggtccttg
agacaagtat
agaagaggtg
cctctagggg
agagagaaga
tgtttttaac
ctttgtcacc
caggctcaag
agccagcagg-
gagaccggag
cacaacctcc
attacaggca
teccatgttgg
cccaaagtgce
ttttttgaga
tcactgcaag
tgggactaca
ggtttcaccg
gcctceccaaa
cttgaactcc
ggcataagcc
ggagaaatga
ccecgecttgg
ctttcttgag
tgacttctgt
aaaagaaacc
ctttaatage
ccacagcaaa
tttttttttt
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33721
33781
33841
33901
33961
34021
34081
34141
34201
34261
34321
34381
34441
34501
34561
34621
34681
34741
34801
34861
34921
34981
35041
35101
35161
35221
35281
35341
35401
35461
35521
35581
35641
35701
35761
35821
35881
35941
"36001
36061
36121
36181
36241
36301
36361
36421
36481
36541
36601
36661
36721
36781
36841
36901
36961
37021
37081
37141
37201
37261
37321
37381
37441

Ctttitttect

ctcagttcac
tcagcectete

. tttttaggta
aggtgatccyg:

gcagcetttt
gggtctttct

. cteetggget

caccaccaca
ctecgetetgt
ctcecaggtt
caccaccatg
caggcttatc
ggattaaagg
gggtctcect
ttggcctcac
ttttttgttt
taatcccage
cagcctggge
ggtgacacgt
ccaggaggca
gaaggagact
taacctggtg
atcccctgaa
gtctagtgca
tcttttecac
tcacaaacac
ttaggtgtet
gttegtetgt
tgcagggact

‘gaaccttacc

gctgecteegt
cacgaccacg
actggacctg
ccagaccttt
caatgcggtg
catgtgttct
gagggggaat
ctttcttctce
agaggtggac
ggcccaggtce
cgactcctte
gctgacgtgt
ctacagtaag
gcggggctcea
cagaggtctc
tgacgctgaa

.ccaccccaga

agcttataca
caatggcccec
agtcetgece
ggacgagagg
gtgceagget
actgcceate
ggccaggagce
agecggeggyg
tgttgtatcce
gcagtcataa
aagaaataca
acgcctccecet
agtggtgcca
gggacgccgg
acctgcacac

ctgagagaga
tgcaatctct
aagtagctgg

‘gagacggggt

cctgcectegg
tgttattaga
ttcccaggcet

-caagtgatce

cccagttaac
cacctaggct
caagagattc
ccagactaat
tcgaactcet
cgtgagccac
atgttgcecea
aaagtgctag
tgttttgttt
actttgggag
aacatgctga
gcctgtaate
gaggttgcag
cagtctaaaa
tggtggtgty
tccecagagge
ctgggctget
ttttecactct
tcggggeect
gggcgtgttt
taggcaggca
ccagaacggg
ctacgectgee
ggggagaaSg
gtgctggtga
cggccccaag
ggtgaggatt
cctgtggcea
aggcgtatgt
gaaatgccce
tcectagtee
acgcagggga
cacctggcac
tcggccaagg
gcagtaatac
aaggggcagyg
ctgtgtgect
agaagggacc
tggggttcca
ggacaacggg
Caagaaccag
tatcccccaa
ccacccacct
gattgtccegy
tgggggaace
ggggaatcag
actcaagggg
cagagctggg.
tcceecacage
tgggcactge
gactacaaca
gaacctatce
cactgaacag
aggacagggc
ctaaaacact

FIGURE 1-J

ctcteactct
gccteetggg
gactacaggce
ttcactatRt
ccccccaaag
ctctgtcatt
aaagtacagt
tcctgectea

cattcattca’

ggagtgcagt
tcetgectea
ttttgtattt
gacttcgtgg
cgcgccetge
ggcttgtett
gattacagcc
tttaaagaat
gcecggggtgyg
aaccccgttt
ccagctactce
tgagccaaga
acttaattaa
tgcctgtaat
agaggttgca
gaatttattt
aagatgctgce
cttaccagtt
gggggagata
gcaaggtcca
tggaactgge
aggtggaggg
agctgaaacg
ggagagatca
ggctggagcet
gaagaagcca
caggatcttt
gacctaggct
agagaagggc
tgccagecgac
ccgtggtcetg
tgggggacca
cctcagtcag
tggggaacca
ggcggagtgg
attccaggcet
gaggtgacag
gcccagecac
cgcagcttct
acccgggage
ggcccaatct
ccatgtcate
gaaactggac
cattgcccga
tgactgtcac
aggtcacccg
tgggggcagg
cccecggtat
aggectcage
ggcccaaaaa
cgggacaggg
agtggaagac
attgtcctca
aggccacgca

gtcactcagt
ctgaagtaat
acacaacacc
tggccaggcet
tgttgggatt
actgactttt
ggcatgatca
gcctcccaag
ttcattcatt
ggcacgatct
gccteecgag
ttaatagaga
atccacccte
caaccttttt
gaactcctgg
tgagccatca
gtctaggcca
gcagatcact
ctactaaaaa
aggaggttga
tcatgccate
ttaattaatt
ctaagctact
gtgagccaag
gaccagacac
tgtcatgaat
ttcactgaag
ctgaagaggt
cttcaccaga
acccctecce
tggggcacce
ggagccagct
ccatggagcee
gtttgagaac
gcagggagaa
tgagatgggt
gctgagtggce
ttegggacgt
tcecccacaa
ttccetggac
gaggttgaac
tgtgaccgea
gagccaggag
ggcttcttgR
ttecggegee
tgaagtgtga
tgggecYgag
cctgctetge
ttcgtgtect
ccctgaaggt
tecategtgtt
gtggccagaa
gctcaagtgt
tcgagatctt
cRaggtgacc
ggccatggac
gagattgtca
acgtacctct
gggaccccca
cctettecte
atatgccatg
gtcagataca
tctgatctgt
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ctagagtaca
cctttectea
acgectggcet
ggtcttgaac
acaggcgtga
tttbtttttt

cagttcacta’

tagcagggac
catttatttt
cagctcactg
tagctgagac
cggggtttca
cttggcctee
ttaattttte
cctcaagtga
cacctggcca
ggctcattta
tgaggtcagg
tacaaaaatt
ggcaggagaa
accctcecage
aaaaataaaa
caggaggctyg
atcgagccac
ctagcaatag
aaggaatatt
atcttgacat
agggctccca
cacccceccacce
tcttggcage
cgggccaacce
gtgggggage
aatttctcgt
acctceggccece
ggtgggggtg
gtggcecccegg
cctggaagag
ccatccetgt
cttgtcagee
Rggctgttce
cccacagtca
gaggacgagg
acactgcaga
gggtgtgacc
caacRtgatt
ggcccacect
ggcccagctce
aaccctggag
gtgtgagtgg
cccataaggt
tttccagatg
aattcccagce
ctaaaggatg
gagggcacct
gtgaatgtgc
ctaatgcaat
tcatcactgt
ataaccgcca
tgaaaccgaa
ggccttecceca
cagctacacc
acagcatttg
agtcacatga
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gtggegegat
caagtaaacc
aatttttgta
tcctgaccete
gccaccacac
aatagaaaca
tagccttaaa
tacaggtgtg
gagatggagt
caacctccac
tacaggcgtg
ctctgttggt
caaagtgctg
ttagagatgg
ccctettgec
acaggttttt
ctttcacctg
aattcgagac
agctgggtgt
ttgcttgaac
ctgggcgaca
atacaaaqat
aggcaggaga
tgtttgcececa
actttgaagt
ttgatcccet
tectatetge
ggcaggtgca
tctgttttee
cagtgggcaa
tcaccgtggt
ccgetgaggt
gccgcactga
cctaccagcet
gggtatcctg
ctaaggggtg
gatctcgcag
ctgctcacac
ccegggtect
cagtctcgga
cctatggcaa
gcacccageg
cagtgaccat
tgaacccggg
ctgacgaage
agagccaagg
ctgctgaagg
gtggccggee
ggctgctggt
cttgcctceca
gccececRact
agactccaat
gcactttcce
acctctgteg
tctgtgagtg
cctecaccgece
ggtagcagcc
gcggaagatc
cacacaagcc
tattggtggc
taccggcect
gggccatggt
ctaagccaag
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37501 aggaaggagc
37561 gaagtggtgg
37621  tgctgcctat
~ . 37681 catgtgtagc
: 37741 ctgtetactg
- 37801 tttattgagt
"37861 cagtcctRat
37921 gtgectggea
37981 agaaggagtg
38041 tcagagatta
38101 gccacctcce
38161 ctggacatga
38221  atttcactgg
38281 gcagtgggga
38341 gcgtgtgtgt
38401 agtggtgcaa
38461  tcagcctcet
38521  tttttttttt
38581 ataaagcttt
38641 ggagtccttt
38701 tgggttgatg
38761  tctctagtga.
38821 ggaatcttat
38881 ttggggecte
38941  tctctagage
39001 gggtctctgt
39061  agcgegetgg
39121 tcegggacct
39181 gggaagtcag
39241 cgcacceege
39301 ctcgacgtga
39361 cgctgggcca
39421 ggtgagggga
- 39481 gcgccegegyg
39541  ttggagccte
39601 ttceccggtgg
39661 agcctggagce
39721 ~ gctggaccce
39781  ctggtggtcc
39841 ccctggggac
39901 aagcgtgagc
39961 ctgctcecag
40021 gtagggatce
40081 caggcgtaaa
40141 ctggggaaat
40201 ggcaggagaa
40261 cgtctatgca
40321 tacccgggag
40381 cttgategtg
40441 aaataaaaat
40501 aaccagcctc
40561  tttgtttttg
40621 agggcacctg
40681 gtaKccccag
40741  cgcgggcegg
40801  ttggcgcege
40861 caccttcaga
40921 aaaataactt
40981  catattgagg
41041 gatcagatgg
41101 ccagccagat
41161 ggagtcaaaa
41221  ccgagcagaa

aagactcaag
gggagacata
tgggtatgct
atcaaaacac
accccaacce
gtcttttatg
cacattcaag
aaaagatcaa
atttttectat
cccagtgagg
cacccacata
gtgcccaggg
gagcttgcac
agggggccaa

gtgtgtgtat-

tcatggttca
gagtagctgg
tYcagagacg
ctcaactgce
ctaagcagce
gYcataccct
aaactaaaga
tcttgacctg
cccttectet
cggecectgge
tcecectetgte
gacgccggac
cagtgcectt
tgcagctcaa
tgcggcaagg
gggcctggag
ccteccaggat
gggggctgga
acctcactca
cggtcttaaa
gctacttggt
gcttcacegg
gcgacttctg
gcaacagctce
taggaggaag
tccacgcggg
cttggagcce
tectceactgt
gggggatgtt
ggccatacat
tcgcttgage
aaaaatacac
gctgagttgg
ccactgcact
aaaaataaat
tgtcctgtga
ttgttgttgt
aggtttcctc
cgggtgtcac
ggagagccac
cgccaccacyg
ccctgtgett
accacgctgg
gacgtggata
tccacaggga
gagcgcatgg
gcatcaccct
ggcggactca

FIGURE 1-K

acatgattga
gccccaccat
gagg¥Ycccac
aaaggcccac
ttgatgatat
taggctaaat
gtcaccaggt
atggggctgg
cggcacaaaa
ccttattect
catttctgcee

-aatatgccca

tatgcagctc
ggtattggag
gtgtagacaa
ctgcagtctt
gaccataggc
gggtctYgca
tcagecttgt
acagcctgat
gaggttctgg
ctccteteca
gggagcggaa
ccagggtgga
tctetggege
gctgctgttt
taagcgggceg
ctgggtgcgce
ttgcagcaac
caagacgctc
ctcectegeg
caccgcctac
agaggtgggyg
gaggctccec
gggcaggaaa
ggtgaccctg
cctggatcty
gcagcccegtyg
ggcacccatt
ggggcagaga
tcgacagacc
cgcgcccaca
gggcgctgeg
ctatgccgge
ggtggctgac
ccaggagtte
aaattagcct
gaggatcctt
ccagectggg
attggcgggy
cctaagggtc
tgtttttgceg
actcagggcc
agaaacctct
gggcaggggc
cggcagctct
tecctggagge
agtgagacca
cgcagaagag
atatcacaaa
agttgggggt
cggtceettg
ggggcgetee

tggatgttaa

gaggacatac.

agacttacag
acttcctgac
gtatttattc
gaacataggt
acagttgtac
gacttctcat
gcactatatg
ccctteececce
agtgttcaca
agctatgcecct
cagtttectg
gactccctee
gctctegete
gaccttttgR
tcacaacacc
acattgccca
gtgagttgag
cctcecactt
tccaaatcgg
gaaaaaaaca
tcectttttg
gtcgaggagy
ggggcecctt
tttttggcgg
caaagcccca
atgagceccegg
agctgteccec
agagggcecgyg
cactgcectceyg
agtgagggac
gaagggtagt
cttgecttag
tacactttge
aggcatggaa
gccaacgtga
atctgccacyg
acactgatgce
gagttatgac
tecectgtgtt
gctttggect
tacctatgca
tgagcgagaa
gcctgtaate
gagaccagce
ggtgtggtgg
tgagccectga
ggacagagca
gaaccctctg
cgcattactg
atcactttcet
cacctggggt
ccttctgcetg
g99gtggggt
gattggatgt
caaacaactg
cgaatggtgg
gtatccatgt
ctcgaattct
ggggggtgte
ttctcgegtyg
agggtggcte

11/146

agtctagcct
aactgggaaa
aagaagtggc

ggatgccagce.

atttgttatt
ctectggectce
aggttgtaca
tggccaacct
gactggtaat
caaaactgac
atgacactca
tgtcctettg
cagtgatcag
cagctttgga
tgtcacccag
gctcaagtga
acacctggca
gactteccttt
gggaggtgtc
ccteccceccaa
actttctatg

tttggtttct

cagtactecc
cggggctgeg
agtccggget
ccgectacce
agggtagccc
agttcgtggce
agccgcagaa
gttgggtgtce
tgacctgege
aggggctcgg
tgacagtcge
aaccgceccca
gctgccacgt
gcecgggtcat
ccttgaccta
cgcgcctcaa
tcggtgagge
cccgagaggyg
ccgttectaa
ccggttceecat
agtgcctage
aaagaggaat
ccagcacttt
tggacaacat
ccecgeacctyg
aagtcgaggt
cgaccctgte
gaatcaataa
cccttetteg
ccaagttecct
cccgaagecce
gccttatcega
tcatggtatg
taagtttcct
tggagcgaga
ggaggggagg
ggtggcagcce
gacgatgttc
aaagcttggg
gatgtcaggg
gagctcacac
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gatgagaggg
tactgaaact
cctecataga
ttgggcactg
ttaccagcta
acggagctcce
‘ctgcaggaga
gcetttecee
ggttacaggt
acctttgtta
gcggtcatgt
tecetgtttge
ggtectgcaa
agectcatce
gctggagtgce
teeteecace
aatttgattt
gtgttagtta
acatccagct
gaaaacattg
accttctggg
aatgaggcect
gggccectetg
-ggcctectta
ttttgccatg
gggagttggg
tctegegeee
tgtgcagcecg
ttccagectce
ttaccagctg
aggaaaaaca
tcceggetgg
tctataggga
cagcgtgatt
gacgcaggtg
ctattccgaa
cgagtttgcect
tctcgacgge
acccctgtaa
cgcacagacce
ttctcegectt
cgctgeectt
tatgaagtcc
atgaaacaat
gggaggccga
agtgagaccc
tggtcccage
tgcagtgagc
tccaaaaata
aggcttcectt
gaggaactgg
tgtctcectg
cagactctgt
gtgggatcag
gctttectga
atcccageces
actcatctcc
gtceccacgga
dgggaaggggt
tggtagtcac
gcccggaagce
ccYccaccca
acgctgagta
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41281
41341
41401
T 41461
41521
41581

41641

41701
41761
41821
41881
41941
42001
42061
42121
42181
42241
42301
42361
42421
42481
42541
42601
42661
42721
42781
42841
42901
42961
43021
43081
43141
43201
43261
43321
43381
43441
43501
43561
43621
43681
43741
43801
43861
43921
43981
44041
44101
44161
44221
44281
44341
44401
44461
44521
44581
44641
44701
44761
44821
44881
44941
45001

gacacgtgee

gacgeccecgeg
gceeecteeg
ggtcaaaagg.
ttecceatcee
gcgetyggtgg
atctcagcca
agtecgeggee
tgccggecte
ccaggagctt
ttggaaacca
cccaccegee
cgcctectgt
gctactcegge
cgctctggtt
tgtcccteee
gtcttcteee
gatagcccct
agacccagtg
ggtccacgga
cctgactcag
gttccegegyg
tgtagggtce
cactctccte
ccatcceggg
cctectacgee
ctctgctace
ccggaggect
ctcecteeeeg
tggctcececa

‘cggacctgca

gcaccaactg
cccagagggg
agccegtctg
ctttecgtga

ccgeccectg’

gttcaaagag
cgctgcctee
ccgggececeyg
gcagcttege
ctcggaggga
acggactggg
gagtgtgggg
agatacatct
gtgccttgag
cgctcggagt
gcctegetge
acggactgtt
gtcctgatgt
cagagcagga
agacccggga
ggtgggacca
aggcgtggce
cctgtacage
cgggcagata
aatgctccge
gaggggcaga
ggagttccag
gacgacagac
aagaacagga
ccttetggtyg
ttcttacgtce
attcggactg

cgctgcacce
aacgctgege

tcgegtgeSg
agaaggatca

agtgcctece
gaggagctaa
gggctggggt
ggggatgacg
cacgtagacc
agcgcacgcect
agttaccaac
gcgecgegceg
gctttececg
ctctgggetyg
cggggtggac
agctctgecc
cttcccecte
acccgctteg
tctetectgt
ctggcatctt
aggcgctgtt
ttcettecat
ttcetgatcece
gtatccegge
tceecttete
ctceccececat
acgtcccaga
gggcaggacg
ccctctgaga
ggctcagccece
gcctegegtg
ccecteggecg
tttgcgttgg
cttcttecge
gttctgggtg
ggtcccaggg
ctgcggactce
ctggcagceceg
tgcgagecte
cggtgaacca
ggaccatgga
actgtttgaa
aggagatggg
gaatgctgac
gatgataata
tagttcaaac
tceeeggete
tcecagectea
caccctcgaa
gggtgccagg
gaacgtgacc
gaggaatgcg
cgaggggcgg
ctgagaggcg
aggggcgggc
cceccaggett
tggtgacagt
ccgeggtecece
gcagcttctt
gcgcagagct
acttccaagyg
taagcctctyg
ccccaggagt

. FIGURE 1-L

tgggtaaata
gcacgcacac
gagctgacdcc
gtgagagagg
aaatgtctgt
atgtgqggggce
aggggtttgg
cgagagagcg
ccaggggteg
cgccteccge
gttaaaccaa
gagcegtect

ccgcggegat-

ctectgggect
agggeggggg
tcgecteget
ctccecaaca
agatcctagg
ccgctececg
cccecactege
ccegetecac
gagcccagcce

ttgacccage.

attctgccag
tcagcettge
gctttecege
gacacccteg
cgggacgcect
acccttgact
gcgttteect
gcgttegtgg
gagcgcggtyg
ttggcgegge
tgcgegegge
gccacgcgceg
teccteceett
tteececttg
gtgggcgaga
acgctgaccce
ccecgagege
gccaatttct

aacagctcgg-

gacccagtgg
cccgacttea
cgataagata
ttggttcttc
ttggaagttg
gaggccaggg
ggggacgcat
cagctgRtcet
atctacagta
aaggcgggge
ggcaggtggg
gggcgecgta
cttgaccgga
cccggcacca
aacctgcgca
ggggcagccec
ctgcgacgcee
tegtgtecta
acccgectge
taaccccacg

tggacgtggce
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cagacccgga
gtgtcctcegg
ggaggggtgce

-catccccaca

tagtccccaa
ggRgctcgga
gaagggcaac
tggtcgeccece

ctcactcctg

ccceccgeey
tceeccaageg
ctagcccage
gccagggcect
ggggctctte
cggagtccct
cccacgcecte
cacacccgag
tgttetteeg
ggtacctcct
ggtccgecgaa
ccagagccct
ttgcgteceg
ctcgtctcte
gaccctgaga
tgtgttcatce
cgctccatcg
aggtttagac
gggttecttte
cgacataggg
gggcageggt
agcgeggyggg
gcctggagac
agctggtgga
gcacactaca
tactccacta
caggccccac
cagagcgacc
acttcaccct
tgctgegggg
ggggcgeggt
cgtgtcgcge
cccccagaga
ggtcggtegg
accctcgecg
gtgcatgtca
gacccectage
gctcggaaag
tctacctege
tecgtggecac
gcaacgtcac
aggaaggagg
gaagagtggy
ggcggagacyg
ccctagtteg
gggaggggta
ctcctgacce
gctgggRccc
gcccagette
accctegatg
tgtgagttgg
tcecteaceg
ccetgeccge
ccgagggecc

gccgagcgga
ctcgctggca
ttagaggtat
ccctececta
atgtatcccce
gtccagctta
ccagcatcce
cagaaggccce
ccagctcgece
cctectgeege
caactctgce
tceteggete
tcgecaggge
ggcctetcag
ggacctgaga
tgcceccacce
cceccagette
cacccaaccce
tacgctStge
gactccatct
ggcaaccggg
gctcegtgtt
ctttgcectt
actggttcat
caagaaccca
gcgetttgga
tctgggagtg
cctggctgea
gcgctaagat
ctcgcaggag
ctcgetgtgg
ctcgetgege
cattcgcgag
ggcgcgtggg
ctctecectee
cttctgttece
agatcgcgta
gagctgtagg
cgcccaggag
gctcacagec
cgagctggac
gctcecgaace
tgtttaggag
gctgagctgt
agtgcttagg
cctgtctecg
gcccgtgage
actgggggac
tgccacagee
cctgggggge
cggggtctec
cgggacctca
taatcgetgg
ttctcagecac
tggtcagtat
tgagcgaacce
aagctctggt
agctaaatgc
tggacgggga
tgataaccce
tgtcgtggag
agacgctcec
agagcagacg
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ttctaattta
ctttecgteec
ggctcecgegg
gaactgtcct
gccctaaggg
ttatcatgge
Ccgatcccag
tgggccatca
ttcaccaagg
cgccecectec
tcececacac
gcgctctect
tgcgeeggge
gtaagagccce
aacggcctcec
tcgagcectga
ctgactccte
ttcgeectgg
tgtgcaccat
ctccaactac
tcectecaget
cttcaccggg
gccgcaaacyg
ccececatece
cctttectet
gaccatggct
cgcctttaaa
gcctetectce
gtcagggagt
cccttectggg
ctgaattgca
cgaaacggga
ccggagactce
ctcattcgea
ctcecaggec
aagtcecggY
gagctgatgce
gtceeceggeg
ctgatccgec
acggtactgg
ctgcggecge
ttctgtgagt
gtttagaggt
ttceecctee
acatattgag
gatgccccge
tgcactctgg
cagaatctga
acagctagcg
gaaaaccggg
gcggctcega
gtaccggaac
ggaggaggag
cccgaggatt
actacgacca
cagcgtctce
cacactggag
caccgagaac
gaccctgatce
tcgcecccea
gcggagecat
cggctagacg
ctgcgetgeg
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45061 aggccegegyg
45121 tggctctggg
‘45181  cggccaatga
45241 ggtgcgcagg
45301 gagtaggagt’
45361 gttagtgggg
" 145421  cctagggegt
45481 tttagacgaa
45541 actagcgtga
45601 aagccttgcce
45661 aacaatacac
45721 attacttggc
45781 cctgatgtga
45841  gtggcceggg
45901 gccaaaaatg
45961 ctgtgggaca
46021 ccagatggcce
46081 tctgggcgee
46141  ggctcegggg
46201 agagctcceca
46261 cgccacgget
46321  gggtagggag
46381  tgcagcgeca
46441 ggctgaggct
46501 ctctcgggaa
46561 ttaccactgt
46621 ggaatgtgag
46681 agcggtggga
46741 gcctaaacca
46801 aacactttgg
46861 gccaacatgg
46921 ggtcccaget
46981 gcagggagcc
47041 tagaaaaaca
47101 ttagaacact
47161 gccgcaacag
47221  tgceccatcag
47281  tcagtggctg
47341 ggtggccgaa
47401 gacctgecege
47461 cctecaacatc
47521  ccacggegge
47581 cacggtgcgce
47641  gggcgtgace
47701 ctagacggaa
47761 gcactttgag
47821 ccggggctgt
47881 aaacttgacc
47941  atgWtggagg
48001 gggttctcte
48061  atggggagag
48121  ggctgaagtg
48181 catgggttgt
48241 cttegtgeet
48301 ccgcgagggt
48361  gggcgeggeg
48421 caagaagggc
48481 cggagcgggce
48541  gggcgeggee
48601 agcccgetec
48661 ttattgcttt
48721  cccattttet
48781 tgtttctgca

gaacccagaa
cctgetgggt
tcaaggcgag
gtgcaYttct

‘agggtatgag
‘ttggagaaag

ggtatttggg
aaaggcgceca
cacctccttg
gcgccaagga
tcectectee
tggagggaac
tctgcgtgeg
agcatgcggg
tggcegtcac
accccggctg
ccaggtttga
tgttttectg
gcRccactga
gaatccctag
ccgtggccaa
caggggtgcece
ccggagatgg
tcegegetgg
ggcatcccat
gtggccacca
tgggggcage
gcattcaagg
dgggggtaatg
aaggttgagg
Ccgaaaacccg
acttgggagyg
gagatcccge
gaaaaagaaa
gacctgggct
cagcctgatt
aggcgeggtyg
ggccggegcet
cttgctgecet
gcggaggcct
ggcctgtcga
gagtacgagt
gtggecggta
tgggtcttgg
gtgggacaga
gggtgggaga
cactgctgea
caattcacaa
gagagagggg
tggggtcggy
ttgacttgtc
cgatataaat
ctcecttcte
gtgggagtgce

Cteccacceeg

ctgctggceg
gagtacaacg
ggcggegcetg
gagtcgeegg
ccteteceeg
atttatttac
acccatcccce
aggtggaaca

FIGURE 1-M

ccctcagtge
ccagtcactce
gcggtcaagg,
atctggttca
gtgtcecttt
atcttggagg
cggagtcgtg
ctggtggcte
gatcggegte
gggtctaggg
agacgcacca
agaagcctcg
ctctggagaa
cacttaccgce
ggtggaatgt
gacttcctgg
ggagccgagce
tgaggtcgat
gggggtgctg
agtcctggea
aacagtcgtc
ccacggtecca
atgaatctac-
cctgegeege
ggcctgagcea
atgcgcatgg
accggatgga
gcacctcectce
aaaattctag
cggatgaatc
tctctacaaa
ctgaggcagg
cactgcactc
attataggga
tcacctectt
gtcggggaag
gtctcccate
aagccccact
cgcceectgg
ggcctcecage
gcaacaacag
gcgcaSccac
agtggcagct
ggcggcegge
gtagaagtca
tggaggtgge
ggaaaggact
tccactgtgg
tcaagatcge
ggaacctgac
gccaggggge
cgggactcgg
ccaaggccag
99g99g9gcggt
caggteccgtyg
cgggggcegyg
tgcaggaggce
gcggggceggce
€ggagggcga
¢gggccgggg
ttattcattt
tcaataaagt
agcccagggt
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actgtgcgeg
gggcgcetcte
acgtaacget
aggtctggag
gggtgaggtt.
atggaaggga
gadaggcggg
aggaagctcc
caagggttat
acgtcagatt
gcgctggaca
ctgagctgtg
ctcggggeeg
tgcgaagcca
gagtaggggc
cceceegtgtg
tgccccagea
gggaagccac
ctgccgetgg
cceggtatcet
gtgagcgcgg
ggcactccect
ctgcccaagt
ccggggtege
gcagcgegtyg
cacggactce
ggggacacgyg
caatcccatt
ccaggcgcag
acttgaggcec
aattagccgg
agaatcgctt
cagcctggge
ataggagcac
ccattcggtg
gaggctctga
gatcgttgtg
tcaccttctg
aggcgtgege
ccagatcagce
cacactgagc
caacgcgcac
ggggagaggce
ccegectgee
aaggtgectt
agggggactg
ttaaaacttyg
ggaagattgg
cttctctcac
ctggtectge
taagtgtggt
gtcgeectgg
acagtgagct
gggagaagcc
gctatgggtc
cctggectte
cgagagctca
aggcgcggag
ggtcttegee
gacgcceece
atttatgtat
ttttataaag
tcecagtegtg
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ctecegacgge
aggcacttac
aacggtggag
ggtggcecage
ttgggaaagg
ccgggtggge
cagtccagag
cagacagagt
gcagggacaa
tgcccecaaa
gcgtgggetg
tggcgeacygg
tcatcgaggg
ccaaccctceg
accgcggagt
agcccctgcea
attggacatg
agccaagcgt
cacccccaga
acgtctgcaa
agtgtgagcg
gacatcccce
caccagacgt
cctteceeag
tcecegagagyg
cggaccgtca
teeteggaag
cteggggaca
tggctcaggt
aggagttcga
tcgtggtggt
gagcctggga
aacagagtga
ggccectecte
aagaagggcg
taggaggcag
ggccggagea
tgcectteag
ccaggaggaa
tggcgegege
gtggcaggeg
gggcgccacg
ggggcgaggt
teectetegg
agcgggtaggg
aattcaaggg
ggctggattc
ggagggacca
ttectgaage
cggtcctceat
cacgggttta
cactgggagt
cceeggggea
cceecggaget
gccgtgggeg
tacgtgcagt
ggcgaggccyg
ggcggacccs
atacagctga
agactcacac
tcaactccaa
gaactccctg
acctcccgag

ggggccgtge
cgctgcaagg
tgtgagtggg
ctccagggaa
gaagaggctg
gtgccecctag
tgtttaagtt
gcatgSctcg
cacttegtgg
ccccaaagcec
cccagaacgce
ggtaccgceg
gctgttgegt
gggctctgeg
taggcaggat
atectgtttce
ggtggaagga
gaagtgcgtg
ccctagtece
cgccaccaac
aggcccagge
atggctgett
ggctggaagg
gagtgcgetg
acgegggceac
ctgtgggegt
aatgactcgce
gggaattcca
ctgtaatcec
gaccagcecg -
gggcgceetgt
ggcagaggtt
gactctttct
aaatcctgga
aggaatttta
gatcctctte
gggcatttga
accggccagt
acttcacgtt
cceeggggge
ccatggga;g
cgcggegeat
atctgagagg
tcceggKaga
gctgttgatce
gagggaccct
tgcgtggtag
aagtcattgg
tcetgggget
tttttggggg
tatccccatg
ggccttattg
tgaggactga
tggccaccct
gcgcggeggyg
ccaccgcectg
tgtgtctgaa
aggcggeggyg
catcggegtg
gggggcttat
gggcgtcace
teteegette
ttattcatte
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48841
48901
48961
49021
. 49081
49141
49201
49261
49321
49381
49441
49501
49561
49621
49681
49741
49801
49861
49921
49981
50041
50101
50161
50221
50281
50341
50401
50461
50521
50581
50641
50701
50761
50821
50881
50941
51001
51061
51121
51181
51241
51301
51361
51421
51481
51541
51601
51661
51721
51781
51841
51901
51961
52021
52081
52141
52201
52261
52321
52381
52441
52501
52561

aaaaagcgat
gggaggccea
agggagaccc
gcgtgtaatc
gatcgagacc
gctgggeatyg
cgctttaacc
tggegacaga
atcccagcac
ctcgctaaca
attagccgag
gaatggcatg
accctggcag
cacagtactc
ttgaggtcag
atacaaaaaa
gctgaggegg
cceegteact
agctactcaa
agccaagatc
daaaccaaaa
ctgtaatccecc
gatcttgecca
daaaaaaaaa
ggacttttgg
ggcaacatag
tggagtcteg
ctcegtetece
ggcgcecetgec
cegtgttege

"aagtgctggg

tgagatggag
gcaacctctg
ctataggcat
accatgttgg
cccaaagtgce
ccagacatgg
ctttgagcect
aggtgacaga
ttgaacacct
tttttttgag
cactgcaagc
gggattacag
gggtttcacc
ggtctceccaa
ttttctcagt
ccecttgggcea
gcectetgat
ccggcagagce
cctgagactt
ttagcatgtc
ctgtgtccac
gattcagaac
cctecatceecec
gcecctectce
aacatgtaat
tgctggagee
cactaacagce
cctactgacce
gtgcaaaagt
acgcctgtaa
aagaccagcc
ccggacatgg

ttttgagagg
ggtgggagga
tacgaaaaat
ccaggacﬁtt
atcctggcca
gtggtgcgeg
ccggaggcag
gcgagattcc
tttgggaggce
cggtgaaacc
cgtggtggcyg
aacccgggga
acagcaagac
tcgettgaat
gagttcgaga
attaaggcceg
gcggatcatg
actaaaaaca
gaggctgagg
gcaccactgce
acaaaaacaa
agctactegt
ttgcactcca
aaagtgtttt
gaggcccagg
cgagacccta
ctctgtcgec
cgggttcatg
accacaccca
caggatggtc
attacaggcg
tcttgetetg
cctectgggt
gcaccaccac
ccaggctggt
tgggattaca
tggtgcatge
aggaggtcaa
accagaccct
actatgcatc
acggagtctc
tetgectecee
gcgecgegceea
atgttggtca
cgtgctggaa
gtgacctaga
9999tggggg
ccgggtecact
tgaggccgee
cggtgagacc
cteccctgtta
ccacagtgct
agacacacac
aacagcataa
cctcaaaagc
gagcaaagat
aggggccagg
acctcacctt
tcaaggtctce
aattgctgtt
tcecagecact
tggctaacat
tggcacaccc

FIGURE 1-N

gcctggggty

tceettgeac
atttttcaaa
ggaaggccga

atatggtgaa-

cctgtagtcce
aggttgcagt
gtcttaaaaa
cgaggcggge
ccgtcetctac
ggcgcctgta
gcagagcttg
tcegtcotcaa
cccagaactt
ccaccctgge
ggtgaagtgyg
gggttagaag
Caaaaattag
caggagaatc
actccagect
aaaaatacaa
gaggctgagg
gcectgggeaa
ttgaggggge
tgggaggatc
caaaaaaaca
caggctggac
ccattctcect
gctaattttt
tctattectyg
tgagecaccg
tcacccagge
tcaagcaatt
acccagctaa
ctegaactcce
gctgtaagee
ctgtagtcce
agccacttce
gtctctaaaa
aggcacaatc
tetgtegeec
acgttcaagc
ccactacgec
ggctagtctg
ttacaagect
gctegtecte
cctcactect
cttggaggty
ttgccagggt
ttcectgggea
aagggggcac
tcagtttace
agggtatccg
ggcacagcag
aggaacacgg
gagacgggga
tataacaccc
ttctgectgt
tttcagagce
tttgccattg
ttgggaggec
ggtgaaaccc
ctgtagtctce

gtggcttagg
ccaagagttt
aattagccaa
ggcggccaga
accctgtcte
cagctatteg
gagccgagat

‘aaaaaccagg

ggatcacgag
taaaaataca
gtcccagcta
cagtgagccg

-aaaaaaaaaa

tgggaaacta
caacgtggtg
ctcacgtctg
atcaagactg
ccgggegtgy
gctttaacce
gggcaataga
aaatttagcet
caggagaatt
cagaactaga

tgggcatggt

ccttgtgeee
tgtttcaaaa
agcagtggca
gcectcagect
ttttgtattt
acctcgagat
cgceeggect
tggagtgctyg
ccectgectt
tttttgtatt
tgacctaagg
accatgcectg
agctacttgg
agctatgata
acaaacaacg
taagctgtct
aggctggagt
gattttcctg
cggctaattt
gaactactga
gagccactgt
tctcagtgee
tectectact
ggggctaggt
gggtggaggce
ggcactggct
ccetgeceeg
cccaccctge
ctgcaaccce
ctgggectcee
agcectagag
aatggcacaa
aaaaaggcac
gcccecteecta
ttcagatgag
aaagtaatgg
gaggtgggca
tgtctctact
agctacttgg
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cctgtaatcee
cagaccagcce
ggccggtege
tcacgaggtc
tactaaaaat
ggaggctgag
cgtgccactg
cgtggtgget
gtcgggagat
daaaaaaaaa
ctcaggaggc
agatcgcgece
aaaaattagc
aggcgggggyg
aaacaccttc
taatcccage
tcctggetaa
tggcacatgc
cggaggcaga
gcgagactct
gggctgtagt
gctagaacce
ctctgtctceca
ggctcaagcce
acgagtttca
aaaaattttt
ctatctctge
cccaagtage
ttagtagaga
ccacccgect
caaaaaaaaa
tggtgtgatc
ggcttcccaa
tttagtagag
tgatccacct
gtgtattttt
gaggctgagg
tYgtcattgt
aaaaaatcca
ttttettttt
gcagtggtgt
cctcagectce
ttgtattttt
cctegtgatt
gcctggeccyg
tgttttctge
tatctcecttcece
gcttcececca
cctecteegtt
gatgctatgg
ccetcaatge
ctttccacte
cactacacgg
tccccacage
aaggaagcca
gagggcaggce
cagccaggtg
cttaatgatc
atatttattt
caggcagggc
gatcacgagg
aacaatacaa
gaggctgagg
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caggacttgt
tgggcaacat
ggtggctcat
gaggteatga
acaaaaatta
gcaggagaat
aact’ccagce
cacgcctgta
cgagaccatc
aaaaaaaaaa
tgaggcagga
actgcactcc
cagggccgag
ggggggtcac
tctaccaaaa
actttgcgag
catggtgaaa
ctgtagtccce
ggttgcagtg
gtctcaaaaa
ggcacacgcc
gggaggtaga
aaaaaaaaaa
tgtaatccca
gaccagcectg
ttttttgaga
tcactgcaag
tgggattaca
tgggatttca
cagcctccecea
attttttttt
ttggctcact
atagctggga
acagggtttc
gcecteggtet
caaaaattag
caggaggatc
gctcecageece
-aaaacttttt
cttttttttt
aatctcagcet
ctgagtagct
agtagagaca
cacctgectce
gctggctgtce
tctetteaca
acccagcact
ggcetggtta
gtgcccetge
gtgtcagcece
ctecetttgte
agcccecatcat
caccttccecec
ctcctectet
gtcccatgeca
cagtgctcgg
cagtccctge
tctctecget
tagtaggttg
atggtggctc
tcaggagttc
aaaaaattag
caggagaact
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52621 gcttgaacee
52681 ggccacagag
52741 caattacttt
52801 gtttgagacg
52861 actgcagect
52921 ttacaggcac
52981  accatgtttg
53041 tgggattaca
53101 ttttgagaca
53161 agcctctgec
53221 acaggcacat
53281 cattttgtcc
53341 caaagtgctg
53401 cttgcacact
53461 gaggtttttt
53521 cagtggtgtg
53581  tctcctgect
53641 attttttgtt
53701 ctgagttcag
53761 caccgcgtcc
53821 agccccagta
53881 gcacacacag
53941 atatgtgttc
54001 gtcgtgggea
54061 gagatggatg
54121 ggaaggcttc
54181 gaaccggagg
54241 agggtctcac
54301 tcaacttcce
54361 gtgcatgcca
54421 ttgcccagge
54481 gtgcttggat
54541 gttttttgtt
54601 ggcacgatct
54661 ccaccacgce
54721  ggctggtcte
54781 gattatagga
54841 gataacaagc
54901 ctacgcccgg
54961 tctaactcct
55021 gtgtgagcca
55081  tccctgagtg
55141  tctattttag
55201 ctcctcaage
55261 caaggaaggg
55321 tctceccattc
55381 tggctcactc
55441 tctccctcta
55501 cctccaggge
55561 gcaccaccac
55621  cccaggctgg
55681 ttgggattac
55741  ccctecetcee
55801 cttggggcett
55861 aagggggtag
55921 tgacagatga
55981 acgtgtgtct
56041 cagcatatcc
56101 tgcatgtgtc
56161 cgatcttggc
56221  cccaagtagc
56281 tagagacggg
56341 cacctgcatc

tgaagcggag
tgagactgtc
ttetttftet
gagtctcact
ccgectceeca

.ccaccactat

ccaggctggt
ggcaggeatg
gagtctcact
tcectgggtta
gccaccacac
acgctggtct
ggattacagg
ttttctctgt
tttttttttte
ctctecagete
cagcctceeg
ttttagtaga
gcagtccgee
tgcctctgag
gagcagggat
ttgctcaata
aaggtgtgte
aggacataga
tggataatgt
cagacaatgg
ctgacacagg
tctgttgete
agactcaagt
ccacatcegg
tggtcttgaa
tacaggtgtg
tttgtttttg
cggctcactg
tggctaattt
gaactcctga
atgagccact
aattgtccte
ctattttttg
gacctcaggt
ccaagcccag
ctgggattac
tctgagtggt
gattagaagg
taagatcaaa
agggctgccece
acgeccacag
ttacccagge
tcaagtgatc
ccetggcetea
tctcaaacte
aggtgtgage
ctgtgagtgce
ttgacttcag
gggacacagc
aggatccact
ggtgcatgtg
ctgtcgacgt
ttttttgaga
tcattgcaac
tcggattaca
gtttcatcat
agcctecccaa

FIGURE 1-O

gctgcagtga
tcagaggaaa
ttctgttttt
gtgtggceca
ggttcaagtg
gcctggcectaa
ctcgaactec
agccatggtg
ttgtcaccca
aagcgattct
ctgcctaatt
cgaactcctg
catgagccac
agcccagcetce
ttttgagagg
actgcaacct
agtagctggg
gacagggttt
tgccttagec
tttttttett
ctttgttctg
aatgttgaat
cttgcagaga
tgtggcgacce
aaccataagc
aaattctgat
gtgagagtgg
aggcagcagt
gatcctccca
ctaatttttg
ctcctgggtt
agcctgtgag
ttttgagatg
taacctccac
ttgtatcttt
cctecggtga
ctgcectgget
ccteagecte
tagttttage
gatcctectg
cctcaaactce
aggtgtgage
caaggaaggc
tgtcagccat
taattcaggg
aggagagaca
caaggaccat
tggagtacag
ctcceacctce
ttttttgatt
ctgggctcaa
caccatgceccec
tggtggectyg
gcccgggaga
aggggctaag
ggtatatgct
tcetgtgtgg
gtgtctctge
tagagtctcg
ctcaacctcee
ggcacatgcect
gttggccagg
agtgctggga
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gctgaaatca
aaaaaaaaaa
ttttttgttt
ggctggagtg
attectctect
tttttgtatc
tgatccaccc
cccgacattt
ggctggagtg
Cccaccttag
tttgtatttt
acctcaaggg
cacgccecgac
acaacttaac
gagtctctcet
tgcaaccact
actacagaca
caccgtgttg
ttccaaaatg
ttttttttet
ttcaccactg
aagtgggtaa
gctictctat
tcagacttga
cttectttet
aggttctaag
gaatgtctat
gcagtggcac
cctcagecte
tatttttggt
caagtgatct
ccacatctgg
gagtctctgt
ctcccaagta
agtagagaca
tccacctgee
gggcatgtgt
ccaagtagcet
agaggtgggg
ccttggecte
ctgagtttaa
caccacaccc
ttctcectgaag
ggggagatgt
atctgagggce
aagaggatct
gcccacccta
tggtacgatc
agtgtcctga
ttttggtaga
gcgatcctee
agcecgecac
tgtgtceccge
cacattttgg
gagagtgaca
gccagtgtgt
gctgtatctg
tgatgtgtct
ctctgtcacc
caggttcaag
accacgcectg
ctggtctcga
ttacagaaat

cgccactgcea
aaaagtaatg
gtttgtttgt
cagtggcgcea

gecctcagecet

tttagcagag
acctcagcett
tttttttttt
caaaggcaag
cccectgagt
taatagagag
attcgeccac
ctccttaact
atcctcttag
ctgtcaccca
gcctceccagg
catgccgceca
cccaggctgg
ctgggattac
ttactgtctc
agggtcctca
agacagccac
acttggcact
gaactcctgg
attttagact
agggagacca
tttatttttt
gatcgtggcet
ccaagcagct
agaaacgggyg
tgctgeettg
cctattttat
ctccaaggcet
gctgggatta
gggttteccce
tcagtttcce
cttgtttttt
ggtactacag
tttcaccatg
Ccaaagtgct
gtgatcctca
ggcctgagtc
agctgatgtt
dgagggaggg
agaggaatct
cataagggtg
cttttttttt
acggttcact
gtagctggca
gacggggtct
cacctctgee
cagtcttgac
ctgctgaaag
ctggattagg
cactgcaggc
gccatctact
tgtgtgacte
gtcagcacge
caggctggag
cgattctect
gctaattttt
tctectgacce
gagccactgt
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ctccagectg
gcaaaaactg
ttgtttgttt
atcttggcett
cCcaatagga
atggggtttce
Cccaaagtgc
ttettttttt
atctcactge
aggtgagatt
ggggtttcac
ctcagcctee
cttttatttc
acatacacct
ggatggaatg
ttcaagcaat
cacctggetg
tctcaaacte
aggcatgagg
ctagaacatc
ttgggtccta
gagcttgcag
ggagaggcect
ggcagtaggg
gagtggtcaa
gcaaggagct
ttttggagac
cactgcagct
gggaatatag
tttcaccatg
ggctcccaaa
tttttaatta
ggagtgcagt
caggcacatg
atgttggcca
aaagtgctgg
tcattctgta
gcgectgeca
ttaaccagte
ggaattacag
cacctcagec
gggggaggtyg
ggggccaggce
tgtttcagge
ggactccagt
tgtggctttg
tttceccaag
gcagtcttga
ctacaggcat
cactgtgtta
ttctgaagtg
tctecatect
atgcctetga
gagatcttaa
aggggttggg
tgtgtgtttt
agctacgtgt
acggctgtct
tgcagtggea
gcctgagecet
gcatatttag
tcaggtgatce
gcctggcetag



WO 2004/047623
56401 acatgtgtct
56461 gtctcaaact
56521 caggcgtgag
56581  tgggtagtgg
' 56641 ggggctgcetg
56701 tcacaacccc
56761 gcgggatcce
56821 tgtaacaatg
56881 ggagaagggg
56941 gatccttgaa
57001 ggagagctgce
57061 agggtgaagc
57121 tagcctcttg
57181 gtatttcttg
57241 cggaaaccge
57301 cccacaggcece
57361  tccattctaa
57421  tccagagcegg
57481 aggtcaaagg
57541 ggcattttgt
57601 ccagctctaa
57661 gaagctgggg
57721  gggctctaaa
57781 aggaaattgg
57841 gctgcctget
57901 tgcaggggat
57961 cactgggggg
58021 ggtatcagcc
58081  tagtaatatt
58141 aggctggagt
58201 aattcttgag
58261 ctaatttttg
58321 ctecctgacct
58381 agctaccgtg
58441 agcctgcecag
58501 tctectacte
58561 ttttttettt
58621 agggagaccc
58681 tcecagctag
58741 agtgagccat
58801 aaaacaaaca
58861 gtaatcccaa
58921 ccatcccgge
58981  tggtagcagg
59041 tccgggagge
59101 agagtgcaac
59161 gtcataatta
59221 ctatgttgce
59281 ccaaagtgct
59341  ttttttttta
59401  ctctgctcag
59461  agtagctggg
59521 actgagtcce
59581 acttcacctc
59641 aggcacccac
59701 atgttggcca
59761 aaagtgatgg
59821  cccatacaca
59881 gctgttagca
59941 cctgattcct
60001 gcaggactgt
60061 agagcacagg
60121  ttgcgttgta

ttttttttece
cgtggcctca
ccactgcacc
ctgtttcccet
cctgtggata
aacgagaaaa
adaatcacagg
ctcatccttce
ctggtgaccc
tctggagatg
ttctgcceat
tgggtttaac
ggctggacat
tacctagggt
cacaaggaaa
atcctggtta
ggacctgatc
ggtcctectgg
gcaggggtca
gggggtctca
gccacagcaa
gtgggggtga
tggggaagca
cccceccaaaat
gagtgggcct
tcectgagaac
gatctgtage
atccceccgag
attattatta
gtagtggtgt
cctcagcecete
tatttttagt
caagtgatcc
cccgacctaa
gttccaatce
tgtgccteag
gaaaatttga
cgtctctaca
ttgggaggct
gattgcgcca
aacaaacaaa
cactttggga

caacatggca-

cacctgtaat
agaggttgca
tcecatcteaa
taatttttat
caggctggtc
gggattacag
aggggatgga
tgcaacctce
attacaggtg
actctgtgge
ctgagttcaa
tacaacgccce
ggctgatcte
gattataggc
taaaatactg
ttattgggaa
aaagagacca
atctggcacc
tgagggtcca
actgggagaa

FIGURE 1-P

cttctgtata
agcaatcctc
cggcttgtgt
gcatgggaca
agactgtgtc
cacctgtcca
ctttttctct
ctgagagcgt
ctagcaggct
gcagagagga
tctececactg
cttcetgaay
ttttcectggg
tgggggacaa
ccacttttce
cacgtggact
ccacaggcgt
gtccgacagg
gaggccaagc
gtaaaggcce
agccaggaag
ctcagcccaa
agatggagaa
atttatagct
cggtgectec
ggctactgca
ttgtceccaa
gaggcaacta
ttattattat
catctcagcet
ccaagcaget
acagacgggg
acccacctecg
ttattattat
cagttctcca
tttectcate
tttattgatt
aacaaaaaaa
gaggagggag
ctgcactcca
agcaaaaaaa
gggcaaggca
aaaccccatc
cccagctact
gtgagccgag
aaaaaaaaaa
aataacaata
ttgaactcct
gtgtgagcca
gtcttgetet
acctectggg
cccattacca
tcaggctgga
‘gcgattctee
agctaatttt
aaactcctga
gtgagccact
cctgttaacc
aaatcaccgc
ggtctcacat
agctcaagtt
caccgacgece
agggcggect
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taacagggtc
ctgcctcage
gtgtctttet
ttgtggtaaa
tctgtgcatg
ccttcetggg
cggcatatct
ctcectgaggg
ctgccacctg
ggcaggccygyg
gtgaaacgga
ggggtccagyg
caccagccag
gaaactgcca
caagaggtag
gatttgggga
tgcagagagg
aagcacagcg
atgtgagctc
cacctagcectc
ggagacagat
gtggagggygg
g9ggggggca
cttgggtttt
tgggtggget
gggcaggctg
cagccctcecg
atatctgaat
ttttgcagat
cactacaacc
gggactacag
tttcaccatg
gccteccaaa
tattatttga
tgtccttget
tgtaaaatgyg
tttaaaaaga
atagccagga
gatggcttgg
cectgggtga
agcagccagyg
gatggatcac
tctactaaaa
ccagaggctg
attgtgtcat
aaatattgtt
aataggtaaa
gggctcatge
ccaggcccag
gtcacccagg
ttcaagcgat
ttceccageta
gtgaggtggc
tgccteagece
ttgtattttt
cttcaggtga
gtgccecggec
tettattgtt
agccgcagcet
tgggagtggg
gtcaaccaga
agRgagcacc
ggcceccagcc

tcactatgtt
ctcceaaagt
gtatctgttg
tgtggctaat
cgcacgtgtg
ctggcacagg
ctgtacttta
ggcctcggec
aggcctgggt
ctcttteecce
ggcagaagca
gacactccac
cagctggagce
tttaggatgc
gtgttttgct
cceecegeceee
ggtcccatcet
ccggggcetet
gggatgcctg
tggatcagcc
ggcagcattc
gtgctgegac
gggagaaagg
caggactcac
gcagggcccc
tggggcagac
aaatgaagat
ggcctggcett
ggagtctcge
tccaccteec
gcgcgegaca
ttggccaggce
gtgcagggat
aaaatagtaa
gtgtgagecct
gecttcecaat
gatgggagte
gtggtggtac
gcctgggagyg
cagagcaaga
catggtggeg
ctgaggtcaa
atacaaaaat
aggcaggaga
tgcactccag
ttgacggecat
aattagagct
aatcctecca
cttcccaaag
ctggagtgea
tctectgect
gttttttttt
gctatctctg
tcctgagcag
agtagacatg
tctgctegece
tcececagget
gtcactacca
gcagcctaag

gagccactga-

gactgggcca
cctacctceee
ggcccctace
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gccecaggcetyg
gttgggatta
tgtgtgtctyg
tcectgtgtg
tgcacgcece
ggcacaggag
ttgtcectge
aaggctgact
cttcececegg
aatcctcecta
gcagctcagc
atctgccaca
agcgagtgcec
agtgggggee
ttttgetttc
aactccctce
tcagcegtcete
gaagggtcag
tgcggagteg
ctgggagttg
cgcagaggag
tcctecctga
cagggaagac
ccagggcctce
caacagcatc
aaggtattag
ttagtatcaa
tgcctcteat
tctgttgeee
gggttcaagc
ccacgcececag
tggtctcgaa
tacaggcatg
gcacagggac
ggacacatta
acaacagttt
tgggcaatat
aggcctgcac
tccaggcetge
ccctgteteca
gctcactect
gagatcgaga
tagccaggceg
atcgtttgaa
cctgaacgac
gattaaaaaa
gggggtcata
ccttggectce
cttttttttt
gtggtgccat
cagcctcccea
tttttttgag
cttactgaag
ctgggattac
gggtttcact
ttggcctcee
tttgaatgag
acaaatagta
caaggccagg
gtcaggageg
cgtgtaacgt
acactggtgt
tgtacgtygg
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60181 gatgatctgc
60241  agggtccact
60301 tggggccgag:
60361 tgtgtcctty
60421 ccagcaaggc
6048F ctcttggagg
60541 gagaagggca
60601 tccaacttgg
60661 agtcatttct
60721 cactgtgggc
60781 tagatcaccc
60841 caggatcgag
60901 ctgtacccce
60961 ggctcecgacceg
61021 ccacgceget
61081 tgccctccat
61141 aattgcatgg
61201 gtaagtttca
61261 atgacccctt
61321 tggccttacg
61381 gggggatcct
61441 tgaggagtcc
61501 cacccggecce
61561 tgtggtggga
61621 ggcggcacct
61681 ggcggectgg
61741 ccteccecccte
61801 atcccagagg
61861 tgtttttgtt
61921 atggcctgat
61981 tcagtctcec
62041 gtttttatag
62101 agtgatcctc
62161 accccagatc
62221 cagctccaat
62281  accccactag
62341 gtgttgtcct
62401 ctggcacctg
62461 ggtgttcatg
62521  tgggcagggt
62581 gcgagttctc
62641 acgggcagtg
62701 ggaggaagct
62761 tggaagtggg
62821 agggctgacc
62881 catacacatg
62941  gaagggggcy
63001 agtagacctc
63061 gtgtaccagg
63121 ggtttacaaa
63181 gcagaaccat
63241 aggctccecg
63301 ccccacctet
63361 ggaaggaatc
63421  tgcccaggcet
63481 cacgccattc
63541 cctggctaat
63601 ggtettgatc
63661 aggcgtaage
63721 ctctgttgee
63781 ctcaagcgat
63841 cacctggcta
63901 gctggagtge

aggctggagt
ctctecggtge
ggagtccecg
gaatccctgt
cccaggacYg
aagcacaggyg
gtggggtcac
gceggcetett
aactctgggt
ctcecaggea
aggcagggac
aaaaaggtta

gcetggagtg-

atqcttccgc
ggcttgcecat
aaccectgga
cctctgatcee
gtaactatta
gatcactgag
cacctctcac
cccagcecgcet
gggattggct
tgtcecgetg
gcgetcttgg
"ttcctettte
accccaccaa
ggaaatgggg
gaaaagagaa
tttttttttt
caccgctcca
gagtagctgg
agacgaggtc
ccatcttgge
tgtcceccaa
atgagtccac
gggccctgte
tcacaggggce
gctattcect
tcagtgggge
gaattccget
ctggaggagg
ttagccgagg
gactgagcgce

gaggatggtg

cactcacctc
gcaggtggag
caggtgagtg
tcttecacca
cactgtgtca
cggacatctg
taaggagcag
cagtctgtga
ccactgetcet
aggcattagg
ggagtgcagt
tcetgectea
ttttttatat
tcectgaccte
cactgcacce
cagcctggag
ccteccacce
attttttttt
aatggtatga

FIGURE 1-Q

ccggetttat
cecggcaggg
ggggctgcag
ccagcagcag
gggtgtectg
cggtgaccga
gttttcttgg
tgtgtaccct
ggaaggttta
cgcccagecce

-cgccctaggt
ctttttttet
‘Caggggcgty

ctcagectee

-aatatgatta

tgatccctgg
ctagatgacc
taaaattgcec
ccaggtggty
tgattctgca
ccaggttcag
cggcctecat
ggcccaccey
tagaggatgc
tggctttttt
atccctecge
gcteccagge
ccgggggceee
ttgagacagg
ctgcagccta
gactacaggc
tcgecatgtt
ttcccaaagt
ggacactcaa
tectactcecaa
cccaccagag
ttccacgtcet
caatctgggce
ttggggacat
cctteccaget
ggggccatgt
gcaagctagc
agggggtagt
ggggctgcetg
tcctegggag
caggccaggyg
gcagagtcag
cgtgcctcac
tgtcctcaat
ggaggcccca
ggacttggct
gceecttgetg
tggaggatgg
attttgtttt
ggcacgatct
gccteccaag
ttttttagta
atgatctgcece
ggccaggatt
tgccatggcet
cagccteccyg
tttttttttt
tcteggetca

ctgaaacttc
gttcagctgt

-acggceggecc

gcggeectga
ggcaggggac
ctcetggeat
gtgactcctg
tggacaggct
agagttgcag
tccacatcaa
gaccgaggca
ttgtgtttcet
atcaggactc
cgagtagctg
cgatttttat
ggagtgccta
ccaagtgtct
acttctegat
aagtgctage
gcatcctggg
acagggcggc
tgcgccccag
atgaaaccca
gatgagcccee
caggtcatce
agctgeeggyg
ctctgecttg
agcacagcag
gcctcecactcet
aatcccctgg
acttaccacc
gcccaggatg
gctaggatta
catgctgggg
accctgattce
cctggacatg
ctcecegggec
cctggggeca

‘ggccatccac

ceggtgtcag
ctagcatgtc
tgggtgggty
ggtgggggag
aatgctccag
gaggcaggag
aggcttcaca
gaaggggctg
gtctccectee
gtecctcaget
tttceccaggg
gccaggtage
tgaccctate
accggctgac
tttttttttt
cggctcactg
tagctgggac
gagctggggt
cgectcaget
tttttttttt
cagtcatagce
agtagctggyg
ttgaggtgga
atgcaacctc
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agagtcaccce
tteeggggee
ttttggctga
gtcccecagag
tgacccagcc
gcaggccaga
ggtttagccg
acacacccca
taattgcaac
tcaacccctt
ggatatcaag
tttagagacc
agtgcagccet
ggacttacag
cattttcatt
catcagccce
ctgggcacca
aaccccagca
ggggtceggg
gtcctegget
gccagaagcet
ccecageccce
cctgggaggyg
agctgagagc
gcgcaccect
gcggggecett
gatccececage
atgcaggtgt
gtcacccagg
gctcaagtga
actccacgcet
gtcttaaget
caggtgtgag
cctgtgttat
tcaggggect
ggactctctc
tgtccgeact
tggcaatgtg
gtagaagttc
cacaatctgg
gtcttcecta
gggggccaga
gcagctcecca
ggtgaagctg
atccaggtgg
ggccectagg
ctatgcgaat
tgggcctgea
agctgttcce
actccctage
tgagagggga
actgtgctgg
tcagcagtca
gagatggagt
caagctctgce
tacaggtgcee
ttcaccatgt
tcccaaagtg
ttttttgaga
ttactgcecte
actacatgtg
gtttcgctcet
tgccteccag
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cctegaaccce
ttctctgggyg
tcetggtetyg
ccatcgggtc
tctccactgt
gdgacctggg
gccagggagt
cctgaggtte
tcacctcgee
acggcacccg
cctctggetg
gagcctcact
agaactcctg
gcacgecgeca
attattgagt
agagacatgg
gaacctcttt
aagagaggtc
gaatggggtt
tctectggga
ttgctggecat
teectaattt
gcgggacctg
gaccagccte
gcgtggcaag
ccacgctagc
ggcatcttag
ggtttgtttt
ctggagtgga
tectcececace
aatttttact
cctggcectcea
ccacctgtag
cgatttattg’
ggggaaggcc
ccaagcaggg
ctgggcaggyg
gaatggtcca
ctggtgatct
cagcccagcec
gggtggtgac
ggtSggggag
ttccaggaac
ccagctagac
tcttcactca
ggtgggaagt
ggcgtagagg
gctccactgt
cagtgtgtag
aggctgagat
aaggccaggc
gctaatgtgt
gtgtggtggg
cttgttctgt
ctcecgggtt
tgccaccacg
tagccaggat
ctgggattac
cagggtctca
aacctcccgg
cgcaccacca
ctttgcccag
gttcaagtga
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63961 ttctecctgec
64021  aattttgtat
64081 ctgacctcag
64141 - caccgcacct
64201 tgtggcccag
64261 . aaatgctggg
64321 cagaacctga
64381 acagagaccg
64441  acactcagaa
64501 tcattccttt
64561 aggctggact
64621 cattctcctyg
64681 . gctaattttg
64741 cttgatctce
64801 cgtgagccac
64861 tctgtaatcc
64921 agaccaccct
64981 ggcatggtgg
65041 tgaaccctgg
65101 tgatagagcg
65161 aatccctgtc
65221  ataaccccte
65281  tcccaaaagce
65341 atgtatttac
65401 gccttatttg
65461 cagattagtg
65521 aggtctactt
65581 actcaagttg
65641 tatatatata
65701 actctgtcge
65761 ccgggttcat
65821 caccacgcee
65881 ggatggtctc
65941  ttacaggcgt
66001 ctctgtcatg
66061 caagttcaag
66121  accacgccca
66181 ctagtctcaa
66241  ttacaggcat
66301 aattatcaaa
66361  tcaccaatct
66421 cttgtgecta
66481  agttcaaggce
66541 aggctcegtc
66601 gacagagtaa
66661 catgacattt
66721 acttcagaca
66781 tgaggaacca
66841 cattttggga
66901 tgtggtgaaa
66961 ctgtaatccc
67021 ggttgcagtg
67081 actccatctc
67141  agggggaaga
67201 taacaaataa
67261 atttggtggg
67321 tttggacaaa
67381  cacccegtgg
67441  ccgctggect
67501  tgccgaactg
67561 gaggcttgac
67621 acagggcaag
67681 tgcactcaca

tcagcctecce
ttttagtaga
gtgatccacc
ggccatattt
gctggtctca
actacaggca
agttttctge
gtgcttgggg
taaaatccaa
gtttteettt
gcagtggegt
cctecgecte
tttttgtatt
tgacctcgtg
cacaccttge
cagcactttg
ggccaacatg
cagttgecctg
aggtagaggt
agactctgtc
ctagactatt
Cccaacatatec
aaaccctata
ctgtgggatt
ttttgtatat
gctacaatgg
aacctggggt
tcatgaagat
tatatatttt
ccaggctgga
gccattcetee
acctaatttt
tatctcctga
gagccaccgce
cagcctggag
tgattcttgt
gctaattttt
actcctgtec
gagccactgy
catctgttac
cactggggga
taatcccage
tgcagtgagg
tcttgaaaaa
ctagggcatg
acactgaggt
gagggaacag
Caagaaagcc
ggctgaggcg
cceegtetcet
agctagtctg
agctgaggtg
aaaacaacaa
gaacacaaaa
gagcttggcea
aaaaagacgt
tgtataagga
cgctgggeca
gagcggtcta
gatgatgggce
gcacaggtac
atggggacca
cgtceecggy

FIGURE 1-R

aagtagctgg‘

gatggggttt
tatcteggece
tttttttttt
aactectaag
tatgeccactg

tgaccacctg.

atcatgtcce
actccttcac
gtaatttttt
gatctcggcet
ccagagcagce
tttagtagag
atccgetege
caggccactt
ggaggccaag
gcgaaaccce
taatcccage
tgcagtaagce
tcagataaat
ggctgcetgga
ttceecttta

tattttctte:

attgtcccta
tgctgectga
actggtgagt
ttagttgect
tcagtcagtg
tttttttttt
gtgcagtgge
tgcctcagee
ttgtattttt
cctegtgate
gcectggectt
tgcagtggtyg
gccteagecet
gtgtttcttg
tcaagtgagt
gcctggacaa
atcttgacag
cagatgacaa
tacttgggag
tatgattgca
aaaaaagtga
ggtacttcag
ctgaaggatg
caaatgtaaa
agtgtggget
ggtggatcac
actaaaaata
gaggctgggg
cagtaagcca
caacaaaaag
tectgggage
acagatgagg
gaagagacac
cctecttaat
ggtgaagaac
cgaacaccac
tcagggeccg
tgaatagggc
gaggaattcc
ccgecteeggg
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gattacaggt
tgccatgcetyg
tcectaagtg
tttttttttt
Ctcaagcaat
caccagacca
cccttggtea
tcetggecta
ttagtcttge
tcttagagat
cactacaagc
tgggactaca
acagggttte
ctcagectece
acctctacta
gcaggcagat
atctctatta
tactcgggag
caagatcatg
aaatgaacaa
ttccagaaca
atgataaaat
cagacaaccc
ttagaccgaa
cgcgcagtag
ctagtattgt
catctataat
aatatttatt
tttttttttt
gtgatcttgg
tceegagtag
attagagacg
cgceegecte
ttttttttgt
ccatcttggc
cccaagtagce
tagagacagg
cgectgectce
gaaatttcta
gcaacagata
agtaggaaac
gctgaggtgg
tcatggcact
gaagtgctat
ctgggctgag
agaaagagcc
ggccccgaag
gggcgeggtyg
ctttcaggag
caaaaattag
caggagaaac
ttgcactcca
aaagccaatg
caggagtcct
ccatggtgag
acctRatttg
tceetetgee
attgtcceccg
gttecaccctg
ggtagaatct
aaagcagaag
gtgggatgag
ccgeececgegt

gcccaccatc
gccaggcectgg
ctgggattac
tgtagagacg
ctgcctgect
ggaattaggg.
cacccccaca
aaactttcca
agttcceccca
ggagtcccge
tecgetteee
ggcgectgece
accatgttag
caaagtgctg
gcececggceaca
caactgtggt
aaaatacaaa
gctaaggcag
ccattgcagt
ataaatctat
gaactttagg
caggatccct
ttceccaagtt
atggatgtga
gtattcatag
cactcacttg
agggaataac
aacatggtta
tttttttttg
ctcactgcaa
ctgggactac
gggtttcacc
ggcctcccaa
ttgtttgaga
tcactgcaac
tgggattata
gtttcgecat
ggcctcccaa
ttattatttt
agcatgaata
aaaacagcect
gaggatcact
ccagcattgg
atatcatatc
gggaatggga
agaatgtttg
caggaatgag
gctcatgect
tttgagacca
ctgggcettgg
gcttgaacce
gcctgggcaa
tggctagaat
agtgatctct
gggtttggat
tggKtttttt
cggttectac
actctgccac
gggacagatg
agggttagga
ggggacctcg
gaatggggga
Ccteetetee
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acgcccagcet
tcttgaacte
aggtgtgagce
aggttcacca
tggcttccca
ttgaaagaga
tectetgatce
aagggttttce
tecececteat
tctgttgece
ggattcacgce
accatgectg
ccaggatggt
ggattacagg
gtggctcatg
caggagtttg
aacttagceg
gagaatcact
ccagcctggg
ctcacattce
taggecctttce
gatatattca
ggtcataatt
dgatgacagag
aaaggcagca
cccttagace
agtctctact
aagacatata
agacagtctc
gctccacctce
aggcgceccac
attttagcca
agtgctggga
cagagtcccg
ctectgectee
tgcatgtgece
gttggccaga
agtgttggga
tctctcaaca
aggacatggg
ggcattgtgg
tgaacccagg
cgacacagca
acactgataa
ttgttaggga
ctgggaaagc
cttggttgtt
gtaatcccag
gcctggecaa
tggtgggcge
gggaggtgga
caagagtgaa
acagggagga
aataaatgct
tttagtccat
tttttttett
cttccaggtc
tcactgggat
gaagtgcgaa
agtaggaatt
agatgaagct
cttggcecee
Mgccgggege
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67741 gagcctggaa
67801 cggattaacg
67861 tcececcagege
67921 = ccctggcagce
67981 tgacatgcat
68041 cccataatca
68101 aagagcaggg
68161 agcccactgt
68221 aactttaatt
68281 cttggagtgg
68341  gggcaaggcc
68401 atcttcatgg
68461 gcecgggggtg
68521 ctccegggaga -
68581 aagcccatct
68641 gaaggctttc
68701 taggccagag
68761 cagcagggcc
68821 ccegggcece
68881 cctgcagcaa
68941 gacaggccgg
69001 aacttagaaa
69061 tatcttcacg
69121 aatgaggcag
69181 ggagagcagg
69241 cagagacata
69301 gattggtcag
69361 aaaaaacaca
69421 atctctggtg
69481  gccgecgagy
69541 'gggcagcagg
69601 agggcggggce
69661 cccectgeee
69721 agcccttcte
69781 acaggtcact
69841  agccctgagg
69901 taagacctag
69961 gggccagtag
70021  ctggcagtge
70081 ccctgagcaa
70141 gagccceggt
70201 agaggttcct
70261 agtaggaagt
70321 tgctcegtte
70381 tgaagcagac
70441 tcaagcgatt
70501 gcccagcetaa
70561  tctcacactc
70621  aggcgtgagce
70681 gactgaggag
70741  tcatcaccgc
70801 ggccacatag
70861 ggcaagaagt
70921  ttgggaggcce
70981 catggagcca
71041 caaagaacac
71101  tcatgtagta
71161 ctgggtcegt
71221 atgtcctgaa
71281 ggctgaactc
71341 gaagaggcaa
71401 ccceccatgg
71461  actcttgcag

aacacggttc
ctgcecgece
caccccctee
ctgcagtaga
cacgtgactc
atggaacata
cggaatécat
ttgtcccaag
cagcaaaggt
atgtggaccc
cagggtcacc
agtgctggtt
ggcaggcaga
tgggcacaat
ctgcacggag
cccttctact
ctgtttggtc
tggggcccag
acggctgggg
atgtgggaaa
gcecttgaagg
aggaaacaga
ggaggtcagy

gagggctceg

ccggggceee
atgaggcctc
taaagtcttt
aaacaaaaca
ccagccactt
ccctgggagt
tgggcaaagc
gggtcagggy
gtaccttcag
cggaccccag
ccctggggage
gaaagcgaac
ggccaattgce
cacccacagc
taggtgcttg
gaccaacccce
ggcaggcacc
caccttactg
gggcgagecet
gccgaageca
aattgtagta
ctcctgecte
ttttttgtat
acgacctcag
caccatgcce
agctggcacg
acgaatgggce
ctcactgaga
aataMaatgc
aaagtgggag
ctgcactcca
acaaaataca
aaagctgatt
gaggcccaag
tgaaagcggg
catggcagag
atttggggct
gcctaagtgt
ttttectgtyg

FIGURE 1-S

ggtgagcgge
cgggcgecce
ccecgaccegg
accctggcac
accgactgag
agcgcagatg
ctcaggtaaa
aaccagccaa
ccgtgtgggy
ccagagtcaa
tcaggtcgac
tctggceactg
attcaagaat
gtccgactcce
gcecgggtag
gtccecaggg
catagtcaag
cttttaagge
tataggccag
aacagctgtt
aatcagagct
agtcagttgt
gaaacctcca
gagagacggg
tctetcttaa
cagactccce
cagagatttt
tcagaaaacc
agaaaatcct
gctggeccac
tgcgtttctg
ccgetggggyg
caggtggctg
cggggaagag
cagaggaagc
agtttcaggt
tccattttat
ctgggctgta
atgcagagtg
tgccaccacc
cccaaatcct
aggtggctct
gaatagaagt
ctgggcgggyg
cccagecctt
agcctccecga
ttttagtaga
gtgatccgee
ggcagttctg
tgggtacccg
acacagaaac
cccaggtgag
ctggcatggt
gattgcttga
gcctgggcaa
aggtctgctg
gctacacatg
ggctggttce
agaagcacat
ctgtcatcag
ggatgcagcet
ttggagtttce
ttggegttag

tgcgecgage
aggtacctgt
aagtgcccec
tcacgectee
catgcgeege
tttgcttagy
ccegegggge
ctctgatttc
agactggggt
dggagggaag
aggtcctget
ggctggaagyg
tcatcttcaa
cacaKacaga
gaggggatgg
tggagatcct
ctceccagage
atcagaaggg
atgggcaggc
tcaaaccgca
gggggctgte
caaagttaaa
aggcactcga
cacagcggag
ggctgcaggg
cacacccctt
tctattaccg
caaaagcgat
cttecgettce
atagctgect
gcecgeccagt
gcecggggcett
tgaccattag
ccgattgect
acccaccccyg
tcaaatcttg
ttgagcecteg
gagagaggaa
gatggaggac
ccagctttgg
agctgtcceca
gcttgaggee
gagacagggyg
gggacatctg
tgtatacaat
gtagctggga
gacggggttt
cacctcggec
ggctttgcaa
cctectette
tgttccagee
tgccggggac
atggtggctce
gcccaggagt
cacagtgaga
ttccaggcta
ccataccagg
cgtgggtggyg
tgggttggag
ggaagacagt
tggcagggat
ccaggcaagc
ttcectgttgt
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ccecgeeecge
cgcttgaaac
aggtctgttc
ccgggecatg
gccagggagg
-gcetgeggtg
catcccagac
tttaaaacca
gg9ggtcggygg
“etggtggcce
ggtgggcggyg
aggccagctc
caagcgagtg
cagcagggga
tggggceggt
gggtagggtg
ttggcatctg
gagggggctg
aggggcagga
aggtgtggaa
cggggtggtt
aaaaaaggag
aaggccaaaa
gaggagatgg
tttcagcgtg
gggctcctgg
aaagagagaa
ttggtgcagg
aggtaggagt
tetgggetgg
ggggtctgga
cccagcecectg
gceegggget
gggagaaatg
ccececctgee
cttctgctac
gttttctcat
gtgacagaaa
aataggctgt
cctgggcacc
gggggcctgt
agcctgcagg
gcecececgeca
tagaagaagg
cttceetcYg
ttacaggcat
_ctccatgttyg
tcccaaagtg
agactagctt
ctectecagg
tgtggacgcec
cgecccactge
atgcctgtga
ttgaggccac
tectgtetta
ctaagtcatg
tggctettac
agaagagccg
tctgtcccag
ccccaccact
ggctgctgtg
tgggaattcg
tatttgtttg
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cggcatctga
tttctggttyg
caccaggtgc
gaggcggcca

cgagggaaaqg .

accaggtggyg -
ctcccactcea
tttacttaca
gaatagtccc
agttggctgg
cccagagttt
cagggatctg
acagcagagg
ctggcagaga
tcgecaagat
gcccaatcecce
tggctctgge
cggcagggac
gacagccatg
tggtggcecy
tgaaaaataa
acagtctctg
ttacaggagc
ggggagggag
gggagcaagc
ggctceggcet
aatggtttaa
ccettgagtt
ccgegtagtg
gctcgggega
gacagagggc
catgtcccca
gaggccecagyg
gagaggtgga
actgccccecce
tttctagcta
ctgtcagatg
gccecggaatg
tgctactcca
gagggttaca
gcttggccag
ccgctggtga
ctcececaccge
gccggtggag
cctcecaggt
gcgeccaccat
gtcagactgg
ctgggattac
tggctaatag
aacccaggga
aaatatgtga
cccatagagt
tectageact
agtgagctat
aaaaaaccca
gcacagcctg
cttgtgtcgg
ccgaggtccece
cctcacccect
ctgggaccag
aaggggggtyg
agctgtgtgg
aaacacagag
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71521 ggggccaaac
71581 tttttaaacy
71641 caccacaacc
71701 gggattacag
71761 - ttatatttta
71821 ctccatgttg
71881  tcccaaagtg
71941  acctgccaag
72001 aaaggtggga
72061  taagtcctct
72121  ctccagggcet
72181  acagacggga
72241  tactttggga
72301 caacacaatg
72361  tgcctgtggt
72421 tgaggctgca
72481 cctgtctcta
72541  cctecectage
72601 ttggccttag
72661 gctgtcagac
72721 ggacttgagc
72781  tggggggcce
72841  acccgcecagg
72901 ccggtagtce
72961 gagggcccce
73021  gcagggectt
73081 gccagagcect
73141 caagcccagg
73201 tggcttecct
73261 gatttcaggg
73321 accagggccc
73381 ggccctgagt
73441 actcacccga
73501 cagggtctgce
73561 gctggaggge
73621 acagttgcag
. 73681 gcagacacac
73741  agtgccegece
73801 tgagctccag
73861  tggaatggga
.. 73922 . ‘ggctcacata
73881 cacaccagac
74041 gtgcgtgtat
74101 tgtctgtgtc
74161 atatttgcat
74221 gtgtgtgYge
74281 cttcecgagcea
74341  agtttcagge
74401 aggggcgcte
74461  gatggggatg
74521 gcececaggg
74581  gagccetgtag
74641  gggtctgcag
74701  tggctgggag
74761 gtgtectcce
74821 tgacactctg
74881 cagaggctac
74941 gctgtgtgge
75001 atactccece
75061  gggaagtgce
75121  ccaccttacc
75181 gggacgcgga
75241  ccttcecceg

atcacccagg
gagttttgct
tcegectece
gcatgtctac
tattatatat
gtcaggctgg
ctgggattat
gaggttggca
gagagggata
tgggagagaa
cgagaatgga
aactttaagg
ggctgaggeg
agactccgtc.
ccecagctaoct
gtgagctatg
aaaaaaaaaa
acatggectg
gggacagaga
agtcctggtt
tggaaggctt
tcagectggge
ttgectggeeg
ttggggggct
gggagaggga
accccagggg
cggagccecca
gccteecggt
cgceggggeg
gcccaggctce
aggggtcaag
ggagggcacc
ggccacgtag
gttacctgca
gcccaggggt
atgggggcag
cccaactcceca
acactccaac
gccccagtte
cagccacaca
ttctgtcagt
aggacggagc
atctgtgtct
tatgtgtatg
ctttgtatgt
acacactgag
gagtctatte
tgtaaatggg
tcagaatgga
tgggtgggaa
cacagccaga
gggctgtaga
ggcgagctgce
ggcacccagyg
tgccccacct
gggcecggggy
tccagtgaag
cctggtcecyg
teggecctac
gggggcagceg
ctgcttecce
tgggcccagg
attgagggcc

FIGURE 1-T

tgacctgtgg
cttgttgece
aggttcaagt
cacacctggce
gaaatatata
tcttgaacte
aggcatgagce
tcatagaagg
gaaagggcaa
agacagacgc
cagacaggca
gcatgaggct
ggtggctcac
tetaccacaa
caggagactg
atcgcaccac
aaaaaaaaag
gcatagtcaa
gctgcageca
cggggggcag
tgctgetget
ggcggcttcet
ggagcaggct
ccéccagcag
accctgegga
gcgteggeag
caggggcggyg
cacccecage
gcagctecgyg
acaggacccc
agacaaatcc
caactgatgg
cagggaagga
ggcagctcce
gagtctceccceca
ggtggcccag

gggcacggcece
tctateactg

cctggecaat
gtgtttcage
taccaccaga
atgggtgtat
ttgtttctgt
tetttgtett
gtgagtctat
gggatagacc
acaaactggt
cgtgtccagg
gggaaagatg
aggcaggggt
ggtcceecceca
gcagtgggtg
aacagcgceceg
aggcctggag
cacgaaacac
gtgggcagtg
gtcagcecce
gccccecagtt
tcetggggcet
ctgcageccec
ccecgcecactge
ttgttgagea
tgcaggaagy
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gcggcecagtt
aggctggagt
gattctcctg
taattttgta
ttttattata
‘ttgacctcag
caccgtgcect
accaaatctc
gcectgtcete
aggatgacag
ggtggaccgg
gggcgeggty
ttgaggtcag
atttaaaaat
aggtgtgagg
tgcactccag
cagagaccat
tecctagagaa
ggcactcacc
gcgggcgcetyg
gctgecacct
cccggcegect
gtgtaggttc
tgagacctgt
acaggaggct
aggcccactg
gggaggagtg
agggccaage
gggcaggccec
tcteccecagg
atgctggcca
acaagggcgc
aggggaagtg
c¢gaggagggg
ggatgccggyg
ggaagcagac
gatcctggge
tcecatcage
gattgcagca
cacttttagt
cagacacacc
gtctatgtgt
gtgcatgagt
atgtctttgt
atgtatacct
tggagttttt
gcccagcage
tceectgace
gcgaaccatc
ttgggggagt
cceccaccgat
agggggatge
tggacagggce
ggagacatag
agccctgaac
gacttgccca
tcttgtcage
gtggacagca
cctgtcactyg
tgttctgcac
catggagcag
gctgcaggat
aacagaagca

tgcaatttcet
gtaatggecac

cctcagccete”

tttttagtat
tattttataa
gtgatctgee
ggcccagttt
caggggcaca
tggggagaga
acagactgag
aagcaggggg
gctcttgect
gagtttgaga
tagctgggca
atcgcttgag
ccagggcagce
atctggcacg
atatcagttt
gaggggtagt
ctgagggggc
ccaggggctg
ccccagececce

aggtagggat

ggcgggaagg
ggtgtggtge
tctttctgga
agctgggecg
acggatggca
cctecetaggg
gcectecage
ctgagcagag
tgggacccag
gctgggggac
gttggctgge
cttctaggga
aggtgtggcc
agacaggcac
catggtgacc
cagtatcaac
cacagaaggc
tgacttagaa
gtgtgtgtct
ctgtcttgtyg
gtgtctatgt
gtgtttctag
tcccaggeat
ggcgctceeca
ccaccccagg
atgagcaatt
cgcectcace

cgcaccagct -

gtgtgttacc
tggcccattyg
gaggatgtgt
ccattgatgg
aaggaagggc
accccacctce
gcagcccecg
cagccaagat
agtggggccc
ggggttgage
gttgggcteg
gctcagagtg
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ttettttttt
aatcttgget
¢tctagtaact
aaaacataaa
tatataattt
cgccteggee
gcaatttctg
gacaggaatc
cagtgtggcc
acccaagatc
tgatgtgcag
gtaatcccag
ccagcctgga
tggaggtgcR
cccaagaggt
agagggagac
ttcecetgeey
ggagaatgat
cgaagctgta
tgagcaggeg
gggggttagt
gggcctcectt
tcaggggaat
caggattcga
cgcgegecagyg
ggcctctgag
ctgggggacc
gcaggggtgg
agggaaggag
tceccacctgg
ctecatccctg
aggttgggte
accgtgtggg
tgggccccag
cagagcacag
cagagtcttg
agggttccce
gagggtctce
tgcagccaca
cagacccaca
tccagggaac
gtgtgtgtgt
tctatatgtg
ctctgtgtgt
gtgtgegtgt
gtctatagag
gcccacacce
caccaagtcc
gccagagggg
ctggttctge
gtgttgaaaa
ttctggceect
agcagcggea
gggggtcect
ggcaggaaac
ctagaagggg
actgcaggcet
ctatgactcc
gagcagttte
ctgteccagec
agcagctgga
g9gaggagtc
cegetgggge
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75301
75361
75421
75481
75541
75601
75661
75721
75781
75841
75901
75961
76021
76081
76141
76201
76261
76321
76381
76441
76501
76561
76621
76681
76741
76801
76861
76921
76981
77041
77101
77161
77221
77281
77341
77401
77461
77521
77581
77641
77701
77761
77821
77881
77941
78001

78061 .

78121
78181
78241
78301
78361
78421
~. 78481
78541
78601
78661
78721
78781
78841
78901
78961
79021

cctgacatcec
gtggcctggg
aaggagactc
tcegecatcet
ccgcacgceca

accaccccegg”

gccaggcecte
ccctgggagg
gcgcacccaa
gccaaggcca
aggcgggcag
ccgtcetctac
tacttgggag
gtgggccgag
aaaaaaaaaa
gacagtggcc
gctgaatgcce
gccaaggtct
ttttttgaga
cgtaacctcc
ttacaggtgt
accatgtcgg
Cccaaagtgc
gggatgaaca
gtcgagggac
cYgggtcacc
catcagatgce
agctctttgyg
ggcaacatag
tgttgeccag

‘gttcaatcaa

acgectggcet
tttttttgag
ctcaccacaa
ctgggaccac
agatagggtt
acctcggect
tttaccatgt
cctccececaaag
taaaaatcag
ggtaggagga
gattgagaac
atgaatgggce
tgtggaaaca
acataagaag
gaggccgagg
cgaaacccca
tccecagetac
agtgagccaa
aaaaaatata
tgagcccgea
aagcagcaga
ctcagttttt
gtgcagegge
tgtctecagee
ttttttttgt
aactcctgac
gagccactgc
ttgctttgte
tceecaggtac
accaccacac
gccaggetgg
ctgggattac

ccatggggct

cagcgatgag

‘gcaggtgget

cagccgtcte
gctgecggag
gaagtgacaa
cactgcecetg
ctgcatcata
ggccacacag
cgggcggatg
ataacctgag
taaaaataca
gctgaggcag
atcgegecac
aaaaaaagag
aagccaggta
cgggcagcaa
gggcacagat
cagagtcttg
acctcctggyg
gcaccaccac
caaggctggt
tggattacag
gagagagact
tgatgtgtga
taacattaaa
tcaacaaatg
gaggcaaagg
ggagacccea

_gctggagtge

ttctectgee
aattttttte
acggagtctc
cctetgtcte
aggcacatgce
tcaccatgtt
cccaaagtge
tggccaggcet
tgctgggatt
ctgggcatgg
tttcttgaac
ctgtctcaaa

.agctgttcac

ggctaggaga
gtaaggccag
caggtgtatc
tctctattaa
tcgggagget
gatcgcgeec
aaataaaata
caggcggect
atggatgaat
gttttttttg
acgatctcca
tcctgagtag
tgtattttta
ctcaggtgat
gcctggectg
acccaggctg
aagcgattet
ctggctaatt
tcttgaacte
atgcatgagce

FIGURE 1-U

cccatccecca
agcggccage
gcceececagyg
atactccagc
gaaggcaggc
ccgtaaccag
tgcctcattce
cccatttctce
ctggagggag
cggtggetca
gtcgggagtt
aaattagcca
aggcaagaga
tgcactccag
ataatcagca
gcagtgctaa
aggtgcaggt
ctcceataac
ctctgtcace
ttcaagtgat
gcccagctaa
cttgaactecce
gcgtgagcca

‘cagaggggtce

acctcaagct
ggtgggctce
tttggtgaga
caggaggatc
tcttcacata
ggtggcatga
tcagcttece
ctatttttaa
gctctgecac
ccaggttcag
caccacaccc
agccaggatg
tgggattaca
ggtttcgaac
acaggcatga
tga¥Ygcatte
ccaggaggtce
aaaaaaaaaa
aacaacctga
gtacctgtag
gccagegeag
acctgaagtc
aaacacaaaa
gaagctggag
ctgcactcca
aaagaaaggt
ggtacatagc
gataagtaaa
tttetttgag
ctaaccgcaa
ctgagattac
gtagagacgg
ccgtcegtet
ttttttettt
gaRtacagtg
cctgccteag
ttttttgtat
ttgacctcaa
cacctcaccc

21/146

ccecgecace
atactgcggce
gacagygccgt
accgcgaagé
agtcatgagc
actcagctge
ctgcatcagce
agagaaggca
ggcggagetyg
cacctgtaat
cgagaccagc
ggcgtggtygg
gtcacttgaa
cctgggcaac
acgggtgggy
gggaagtggt
agcagccctt
caaacctgtc
ccggagtgcea
tctectgect
tttttgtatt
tgacctcaag
ctgtgcececgg
acagagtgat
gcttcactgt
tcggaggaca
ccaggcccag
gtttgagcac
attttttttt
tcttggetea
gagtagctgg
tagagacagg
ccagactgga
gtgattctte
agctaatttt
gcctegatet
ggcgtgagee
tcetgaccte
gccactgtge
ctgtagttcc
gaggccggag
attaagttta
tcatgaagca
ctggtcatga
tggctcacac
aggagttcaa
attagctggg
aatcacttga
gactgggtga
gaggccattg
aggcctggta
Cagagagggg
acggagtctc
ccgcagtctt
aggcgcgtgg
gatttctcca
cggcctecaa
tttttttttt
gcgtgatcte
cctectgagt
ttttagtaga
gtgatccacc
agccectgttte

tctgcecegea
cggggggccc
ccgectgetg
ccttcagetg
atctgggcag
cccataaggg
tcatctgatt
actgaggcac

‘ggagccacct

cCcagcactt
ctgaccaaca
cacatgcctg
cctgtgagge
aagagcaaaa
aaggaagggce
tgggctggge
cacctctgee
ggcttttgtt
gtgatgtgaa
cagcctectyg

tttagtagaa
cgatccegect

ccataaacac
caaggccaca
caagcccacc
tcacttcaac
tggctcgaat
aggagtttca
tttttgaggg
ctgcaacctc
gattaaaggc
gtttttgttt
atgcagtagt
tgcctcagee
tttttttgta
ccagacctcg
accgtgcecat
aagtgatctg
ccggectcta
ccagctacat
tgtactcete
gtgaatgttc
ctgccagceec
ccctgtgace
ctgtaatctc
gaccagcctg
tgtggtgtca
acccaggagg
cagagcaaga
tgctaactca
cgtagcaggt
gttceegtgg
gctectgtege
ctgggttcaa
cgccatgect
tgtttgtcag
agagctggca
tctgtttttg
agctcactgce
agctgggatt
gacagggttt
tgccteggee
ttgttttaaa
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caggctcacc
aggggcgceag -
ctgtgectee
Cccatectgg
cagtgactgc
tgaactccac,
ttcccaatga
ggagaggtca
caccaacaaa
tgggaggeeg
tggagaaacc
tattcccage
agaggttgceg
ctcecatctca
tctegtteca
accggcactt
cacgccctgt
ttgttttgtt
cttagcttac
gtagctggga
atgaggtttc
gcettggect
acccatctta
caattcctaa
ctceattcag
gcctgctact
ctataatccc
gaccagcectg
agtctcgete
cacctcectg
acctaccacc
tttgttttgt
gggatcttgg
tceccaaatag
tttttaatgg
tgatgcaccc
gagacagggt
ccegecgceag
cataaaattt
gggaggccaa
cagcctgggt
gagtggagga
cattttgaga
tttgatctce
agcacttggg
gccaacacgg
ggcgctgtca
cggaggatgc
ctctgtcectta
tcttetgtcee
gtccaagaga
ctcatggata
ccaggctgga
gcaattctce
ggctaccttt
gctggtctca
ttacaagcgt
agatgcagtg
aacctccacc
acaggcctge
caccatgttg
tctcaaagtg
tatagagatg
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79081
79141
79201
79261
79321
79381
79441
79501
79561
79621
79681
79741
79801
79861
79921
79981
80041
80101
80161
80221
80281
80341
80401
80461
80521
80581
80641
80701
80761
80821
80881
80941
81001
81061
81121
81181
81241
81301
81361
81421
81481
81541
81601
81661
81721
81781
81841
81901
81961
82021
82081
82141
82201
82261
82321
82381
82441
82501
82561
82621
82681
82741
82801

gtgtcccact

tectgecteee

gacccactca

‘atRagggtct

tcactgcagc

-tgggactaca
" ttgcccagge
gtgttagggt

gcactggect
ctctgecaga
atcctcaccet
tgaaggttag
tggggatcaa
gcacctgtta
caagggactg
aactgcagat
aagcctecagt
atgcctggtce
ggtgagtggt
tagagggaca
gctecacgcat
tcetggecaa
ggg9cggggcyg
aaagaggcgg
agtgagactg
gctecgggee
ggctgtggac
ggcggtccac
tccagtgcac
gggcagccga

‘gcteactgta

actgctgcetg
gcagctgcac
cctcggectg
aggtcagccg
cctccaaatg
tcacacagge
agccectgegt
aagaacgctg
ggcccagatt
aaatggatat
cagcacccct
aggcccacte
cctgetgeca
caaaacgatc
gegggctege
tccagagggg
acctggttaa
agccgggcecat
tgggctgaac
ctggegacag
tgactggctg
aagaattagc
tctccaagga
cctgecatgt
ccaggcectce
aaacctgtce
tcatgtactt
gcaacccagt
cattttacca
atacctggca
tgctcttaga
cattttggga

atcttgccca
aacagacacc
agcccacaga
agctctgttg
ctcggactee
ggcacaccat
tggtctcgaa
tacaggtgtg-
ccgctcactg
ccectggetgt
gaaaatggga

'gtactcagag

gaccttctgg
cagggcgagg-

ttttgccaac

cagagagcca
ctctgaccte
caggtctggg
gagcaagcct
gtgaggcctg
gtaatcccag
catggcaaaa
cctataatce
aggttgcagt
tctcaaaaaa
tggcacctge
agctgacage
acagaggcag
gtagagggtg
gtecttectte
gaccaggaag
tgtgaggctyg
cgacagttcR
ctceecatte
ggccctgagg
ctgggcatct
gagagcgcct
ccacctgcac
tgggtcacte
taagccecaa
aacttaatca
gtgccecgag
tacacactgce
cgtgctgeee
acgccacatc
tgacctecee
cctttgcage
cctggaccceca
ggtggcacat
ccaggaggcg
agcaagactc
agtgaggcaa
tcaatgccaa
gaacatgaag
tggeectgggg
ccatcttcag
ctttgtattt
cctgtggaga
gccgetteat
atgaggaaac
gagatgggat
gggtatacct
ggccgaggeg

FIGURE 1-V

ggctagtctt
tagtttaaat

gctgggggte,

ctcaggctgt
cagaatcagg

catacctatc-

ctecetggget
agtcactgca
gcccaagcte
ttaactctag
gtgatacctg
tccacagega
gggctcttag
cacacacaca
ccattgtgca
gtgactggec
aaggctcaaa
acccecatggg
cgagatccat
aggctgceaga
cactttggga
ccccecatctcet
cagctactct
gaactgagat
aaaaaagaaa
tceccaatge
gccceggceaca
cgggagtgga
cgtggtccca
atgtactcag
cagcgctcceca
gggggcaggt
cgcteecgea
agcagggtca
gcctgecect
caggtgcectg
gccattgact
ccacagcagc
gggtgatacc
gccceccaggtg
tcacaatcac
taggggagce
ccaccectge
cagatttgcg
catcttgtgg
tccecatctca

-tgctgtttet

cccaggtaga
gcctgtaate
gaggttgcag
catctcaaaa
gaggggtaag
gcgagtggag
gctgtcccaa
ggcaatactg
ggatggtcac
gtccacaaaa
tacaagacaa
agctgcecace
tgaggctcga
tcagaaccta
ttagctgget
ggtgaatcac
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gaactcctgg
ggggcaccaa
cgagcccagg
agtgtcatgg
caatcctcee
taatttttgt
cgagggatce
cctggccagg
tggagctagg
gcaagttact
cctetcaggg
gtgctggggy
agagtgagtc
gaagtgcctg
agtattgagt
cgagctcgag
tagactgtgg
aggtttgacg
agttacaaga
gggattcaaa
ggatcacctg
actaaaaata
ggaggttaag
tgtatcactg
aggcagatga
tcteccacagyg
gagcgtccac
gaagggcagg
gcggcttgee
Caaagccata
ggctgccgaa
tggccacaca
ggcggctctyg
cgaaggctgc
ccaccceccgec
ctgatctgag
ctaggctcca
gctcaccaac
aagggcagtyg
gctttggggg
cattttgcca
tggacttgaa
caccttteca
atccacccag
Ccttctagctg
ccgetgecac
tgagcatgga
aaccctgtcet
ccagctactc
cgagccgage
aaaaaaaaaa
aagagaatga
taggaagaga
gatgacagga
ggcctgaagce
tcectgeect
cagtatttga
aagacaggga
agctatgaag
tgcagtaatt
gctgcagact
g9g9cggggtyg
ctgaggtcag

‘tctegagtga

taccccactt
actgtctcte
tgctgtggtg
acctcagect
atagagagga
gcccgectca
cctacceett
ctgcggtgtt
tgacccctcet
ttgctacagg
aatgtcccect
tggcctgtte
gcatgtgtgg
ccctgettat
ggcggggcetg
gctecctetge
agggtaccag
gtggccttge
tcecectggee
aggccaggag
taaaaattat
gcaagagaat
cactccagca
ctccaaagac
gctcacctgg
atcgttgaag
cgtcagttge
cagcaggtcy
gcecttggat
gggccgcace
cagcagggca
gtggaaagca
ggtgggagga
accctgcaaa
cagttgccag
cgaagcccac
tgtgggectg
gttaagccca
tatcagttte
gagaggaaac
cccaggcage
ggccaccagt
cggccgeagg
cagggtgcag
ccggaccacyg
acactgagcc
ctactaaaaa
gggaggctga
tcgegecact
aaagaccaca
acccacggec
atcagccecga
tgacaggcag
tcagagcagce
ggcccReece
gctcatagtc
gttactggag
gcaggtcaat
ttgtcaaggt
gtgctattac
gcYcacgctt
gagttcgaga
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teetectgee
acacgagagyg

“tgtttttgag

cgatcatggce
cctgagtagce
tttcaccata
gccteccaaa
ttaagcctct
ctgatcccag
gtgccttggt
atgaagcaac
ttgggatcte
tcgeeccact
cttgaatgaa
ggaggaggga
ggatctggca
agcctcctceca
cgaatgagga
atgcatctga
aggtgtggtg
ttcaagacta
ccaggcatgg
tgcttgaacc
tgggtgacaa
tctetcaggt
cagaaggtgg
ccaggtggea
ccggcatceeg
gacttggcac
tggccagtge
agctectcga
tcegtggget
ttgattgegg
gggcagtgcg
ccaggtggga
ccttggegac
tcectetece
gctctgtect
tgctcactgg
ctcatctctce
gggcccagag
cggactccag
gccectgaac
aagctttgtt
tgcagecetgt
ccaggcacac
ccacctcecte
tacaaaaatt
agcaggggaa
gcactccagce.,
caagcagggg
aaacgttgtc
tgcccagtgt
attggggcaa
agacagtgag
atggcccceac
actgagcagg
atggaagggg
taccacccee
cattctgcte
ccaggcaaca
ataatcccag
ccagcctgge
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82861 caacatggtg
82921 cacctgtaat
82981 agaggttgca
83041 caataacaac
83101 gaggcgggtg
83161 cgtctctact
83221 gctactcggg
83281 gccgagattg
83341 caaaaaaaaa
83401 gccgggetcea
83461 aagagatcga
83521 atcagctggce
83581 caattgcttg
83641 agcctggcga
83701 ctttagggaa
83761 actctgtaag
83821 agtgaagaga
83881 ctggggagcc
83941 ctcctgctga
84001 atagtgtctt
84061 cctcaacctc
84121 aggcacgcac
84181 ctataccgcc
84241 tcaaagtgct
84301 ggcaaagtgc
84361 tgttcccage
84421 cttaatgatc
84481 ccactagcca
84541 aggaagcgag
84601 gtccaaagag
84661 aggaagatta
84721 gtaggctggt
84781 acccaggggc
84841 atggaggggc
84901 ggtagagtgg
84961 agcccattca
85021 cttccatcac
85081 cgcagtcggt
85141 cccgcegtgga
85201 tgtcgececgg
85261 ccccccccaa
85321 ggttacggaa
85381 gcggcagctce
85441 cagacttagg
85501 acccggegee
85561 gcgccegteg
85621 taagccccag
85681 ctteccgtege
85741 gggtggaatc
85801 cacagccaag
85861 tcttccccca
85921 ctaacatggt
85981 atagtcacca
86041 ccagctgtge
86101 ccecceggett
86161 cacgaccagg
86221 tgttacgttg
86281 acaccgcagc
86341 atctttccat
86401 accaccatgt
86461 aatctttcca
86521 cgcagctgga
86581 cagaagaagc

aaaccttgtc
cctagctact
gtgtgccact
aaggccggge
gatcacgagg
aaaaatacaa
aggctgaggce
cgccactgea
daaaaaaaaa
cgcectgtaat
gaccatccty
tgtggtggcg
aacccgaggg
cagagtgaga
gccatttaac
tgaagtatta
tctgetggag
caccttctag
taaagctgcec
gttctgtcac
ctaggctcaa
caccatgect
caggctagtc
gggattaaag
tggcgectge
tgagagactg
cctgtcecega
cgtgcccace
aacctatttc
cattgggaag
gccacgaggg
ggcagaagac
tgctgttaac
gtactctecg
gtggagaaaa
caattceccca
ttggtgtcge
ttcececttte
tceggtgett
ttceceeege
tacctggttg
ctggegcteg
ttctteegge
gctcagcggg
ttctgggacc
attggctggg
cccacctcte
agcgacgcta
aaaccacaga
cceeecgcecaa
ttgcttetgt
aactgccgcet
cgceccagggt
agagaaagcyg
accggtccag
gtgtatttgc
acgaagaacg
teggggtacg
ttcaagtgcet
gtgatcagac
gggcaggggt
cgctactgtt
tgcgtcegte

FIGURE 1-W

tctactaaaa
cgggaggcty
gcactccagce
gcggtggete
tcaggagatc
aaaaattagc
aggagaatgg
gtcegeagte
aaaaaaaata
tccagecactt
gccaggaagg
tgcacctgta
gtgaaggttg
ctcegtetea
ctgcatgaac
acaaactcat
gccatgcagt
taagccccac
ctcttccaag
ctaggctaga
gtgatcctce
ggctaatttt
tcgaaccctt
ggatgagcca
tgggaccaga
cagacactga
tetgtecccea
cggtgtgctg
accgccatag
cgctgeccea
gctccataga
cccattttcee
ttceggattt
cagtcctgaa
gcatcatcca
acaggaccaa
ccaagcctgt
atcatcgcce
gggcgcccce
gcacgcgcac
gtcacgtcce
gtgtgttcca
gcecggegcet
ggccggtgag
agcgagecygyg
agaaacccca
aagagttcaa
ctcagtggat
ttagggagtt
ctttgatccc
cggctgeata
cegttggtge
cagtaacacc
ctaagtcaat
acccgcagec
ctcgtgaget
ggatccccac
ggttgccect
gggggcatgt
acccaacaca
ggagggatta
cctgtgcaag
gtcactctcg
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atacaaaaat
aggtaggaga
ctgggtgaca
acgcctgtaa
gagaccatcc
cgggcgcggt
cgtgaacccg
cagcctggge
acaacaacaa
tggaggctga
tgaaacccca
gtcctageta
cagtgagcag
aaaaaaaaaa
cteccttttge
gttgtatatg
tgggcagege
gttgtgtggg
ccagctcatt
gtgtagtagce
cacctcagcece
taaaaatttt
gggctcaata
ccatgcccag
cacactgtgce
gaggaagacc
aattcagcee
gtgggccgga
ggcagggcag
tgctggcceee
acacaggcect
caaattaatc
atctctgaga
acttctggat
agcagggggc
agctgtcege
ggtcgeccect
ccccacgtee
gccaacgacce
cgtggtattt
ccgggaggece
ggcgttteeg
ccgeggeate
taacggacac
ggcggagcegyg
cctecttece
gctgcgtctg
gtgcacctgg
tgaaggcttt
ggatcccage
gacgtgaggyg
tcectgaaga
gccacgaaga
atgcgtcect
ccgtRttage
ggacgcttgg
cggcacctece
ggcttggcac
ggctcggtca
cccgaggcac
aaggtcaggg
aactcgcegt
gtagcattta

tagccaggag
actgcttgca
aagggagaca
tcccageact
tggctaacaa
ggcaggcgece

-ggaagcagag

gacagagcga
aaaaaaaaaa
ggcaggcggg
tctctactaa
ctcgggagac
acatcaagcc
aaaaaaaaaa
aagattcact
agaaaactta
agccacccat
ttcacatgece
tatttttctt
acaatcatag
tcetgegtag
ttgtagagat
cagcctcecttg
cctetcaage
atcttgcagg
cagaaagaaa
ctceccaacat
gagcagggaa
tatagatgce
atgagaaggyg
cgcttectte
ctgaggtttt
gcagtgaata
gtgaggtccc
aactggtggt
ccecttecat
agcaacgccee
cgctettggt
cececgegeace
cecegecacge
ccggatcagt
gatctcttct
gceggcetteg
gtcegeegece
catagagcgg
gcceecettg
cgcgccacag
gtgggagaga
attggtgcgg
gtcactcage
gcagataggt
cgtacattaa
cggggacaaa
tctgtctceca
tcaccctcaa
cactgataag
cggctggage
tgcaggacgt
attttgggac
agtggtgcag
tgaccgactc
ccacctcgag
gctgaagttg
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tggtggcgea
cccaggaggc
ctgtcaacaa -
ttgggaggece
ggtgaaaccc
tgtattccca
cttgcagtga
gactccgtcet
aaaaaaagag

tcacaagatc: |

aaatacaaaa
tgaggcaaga
actgcactct
aagagtatgc
gtttccaaca
ggctaggaga
gggtacctga
tceccaattte
ttttttagag
ctcactgcag
ctgggactac
gagggtttca
cctcagectce
cagctttgaa
agagacaatg
cctgaccatc
ccetggggtt
tctcagcagce
atttcecctgy
cactcctagce
ctgtaggtct
gggggctgag
aacgcgtgat
gccacccectgt
ccaatgtacc
tcecegeeceg
tcectceactt
ctctecegat
tcagcegttgg
tcctacaccg
atcttgegge
ggatctagag
acttecggecec
atcttgggaa
caacgagggc
cceegttgge
gcceegecec
cttgcagcgce
aatctgaggg
tctggacggt
gStctcctec
ggccagtacg
gtgggagetc
acccccecgce
tgtcecatcac
taccattatg
ctteccttcaa
gtctegtttt
catctgtgga
aggagcgtct
acacaggact
agtggcactg
agctggcetge
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86641 cccggggeeg
86701 ctcacggtca
86761 aggaagccta
86821: aagccgctecc
86881 tcaagcctcg
86941 tgcaactgct
87001 cacgccccca
87061 caagttctcc
87121 ggcaccctce
87181 gttcatgact
87241 ' ggctggaaaa
87301 ccggggggec
87361 tacaaccccc
87421 tgctgactgg
87481 tcaaagatcc
87541 ttccttccca
87601 gcaccgtcta
87661 gttcggagct
87721  tccagttctg
87781 gcagtgacct
87841 agcagcacca
87901 aagttctggc
87961 cctgagagag
‘88021  gggactgggg
88081 tagagggctt
88141 catttcctgt
88201 tggcaMaata
88261 ttaaaaattc
88321  gaggccgggg
88381 acactcaggg
88441 "gtcacaggag
88501 gggcctcagg
88561 tggacggatc
88621 tctctactaa
88681 ctcaggaggc
88741 agatagtgcc
88801 aaaaaaaaaa
88861 gagggaggcg
88921 cctgtctcta
88981 gctactaagg
89041 gctgacatcyg
89101 aaagaaaagt
89161 ggaggccaag
89221 gtgaaatcct
89281 aatcccaget
89341 gcagtgagcec
89401 caaaaaaaaa
89461 tactggagag
89521 aacataggga
89581 atttgcctac
89641 cttttttgca
89701 tgggctcaag
89761 accatgccca
89821 ctgcctggtc
89881 gggattattg
89941 ctgatgtggg
90001 ggacctggga
90061 tacagagtaa
90121 gcecatgect
90181 gagttcaaga
90241  tgctgggtgt
90301 tcacttgaac
90361 ctaggcaaaa

cggccggaac,

ctgtggacce
aaggcgggge
ctcecgececte
ccctetttee
attggggcaa
gactgctgag
cgggectece
tgatccgege
gtcgcattca
agcccgtcta
acgaggcgcg
aggactgtgce
gtcacccttc
cacggctegg

‘gaagcctgtg

ccctggctca
ggcggggggce
tgcggceatga
ccgcectggete
ccgtgaggcet
ccaccggetg
gaggggagga
aggagacagg
agagctgggce
gttgtcagat
aaaaaaaatg
ctgtttatgg
tgggtggatc
ctttecetggt
acttgacact
ccgggcactg
acctgagacc
aaatacaaaa
tgaggcacaa
actgcactce
aaggctggge
gatcacttga
ctaaaaatac
aggctaagac
cgccattgta
caaaaagtag
gcgggcagat
gtccctacta
actcaggagg
aagattgege
Aaaaaagaaa
actgaagtgg
gatcctgtct
tgctgactga
caggctggag
cgattctcec
gctaatattt
ttaaatttcce
ttggggccag
cggaacacce
ggcagaggtc
gagacgccat
gtaatcccag
ccagactggc
ggtggcgtge
ccaggaggcg
agagcgaaac

FIGURE 1-X

tecegtcecage
ctcatgggcg
attgcccagg
ccectttecte
gcgetgtgte
gccaggceccce
gcecgegecee
gtctctcgee
gcgeegtgge
gcatctggte
gggtgcagte
ggggggtcac
cttceccagg
ttcacaggac
gcctecctte
aggtccgggyg
gctecgtcace
tgaggtgttc
gaaaggggct
ctccactgceg
ggtcegggge
ccaaggaggc
tggcacttag
gtRgtcctge
cagtecgaagce
accttgcaag
aggatggaag
ccagacgtgg
aaRaggtcag
tcaccagecc
cccaggcetgg
tggctcatge
aggagttcaa
attagccagg
gaatcgcttg
agcctggcega
aaggtgactc
ggtcaggagt
aaaaattagc
aggagaatca
ctccageatg
gccaggcatg
catttgaggc
aaaatacaaa
ctgaggcagyg
cactgcactc
agaaaagaaa
gaggattgcc
ctaaaataaa
aaggggtacc
tgcagtggtg
accttggtcc
tttatttatt
ggactcaagc
gcgeagtgge
cgtctctact
gcagtgagcc
ctcaaaaaaa
cactttggga
caacatggtyg
atgtgtaatc
aaggttgcag
tctgtctcaa
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gtgacctgga
gtygggctege
agcttaatga
tcgggatatce
cagcttcggg
accttttcgg
cttcceccacge
ccctagggte
tgtggectgtg
ccccagcgec
caccggccac
gggcaggact
acaccctcat
acacacacag
cggggecace
taccccactce
caccgtctga
acgaacagtc
cegtggtegt
ggctgccgge
gacccaYcct
aggggtgcca
cgggtcctge
cgagaactgt
gtttgctatt
gcgctaaaca
ggatgaacgt
tggctcacge
gattattcag
tgtggcagee
gtgccectece
ctgtaatcce
gaccagcctt
catggtagca
aacccaggag
cagagagaga
atgcctgtaa
ttgagaccaa
cgggcatggt
cttgaaccca
ggggacaata
gtggctcacg
caggagtttg
aattagctgg
agaatcgcett
tagcetgggyg
aaaaaaagta
tgagcccagg
ggtataaaaa
ccecttttttg
caattatagc
cccaagtagce
tttgtagaga
aatcctectg
tcacacttgt
aaaaatacaa
gagattgcac
aaaaaaagct
ggctgaggtg
aaatgccatc
tcagccactc
tgagccgaca
aaaaaaaaaa

ctcgagccce

tgaggttcac
acaggacctt
cgggccacgce
cactcaggcc
ctagtctceg
ctcctettac
acgttgcaga
gccgttageg
aggtagacct
gacgtttcca
ggggagaaag
ccceeccagt
ggccatgaaa
ttgcccagtg
tcaggaaccc
agccccettcet
ccagccecectg
ctctgcetgge
tcagctcctce
ccacttggca
gctccacacyg
aaacccaccc
gagctttgag
atcattageg
aaactttctg
ttatgactat
ctgtaatcce
ttctctecaa
tectcaagata
cagtacacct
agcactttgg
gccaacatgg
cgtgcctgta
gcaaaatttg
ctctatgtca
tcecaccact
cctggeccat
gtcacacgec
ggaggcggag
gcaagactgc
cttataatcc
agaccagcct
gegtgttgge
gaacccggaa
gacagagtga
gccaggcectg
agtttgagac
agtgtaaatg
cttaagagac
tcactacagce
tgggacttca
cggggtgtcc
ccttggecte
aatcccagca
aacttagctg
cactgcactc
tgttggggce
ggcggatcge
tcaactaaaa
gggaggctga
tcgtgcecact
aaaatgcttg
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agccatgcaa
aatgggtcct
cetgtgggtce
tttcggccgt
caacccacgt
ccecectetge
taaagaccgt
cgatctccceg
tgtcceegtg
gggcctctga
cctccaagaa
gtgggcatag
caggatatct
acggecttct
gceggggget
caaggtcagg
ctcaccaaag
gggctgcatg
cagcacagtg
ctceccagega
gcgcagggtyg
ctcegggage
actcacccca
ttaataaact
cagtgattat
ttctcaaaga
gatatgaata
agagctttgg
tcaggttcag
ctceggeaca
acaaaacgct
gaggccaagg
tgaaacccca
atceccagcta
cagtgagctg
daaaaaaaaa
ttgggaggce
atggcaaaac
tgtaatccca
gttgcaatga
gtctcaaaga
cagcactttyg
gggcaacatg
atgcgectgt
ggcagaggtt
gactctgtct
caatecccagc
caacctaggc
taaaacctcc
aagggtcttg
cttgaactcc
ggcatgtgcece
ctatattget
Cccaaagtgtt
ctttgagagg
ggcattagct
cagcctgggce
gggcgcagtyg
ctgaggtcag
atacaaaatt
ggcaggagaa
gcactccagce
ttggggccca
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90421  agttaattga
90481 gtctctgtet
90541  tctgagctcet
90601 gagccattgg
90661 actcactgta
90721 -agcagaggat
90781 cactggccac
.90841  aatcagtact
90901 ccacccgcaa
90961  tttgtttcct
91021 ttgtgccgag
91081 gagaccRggg
91141 gagtcaggga
91201 ggagttagca
91261 aaatttcagg
91321 agagggatgg
91381 cagaactttc
91441 cagcgttgcg
91501 ctecccegget
91561 ggccctggge
91621 cctgaggtge
91681 .cagcggttaa
91741 ggatgctgtg
91801 agcactgctg
91861 tgaattcaca
91921  ggtggggggy
91981 ccccagagag
92041 atttcgagga
92101 gttgccccga
92161 caaagtgttg
92221 “atacctcect
92281 aggtgatttg
92341  ttgtttgttt
92401 gatcteggct
92461 ccgagtagct

tttcacaact
ctgtgtctct

'gggtcagaac

ccacttgecece
cacggtgatg
ccgactgttg
cagctcettt
gcagttcaca
aaggaactcc
tgtYccccaa
acagaagggt
agaactcaga
aggcttcctg
agtgaaaggg
agttcagatg
cgtdcaagec
tceccgaggat
ttctattect
tgactggtct
cacaacacgg
ccgaagggcea
gattgcagaa
gcccttgggg
agtcteccece
ggaaatgcta
atgaggcatc
gaagttaatg
aacattaaaa
ctggtcttga
cgattacagg
atctttgaag
gggacagcetg
gttttgagac
cactgcagce
gggattacag

FIGURE 1-Y

gctgcettgg
gtctectgtcet
tgtggtccat

acaccactac’

ttagaggagc
ccagtcacgt
gatagggacg
aacagggacc
tgccectgga
cccacgcatc
tectgectte
aggaggcecag
gaagcgggga
acaggtgatc
gagcaggaag
tatgctgggg
acagagtcag
ctaccctcta
cacctggggt
atggtaccat
ggcaggggaa
gtctggggac
gccagggtgg
agggaatggg
actaaactgg
tcettctgge
gggaaaactg
aacaaaaaca
actcctggece
cgtgagccac
atcttgggga
aKtccctgag
agagtctcac
tctgectece
gcatgtgcca
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catgagattg
atctttgtat
tctttgcaaa
ccaagaccag
ctgttatctg
tgctgagatt
tctcecaaggce
ctccagcaga

caccttcagg

aacaggcccce
atggtccagk
aagaggctcet
ccattgcage
ctggcagagyg
catgaggggt
cctgaccacce
cggcecaggte
ctgatcccea
cagcagacag
ggtRgccatt
aaggcgggge
tgcaccttgce
gggacccaga
ctggtcccag
tttettttgt
tgaacttagg
taggcaccat
aaaacagaaa
ttaagatgge
cacgectggce
teccccecatcee
ccactgtcta
tctgtecacce
gggttcaaac
ccacgcccgg

PCT/US2003/037948

agatgcgtct
ctcacacaca
ctgagggtcc

‘tcecacctec

Rgagccattg
gaaggctgee
gattttctca
gagcacaggg
aacatgaaga
accatttaac
gggaaaggta
gatccagcat
ccgaaactga
gaagcacata
gtgtgtgtgt
tgaaggctga
gcagtgtgge
aaacgcagcc
cagaccagca
ctgacagagg
ctececactge
ccaggcctgt
cggggctctg
ttgcactget
tctecagcact
tgggtagggg
tgtgtagatg
cagaagcaga
ctcctcetceat
cacctttgaa
cctgcacaaa
teccaggatte
aggYtggagt
gattttcctg

ctatatctct
aatgtccagg
ccactctect
ggacacgtcg
cagtacactg
cagcccatgce
gagctgggac
ttctgggget
agtcctggtyg
acctcectcectece
gaatccatca
aggaggaggt
aggctaagta
cgcaaagggc
gtgttagggg
actaaggaac
aggatgtgaa
ctctceagee
gagtccagca
aaggtgcctt
gacggaagca
gggtggaagg
caaagtggcc
ggccceccatt
gggaagcctg
aatattctgt
ttaaggtggg
gtcttgctat
cttgacctece
gatcttgagg
gagctaaggt
tacttggttt
gcagtggegyg
cctcagecte
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>4:87306501-87383000

1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541

tagacagtca
tagtaaaata
tctaactgct
gacdaattcg
ttgtettttt
taactttatc
cagctgaaat
cttgatcaca
ctcatctgaa
atataaggga
cacctgggga
gatgccagtg
aatctcatgt
gtaattttta
gctgatatgce
ataaatgaat
gtgtcaccgg
totcaattag
tcttcaccaa
ctctgcecat
tttctaggag
actgagattc
aatttacaga
agaggatttt
agtttttgaa
ccatgcatcc
gtttgaggca

‘aattaaatgt

aaccctggga
cctttataat
aattacaaaa
tagcttctat
tgttctcttg
tcactcatgce
gtcagtgatg
gccccaagat
acagaacaag
gtctgagtca
caaaaccaac
catggtcaaa
cagcagcagt
ggccagaagyg
gaatggaacyg
tcgaaacatg
acaagctgga
gttctccatg
ctcctgtgaa
cccagagcaa
ggacgacctt
tcgaagtagt
cagcaaccac
gaagatagag
gagagggctce
ctccaaagtc
agttagcttc
atctacctca
taatgtcatc
gggctgtgag
atgaaactag
ttgaatgttg

tatataatgg

gcattgaata

ctaaaattct
Ragattccta
tcacaattct
tttaaaacta
atagtaggac
tcgtctetgt
aaaaaaaatg
aacatttgca
ttctgattceca
ctactattct
cccacccaat
tgaactttaa
agtcgaaaat
ataatatgtt
aagctaaaga
ctgctgttgt
atctcaagtt
tccagtggcet
aggaggagaa
agccattttt
attccaaaat
tggaggtctt
tggtgaacaa

.acctgattgt

attattagat
caaattttta
tcaagccctg
acagtgataa
gcaaagtgct
tgctattatc
aatgtgtttc
tactttatgt
attagcaaac
ggagtgagca
gagaacaata
ccccagagaa
agcccaaaga
aagaacccag
aatgcagaag
agctcttcac
gtgcgeatygg
agctggetgce
gagttaggcc
atgaaccttg
atctccctce
gacttttttg
tcecaccecca
cgtgccacca
agtgcactge
tatgagtcca
agtagcctce
aaagaaacac
atctctgtga
aaagcacata
tttgattatt
gagatggaca
ggtaaaaaaa
agagagtgcc

FIGURE 2-A

.adactgcaaa

cacaatgtct -

aaagagaaaa -
gtaataattg
teccaagttt:
aaatgcataa
gcectgagea
aatcctctcet
tctactacag
gaagctctgc
attattgctg
gcctactgaa
aatttgaata
attataagtt
ttttectett
gtggccttge
aatgaaatta
ttaagtattt
gccagatagce
gattagagca
cttaagtaaa
agttgattct
cactacacca
aagtcttatg
attgggctce
gagaggtcac
ataaacattg
ggtctggtcec
taacagtatg
tgacacagtt
atagttaaga
tttaagagtc
tctatgcaat
atgattgcct
acaacaatga
acaccaagga
gcagcatgaa
acagtgttca
cctttaataa
gtcttgagaa
tgaaggtatc
gcattttgaa
caaatggcta
agcacaacag
atgacaagca
ctgagaactc
gggggaactt
gggactatga
gtagcagtga
acagtttagt
ggataaagag
tactgtggga
aagtttgctc
gctttgatte
agaagtgatt
attaaataga
gagcattagg
gtagaagtaa
ttctatctge
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cctccgaaag
tcaaacacag

ttttapcaga”ttcactgcta

gaaggctata
atggtaatte
acttattact
tttggaataa
aatagtttaa
tteggacttt
tgtttctcaa
attgggtgct
atgttatctg
tttcaatctt
acattgatgt
ttgaatcatc
caaaatctga
ctcaggtcag
tgcattgtca
tatatagaaa
tggttttctt
agttaaaacg
cactctccag
ggagattttt
ttctggctga
gattttcatt
atttacagat
agtgacctcc
tattatgatt
ttaacgtgta
tatgtataga
catggcacaa
atatggtttg
acattgaaat
tctaggcact
ctttcccaaa
aattcagaag
cagccctagt
caatggatcc
caagctagat
gggtagtggg
aacccaaacce
tggtaccaaa
cagcgacaca
tgtgaccctg
actgtccacc
gagcattgac
caactcctgt
tgaggaccct
aagcaaaagt
caacagtgag
ttccagectg
gtaaggaaaa
caggatcaca
catcatttat
cctaatgtaa
gaacatttcc
tagatttgca
agcctgttag
atagacctcc
caggctctgt

tgtgtctgeg
tacacaagtt
acatgcatgg
taatacgatc
aatagatatt
gctacggttt

gactaaatat.

cttctctaac
caagaaattt
agtgtaatgc
aaaattttca
gaagctggtt
ccttttaaca
agcagtagat
acaagaaaag
ttttgaatta
gtttctactc
aaagcctttt
ctacataaaa
tgtgattttg
ccacagacct
attgcatcaa
gctagttgcet
tgtcgcettaa
atcttgatay
gccactaaaa
tectaagaaa
aagagcccag
accttaatca
tttatttcaa
agtaaatgcet
gtactgataa
agaaataaat
gtggtggtcc
gatgcagaac
aaagccacca
aggcagtgct
cccacagcete
gtgtctagaa
atagttacca
acccccaatg
atgggcacgce
ctcgggaacc
agggataaca
tatgataatg
agtgctacct
cgctcttcta
gttttggatg
gaccacagga
acatttgtgg
aaacaggaaa
tctggaggte
ctgagggtga
gagctttgtg
acaatttaaa
‘ctggtacaga
ttagagggct
ttttcactaa
atgttttatt
tccagacgcet
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s

tgtgggcaaa
tgacagttat
aaaatatgat
aattattaca
tatctttatce
taaattgcag
tgcatttcac
cctcaatttt
aatttggaag
acccaggaat
gcttccaggt
tataatgcaa
ggatctccag
cttgettatt
tgtgtagaat
tatttcccag
cctgacagcec
tgcatcattt
tccaacectyg
ggctgttggt
tgctgetctt
gccattagtt
tatatggtga
aatgccctga
attagagaaa
tatcttgata
tatttctcag
gtttttaatg
agttacttaa
aattcaatta
caagatgttt
taataatgaa
aaaaactgtc
agcagttgat
tacaaagcaa
tggggcagtt
cctgggacaa
tatcaggcag
gccceecctet
atgagtcctt
ggagcctaca
acagtgtaca
ccacaaatgt
agcagaaaga
tccatcaaca
ggtccacttce
ccaccacctg
ggccccegea
gtgtgggagg
gcaacagcag
tgaccaaaca
gtaactacca
catatgctgg
actgtgtgca
tactagtagt
ataggctcaa
ggaaggagag
caagaaaagg
ctttcaatca
gaggattcag
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3601 atgagctgag
" 3661 cctttgactt
3721 aagtatgttc
3781 Rtaaagaagc
3841  caaagtagga
3901 aacccttcet
3961 cttaatatgt
4021 gctatggcaa
4081 ttggaaagta
4141 taatggagag
4201 cttctttctg
4261 ccatgatgat
4321 ctttaaatgt
4381 atttctgagg
4441 ttgataaact
4501 ttcttaccct
4561 ctegtggect
4621 ctgtttagag
4681 aggtagatgg
4741 gatagataga
4801 agatatagat
4861 tttaattatc
4921 ggtggatgga
© 4981  atattttact
5041 ctttttecect
5101 ttttttgaca
5161 tcactgcaac
5221 ttggattaca
5281 ggttttacca
5341 cggcctecca
5401 attttcttag
5461 tggtctatta
5521 aagtctgtta
5581 caataatttt
5641 ctttttataa
5701 agaagtttagg
5761 ctatttttca
5821 gtectaccat
5881 caaactttgt
5941 ttcatcatct
6001 ttattaagct
6061 atattaaatt’
6121 tttgtagctt
6181 attggagatt
6241 attacttgta
6301 aaagaaaaac
6361 ttctacttat
6421 ttattttaac
6481 tatatgtttg
6541 agtttcccac
6601 ccttctcagt
6661 aacaaagaga
6721 atgtaaaaat
6781 tgaagtatta
6841 tgttcttatt
6901 ataattgaga
6961 atgcattaac
7021 tgctcagaat
7081 gtaactttaa
7141 ggagaaaaca
7201 atacaaaaca
7261 aacttgggaa
7321 gagatgcagt

agaggccata

ttactctgag

acatgaataa
aattatgcta
gtagctccte
ccatggtgtg
ttcctatccea
aataaatatt
tttttttggt
tgacaggaga
aatgtagttt
aaattagcat
agtagaaaaa
atgttgctga
gatagaactt
cRtgacaggc
agccatgaaa
ttattcattt
atggatagat
tagatagatg
agatagatag
aataagatat
tggataggta
ttaattatca
ctccaaattg
gagtctcact
ctctgectec
gatgcatgcc
tgttggccag
aagtgctggg
gaaatattgt
aaactattcc
atcaggctat
tgagaaagat
ttttgtcata
agttgttcat
ttgtaataat
cttcctttga
ttgatgattt
ttttgtctat
atgtttgacc
tctataatta
actaatactc
ttgtagtctc
gttttctgec
ctagacccaa
tgttctatat
cttgatgatg
cattgggagg
aagcacctga
attttaattt
atatattgta
gtggtcatat
ttttttaaaa
atctggatga
ttttaattta
ctttcaaatt
aggagaaatt
tacccctett
gtctctgttt
actatcaatt
gcagtgagaa
gcttatttaa

FIGURE 2-B

agagccaggt
atagaaatcc
ggaagactgt
aaacctaatt
tagtgttctce
ctaggatcct
ttcatcaatt
aaaaaatact
aagtttcact
tttaaagaaa
ttggaaccac
ttcacactgg
gaaaaaagtt
tgcatatatg
cccaatagag
caagggagag
ttatagaaag
ttctttaaat
aggtaggtag
atagatagat

‘atagatagat

atgtttaaat
ggtaggtaaa
gtcagtgaga
gtttctaact
ctgttgeccea
caagttgaag
atcatgactg
gcagctcttg
gttacaggca
attgtggtca
cttattactg
tcaaagcttc
actttaaaat
ttttatattg
atcteectga
gctttttacc
ttagtaactt
gatctaacaa
ttcatcttec
ttgttaatct
tcatttttga
tgatgagcta
ttcttcataa
tgcctaatac
gctctgtgge
tteggtttet
tattttaaaa
gatttcttct
tacatacaaa
caatttcttc
gaataattct
gtttaaaata
ttctagttge
aatatcaaca
aaaactgtta
tcagtggtat
aaaaagtcag
ttgaataata
ttaaaaacgt
tatagagata
ttggggatgg
cacatgtgat

27/146

gacatagggg

-atggaggttt

agcctaaatg

atatcaatgt-

agtcccagtt
cagtYggtty
atcagacaaa
acttataaat
gagtggaatt
aatatagggt
tatgtattgg
gaagcttata
atcactatga
ttctgagatc

.gtcatcttaa

ctctgcagta
ttaactgttc
tcctttataa
gtaaataggt
agatagagag
agatagatag
catttataac

taggtaggga

tatatggttt
ttttettttce
cgctggagag
cgattctcct
gataattttt
agctcttgac
taagccatgg
gagaagttca
gattgggatt
tgtatttctt
ttcctatcag
aacaatttga
agaattgatc
tgaaactcta
cctgatatgt
cttacatctt
caccttctca
atcctctgte

.ggcattctag

attcadttct
‘aaacagttaa
tggaggcctce
ctctatccaa
tecttggttc
atatatttct
gtattcaact
tgtgtcaata
caaaattttg
gagtggaaac
gccttctaaa
ttacaaagag
tgtggggatc
ttaaaataat
ggtaagtttg
ccgaggccaa
tatgtatatg
tactgcgaat
taaaatacct
aaaggaatgg
ctttacctct

attgacaggc
ttgagaagag
aggaaaaaag
gcatcttcte
tcaggctgtg
ttaagttggce

dagataacgt

gagattgaaa
gtggtttgaa
cattatctta
aattctgaat
ttttgaggca
atttgcagat
tacggtatat
tgggcecattt
gg9g9tggaggg
tggctaaatt
ctttacccca
aggtaggtag
atagataata
atagataata
tttaccccac
ggtaggtaga
ttagttttga
ttattttttt
tgcagtgatyg
gcctcagect
ttttttettg
ctcaaatgat
cactcagcta
tctggatgat
ctatatatga
ctcattttta
tattctgagt
ggctctacta
cttttatcat
ttttttctga
ctttteettt
tacaattctg
attttctcett
tttgttaact
gtaacttttc

gatacttgece .

tgttccaage
accttctgtce
gactaatatc
tgatggctga
taaaactttt
tagtectttt
tattgttttg
gctctaaaat
cagcatagta
tgatgtagga
aaggaagatt
aaatttttca
cagatatctg
aatgagtccc
gatacatctt
atttggatct
tctacaatta
atgcccagag
gctttatttt
cgtatcaatg
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tgattttcag

gggtgacgtg

aatatgattt
ataaaatgat -
tgatttggac

tttaatttac . .

actttcagaa
aattacttcc
tttttctata
aaaggttact
tactgccaat
aggggtcaca
ggatacattc
ttcagagatt
cagtgtcaca

tgggggaccyg .

ttgatcattt
caagcattga
gtaggtagat
gatagatgat
ttttactttg
aagtattgag
cagatagata
aacatatatt
ttatgtttta
caatcttggc
cctgagtagce
tggagacagg
ccacccacct
gtttctaaca
attaattatt
ccaagagatc
tcagctatat
ttatcagttt
ctaggtgaat
taattagtgc
tattaatatt
atttaacttt
gaatattttt
tccagaacce
tettttttee
tcagacctgt
caggcccatg
tctcagttaa
cccatgtgaa
cttegtgtgc
agctgctgtt,
ccagcacttt
cattcctgga

taagggttgt -

agctttggaa
ccaacttttc
ttacaaaata
aatttttaag
aagcagaaac
agagctacac
atgggacttt
aaataaagat
tagtggttat
tccaaaagct
ctatattaat
tacaaaatat
taagctcatt
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7381 actttgggta
7441 agtgaactta
7501 tgttattgee
7561 tgtagtgaac
7621 ttactggcett
7681 dgaggccttg
7741 atacaacaaa
7801  cataaagagt
7861 atctcttact
7921 gcgaaacttyg
7981 gaaaaagttc
8041 cgagaaaaga
8101 actgacagtg
8161 ctttcgectg
8221 cttagaacca
8281 tttacagaca
8341 tgctactgte
8401 taaaaatgag
8461 atcaatWtgt
8521 ctatttttgg
8581 ttttgctgag
8641 taaaatcaga
8701 aaaagagaaa
8761 cttttaaaat
8821 gaactttgag
8881 ctcagtgegt
8941 atttaacgat
9001 Satagtttta
9061 tgcccacgtyg
9121 agaataccag
9181  ‘gtcacgtagt
9241 acagctggca
9301 aggagaaaag
9361 tgttaaaaca
9421 gggaacctca
9481 gggagaacag
9541 caccgtagaa
9601 tatggggttt
9661 gaaagtggtc
9721 actgagcaag
9781 taattccctt
9841 taggaaattc
9901 cacctatttc
9961 tgatgcacta
10021 ttgccagctg
10081 aataaaaata
10141 ctgagcacag
10201  tcccagcact
10261 tggctaacac
10321 aaaattagcc
10381 ggagaatggc
10441 tccagcagece
10501 gactccataa
10561 gacagtctca
10621 actgcagcct
10681 gggactgcag
10741 gggtttcgee
10801 tcagcctcce
10861 actacaagcg
10921 cactcataaa
10981 ctctttaatc
11041 cagcatctct
11101 catagcttga

ctcttttata
accaacaatg
ctcttttttt
ttYacaattt

atctgtgctg

ggacctaatg
attacatcct
ttagaaaata
cttgcgtecce
actttggaaa
acaatgatag
aatgacatgc
gaacccagga
ctgtctetga
ggtggctggt
ttaaacatcc
aagtgttaca
aagcatattt
tgttgcaatt
cattgtgtta
gaaatgaaga
agaatacttt
tgtaaatagt
tctteeceectg
actccatgag
atcgccaatg
tcaggctttg
gaggaattct
agcacctgtc
cagtgaaatg
gacatttttt
aagttggttt
tttagaagaa
tacaataatt
gcaatgctaa
ttcttcacaa
caaaaagtta
gtgttgtttg
tgtactgctt
CRtctgtggt
ttctetctet
aaactcaaaa
cagtccttat
gtaaaaaaaa
ttactgaacc
ctactccceat
ctgctagtag
ttgggaggcce
agtgaaaccc
gggtgtggtg
gtgaaccegg
tgggcgacag
atgttaacgc
ctgtctectt
tgaccteect
gcatacgcca
atattgccca
aaaagttatg
tgagccaccg
tttgctcace
acttttccet
cctgtacttt
tcttgctceat

FIGURE 2-C

agatgggact
acattttect
tttttttttg
aatgtccagg
gcattcactt
actaaggtga
ttaaatcatt
tttgtatgtc
cacccecccac
cagaaatgat
aaataaaaat
tacagaaaga
gaaccgagag
tggctctgge
cacctggatg
atatctgcaa
actggatatg
caagaattat
tagcttgctt
tcatcggett
taagcaaaaa
gtggetgtge

tttataaaat

gcaccactca
aaagtccctt
caggatgctc
aattactctg
cctgctactt
tcecactcaa
gtattactgt
tctcactcag
gcagcaagaa
acaaaccatt
ttaaaaggtg
ttttctagaa
taaggcaatg
caaaaggcat
aaggttcaat
tcatecttge
cctatggtat
ttccaattat
tatgaaaatt
catagttgat
caaagatatt
ttctatgceat
agagttgtta
aatccaaaaa
gaggcgggcg
tgtctctact
gtgggcgect
gaggcagagt
agcgagacte
atattttctt
ctgtcaccca
aggttcaggt
ccatgcccag
ggctggtcte
caagatgcat
cgcccagceca
agctaatcta
taccttttga
tgtcctttge
tacatatgat
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ctatatgctg
atcactattt
ttaactatca
aagctttctg
atttactatt
cagtaaatca
gaaagggctt
tcttgeattt
cccceccaac
gagcctcecat
gcgaaatgcc
aatggagcag
aggaaacaca
aaggactcca
tacagaagtc
tgtgtaccaa
tgtatataga
tttattgcaa
tcaagctteca
attttataga
tataaatata
tgtttgtgee
acagtcgaat
gttttgettt
tctgaggece
cttagaaaag
teectctgga
aggtactggg
acctctceca
ttcectetga
gctattgeca
gatagtggga
ttgcttctaa
aatgcctaaa
aaacccaggg
gttttgagag
aatcggaaat
gcttgcatgt
cactgtcttg
caaccagtat
ttaaccagtt
gatcttaata
aaaaacctca
caaactgctt
aacttttttt
tgtggtctta
ggggecaggce
gatcacgagg
aaaaaaaaat
gtagtcccag
ttgcagtgag
cgtctaaaaa
tetttetttce
gtctggagtg
gatcctccca
ctaatttttg
aaacacctgg
agcaatgacg
actcatattt
ttccactcat
tgaaggcatc
aggctgectt
gactgtcact

ccaaaaaccc
ttecttttat
gactttcctg
cctegtetge
aaatgacagc
tcttagcaaa
tattccaatt
caagtgaata

atcctttgta:

gatgaactgyg
gagcgagcaa
tttttttcca
atatggattc
gggattctgg
taactggtga
agttatatca
gtagtttttc
gtcttgtatt
ccecttgeac
tcaatatttt
tatataaata
aatagacttt
caccaggaac
tgcgaggcga
actgtctacc
aaaaaatggt
ccgaatctcet
aaacaatgcet
tcteccaaca
gtgaaactgc
tctgggattce
gggggccagg
ttttgacagt
gttccaattt
ctetttggag
gccaggcaaa
agagactaca
gtttatttat
cttttatttt
ctttatagca
acttccacct
actctcectt
gactcatcca
gggttcaaat
ttcctctgtg
atgagatagc
atggtcgctce
tcaggagact
atatatatat
ctactcggga
ccaagatcaa
aaaaaaaaaa
tttctttttt
cagtggcatg
cctecagccte
tattttettt
gctgaagctg
ggtcacttaa
ttcttcetcta
ctttgeettt
ctacccageg
ttcgaaatta
tgccecaggac

PCT/US2003/037948

cattcttagce
agaaggcaaa
ctgcatttag
ccggcecatgtg
tgcttccaag
cagtaaaata
tcectaageat
aaatcacttt
gcttagaaca
atcaggagag
aagaagatgc
cgtttggaga
agtgagcctg
tgggatatga
aggaatatca
tgccccataa
aaaagtaaac
taaatgttaa
ttaacataag
tatttcectt
tatgagttat
gtcatgacca
ctttgagctg
tttgacatag
ttgccagate
aaagaatggc
ttaactgctg
tgctaaacca
actgcacttt
tagagtatat
tcteectact
ctgcaggaga
atcactttcce
tagcaaatat
ctagagtttt
taatctttet
tacttgagtt
tttcaagagg
ttactctcee
ataatttctt
ggacatacga
catatctttt
gaaagctata
ggtatacaat
caattggaat
ttgggttagg
acgcctgtaa
cagaccatcc
atatatacaa
ggctgaggca
gccactgcac
aaaaaaaaaa
tttgatggggg
atcacggttc
ccgagtagcet
tgtagagaca
tectgecctee
tttgtctggg
cccacttctt
ttaatctgct
cgttttgtte
ttcatctgac
aaagcccttc
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11161
11221
11281
11341
11401
11461
11521
11581
11641
11701
11761
11821
11881
11941
12001
12061
12121
12181
12241
12301
12361
12421
12481
12541
12601
12661
12721
12781
12841
12901
12961
13021
13081
13141
13201
13261
13321
13381
13441
13501
13561
13621
13681
©13741
13801
13861
13921
13981
14041
14101
14161
14221
14281
14341
14401
14461
14521
14581
14641
14701
14761
14821
14881

acatagtgta
cctgecatgce
ttgccttett
tcetcatgaa
cattatctct
taggagggag
tgcctcetcaa
tcteatctac
gtggtatgta
taaatggagc
ttatgccaaa
ctcaaacaca
atcaatttta
atgttcatct
cataagaata
tttgctacat
ttataaactc
tcaaactaga
agctctactg
tggagtttaa
cccaggcetgg
attaaataat
tgattagagt
gccacctcat
ttctggaagt
taggtgaagg
cagccctcaa
ctggactcag
atatcttggt

tggcaaggaa

tctgaaaatce
acactaaaga
ggctatcatg
ttattgccat
caggagagca
cagacagagc
tgccttcagg
atgccatcaa
cacttagtac
attttgectt
aggtctattt
aagttagaac
tccecaggea
atgaaaagtg
cttatttatg

_tgaggccage

gggcaaacca
ccecgageat
acacacccat
tgaagtgatc
agtccaagtt
tattctctea
ccetctagat
ccteectgaag
acctgcgtat
gacctttaat
gactgaatat
tggccactca
ccaccacact
gtteccattte
tagcaccatc
ccctecttga
tccaaatcee

aaaggtccta

“catttecatac

tctagetgge
gcttcccaga
ttctgtettt
agtgatgaag
catgccttat
aaggtggaga
atgtgcttat
ttcttaaggg
gagaatgtca
cacacacaca
attgtcaatt
gggttteegt
aattggaaat
cctgtatatg
gagaaaggat
tgtctgggta
aaacatgatt
gtaatcattc
gtagtttata
gtaatgcttg
accatacgca
agctttatga
agagttaata
gattaacata
attatttctg
ggatatgacc
ctcagagact
agtaacccaa
atgtctaaac
tgatgttggg
aataaactga
gttatatgat
ctgcagagcec
tgcagttttg
gtagacccta
gatggcattg
ccacgeggcet
gtttgaactc
cattattctc
tgcccagett
gctaaaatct
tggtttttaa
aacttctgta
cttttcttaa
aattggcatc
ccecacctgtt
teectgttec
cccagggtca
cccatgecat
tttgcettcta
cttacaatgc
acacMatctt
cattggcctg
ccttctteet
tctagcacct
gctecttgac
catggttaca
aagcatccca
actccaaatt
ccagcttage
attatgtact

" FIGURE 2-D

ctgccagttt
ctctagaact
atgctccaaa
atctcaaatc
cccacatctg
tggaaatagc
gcaagataca
taataactcc
cceggtgect
gccaagattg
gcacagtgag
cagggtgttt
tcagtgatga
tagtcaaata
caataaggat
cctctttaaa
ttgctttcag
tectttggag
ttattatatg
ccattgattc
ttattgatat
ccgcaaaccce
tgagttitgg
acctaaatta
gttcecteect
gtgcctggaa
ttgaaagagt
agcattaaaa
cttaagttta
accactcttt
aactacgtgt
tgttaaaggt
gggctgtgga
gtgctgtgga
gtgactttgg
gtaaggggcc
gggagtcttt
tgcctaacac
tctactctct
acaaactaca
tttatagtct
aagggcctct
actgaaccta
agcaccattt
tagctgetgt
atagggaatg
attttetttg
cttgcgaata
ctaccccecte
tgccatcaga
ttttecettea
tctccaatgg
catcaccctc
ccctgcagee
aaggggagac
ctctaatgac
aacccactca
gacttttgaa
ctgcgtactg
cgctgtggtce
ggtaagtttt
ttctatggtt
ctcccagceac
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cattcttgtc
ttccacttge
catcctttaa
agtgttagtt
attattttet
agaaéattga
tggcaatgee
tacaaagtag
gtcactttge
tatcttettyg
tttgcagtaa
tgtggcctgt
tggcactaat
aaaagcctag
acaaagtagt
actatttagg
atgtggggcc
aacatttaag
taacattatg
tcaagctggg
aattatgaca
cagtgttcct
aatctacgac
tgtaatatat
tatcatattt
catagtaagt
gtttcagett
gtatcatgat
tcegtgecca
ctttctgaga
aactgtccectt
attggataaa
ctaggtccte
agtaactaaa
tgtgagtcct
ttcctagece
tcaataaaat
cttagcagca
tattcaRaga
ggaaaggagt
tcttaactge
tgctctgaag
ctgtagatct
gtggctcagg
ctgtatggcee
agggcaacag
agcaaaactyg
gaggatgtcc
atgattcact
ccctecatege
tctatttget
ccteecectg
ccctatgtece
ctctcaagcce
atcttgcttt
cttcttacaa
ccctecccac
aatcttgttc
tgtcatgact
atcacttctt
cagcgactat
ccttctcata
tgtactactc

tcctaccact
tattgttgtg
gagccaaatc
gctttttgtg
ttatcaaata
gagccattca
aggtaacttg
ggatgttgce

-tccactgata

ctgttaaatc
tttttgggaa
gatatttgag
caatggatac
acaatattaa
taggtagtat
taattaaaat
tactgtgtta
gtagaattgc
aaatgactaa
atattcttca
ccttgaaaat
tacactgcag
cagggttcaa
ataagcctaa
ttatgaggaa
gctcactaaa
ctaaggaacg
caccagcaca
gataatctgc
taatacaatt
catcaactct
atacaatgaa
tggggtacat
gagaccataa
aaagaccagt
atggaacagc

.aaacatgacc

cgtcatgaga
aagcatccag
gctggaactg
acaagtgggg
tgacttggag
ttcagtaaaa
tcdaggKttg
tcttgaagga
gaSaacagtg
tctettactt
atcceaactc
agattaatta
tggttacctg
tatccccata
cctaggactt
tcttctctga
tagctatcett
gctatttgea
gcacatgtct
tcatactcca
tgccgetgece
aatcactggce
ctctctctag
catcccccat
attattctcet
ttttgagaat
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tcececaccaca
tecttettge
aatgtcagtt
ccceecatteg
agaagcaatt .
aacctagatc
acttgtctga
gtggttaatg
actctattga

‘ccteccatgee

tgcaaatata
ggatgatatt
catgagcagc
gtacaattaa
caagatttca
gaatcttaag
gcctceactat
ctatgatgtc
aatctccagg
aaaaatcatt
tcaggagage
agctgcactc
acccagcetct
atttgttttt
tgtagtacaa
tggaaactat
tagcaaggtt
ggatataatt
cagggattga
acatccatga
atccatgtct
tgtttctgag
aaacttacag
aggtgaagct
aggaagtcat
atggcaaatg
taccaagttc
cctgaaaaca
agctggaaac
tggctcccaa
aatgagttga
aactaacagt
agtttagctyg
aatgatactc
taagccacag
aattgttagg
ctgggggagy
tctettetee
tgcaccacac
ttgccaaaat
ttgcccagtyg
ttccattatce
atcatggttg
cctetctaca
gctactttca
ccttatcatt
ttcaccatct
tgaacatcag
atcgccaaca
tcactccect
ttcattactt
tgcceccatt
taaaaagaaa
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14941  caaattgcaa
15001 ° gactggagaa
15061 ctcacatggt
15121 cacttctcaa
15181 tgagacaaca
:15241 cccaaactac
15301 cagcgectet
15361~ tcaaataaat
15421 ccagcactat
15481  tecaacgttt
15541 tctatttcta
15601 gctcaatact
15661° gtccaactgt
15721 cccattctet
15781 ttttecctet
15841  tggagtgaga
15901 ggctcataca
15961  tttcagctea
16021  attttttttt
16081 gtgcagtgge
16141 tgcctcagec
16201 tatttttagt
16261 catgatctgce
16321 cggcectccac
16381  tttcteccea
16441  acttcatggt
16501 atatcaatct
16561 ccttctcace
16621 tatecctacga
16681 tcagtagccea
16741 ‘atctaaccac
16801 cctgettete
16861 cacaagactc
16921 tgctttetet
16981 tcaggtctcet
17041  atagcatccc
17101  tctgacttect
17161  aactatgtgt
17221 tgcatgaatg
17281 gggatgttet
17341  aagttatttt
17401 catgtaagaa
17461 ggagattgtg
17521 ctcagaggaa
17581 ttttaaaatg
17641 aaaatattca
17701 gaacattgaa
17761  cRtgcaagtc
17821 aaaaatattt
17881 aggaccatge
17941 taatgaactg
18001 agggettgat
18061 gctttctgaa
18121 tgtgtaaaat
18181 tattttcacc
18241 ttctagggaa
18301  gcaaatgatc
18361 gaagttcagt
18421 aattccctea
18481 agaaatattt
18541 tcaccacatt
18601 acagactaca
18661  gacttgccac

ctctagtaat
caaaagacca
tttcatcact
acttccacaa
aaaaaaaaaa
ctgectetgt
gcccatgtac
atcectttcet
tacccatgct
acatcattct
cttecttact
ggatagaaac
gaatcttcag
cacttttgaa
acctcactga
ggcatctcca
ggctcttgge
ccctettect
tttttetttt
ttgatatcgg
tgagtagctg
aaagatgggg
ctgccttgge
ttggatatct
atgtttttet
ttaggtaaaa
atcagcaaat
atctecctttt
tggatttttt
aaggaatcct
catcttceca
tctccaattt
tttgccecte
tcagagtctg
gagcacttat
tttcccacct
ccactagaat
acctagaaca
aatgagtgaa
cagttggacc
agggttccaa
tgtcactgca
atgccaaaag
ccatacatca
aattttaaat
aaattctcat
agaagcagac
acaccactaa
gctttagttt
aatatatatc
ctttagaatg
ttacaccaaa
aaccttectt
attatttgea
aggatgggtt
tatgtgaggg
tggactgttg
gattaagaaa
aattatttta
gacataaggt
tecatgtgtet
atgatgtaaa
atagagtggce

FIGURE 2-E

tttttcttac
cctaagttgac
gtccagtaac
actctteatt
tcagatgagt.
gcacaccacc
tggagcctgt
cttttgcatt
atattagctt
tttgctgcac
tcecatgttt
tgctctcatt
ttcccatttt

.acaccttett

acattctgga
tctttggttt
ttttaatact
tgaactccag
tttttttgag
ctcactgcaa
ggactacagg
tttcececatg
ctcccaaagt
aataaacatc
aacccattgt
gaatctagag
cttctcaget
cctagtctaa
tgtcececatt
tttaaaaaga
tatttagaat
catttacaat
cttgtctata
aaatgeccctt
cccctettet
tactttttaa
gcagaccatg
gtccttggat
tatttagage
ttttaataaa
cagtcaccca
aagaagcttc
tataagccee
aagcaaactt
tttaaataat
gctgattcat

‘tecttgttte

tttaaataca
ttttaaacaa
tectacaceg
ttgctcagaa
tccaagtteg
ttataaaaga
ttataaaaat
cacaagtgtt
gtttttaaga
gttaaacatc
taaagccacg
tgttggattt
agaaaatttc
gagaaatata
tggttgaaca
tcccaacata
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tcttaaccty
ctgtgttcet
ttattgtcac
gtctactgac
atgtacttat
tEactgcctg
cccetecacce
atcagttttg

‘ttaaaaaaWt

tttgtagaaa
tettgaacte
ggggtcatcg
actcagcctc
tacttggctt
ataccctcect
tctettettt
acttataaac
cttataagac
atagagtctc
ccececgecte
cacatgccac
ttagccagga
tctgggatta
tccaactgat
tcatcatcte
ccatttctga
ctgccttcac
gcceccatcat
cttatcttte
aaatttagct
caaatctcaa
ccecatttact
taaacaagct
cteegtgtcea
gagaggcttg
cctgetttgt
tgaaggcaga
ggttgacgtg
tctatgtcaa
aaaaaacaat
tagactgaac
agtacccatt
atgctcagtc
tctgecaatge
ttttaaaagt
gaagtatact
atcgctttaa
ttttgtaaaa
agatttatta
aagtgtccaa
attaagctag
caatgtatta
aatactttaa
tgattttttg
aatggaaggc
tggataacat
gcagacaaga
taccccacgg
tacaccagga
aaaggagtgt
aatttctaca
gttgaaattt
aagtgatctg

tgcctaaaaa
tigtatttat
agtttccaag
aaccttactt
gcccatcacg

ctgcagttac,

ttttcaagca
ctatctctct
ctctcaatcet
aatattttga
actcgagtta
atgaccttca
tcaataacaa
ccaggacagc
gttttctgag
aactacactg
tgattactct
actcctgeta
actctgtcac
tcgggttcaa
cacacccaga
tagtctcgat
caggcgtgag
attccaaaaa
agtcaactgt
tctettgett
aataggtcca
gtctttctgg
ttcctaagag
tatatcattt
gatcttgcca
cttgttcatt
ctcectcecaa
atagctcact
ccctgaccac
ggtcttcgta
tttgctgact
cttgataaat
atttctggtt
aaatgaccaa
aaactccgaa
gtgatatcat
agcatctagg
ggaaaagaac
ggtttcatct
tatataatta
gcaaataata
agatagcaaa
actctgaatt
gaaatgtttt
aaattcagag
acatgaagga
tattatgaat
gtataattgt
gaattatgtg
tttgtacctg
tcaggtgaag
agtgaaattt
taggaatgtc
ttgacttgtt
gcacattttt
agtctggaac
tgatggcagg
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aactaaacat
atKaatatgg
gtcaatttca
ctatctttac
tcacegtatt
tgtccaggge
tgttactcta
gttggcecca
cacatttatce
attttctgta
ctcettttett
aacagattta
tcegecectg
acactcctgg
gtctgtatgt
tcttttggtg
Cagatttctyg
ctccacgtgg
ccaggctgga
acaattctcc
taattttttg
ctcctgacct
Ccaccgtgcee
Caaacatgat
accatcattt
ttatatcaca
gaattcaaat
attaatgttt
tcetetttac
cctttttcaa
tgctctgace
ctgctttate
agcctgecec
ctcacttcag
cttgtctaaa
cttacctcta
tcatcacatc
aaatatttgt
cagatgttca
attctacttt
gatttggctt
ttgctaattt
tccaataget
atccatgcat
cttgtaatgg
gacaaaataa
aaaatggact
taaatgaaat
ttttaggtta
tggagtaaat
caatattctc
ataggccatt
tctettggte
tcataggcaa
tgggacagtc
cttttgagtt
aacattacta
gaattcctta
tttaaaagta
gctggatgtg
agtgccttaa
tgggacagat
actttcagcg
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18721 tgtttcacta
18781 - tgttacaaat
18841 tgtgatccag
18901 taatcttcaa
18961 attaccaaat
19021  tctttaagag
19081 aggtacctat
19141 aagctgttcc
19201 aacgataaat
19261 taattggtta
19321 cactgcaaag
19381 tatttttaat
19441 ggcttttace
19501 ggaaatttaa
19561 cattgatttt
19621 gacagaaatg
19681 atggtcacat
19741 tcttatttat
19801 atgaaatcat
19861 catcataacc
19921 gttgagagaa
19981  attgactcca
20041 tcttgtteca
20101 aaagaacaca
20161 ttttacccat
20221  acgtacatgg
20281 gtatgcatgt
20341 cattggtaat
20401  tcattgcaag
20461 gtgtccatta
20521 ‘ctatatataa
20581 agccatttte
20641 aatcacaaag
20701 gagaggagtt
20761 aaaatgtgtg
20821 gagatcaaaa
20881 ttcagcaaag
20941  tcatatgtta
21001 atttacaatt
21061 ggttttacat
21121  ttaccagtca
21181 actatcgagc
21241 gctetggtcece
21301 aaaggttatt
21361 ctatttaaaa
21421 atagtaaagt
21481 agtacacagc
21541 ccaactgcce
21601 tccaaaatga
21661 tgacttgaca
21721  ttaagaaata
21781 agacagacaa
21841 ctagacatat
21901 tgattctett
21961 caaaaattct
22021 tttgttccat
22081  agccatgcac
22141 gggcectgte
22201 acgagagata
22261 gatgtcatct
22321 ctecgcactt
22381 gagaaaagta
22441 taaaaaaaaa

ttagcatgtg

acaaaacacc
tgttgttatt
gaaaagcaag
gtttggtaac
cdatcatctt
gcttgacctt
agagataaca
gtgataactc
aataaaacat
taaactaatg
tctccaagga
ttttctettg
ccctgetceta
ataccttaaa
Maggtcagtt
tcatatcaca
tcectggeac
gacacccttc
attgtcaaca
gcagatttcc
tattacctaa
cagacatttt
gaaatgactt
tagactgact
ttttgcctte
gtgtgtgett
agtctttgga
atggacatgg
gaatatactg
acagaggcec
agatagttaa
daaatagcta
tccttgecttg
tgggggattg
atttctagag
ctggctaata
agagattcaa
ttaaaacaaa
atttttatct
gctgctatca
ttcttaacce
aactgttggg
atcagttttt
ttgaacacge
ggtggcggtt
catccttecet
Caaaggaagc
gccccaaccee
cttgcctace
tttggggtgt
gtgaatgcag
tataggaaag
tgttgttcea
gggggccaaa
ttttctettg
agaagatgta
tagttcttge
gcctgtcaag
tgcggctgat
aatcccatgt
ccgagaaaga
aaaaaaaaac

FIGURE 2-F

tcatccaage
accatgatga
ggcaagtaga
tccaacaccce
catttatggt
gtggaatgca
ttttaaagag
aaaagctgtt
aaaataatgt
tatttacaga
caagtgcagt
gtttgagata
gaaaatagtt
cttacctaat
aagaaattac
ttagaagaaa
cactcttgac
aatcagacca
agagctactg
ggcaaactcc
tctgatttta
aaagagtcaa
gaaaataaaa
gaacgatttc
gaatttagtt
cagggttgat
taagtccatt
gtccaatcat
caaggtgaac
gccattggtce
ctcacttcag
aggactaagt
aaataactat
gcttaatgat
tgagtgggga
caattttact
acatgcctta
atcgaaatag
tcaagtttge
attttttact
gtgtctttag
tcaattaaat
tacattccta
attccacaag
tgacccacaa
ttgccaaact
acaaaatact
ctaacagaag
caggtagaac
ggaaaagttg
gtgtgtgtgt
aacatattat
cagacctagt
tcatctgect
tecttacctce
tccataaggg
agactaattg
ctggtttacy
cactttgaag
gaaattcccce
ggtataaagt
aaatcagtaa
aggaatatga
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atgcctttceca
attgggaatg
ttcatcctte
ttttttctee
atcaggaatg
atttcccttce

agtaaggatc

gctttctata

.gtatgtttat

aatagaagag
gacctcttca
gtaaagttgg
aaaatgaata
gceccecceaa
tgaattgcag
ccagtgtcaa
ccaaggtgag
cactacaagt
tegttacatg
aacaatgtct
ataatccata
aagaagcaga
gaagacaaaa
aaatccttat
ctcactgctc
ctagaactgt
ttataaacac
gcagaaaaac
agataatcct
ccacataagt
tttggctgac
accaaaagaa
ttacattgca
atctgtggaa
gttgggttce
cctctttetg
cagagcataa
attttgtata
ttattttttt
agttccattt
ataatatttt
agcttactcc
caaaactcag
aagaaattcc
aacacatata
cttgcagcag
gcaaactatt
gttaggctce
cttcactttt
ggatgttctt
gtgtgtgtgt
attctgtgaa
gggcaaagga
tgctttaate
tatttgtaaa
aaatctggct
agctttggga
ctgaggggga
atgctggctg
ttgagactct
aagggagggg
agaattagag
aagagaggga

acatctgtgg
tcaaaaacct
taggttggtt
ttactgtgaa
caccaataac
ttattattgt
tgtgatttaa
ttccaacagg
cttccaggct
ccactcctca
teccagccaca
atatcatgta
gRaatctgat
aagatgatct
atatacaact
atgaaaacac
aaagtaggtc
ttcttttace
caactcaaga
gggtttggat
agaaacagaa
agttcteccce
tagaaaggaa
taagcatcac
agaccttgca
aagggtgcat
tgacacaaga
aggcaggtgce
acataaggat
aaagttacat
caaagaaaca
ataacaaaat
acttttttgt
aatgttgaac
tctttggatg
agctgtagaa
tgcacttaag
atttaggttt
ttecttgaca
actaaggcca
tctgataaca
aattggtggg
tcatcagatt
gttgtaaggc
aaaatagtaa
tttaatttte
ttattaagga
tcagagtgcece
tttcaggaat
gggaaataac
gtgtgtgtgt
tttgataata
ctggggggct
acctaataaa
tgatacttat
aaagctaacc
aggtactaac
aattcaccac
gagacttcct
ctttaaagca
agaagccaca
atacagagag
gctcaagtgg

PCT/US2003/037948

agaaaagaca
ctgcettgge
gctccataag
cttggtcaaa
tcettetgac
gggtattttt
actaggatag
aactaggtaa
ttctaatagt
actgttcaaa
aaatcatata
gctaaacaaa
aattaatctg
tttttttett
agtatctaca
agatttctac
attccttatt
agttgccaaa
caacgagcag
ttggttttat
atcataatat
cgattcatcc
agggtgtgag
tgaggttgca
aagaaactgg
gtgaatgtgg
caattctcat
aagttaggtc
tgggagattt
atacaagatt
ggtcaaagtg
cttatectcet
tgtttttaca
tcttataatt
caaagtggct
gaatacattt
atgtggcttt
tgcaatgaat
ggacataaaa
actttcagtt
gattgaaaaa
aactggccag
cttgaagatg
tagtgtattc
agacatatta
cctgcacatg
tcactgcaaa
aacttcatgt
attgtccagg
aggtgactat
gtgtgtgtta
tcatcaccte
tttacagtgg
actgatcctg
attcaaggaa
agctcccaag
agcgggggag
ttatgcaggt
tctgtettgt
gcttectget
gatatatcaa
gagaagtttt
ctgaggaggc



WO 2004/047623

22501

22561.

22621
22681
22741
22801
22861
22921
.. 22981
23041
23101
23161
23221
23281
23341
23401
23461
23521
23581
23641
23701
23761
23821
23881
23941
24001
24061
24121
24181
24241
24301
24361
24421

24481

24541
24601
24661
24721
24781
24841
24901
24961
25021

- 25081
25141
25201
25261
25321
25381
25441
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25741
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26221

atttttaaca
aaaatgggcc
ttaaacaaat

- ccactggYat

gagaaagRaa
ttgctctgtt
cctgtctttce
gtgcaaataa
agatcacctt
tcaggaaagc
tgacattaat
gtaaatttat
agccettcga
taaggagtca
acctgagact
agaggaaagt
gcccacacat
gttgaaggaa
aaagcacaca
gaccagtaat
gtgtctcecta
ctccagtcte

.ccttcWgaag

cataagtatc
aatttggaag
ttacatgttt
ctggcaatat
tggtacccca
agtaagtagt

_ggccaaggag

accttgtcat
acactttatg
tggaagaaga
‘tacagaaccc
teecttgetyg
tgtgtgtgtt
tcacctgcaa
cagggtctqgg
ctcactgctg
agaaccadac
gtcecagtcca
aaatggtgac
ctctatattt
tgcctecect
aaggtatttg
gctggagtge
ttctectgee
aatttttgta
cttgacctca
accacgcccc
cattgaaagc
tgagcctggt
ccagaaatag
gagaaaggaa
atatagaaaa
aataggagaa
cctgggatct
tatctgttat
ctcagtaaag
aaggcattgt
ctttgtatat
ctcgcectatta
taaaattata

atcaggttat-

atttttatte
gactgcgtgt
‘ggcgatggtg
gttcectatt
ttggggatat
acttcttcag
ctgtgatgga
ggtattgect
actttcattt
gcttcatgge
gggcagagtt
ttgctcatac
gggaaactcc
cacactgtgg
aatattattt
ggaaaacaca
ttcacatgga
caataacctt
tgagaaatga
gtatctgggt
tectactett
gccaaaccat
acatatgttc
ctacatcttc
tcttataaga
attacagatg
gtgcattatg
gctgtatgaa
caggtagatg
gccatttaaa
gaaaaggctt
ccaaagcaag
tggggaagaa
ttttcttgat
ccatcacatc
caacccaggg
teggtggaca
ttcactgctg
ccatcttaat
tcaatcattt
aatcaagaca
gaaatcacct
gcccecactyg
catttttatt
agcggcacaa
tcagecteee
cttttagtag
tgatccgeec
gcgggecattt
ctctggetta
tgtttttaat
aagctgaagt
gatatataaa
gccagtagga
gccttagcac
ccaaataaga
gcgggagtat
gctagctgag
gcgataYaat
tctttatace
aaaatctgta
tettatttga

FIGURE 2-G

ctgcaatatt

-caggggacaa

actgaatctg
caggtgggtg
attatattta
tctatttgee
gtgaaatatc
tacttcgaag
tgtacataac
aatttaattt
ttttaagaca
attgctctta
ttattaaaat
tgaggaataa
tttgggggtt
ctcaaaataa
atccacaatc
ggcaattctg
gcttcaccac
caaatgggta
aataacctcc
tactgtcaca
tttgtgectg
tttctacaaa
aagggtctga
catacagttt
ggtttatgtc
tcttggtaga
tacagacaca
caagatagag
agggcagtta
ctctaattgt
agcaactaga
gcaggctgaa
gttgtgtgtc
atctcctgaa
gtcctgecega
tggaggagat
cacctgtgcet
gccattcagg
ggcaagcctt
tagcaataaa
gcaacacttt
cactgcatat
tatttatttt
tcteagetea
gagtagctgg
agatgaggtt
acctctgect
gcatttttta
tgcaggagac
gcagggagct
gaagttcaga
tactattatg
cataagtagg
agcttttgcet
actccaaatt
aaggttgaaa
ttgccagtag
taaaccagag
taagcaatct
gtatagtccc
gcaaatatag
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aaccagaaaa
gctgcacaaa”
actgtgtgaa
cagttcectg
aggcagtttt
aatcagttca
accactctag
tgaataagaa
caagatgttt
aagctaaatt
aactcatatt
catctactgc
aaataaataa
caatgtctct
tcattMttat
aactttggca
tgaaagtagt
ctcagttcca
ctgccacttt
tagagccaaa
tttcagtctt
gaaaagactc
aaaactgtta
ttggtataca
gagagctcac
aatcaattaa
agagtaatag
gccYtgagga
tgcggatctg
acacacacat
caggttgccg
gtctgatttg
agttaaatat
agatttattt
tgcatttgtg
gaacgctggg
ggcttccagg
gtcattgaca
aagaaaatga
attcagggat
tatagagcag
aagtccttca
ctattaaaaa
attttaatat
ttttgagatg
ctgcaaccte
gagtacaggt
tcaacatgtt
cccaaagtgce
aaagctcctc
aaataagcaa
tttaaaacaa
aatctgaatt
tcatcattaa
actgttgatg
tatgagctaa
attaacttag
ccetgagaag
ctttgagatc
caccctggaa
gagtggtaac
ctaatcaaat
tgtgcaagat

aaaatggtag
ggaatgttct
ataatctcag
tggtctctat
cagagcactg
cactcatcaa
tgagcaccaa
gggaagcctg
cacagtgcect
ctggagattt
gctaaaacta
agtacaaaac
acatgaaaca
ggagatgttt
tattattatt
gagtatgaat
ctaggcaggc
gagagagatt
ctccagtggce
tctctaaaac
agtccacacc
tcagctttta
cccactceSce
ggtgccattt
tcecececcata
caaactaaac
atcacatgaa
cactgacagt
tatctacatc
gctggatggg
gttttgcage
ctttctgtag
acatttgage
aattttaggc
tgtgtgtgtyg
tttegcagge
ctgctgtcag
gacgaggatg
agaccaacat
gggcaaatac
ctgacatagg
tcacaagtta
acactaatat
aattggccett
gagtetceget
tgccteccag
gcgcaccacc
ggccagaatg
tgggattaca
agagactgta
aaccccttaa
acatatgcaa
acttggggac
tgacaccaaa
aaagttacaa
ctctccagea
attaacttga
aaacctgccc
aacaaaagaa
acaatccatt
acacttgcett
aagagatgag
ctatttggtg
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Caaaatagag
tctatttatt
aatggcagca
tgcttgaaga
gcattcttgt
ccatccactt
catggtcaga
attattgetg
-ccttaagtge
tgctaaacat
tttggcagca
tcagatgatc
tcagccacat
tcaaatgcta
ttatttcaga
cagggaagca
tcattttttt
cttatcatca
ctettgttgt
agggacacca
acacactacc
ttcacacctg
ccacacttta
aatccattca
tattccecect
agcttatata
atggaccatg
agcatctcta
catctgacta
gccactgcac
cattaaaatt
taagcatcat
ttagctgecaa
ttggattcte
tgtctgegtg
aggcggctag
tgtcagatgce
gagggagact
gactcaatct
aataggggat
ggagcatatc
tcaaatctceca
ctggtcacat
gggtgaggcce
ctgtcgecag
gttcaagcta
acacccagct
gtctcgatet
ggcgtgagcec
ttcagccaag
tggagccatce
gggtcctatc
cacatctcta
cttaaaatgc
aaaaaaaaaa
ggcttgctta
aaaaattgtt
a¥Yggtaatca
agatgaacca
tacttttttt
tgtgaaatag
gaattctcac
aaaaataata
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actceaaagt
aaaactaaat
ttgcctgtga
aaactaagac
atatatggac
caccgatctt
ttetttttge
tgatattttt

acccatcctt.

tctttctgta
tccaactttg
ggtacagagc
ggttccttta
tataccaaYa
actcctcaga
gacacaggac
ttttcttact
tggtgctaca
gtaacagctt
cagtgttttt
tttcatcatc
aatgactcat
gaagcatatc
ggcttatcca
ccattgtatg
ttaggttgtt
gttttgtatg
gcatagagta
ggttcttggt
ctcttaaggt

"ttecttetgg

gagtgttaca
ggtctcactg
aagcagcatg
ctteccacact
ttattctett
tgacagggtg
cccecatcaga
ctagatacag
tggtgtgttt
gagctagaca
ggtgcactca
agctagacat
gtgcactcac
gctagacata
gtggatcccg
attectcage
teggggagge
gctgcaggtc
acagcgccgg
gggtgctaag
ggccegcecaa
cgggttcecg
gccttggeca
atgccgccaa
actgccagca
tactaccagc
gtctttttat
atttgcctga
tatcttettt
tttttattat
ttctttattt
agtcatgttt

cagttataat
taaggaaggg
gaaadagtgtg
agatcacctg
gtactctatg
caaataaa¥Yg
ctggaagttt
aKatacagaa

tctaatctta

aataattact
aatggcttta
tggttcattt
cattgcccaa
tectteatat
attctcttcece
tctattataa
atttgtctge
gcttaattta
tattaagata
tagtatattc
cctaaagaaa
ctactttttg
atatgtgatc
tgctgtggcea
gatacatcac
tcaacttttt
gacatgtgtt
attctagett
ctcactgact
ggcgcgtetg
tgggttegtg
gctcttaagg
gggtcaggag
gacccagagt
gtggaagggg
atctggccece
ctgactggtg
ttagatacag
agtgtggatt
acaaaccttg
taaaggtttt
caaaccctga
aaaggttctc
aaaccttgag
aagactctce
taccagggct
ccttgggtgg
tcgggctgea
ctgagecttg
tgggeeggea
tcectecactg
gcccacgcect
ctcgtgecte
gcccagaaag
agtaggagcc
cgctctcace
agtatatgag
ctagccatcce
tagctaataa
ggagaaagtt
tgagttgtaa
ctttttttaa
cactgtatce

FIGURE 2-H

agtgttatca

Ragtggttaa
atgaaaatgt
tatcttccat
ggaaatgtga
gtaagaactg
ccctggtegt
aagcttatga
aatgtctcta
ctatcaggac
atttattcca
ccectcatga
atgccctget
tctttcataa

atttatccac

aggcctgatc
tggatgacat
gttttgactt
taatccacat
acaacattgt
accctgcact
cctctataaa
atttatgact
tgtatctgta
attttgttta
ggctattaca
catttctctt
taacacttga
tcaagattga
gagtctgtec
gtctegetgg
cagcgagtct
tgaagctgca
gagcagtagc
acccaagtgg
acccacatcc
catttacaat
agtatcaaca
ggtgcactca
agctagatac
ccaaggcecec
gctagacaca
caaggccccea
ctaaacacag
acgtecctcac
gcaggtggag
tcgetgggac
caggagccca
cccegcagga
ctgctggggg
ccecggggceca
acctgcaact
tcectcecaca
gggcteccac
caggcagggg
tctcaaaact
gattccaatt
tagtgtgcat
tgttgagtat
tactcagctce
gctctttage
ggacagggtc
tctaactceca
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catagaccta
cataatcctt
atcagttatc
gtatttttaa
Aaaaatatag
ttaaactttt
gatcttttaa
atttttcatg
gaaaaggttt
aatgtataaa
actttactta
taagatttta

ctgtttttca

gttgctaata
actcttatta
aattgtgagce

-atccctagac

gaggtataga
atataattaa
gcagccatca
ccattcctca
attgcctgtt
ggccacttte
tttcatatct
tttattagtt
aataatgctyg
gggtatacac
ggaactgaca
agccgceggac
cttctgatgt
ctcaggagtg
ggagctttte
gaccttcgtg
aacatctact
gttgccaatg
tgctgattgg
ccctgageta
caaaggttct
caaaccttga
acagtgccga
accagagcag
gagtgctgat
ccagagcagc
ggtgctgact
cagactcagg
ctgcetgeca
tgggegcecat
tggagtgggt
aggcagctaa
acccagtaca
gcagggctgg
ccagctggce
cctecetgea
agtgcagtgg
aggtgccgag
gttttctaaa
tetctacate
gaaatggtat
attttttcat
ctttggccat
tetttettece
tcagtegece
gggctcaggc
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ataaatcaga
gctcetggag
tagagaggac
gttgtatttg
gaaataaaga
catatatttc
tatgtatttt
ttctttaaac
ttaaagtcct
gttataatat
attatatccc
tctectagea
ccececgatte
atttagtgtc
aaagacagag
ctagcagagg
tatggatgcece
atgatgctca
gaaatttaat
ccacaatcca
cctaccctgt
ctgaacattt
atatagcaga
ttgtatgget
gataggcatt
ttatgaacat
ctagaagtgg
aactgtgtcec
cctegeggtyg
tcagatgtgt
aagctgcaga
gttcctceca
gtgagtgtta
gcaaagagca
ctggcteggg
tagagccgag
gatacaaagg
ccaaggccce
gctaaacaca
ttggtatatt
ctagatacag
tggtatgttt
taaatacaga
ggtgtattta
agceccagcetg
gtcetgeget
ggagcagggg
gggaggctca
ggcecggega
cctteccgecag
ctggctgtece
cgcaagcgcce
agctgaggga
ggggctgaaa
agcaagcgag
gtgggtgcac
ctcaccaaca
ctcattgtgg
gtgcttgtca
tttttaattg
tttetttett
agcctgtage
aattctcctg

aagacaaaat
tagacatttc‘
acaaacacct
ttgactataa
taatgatatg
ttecceggtcea
tttgggatet
tcctaaaaat
cYtgttattg -
tccataatat
ccatagctat
gacagccctt
tggattaaat
actatgatgg
attaaaactg
gaaattgctt
tttcaaatta
tatatttttt
tttcatgatt
ttttgcagca
agctctaggce
catgtaaatg
atgtttttaa
gcataatatt
tgatggatat
tcatgcacga
aattgctggg
ggaattggtg
agtgttacag
tecggagttte
ccttecacggt
gtgggctegt
cagctcataa
aagaacaaag
cagcctgett
tggcctgttt
ttetccacgt
accagagcag
gggtgctgat
tacaatccet
agtgtcgatt
acaatccctg
gtgtcgattg
caatccctga
gcttcaccta
gtgcgcetege
gtggtgctcg
ggcatggegg
gaaatcgagce
ccactggcece
cgagtgecggg
gcacgcggcece
gtgggctcca
ggctcctcaa
ggctctgagyg
cattttacat
cttattatct
tttgatttgce
gccattagta
ctttattttce
gctttcttte
acagtggcat
ccceagectce
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Ccaagtagcet
ttgtagagac
atcttccgat

ctgtaagagc..

tgtttttcet
acatattttt
tagtgtcata
tttgcctaag
catttttgta
atcatcccag
gaaatcaatt
tctatttgtg
gttttgaaat
attctgtate
aaagacagct
tgtcatttct
attagatcct
acttcttttg
gttttatgtt
aagtttcagt
tatatatata
ccaggcgatt
gttttatgag
taatacaaac
aggcttttte
taaagttgag
tatagtaaaa
aaattaaaca
tattgaatgt

_gtgctgecagg

gcatatttte
attatatgta
gctttcatta
gagtaagtat
gttctgtgag
tttggccaaa
cttctctcta
gaatgcaaat
agctgtattt
aagagaagtc
aatggttcct
tggagctgge
tccattgatg
attgttaagt
caccactatt
atgcctectt
gcaataaaca
ccttggettt
tgaactgaat
tctttctata
tcaataaagc
aatagggttg
atagaaagaa
acattgttat
ccccececaatcec
atgaaaaaat
gattttttaa
cccatggtgg
gaagctttat
ccttatctta
ggtgaacaaa
tactataaca
gcaattgtta

aggactacag
aggagcttge
ttetgectee
tctttatata
ctatgctatg
aatttttatg
tctaataaac
agttttataa

tatgatatga“

caccatatat
gatcataaat
tatcttcatg
cagaacatgt
ctttgcattt
atgattttga
tgacaatatt
ctttaatttc
ctaactttat
cattgctaat
gtcagtggat
tatatatata
atgatageat
aaaataacca
caaaaagtat
ccectatectyg
taatgattca
caatttgatg

aagagcattg-

atgtaacaaa
ctatgcttat
agcacacttc
gttttgttat
tacttcattt
tcgagttaac
gaaaagcaag
ggaaatcact
attcctatcc
ataattagtg
ctagggatcce
ttcagtgctt
tgctatccag
ttttagtgge
ttacattgtt
gctactagte
agatgaaaac
gcctgecagece
ggagttctaa
aagttgttaa
tgaatatgat
ttatttaaga
attacaaatt
caaatgagga
gtaacatatg
gggggaaaat
caacaacaac
agtgtetttt
taaaaagtaa
ggaatgtggt
ctttga¥Ytta
gtgagtcact
Ctcagaattg
aatgctttta
cagatcaatt

FIGURE 2-1

gcacatacca
catgttgcce

‘caaaatgctg

atctgggtac
gtttatcttt
aaatagcatt
cattttctaa
tgttagacct
ggcaggggce
tgaaaaggct
gtaggtattt
caaatagcac
aaatttccca
ccacacaaat
taagtattgg
aaatattcta
tttcaacaat
tcctaaatat
gtgtagaaat
tggatgttaa
tataaaatga
gctttattta
gttttaaaac
ttttaagtct
gctggagttg
aataagggtg
tttacaaata
aagaaatttc
agccaaagta
aaaacacaca
tggaatattc
ggattacctc
ctectgtett
aaaacagtat
ttecttectg
ttgttgcagt
tctgtgttgg
ttcaactact
atagactatt
Yctttgtaaa
tgtgatggtg
ttcttagaac
gcttaaaatt
aattcttttt
tatttgctte
acttctgcetg
accataaacc
attactgceca
cattgtgtte
gaaaacagta
tttgtctata
atattagcta
ctaaagaaaa
gttgttctgce
aaaaaaatat
ttatctacat
ataaaattaa
cctcactggg
gagattttga
gttagttttg
gtgaatcaga
gaagaaaatt
caggaagcaa
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ccacacctgg
aagctggtct
ggtctacagg
aagttactta
tcattttcett
tatctgttgt
tccaagatta

tatacttaag .

caccttcatt
attctitgtes
attcctggac
tctgtettga
gctgtgttgt
tttaagatgyg
cttaatctgt
atccatgagce
gtttcegtagt
gtatttcttg
acaattatac
aaacagatca
atgttgtaat
tgagaaaata
tttaaaaagt
ttaataataa
attatgtaga
agataagtct
aacacaaacc
tccaaaacac
gcttttaata
gcactcctac
cgagtgttat
aagcatatat
ccacaatgtc
tgagtatctt
ctttccaact
tgtctttett
aatggtcctg
caaagttcaa
gcttctgatt
agttceccatg
ggagagaacc
gaattattag
ggtcacagtg
ttaaatatag
tgtatgactc
gatgatccat
caaacacaaa
agcagtttgce
agttgtccag
gagatacaca
aaaatggcat
ccttecaactt
tttctcagcet
tttttttaaa
ggtagacaca
gatcttgage
tggactatat
gagagaatgg
aaaatctctg
ggagctttac
tgctctectyg
aatttcaatt
gcagctatgce

ctaattaaaa
Caaactcctg
catgagccac
atgagatatg
gaaggtgtct
ttcttttatce
taaaaactta
tctatgattce
cttttgcatg
catgtcttac
tctcaatttg
atattgtage
ttttcaaggt
ggcttgtcaa
acatcaattc
aatgaaatgt
tttcagagta
atgctattct
tgaggactta
aatgaatata
taactagaaa
accagtttta
tttaaaataa
tcttggtett
cacattctta
tagctgaaat
cacaacaatg

-aaatttatat

agctctteat
tgcacttatt
gccataccag
ttccectget
tactgctgag
atgtgtactc
agtgaaactg
cteettttgt
ccctetagtt
aatctatcaa
ttatatggca
acatctgcett
gtgcactgtce
catctctttce
agaatattta
ttgttaaatg
cctctattge
tcaagtctat
cgtaagggac
gaaaatctct
tcaatgtgag
ttttcaaaaa
taaaaggaac
tacctaaaaa
acaagttatt
ggcaatgatt
gaattagaaa
cacaatttgt
tagtgaccct
ttgcatatta
cceatectgt
ttctcaggtg
tattttttet
catggactgc
catccttgaa
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aaaagatttt
gcctcaagtyg
tgtgacaggc
tattttcaaa
tttgaagcac
acttgtgttt
ctecctatgtt
atttttagtt
tatatatcca
atccttatca
attccgttga
tttgtagtaa
tattttggat
tttctgcaaa
ggggagtatc
ttttccagtt
Caaaacttgt
aaatggaatt
tttgaataag
tatatatata
gccagtggaa
aaaataactg
aattgtggca
ctcttgagat
ttgtcacaat
aaggctcect
gcagctagag
ctacaaataa
aaacaggatc
ttcaaaatca
tcagececett
tctttttact
tagtagcaca
ttctagatag
ttaagctatt
tcatcagcag
tatcaatgtt
agtetttatc
caaattcatt
gtttcatggg
tatggtgtcce
caactctgca
taccacagga
ttaaccagtc
gctataataa
tttecatgtag
aagacatggg
taaacagaat
aaatatctct
tgttttgcca
tgaaaatgtc
atcagatttc
caaccaaaaa
ttcetgataa
aagcacaaga
ctgggcctga
aagacatatt
aaatcaccca
tgttcagcat
gaagagggct
agttctaacg
tagtccctca
aataaattac
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33841 tatgcaagtg
33901 agtttagatt
33961  attattctgce
34021 ggtttegtat
34081 gaattcccag
34141 ‘ctattttcaa
34201 caatgcaaaa
34261 gtttattata
34321 ggctctgeag
34381 aaatccttcg
34441 gagaggtaca
34501 agagcctcte
34561 atacatatga-
34621 atatttttcc
34681 tatagtttag
34741  ttaaaaagtg
34801 tcattaacac
34861 aaatcaaaca
34921 gaatttatat
34981 tatttataat
35041 ttgtcttgaa
35101 gcaatttteca
35161 ggcactacat
35221  aMgggataat
35281 aaggaaagat
35341 aaggaaatga
35401 tgtccaggcee
35461 ttaatgagta-
35521  tctgecttag
35581 caacaggcca
35641 " gagggtgaat
35701 tttgaggaag
35761 aagcatgtca
35821 gttattcgaa
35881 ttcctaaaat
35941 tagcccecat
36001 acattttcta
36061 aataagtaaa
36121 atgcacaatt
36181 aaccggagcc
36241 aaacactaag
36301 gacttgatgg
36361 gcccatgtta
36421 tgtRctggat
36481 ataaaactaa
36541 caatgttatg
36601 tttattggtt
36661 atttttagtc
36721 ctgtgttatt
36781 caaataatta
36841 ctctatttct
36901 tagtaaagca
36961 tatttatttc
37021  tttctacatg
37081 ttctgaattc
37141 ggctttgaac
37201 ctttaaatta
37261 gactcatatc
37321 agttcattta
37381 gatagtttca
37441 cttgcetttge
37501 caatttctca
37561 tattcatgag

aaatcagata
tatctcttat
aaatgcacat
tagaagtact
tattgccata
aataaaatat
aagctgactt
cacacaaaaa
ggggcaacaa
tgcctgattt
gagttggccg
catcatgcac
tttctcacga
tagatttaat
ggcatatgta
gcttagceett
actaagcagg
cctgaaagct
actttatgcet
aatggtgtaa
ttttgtgttt
aattaatata
gggacacaaa
aagacaagag
cctattattt
agtaatgata
cagcctaaca
catgacaata
caggtggcat
aacgtggatt
gagtagagag
ggaaaaactt
taaccgaatt
gagtagtatc
aatttaggaa
ttttgctage
aaactcttta
ttgtctcaag

-gtgtattaga

catcttggta
aatgaatgag
tcaaaagggce
acattttctt
cattaccatc
aatcattata
ttatttcttg
attcacggag
ttttettetg
atagaaaaca
cgttttgatg
atttctatat
gttgaagaaa
catatacata
catgaaatat
tttgggggaa
atccattttt
ttaccaatcc
ttggacttgt
ctctcagact
gttctgttta
aatggcettat
caatttagtc
ccecctaagga

FIGURE 2-J

gcagaaggga
tgacatacaa
ttaacttcct
tggccectga
actgaatact
gctacgtgaa
ttcaaacttt
cgcatacaca
aaacgccctg
cacgttgcca
tcatgagctg
ataaatatgt
aagagaaagt
ccacaatcat
ttacatagat
ctcactcagg
cctgcaaaac
gcaaaccttt
tggcotgttt
gaacatgctg
ggaatagtac
tatttaYtga
gataaatgca
gtcaaatatt
gggaagatat
acttgaactg
tgctaggtta
tgttctggte
cttgaggcett
agtttgaagc
ggtggtatgg
gggataaaac
gcatctgttt
gatatgaata
aacaacaccc
aggagttgaa
tagtgagage
tcatactaaa
ttctgtgget
gatgtttcaa
ggaagaggta
attatggctc
caggattcat
agaataatca
aggacacaac
caacccctac
agtgagtacc
aattcattac
aatttatcct
gggttgagta
tgccttgtaa
tcaatgcatg
gtatttattt
ttctacataa
gtactaatac
ctttatactt
ttacaacttc
aaatctaaac
ggcatccatt
ctY¥tgteccet
aatctgtata
catgtcctec
gtgecttect
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atacaattat
caatttcatc
atttacattt
gatactgcat
aacagagtgt
cattaatgaa
tttttagaat
cagtggtgceg
atttgtaggg
acacaccaac
gtagagtcag
catacagaaa
catactacat

‘tttaactata

aatttttaat

‘tagagcctaa

atccatgaat
atgtgaagca
atcttcatgg
aatagtatac
taagaaatat
gctactacta
tacagtctte
taacatacag
aaaaagtctt
aagatgaata
cccgtggceta
attataggaa
ttggattctg
agcttctgtg
aaaacaactc
tgagtatttt
gggtatcata
attgattaat
taatcagttt
tgtagttttt
ataggtctta
gcacattact
agcaaacgaa
ctattgtcac
gcggctgaaa
tgaattttga
tactattaaa
gaatgaatgc
catgtgatat
acaaaggcca
tgaaggagaa
ttecttgtag
tcatccacag
aattaaaaat
ttagcagaga
aaaatttatt
ctacatacat
atgaaacaag
attctagctc
atttcctatg
catctcttac
ttgccaaaaa
tttggcettte
ttagctaaaa
atcatcatcc
tcaaatgatg
gtccttactt

ttatttggaa
aataaatttc
taaaagcatc
taacttactc
gtgttataaa
aaaaagctga

-tgctttttet

Cccaataaaaa
tctgccaatt
aataaatgca
cgccagcaca
tgcatcccat
gacttataac
aattggttaa
tgttaaggta
gttgcatatt
atatatttcc
tgaaaaaatg
agattaatag
tgtattaaag
gctgagggag
tgtgcaaggce
tcaatgaaat
ggactagtag

ttgggataag

gaataggttc
cattctgtta
ttcttaaaac
tcttecaagtt
gactgtgtca
ctgtgattce
ttcaagtcta
gtggtttggg
tatttcattc
ttctcaaaac
aaagctgaaa
ggaaaaaata
aggatcagta
aaattttcca
atcaaccttg
ggattactga
tgaggcacat
attatttatg
cacactgaat
ttgtccatet
agaaattaca
ggctgtectt
ataagttctg
ggaaattcat
caattgagat
gcctggeaca
tctacgtaca
ttctacataa
taatacatgt
aatctagcaa
aaatgcacac
tgcatctttt
ccaaacacat
tgaatgctag
atcattcege
tttacatgta
gttatatcect
ggatcaaagc
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atgtatctga
aaacctataa
gcataacatg
ccttgctgea
aataccacag
atataatgaa
ttcecdgeata:
tttaacaatt
tccatgttgt
tagttgggaa
tggctgecect
aatgtgtagce
taagtcatga

gccagtcaac
gttggaatgg
ttagaattaa
Caaaatgaat
ccaatagcaa
agtgaataaa
ttacatgatc
aaattgagtg
acagcaccca
tacaatcaat
gacctataga
gtggtatgaa
tactaaaatt
tttctgctge
daggagtcat
ttttaatgag
atctgtatgce
cttaaccttc
ctggtgagaa
gtgtaaatta
tacatctttt
taggcatttg
ataaaccaWc
tattagcatt
aaaaatatat
agctgacctt
agaagagttc
gctccacatt
ttacccttta
aaaaagtttt
atcaaaagaa
gctctttaag
caagtactag
ttactacacc
taagaaacag
tacttaatgce
tcetttactg
aataggtatc
tgaaacatac
ataacattta
tttacttgtt
caatttttat
attctcatga
tttttttceca
taaaaaattt
agttaaattg
cctactcatt
cttctttcte
atcacccacc
aactcttttt
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37621
37681
37741
37801
37861
37921
‘37981
38041
38101
38161
38221
38281
38341
38401
38461
38521
38581
38641
38701
38761
38821
38881
38941
39001
39061
39121
39181
39241
39301
39361
39421
39481
39541
39601
39661
39721
39781
39841
39901
39961
40021
40081
40141
40201
40261
40321
40381
40441
40501
40561
40621
40681
40741
40801
40861
40921
40981
41041
41101
41161
41221
41281
41341

catctatatc
attcaccaac
tttttttatt
tcacccagge
tcaagtgatc
gcecggetaa
gttctgaact
caggtgtgag
ctgtcctttg
taatttacac
cattttgatc
gtagtgattt
taaattctca
ctaaagtcta
gtacaaacat
aaacactgac
tttaaaaggt
catgaaaaga
Caaatcattt
aataaaataa
tgttctettt
aaaaataatc
cttgccctca
ttcagaagtt
tgctgaccca
cgacatcttc
gacaaaacac
acagaaccat
ctaaagaaaa
tgagatcaaa

"tgtgtgcect

ctgcagaage
tagtcctcte
ttctetteee
tactggaaag
gggagatcta
aaaaaaaggc
tacactggcet
caatactcca
gcaacccctt
caagattttc
ctcgggetaa
agacacaaat
gctatgaaaa
attgagaaat
gcagaaggct
cagccgtcag
agaacacaac
caggacctga
ttctgactta
acctaaggaa
aaatttccgg
gcgaccttgt
ccctetgage
ctggetgget
aagagtacag
tcaggaggtt
acatagacac
tttcetttea
cggcctetge
tgcgaatgtc
ataaaagaat
gctgggcagce

aagcatcttt
atgaccctgg
ttatttttta
ttgagtacaa
ctceccaccte
tttttgtatg

cccgggetea

tcatcgcetece
ttttcectett
ttattaattce
tgatcatttg
agattagtag
agtcttatca
aaaccatcte
agaaagttgt
aatcagtacc
atcaatggta
cagatgaagt
tttagtaaat
aaagtatact
catccaactg
tttgtgtgat
tttatttcgg
aaaattttcc
atattgctge
tgatttagaa
ttgattacaa
gctaaaattce
gtttatattt
tcaacctttt
atacttaaac
tgccatgact
tagcagaaat
atgtggagtt
tggaatctca
ccatggcgge
tcttggaaaa
ggcaccggtt
aaagcaatag
taggacacag
agagacagct
agtgaccctt
attcatccta
tagaagactt
aactactcac
gtaaacctca
cactgacaac
acattgaacg
ctgaggtaga
gtgagtgaat
gctaccacaa
ctttgcctcet
ccaggaccce
tgttggcacc
tctecatgcea
ttcctgecaa
tcectaggag
taatcacaaa
acaaaccaag
aaatttacta
acctccagtg
aattgaccaa
aatcatcagg

FIGURE 2-K

tttcacttga
aatctctgga
ttttacatat
tggcacaatc
agcctcccaa
tttctagcag
agtgatcccc
tggcectgtt
agtcctttat
ctgcaaggta
ctacaatctg
attagattaa
atccaatgag
agaattaatt
attctggaat
attttaaaag
aatgecttte
tttaggagct
tgttttacaa
tttttaagta
cttgtcatat
aatgtaaaca
tgatttcaac
tgtaaactta
aatatttgca
cccacgcecta
thcccagaa
ttctaggcta
ctcaacagac
tatttttecat
gattttaagc
gtagaggtag
gatgcaatag
caaatgtgga
aataaattct
tagggtagct
ataaatcacc
taagcgcaaa
tttttgtgaa
acctttcaaa
tctggcettet
Cctctaattca
gccctggeat
tgcetggetyg
ggagccagac
cctactgcaa
taagcaaaat
tatataaggt
accttccacc
gagtaaaatg
agccaaactc
tcetgageat
tgcaggacac
teettettet
gtggattttt
agttcataaa
cctecagtgta
Caaactacaa
agggctgctt
catattcaga
aaagggcaca
taatccagag
atgagatagt
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tccacttttt
Ccagtggaat
atatatagag
atggctcacc
gtagctggyga
agacagggtc
cagcctcage
tagtatcttt
ctgatatttt
gctcaaatgt
catttgactt
taggctactce
taaactcata
ttaatttcat

tctgaactaa’

gtatcgacaa
attcttgagce
ttaaaaatgg
ggaaaagcct
gtagacttac
atctgaggtg
taactaaact
cgtatataag
tggaggattce
gcagaacgca
agcaattaat
gctactttte
ataagatttt
catagtacta
gaaataccat
tttttggttt
gtcaccttga
ggccttcagt
aaaggaggga
ctgacctctt
ccaattcagg
atgaggtaga
gaagagctat
aaactaaaag
aatggctatt
gtgagagctt
tgcagaatct
gctggggect
tggtgaagta
attcttttag
ttcagatgtg
gagactctca
gacaggactg
tctataaagg
aagttatttt
tggttttgta
gtataatgct
agtgtacata
tctaacaata
ccattcaagt
tgccatttte
cagctgttge
gagagaatgc
taaaccactt
tttttgattg
ttcacataca
agagcaatgt
tcaaaacatt

gtatatgttce
ctctttagta
agaggcagag
gcagcctcaa
ctacaggtgt
tcectatgtt
cteccaaact
ataacatttt
cttaatattt
tecttceett
tctcatattt
agatacacat
tattgactat
gcttcatatg
agcttgecee
acactgacaa
aaatgtgaca
tctaagagaa
tgttgatact
ctttecattc
gaggctgeceg
cttacaatgc
ttatgaggaa
attcatattg
aatcccgaga
gactggtctt
cttcaYtcac
gttctatttt
gtcctcaata
agaatgtctt
gtttgtttat
atcectgaat
ctgacttata
ttttcacaaa
cttcectgata
ccaagtgata
gaaagaggag
caagtttttg
agtcactcaa
atagtaagga
tttggctcat
gtggtagett
cacatcctge

‘acttagcata

cacgtttgac
gctggctgag
caccacceca
ggatagtcag
actctcaaat
tgaaaaattg
aagacgcttt
gtggttagge
agctctcaga
gatccagctce
tttaaaattg
tttttgcaac
tgatatataa
aaagtgctga
gatttaYagt
tttgtttttt
gatgtcttct
tacaacacac
cecctgectee
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atttttccat
tcttttaaaa
actttctctg
cttcctggac
gtaccactat
gcccaggttyg
gctgggatta
ctgcttattc
tttcttttee
cagctcttec
attctattcet
attttctatg
cttttatttt
atgattttat
ccaccatgac
tcagtaccat
ttgctttcgg
tagcagtcag
ttctgagtte
ttcaattgtg
aataaaaaca
acgagaatac
attacagtag
caatatttgce
gctecactttc
ttaaaaaaca
ttgecttata
tagaccttcce
taaaaaaaat
tatatattge
ttgttttaac
ggcccttggt
gagccagcat
cctgegtgece
tttaggcttt
tggaaagaaa
gctgagggge
ctaccccgte
taagagtgat
aagctctgga
gaacagcacc
gaatcatgac
aaagtatctg
atactgaagt
tgatactggg
cagctctecag
gacaatagta
gcactgctct
aatagaaaca
tgaaaccatt
gccaagtggt
cgctatccaa
gcccecagag
atgatcctge
aacatggctc
aaagctattt
agcacaaagt
gttcaagatt
atttgttcga
gaagaggaaa
atgtgacaat
acgtataagt
ttecegetaag
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41401
41461
41521
41581
41641

41701 .

41761
41821
41881
41941
42001
42061
42121
42181
42241
42301
42361
42421
42481
425471
42601
42661
42721
42781
42841
42901
42961
43021
43081
43141
43201
43261
43321
43381
43441
43501
43561
43621
43681
43741
43801
43861
43921
43981
44041
44101
44161
44221
44281
44341
44401
44461
44521
44581
44641
44701
44761
44821
44881
44941
45001
45061
45121

gagaagttgg
ttcttttget
gccccagagg
gatgtgagaa
tgtgactttc
ggaagatttg
attgqaﬁaa@
tgaatttata
ttcaattaaa
tagaatttat
acatggcaga
aaggagttca
gataaatgat
cctagatttg
ggttgtcaag
caagttacag
ggtggtgcat
cacagtaaaa
cagaagggtc
tgcctgtaat
caagaccagc
gggcatggtg
ttgaacccgg
gtgatagagt
tcatgatacg
aaatttacag
attgcacgat
gagggtgaac
tagaagttgg
ctaagctgag

‘ggaaaagggg

atttgaaagt
tagatttgag
cagggaagat
aggaaggtaa
tattgcaatg
ttcttgcaaa
aagcatgcect
agatccagat
aaaatgtaga
ttgtgacact
gataaaaaaa
ccaccatatg
gattcaagga
tttattaaaa
ataaagacta
taagccaata
tgtccttgta
gaataaatat
gtatacagta
gtttcaacaa
cattttctct
tacagacaag
gcattctatg
gtacctgtte
cccaggectt
ggctaacaca
caggtgcetg
aggtggagct
agactccgtce
atatatataa
agataatttt
gtaaaagaaa

tatttgagca
aagtgacaat
tgtctgttga
atgaaggata
accctttgaa
aacttceccttg
caataactta
ttggtggtca
tgaggaaaaa
ttatttettt
ctatataaaa
caatttactg
agaaacctgt
atttcctgga
ataaaagaag
tatgtagaaa
gtgtttctct
taaaacatgt
agacaaaggg
cccagaactc
ctggccaaca
gcaggcacct
gaggtggagg
gagactctgt
gaagaaagaa
ctggattgaa
ctataaaaaa
gaaagacaca
tttttgattg
tacctgggaa
aaatgagatt
taagtatata
actaacagca
atgtgggtat
gttcactaag
ttatagaagt
tgaagcacat
ctgaaccctt

~agatcttcgg

aaaagatcct
agaaaaacta
aaaacactgt
ttaagctgte
aattttaaaa
cccaatttaa
ataaaacaat
gggtgaccat
attattagta
gtggacactc
atttgaggac
ttgcagctgt
atttttagaa
agtagaattce
gagttcttgce
aattcctaat
tgggaggcceg
gtgaaaccce
tgtteccage
tgcagtgage
taaaaaaaaa
gtaatattca
caaagataca
gttcagagat

FIGURE 2-L

ctcgettgtyg
ctaaataaaa
gagagtattt
agaggacatt
tattttttea
gttgaaatta
aaatggatta
attatatgaa
aacacaaaca
attaaatgta
aactgagatt
gggtaagact
atatggtcta
gtaaagtgat
gaggaaaaaa
acagaatagg
gtgtgtacat
cgtcagaagt
tggatcaagg
tgggaggccg
tggtgaaacc
gtaatcccag
ttgcagtgag
ctcaaaaaaa
gaagagaaac
gaaagatgta
atattgaaag
gattcaggaa
aacatatgtg
gatgatcgtg
ggtagaggtg
atctgaagtt
agtgatgttt
agagagtaaa
gcaaaagaga
caagcaagta
gaggattttg
tgaaagcttt
tggaggacgt
caacaccaat
taatgatctc
tctctatcta
tttatataga
aatatatcat
agagtaatcc
atttaaagtg
atttcccagt
gcacttacgce
tacatagcaa
aaagaaaaca
accttttect
acgtaaaatt
tgcataataa
tgttggccat
tgagcttteg
aggtgggcag
atctctacta
tactcgggag
caagatcaca
aaaaagttgc
ttgagtaaaa
tgggaagtat
tatctaatgc

ctctttecet
aataaatgag
taggagagtt
aaagatagta

~aaagactgta-

ttgcagaaat
gacacatttt
ttttatactg
agtacatggt
ttcattcagt
tcaaaattga
gatgcaaaac
agggaacagg
gcttattcag
gtgactccat
ggtggtggtg
gcatgccaag
gacaagatat
atgatccagg
aggtgggtgg
ccacctctac
ctacteggga

.Cccagattgt

adaaaaaaaa
cactgaggaa
actgtaagca
ttctgactge
taattaataa
atgggagaga
ttggtgaagce
agcctaagtg
cagaggaatg
gttgaaacta
tggccaaatt
atagctaaag
gaatttcaca
actcgcagag
Ccaaacttta
taatatgaga
ataattaaaa
agatctactce
gttaaaggaa
ccttaataat
gaagtcatat
agagcaagtg
aacatctttg
ttgtacaaaa
ccttegetece
tgttgtgaca
actgaattgce
tctetgagac
cagctataaa
atctatagtt
gactttctac
aaggtaaaag
atcacgaggt
aaagtataaa
gctgaggcag
ccactgcatt
cctttettgt
tgtgtgaatt
ctttttcaac
cacccttatt
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atcttattta
gagtggggat
tagcagataa
tatgaacagt
aacttctttc
tcaaacacaa
tattgatggt
atgaaacatg
cactgtgaat
aaaggtcttg
ataaggtgac
agatcattag
gtggagaagt
tgagcgaaag
gccaagagca
gtggtggtgg
aaaacaagaa
aagagctgta
gggccaggeg
attatttgaa
taaaaataca
ggctgaggcea
gccactgcac
aaaaaaaatg
tgtaagagaa
gagagaagag
ggttaaaaaa
atgttaataa
agaatatgag
catctaaaga
ttatgtgaga
ctgttggcta
tgacagtgga
aaaatttaaa
aaatacatga
aaaagctagt
caccagaaag
aattgctatc
catcacctaa
ggaaagaaac
tctcaagtcet
gtcacttttt
cctcacagtce
agctaattaa
tcaatactgt
taaaacaaga
tagttccatt
tttaagtgtt
tggcatgtta
aatgttttte
agcacgtcag
atatggcetgt
gaaaaatatg
taaagcgatc
ttgctcttte
caggagatcg
aaattagccg
gagaatggca
ccagectggg
gacttcattc
tattttttac
agcattatag
caattttcaa
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ataggaatta
aaagaaaaat
gagtaattga
tatcagggcce
atattatttt
atttatatgg
taatttcata
tccaaattgt
taataaatac
ggcacctaac
tgctgaccac
tatacaacat
cctaacaaag
atgtgtggga
cattataagc
tagtggtagt
ggaattttgt
cttagagaag
ctgtggectca
gtcaggagtt
aaaattagcc
ggagaatcgc
tccagectgg
atccagggta
cggaacagtyg
gtagggagcce
aaaaaaagat
ataaacttgg
tceccaattt
aatagagaat
agagatgatg
gagatgtgta
tgaggtcacc
gattggacag
aaaatgagaa
aattggccat
gcatgataga
acccecagaa
acaattgaat
catagaacaa
ctgagaactt
ttctgagaaa
aggaaactaa
tgatgaaact
tgaatctaaa
aatagaaaca
ttatgcttat
gtggtttgga
gagatctaag
taccactgag
catttecttce
tggcagacag
gattctgtgg
tctttaacaa
tgcctgtaat
agaccatcct
ggcattgtgg
taaacttggg
tgactgagcg
attttatccc
tgaatctttg
gatattagtg
atgagaatat



WO 2004/047623
45181  agaaactgag
45241 atacatttat
45301 cattaaactg
45361  ccacacactg
45421 ctatcataca
45481  catcaaagac
45541 aagttgtaca
45601 acacttatgc
45661 ctaattaagg
45721  tagcactgta
45781 atattatatc
45841  tgtcaaaaga
45901  aattagatag
45961 tgaatctcta
46021 ttaaattttc
46081 caaaatgata
46141 ttttctctaa
46201 gctcagtatt
46261 tgcaatatgc
46321 gtaatgtgac
46381 tgccttetga
46441  tgcttcagca
46501 actacagatt
46561 aaaataaggc
46621 acacaaaaat
46681 tagcacggaa
46741 cttcactttt
46801 ggtaggagaa
46861 gaaaaaccca
46921  tgagcttcca
46981 ' tacagcagac
47041 tggaacttct
47101 actgactatt
47161 ggacccaagg
47221 aggtctgecc
47281  acacttgtgg
47341  acccagacac
47401 cgacaccaaa
47461  acaaagccag
47521 tgtaaggaaa
47581 atctcccagt
47641 aaataattgt
47701 aaaatcaaga
47761 gacaaagaga
47821 gatgaaggag
47881 gaagagaaaa
47941  gagcacattt
48001 taataacaga
48061 ttctctaatc
48121 aaaaatcaaa
48181 taagggaatg
48241 gtatgggaca
48301 tgtaccccac
48361 gagggagttc
48421 aaagaaaagc
48481 agataagtac
48541 ctatatcttt
48601 aatgtgttaa
48661 gggaaaagat
48721 actgaaacca
48781 cttaaatgta
48841 ggacataggc
48901 aaaattgaca

aaagcataag
ggtctcttat
gataatttga
atttctgttc
agcagtcaac
ctctaaacac
aagttgttece
tctgaaccat
atctcectgt
tctcagtgtg
ttactgaaat
tgcatgettt
aacaggdaat
cacatagagt
accaattaat
tgcactttta
agccttatat
tgtttcacaa
acaattatca
cttactatgce
atgtagatat
agtttcagga
aaataaatgc
tctccagtge
accttcacaa
acaagaaaag
cccecaatta
ggaagtgagc
gcaccaaaga
cacctttcee
ttggtctctg
ccagcactgg
tcctgecagac
ataaggccag
ttgtgtaccc
atctagactt
caagcccagc
tggcatgcac
tctgcaaaga
taagaaacat
ggctgagtca
tttaaggaag
aaacaataaa
aatcctattg
aagaaagaat
aatgaaaaca
tttagttcaa
aatgttttca
agattcaatt
gacaaagaaa
ttcectatcaa
acataatcaa
aaagttgtcc
accaccagac
attctaatta
acagtcaaac
accatgaagg
ggcatctaca
tcectattta
gactcgttce
aaacccaaaa
atgggcaaag
attgggatct

FIGURE 2-M

tgatttgccec
gggaaaagac
cacctgtaaa
caattttctg
acttacattc
atgaatctct
tttgattctt
atgacagtcc
gttctgetge
tgcactcatt
atgctttgtt
attaaaacgc
ccattaagga
tttetaattt
tagaaaataa
ttgttttatt
tctetgtgge
atagtcttac
aaagaattga
attaagcaat
atggcatttt
actatgtctg
cttttaaaag
tecctetete
aagtgaagga
atgcactgga
ccagacagca
atcagacttt
gaccctcaca
agcactgatc
ggccactcta
gctgtccect
tcagactcaa
cctctacaga
aggtttcagg
aggcccaacc
caacctacct
aggttctatg
ctggaataag
gaaaagctga
agagaagtgg
ctcaacaaac
taaaacaaat
ccgaatataa
ttgtagectt
aatagagaaa
gaagagaaag
tatcttggga
Caaacaagat
ggatcctaaa
gctagcagat
aatgttaaaa
ttcagaaaag
ctgtctcaca
gtgacacaaa
tcacaacacc
tgaaaagaaa
accacctgat
ataaatgatg
ttacacctta
ccataaaaac
acctcattac
aattaaacta
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acaatcacag
agadtaatgg
agatattcat
tcagtctaca
ttaaacactt
aaagagataa
ctttgagcece
atcaagttgt
cttgtttaaa
attaattcaa
ttttcttatt
tttaagcaag
aatatacaac
tttttttett
aaattttggt
tggctaatgg
accaaSagca
caacaatcgc
ttagatataa
gacctggttt
gtgatgtact
tgttctcaaa
tatgatttga
acagaaacat
aaccaggtga
gagagaggaa
cagcatggag
gccttagace
gccctagaca
aggggcttat
ctgccaggtce
ataatcctgg
agccaatccc
tgtaggcaaa
cctatccatg
ctatagaccce
gaggactcca
gaaaggctga
cccttactte
ggtgacataa
aaatatataa
ttcaaaaaaa
ttaatagaga
tgaatgaaty
gaagacaagt
gtttatgtga
acaaaggggt
aagacatatt
tacaccaaga
ggcaccaaga
ttttecggcag
taaaataaaa
gagagataaa
agaagatgct
aacatgtgaa
ctaatactgt
aaaactacta
cttcgacaaa
ctgggaaaac
tacaaaaatt
cctagaagaa
taaaacacca
aagagcttct

agttaattag
aattcttatg
taaagacaaa
cttacagcta
ttttgtcaaa
aaaccagata
tgaactgaca
tggtgtttgt
atgtcaacaa
catctggatc
aagcttggca
aagggtatat
attttgattt
aatttgatga
aaaatgactc
cacagtttag
gttcattacc
caaaataatg
ttaattccta
ccaattacca
atccgttgat
cagaaattaa
ggagatgtca
caatttgaac
gagatttcag
ggacagtttc
acagataccc
ccaacactgg
ccaggctagt
agccttagac
taccttagca
acatcagatc
agagccaagt
tatttgcaga
gggactcaat
acccacctge
acagcaggcc
ctgataaaga
ttcagatgca
accaccaaaa
actaagagac
ttacagggaa
gattgaaatt
aaaaatgcaa
tatttaaaaa
tttatgggag
aggaagtatg
cacgtagagg
tatatcataa
gaaaagaagc
aaaccttaca
aaactatcaa
gtctttecac
taagagagtt
agtgtaaaac
aatggtggta
agaataacaa
cctgacaaaa
tgcctagceeca
aactcaagat
aacctaggca
aaagcaattg
gcacagcaaa
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tgacagatga
gttgaagaaa
tttgtgectg
gagctggcaa
gtatcatgga
tgagaaatct
tttttcecta
ctgctttgte
aagctttaaa
aaagtaaatg
gttagatgat
cttagtacaa
tatatttcet
ctaggacttg
tgatgaagca
catgtccaat
ccaaaatgga
aaaatattat
tgatttctca
aaaacttcat
tattaaaaat
ataatatact
gcaagatgat
aactatccge
cacctgggta
acattacctg
tccacatgat
gcctgecaca
acttgtggac
tcaaggtcta
gccecagecte
catcccagta
agccccctgt
cataggcgtce
caataggtcc
tgacccaggce
tacccttaga
gttttcccag
cagacatcag
aaatacaaaa
aaaaaagtca
acaatttcat
atttttcaaa
tagtaggatt
tatatggtca
agcatcaaaa
tttaaggaaa
aaagttaaag
tgaaatcaac
aaataacatt
ggccaggagt
ttaggaatac
aacaaaagtt
cttcaggcta
tcacttacaa
tgtaattcac
tagctacaat
acaagcaatg
tatgcagaaa
cgattaaaga
ataccattca
caacaaaaga
agaaactatc



WO 2004/047623
48961 atcagactga
49021 aaaggtctaa
49081 aagtgggcga
49141 catgtgaaaa
49201 agataccatc
49261 gayggctgtgg
49321 aattgtggaa
49381 cggcaatccc
49441 catgcacaca
49501 aatgcceatc
49561 atgcagcaat
49621 ccatcatcct
49681 tcactcataa
49741 caccaggacc
49801 tgcatgctgg
49861 atatttacct
49921 attttaaaaa
49981 aattttaaat
50041 aagttgttat
50101 gtaaccacaa
50161 cataccacca
50221 gaacaaagaa
50281 acctattaat
50341  agggggctga
50401 tggatagaaa
50461 atatggccag
50521 tgttagattt
50581 catttatgat
50641 ataagggcta
50701 cacattgagc
50761 ' caggggtgca
50821 catttttttg
50881 gtttaaaaag
50941 ggctataaag
51001 ggtttgettt
51061 aagtaattgc
51121 gcagaaaaca
51181 taaatgactc
51241 cattcgtaga
51301 ttccaagtat
51361 catatttaaa
51421 aggcttatag
51481 acaaagcaac
51541 gaaatgctgt
51601 . tgtgcaatat
51661 gctttgtgtg
51721 ctgcacattg
51781 attctgattt
51841 atgattctaa
51901 gcaagtcttg
51961 agagaaagta
52021 tgatttctgg
52081 gaattgtaat
52141 aaagtgagca
52201 atggaaagag
52261 agtcactcag
52321 caaatgttca
52381 gcgaaaagca
52441 tcatagcatt
52501 tctgaactga
52561 gttgaattca
52621 agctctacac
52681 cttggaaatt

acaggcaacc
tatccagaat
aggacatgaa
aaagctcatc
tcatgccagt
agaaacagga
gacaatgtag
attactgggt
tatgtttatt
aatgatagac
aaaaaagaat
cagcaaacta
gtgagagttg
tgtcagaggg
gcttaaaacc
atgtaacaaa
aaagtgttaa
gtgggaggaa
cagcttaaag
agtaaaaatt
gagaaaatta
cctacaaaac
aattaccttg
gggaatagaa
gtagtgccat
tttaatattt
atacatctgg
aattaaaatt
taaagaaaaa
aatggaggct
gaaaggaagg
gacttggcac
tgaactggag
ctataagtca
gattctttgt
cactggaaac
aaggctataa
catcacagca
aagtggattt
gcaactgagg
cccaaatcta
ttcctactaa
agagaacagc
taatcaggat
attgtgatgce
catatttatc
aaatcatctg
aattgttctg
catgcagcaa
tcatttgect
ggtgattttce
acagatatat
caaagtggac
gggagaatct
cactgaagca
tttgcaatga
acaaatatca
tggaattata
aggtgaccag
gtgtaattag
gttttctcta
catcaaaaag
aaaattttet

FIGURE 2-N
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tacagaaagg gagaaaattt ttgcaatcta
ctaccaaatt tacaagaaaa aaacaaacaa

cagacacttc
atcactggtc
tacaatggtg
acgcttttac
tgattcctea
atatatccga
gcagcactat
tggataaaga
gagttcatgt
acaactagca
aacaatgaga
ttgggggcaa
tagaagctgg
cctgcacgtt
gggatacaca
tggtggagta
tagcttgtta
tatggtagag
ttttatcaga
aaccagaaaa
aatgcaaatt
agaaaagact
gaattggaag
aatatgttga
aactcaggcc
aaggctgtgg
atttctgaga
gcaggagaac
tgttgtcage
ctaagaggcc
taattgtgag
tacttccatt
tctttgaaat
tgaaacatag
ataaaagagt
ttatcatgtt
‘tcatatatta
cacacaaaga
actgaataca
ttcaacctat
agggaaaaag
tctagataca
tgccaccttg
attttcaatt
ggagttttaa
gggtgaggce
agattaagac
agttatgttt
tctcaatctt
catatactat
acaagatttg
ctgagcctca
ccattgactc
aagattttca
taccaggtaa
atgtgttata
aggaaccttt
aaagcttaat
tttttcattce
tgtaatcatg
atggttcttt
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tcaaaagaag’
attggagaag

attattaaaa
actgttgctg

‘aagatctaga
‘aggattctaa

atacaatagc
aaatgtggca
cctttgecagg
caggaacaaa
acacatggac
gggaagggag
gttgataggt
ctgcacatgt
atataaaaat
aaagtatagt
taactataag
acaaaaaaga
aaaaaaagac
caatgagcta
gattaaattt

‘ccaaggtatc

gaggaagcat
ttttgcaatg
agctctatgg
tggaagataa
tgcacaattc
aggtgtgcetyg
ttattcaaat
actggtgaat
taaacaagga
gctaaaggta
gaaagagact
gacacacaca
acagtgtcct
ttcttctcaa
tctcatttag
tttaaaaatc
atgtctgtgt
tgaaatatat
gcgactttat
aatttccacg
tggcaagaaa
aaattgctct
aaatactgct
ttggtgtcag
ctctgctcta
catttgtata
taatggcatc
gattttaaag
tgtctcataa
taatgcgtca
tggcactagt
tctactgett
ttcaacaaaa
aatggaaagc
gaaagctagt
tacataatgc
tgttctgtag
tcttgaaaat
aactgaaaag

acatttatgt
tgcadatcaa

‘aggaaacaac-

ggagtgtaaa
accagaaata

attattctgt.

aaatacttgg
catatacacc
gatatggatg
aaaccaaaca
acagggagga
agcattagga
gcagcaaacc
atcccagaac
atgttaattg
tttttaaaaa
atgtttttgt
tacaaagtag
aaaaaaagag
aatggcagta
teccagtcace
tcattatcca
agatttggtg
ccaatttcaa
gacgatgtgt
gactcccaga
taagggaaga
ccaccacaga
gggcaaatac
ttagagaaag
ctaatgtttt
gaagtgtagt
agaacatgtt
gagaaggaag
gggttttcct
catcttcatc
tctttgtgac
tatgagttag
tetttgeatt
tttaacgttt
ctctagcetga
tccactcaga
aaatgaaaac
agtttatggt
gcctagatce
gatattttta
accacttata
gacgcaaaag
tagttcttgg
aacaggacaa
tcaaatgcag
caggttttct
aagatgagtg
tattcaagag
ctttcttaag
actaatgttg
aatgcaaatt
tcecagtggtt
ttttctcaga
gaaatttcte
tttcagtaat

ctcatttgac
ccccatcaaa
ggccaacaaa
aaccacagtg
agatgctggce
ttagttecage
ccatttgacc
tctaaagaca
aaccaaccca
ttggaatact
aagctagaag
ctgcgtgtte
gaacatcaca
ccatacctaa
accatggcac
ttaaagtaaa
tgacatcaaa
tgcaagcaaa
aattctcatg
ggaatcaaag
gggaagaaat
ttaagtcctt
ttggatgtga
gatgaaaacc
tRgagaggag
ttccagtgac
agaattgagc
gagaaaagaa
gagaacaacc
aattaacatg
atgagatacc
cagtgtcaat
atagagactt
taaaaataaa
tatttgtaag
agacccacat
ggatcttgtg
attctactac
aaacctccta
tagcagaggce
tttccaccec
tattaggcaa
cggggctett
ggggcgagaa
attaagaggt
tcagctacgg
cacctcagag
aacttcccaa
cagtagagaa
aaaacattct
tagaatacaa
agaaatttgt
tccgtagact
gaaaggaaca
accttgagcea
aaactagttc
tacttgcaat
cttagagaca
ttaattatga
tggcaaagaa
tttatttatt
tttectgete
tgcaccacca



WO 2004/047623
52741  atcacccagt
52801 - attaaccctc
- 52861 tttaattatt
52921  catgtctaca
52981 tcaactccag
53041 ttgeccccact
53101 caatgcttgg
.53161 cccttctceca
53221 gaccctggga
53281  cttttttage
53341 ccacattact
53401 cgtatcatca
53461 taaaagacct
53521 aaccactgct
53581 tgattttgta
53641 agatgatggg
53701 cctgtcttec
53761 cttccaatac
53821 tcaaagggaa
53881 aaatagctagt
53941 ttgaaaatct
54001 tgaaccattg
54061 aaattggtca
54121  tttaaaaagt
54181 tgcttaacat
54241 cattcagcaa
54301 atacagcagt
54361 tgagacagat
54421 taagaggcta
54481 gtttttgttt
54541 "gctgactttc
54601 aagcaggtca
54661 ggcaaggggg
54721 gaaggtaaca
54781 gaggaagaat
54841  ttggtgtggt
54901 ctaaaggtga
54961 ctgcagtcat
55021 taaaatgaga
55081 gtgcacgcac
55141 atgggttatg
55201 ctttgagttt
55261 ggaattatgt
55321 aatggaccac
55381 agggtagaaa
55441 ttagaaagta
55501 gaggcttaaa
55561 agagtacagc
55621 tactctcact
‘55681 ttacagcagt
55741 atatgataat
55801 cagtagcttt
55861 tattctgtag
55921 catcgaacac
55981 cctacagtca
56041 taagtaacat
56101 ttagcatcaa
56161 gaattagaaa
56221  aatattatat
56281 taaaatatac
56341 gtgaaaaagt
56401 taaagacttc
56461  tgttgcatta

gccttggtca
taccatatga
tacaattdat
gtgatttaga
tcccacactg
tectagtgaa
gdactcette
ttaagtcact
tttttgcata
cctteatgtt
gggttatttt
acatttactt
aggaatccaa
ctctatttgt
tcctgagact
gttttctaaa
tatttgaata
tatgttgaat
tgtttccage
tattattttg
agaagaaatg
atgaagaaca
ggtaaagaga
agattccagce
ccattaacat
atattgatta
gccccaaaga
aataaaaaga
gagtgtaaca
tactttttaa
aatagatcac
tctacttatg
cggccgaaga
tttgagcaga
gtcccaggceca
aaggaaaccg
tatcagaaaa
gaaaacaaat
tagaaaatat
gtgcacttgt
ataaaatttg
tgttataaat
gaatgtaacg
aagggacaag
tgatgtttge
agttcagtta
taagattgga
tgagttcaat

gttttctctg.

agagttgtgg
ggcatatgga
tgttgcaage
gacaaatatg
agatattgcet
Caaaacaaaa
gaatcaataa
tgaatagcece
cattattaag
tttaggttga
atactttttg
ttagaatgtg
tgctaatcta
tataagaaag

FIGURE 2-O

ggaatctttc
tattactcat
gtcaattatt
ttactacaga
cagacagtgg
tggcttcect
cttatctggt

cagaaagctt

taccctttct
cctgtttgaa
tatgtgttte
atttatctte
cttacaaggg
ctgttattcg
ttgctgaagt
tatgcaatca
cgctttattt
aggagtggtg
ttctgccecat
agattttggg
gaagcacagt
attatttgea
tgaaataaat
ttttgatata
cctgagcettt

tatgactact

gtcactgtct
gatatataat
gagtactatt
actattatta
agcaaggatc
ttttagtgcee
gtactatttt
gatttgaatg
gaaggaaata
caaggatgcc
gtaggcagga
tggtgtcatc
cagtgtatgg
acacgcatgc
aaacaacact
atgataagaa
tgttttacat
agtggtgctg
atagatgaaa
agagttgttg
tatcagaaag
tcaaagggca
cactcggtag
aagatagaca
aggttctaaa
ctttectttte
agctaaaaat
gagttagtct
gcaaatgaac
ggagtcatcc
caggatacaa
gaaaattgat
aatgtaataa
ttacaaatat
acataaaggt
gtaaaaaccg
catttgtgta
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tttcttcatt
ctttgaattc
agcttctaaa
tctatcectec.
ccctttgaaa
tcaccetagg
ccctgcttac

aaagctttge’

tctgcttgee
aattaatcac
caatgtacaa
tcactagacc
atgtgaagga
tgtataagaa
tgcttatcag
tgtcatctge
ctttctettg
agagagggca
tcagtatgat
ctgagacaat
atatagtaca
ttcaaaaatc
tatgacatgt
cacatattag
agtgtcttca
aggggccaga
ctctttttac
gtcaaacagt
ctattttttc
gtattatttt
ccctetgeta
aggttacaca
agaaaggatg
aagtaaagga
caatgcaaag
atatactggt
gccagactaa
actagcacct
tttttetttt
tgggttgcaa
gtggtaggge
gccattggaa
tttaaaagga
agagataagt
ggatgagaag
aggatagtca
ggttttataa
tttactgacc
ataaaactga
taaaaatgaa
gaaaatgagt
ataggtaaaa
gaactagaaa
attaaagcca
aagggaaaga
tggagaccac
atccacagtg
ttgagtatac
tttttttaat
ttatttttee
tctaggttaa
ccecttetac
ccacatttac

cgttcattta
cacctecett
catctcttga
tgecttctag
cttcaaatct
atagcatgca
cagcccaaaa
aattctctce

‘tttcttecact

tccaagcage
taagcttaaa
atgggacaaa
cctcttcaag
tgcttgtgat
cttaaggaga
aaacagggac
cctgactgcece
teettgtett
atttgctatg
ggggttttct
tagtagatat
tacgatatat
ctgacattac
ccacacaatc
attctaaaca
cagtgttcta
gcatcttaaa
gacacataga
tttttagttt
tacaaacact
catatgaaac
cgaatgtgtg
gtcataaaag
gggagcaatg
accctaaagg
gcagagtgga
gtagagccat
tttagtgtaa
gtgtgtgtgt
tgtaaaacac
cttgcaagec
gatgggaagg
aaattctagg
cccagaatat
tgatctgagt
tcattttcta
acactagaga
atacactatg
atttctgcte
tcactgcage
taacttaaaa
gatcacatta
atagctctag
catgtcattt
ggatcttcag
agaaaaccac
aatgaagaaa
ttcactaatg
tccaaagtgt
ccttcatacc
tgaagtcttt
ctacatggat
atatgagatg
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acacatattt~
aaattccaaa
atattctgyc
ctecectttte
gctaatgcta
tggtacatga
taatttctca
accctetctt
tggataattt
cttctgtaac
atttggaata
gaattgagaa
gagaactaca
ttttgtacat
ttttggactg
aatttgactt
ctggccagaa
gtgctggttt
ggtttgtcat
agatatacaa
ccaacaagta
taactcggaa
tcaaataatt
atgggcaatg
cagatacatt
ggtagttggg
ttctagttga
gaaaaaagat
ttttettttt
tgtaccaagg
cctgacccag
ttacatgacg
gcttctttga
tgaatatctg
gggagcttge
aaagggaagc
gttttccaaa
ctaagaagag
acgtgtgtgt
ccttcttact
atgataagta
tgttagctga
cattctgecag
tacatggtcc
caaggtatat
gagtttttat
agtgctcagce
cacctgccat
ccaaggaact
ataatgcaca
ttctgagaag
gccccaagga
gtgaaaaaca
gcacttttge
ccctectaca
actcttecag
catagctaca
ttagagggat
ctattaattt
actaatctct
caatcaagca
tcaatatatt
tttatcagaa



WO 2004/047623
56521 agaaagtggt
56581 atttccaatt
56641 ttiaatatag
56701 tggggaacaa
56761 ggcgttacca
56821 atgtatttaa
56881 aagtaattac
56941 ' acatgatagg
57001 gtttaaaata
57061 tgttttcaaa
57121 acatttcatg
57181 cttcatctcc
57241  cttcctaaat
‘57301  aaaacacgaa
57361 tgggtaccct
57421 cagctgcatt
57481 gtgtgtcctg
57541  attctactct
57601 gaggcttttc
57661 cctttgtgtt
57721 ctctactaca
57781  cttcaatggc
57841 ctgtccaagg
57901 tccactgtgc
57961 ggtcctecte
58021 caatatttta
58081 ccattcttgg
58141 attctggcta
58201 caggcctacc
58261 gcatatatgt
58321 cacatacctt
58381 cactttttac
58441 tcagattctt
58501 tgttgtttta
58561 caaccctetg
58621 tacaattgcc
58681 aagaccataa
58741  tcatctattc
58801 acacttggga
58861 ttagcaccca
58921 tccagacttg
58981  atttagggat
58041 caccacacat
59101 tctgctagac
59161 agcatgactt
59221  ttgategtct
59281 aagaaacaaa
59341 aagtgagtgc
59401 cagcataaga
59461 tgaaaaaaaa
59521 aatagttttt
59581 tacttctgce
59641 ttaatacaaa
59701 tctttttgtt
59761 agtccectcce
59821 aagaattaaa
59881 ccagaaagat
59941 ccagaagttc
60001 ctcctaagag
60061 ttcatagggg
60121 tcgggtgttg
60181 gctgtggtge
60241 ccacagectc

gctctgagga
aattaacatg
attgatgagt
aaaagtttga
ttgctcctac
taaatatatc
tccaaggagt
aactgataac
gttcaattac
gttaattggg
ggtaaagatt
attgccattg
catctttcta
tcececattgtyg
ctgggaatga
tctcaccatt
gttcatcttc
tccacctecea
ttcctectaa
tctatggeac
aactactaaa
agegtacact
tatgatgaga
tctactgtcet
ccattgtctg
aattaactaa
gggagctatt
ggaataaact
tcagaaaaag
cctgaaagaa
aggtaagaaa
agaggaacat
cttggaatta
catacattat
agtctcatat
ctaccattag
acttttaata
taccttctcee
agaaaatgtt
ggaatagttt
tggtctatgt
ttttaaatgt
attcatttte
tgtcaaactt
ctcaaacaag
caactttttg
caaaaatctt
ttccgaaaaa
aaagaactag
ataccatttt
ttaaatcaca
tccaccactt
ttttaaaatt
atgtctataa
cccecatccac
tttggagtaa
gtaaatacat
ctctaaggaa
cagagaaatyg
tgctataaac
ttgttgctgt
aatcttggtt
ccaagtagct

 FIGURE 2-P

gagggagatg
cccacaagaa
tgataacgtt
gaaacaaata
tttttaatgt
tcatagtgga
dattttaaaa
atttccattt
ctccataagce
tactttcaca
agtgatgcaa
aagtccattt
ctattttatc
ttactccctg
cttaaaaggt
ccctteccetg
tctectggee
tttcacttgg
aaacctccta
tagtactatg
taacagaaac
tgaagcttaa
ctttgagtcc
cceagtgeca
tctacagtcc
ttgcaagcca
cattacttaa
attgttcatg
aagtggtaac
agtcaccaaa
ttttcagaaa
cgaaggaatt
gaaactgtgg
attctctttc
gaaacctgca
aaagggacat
gacttgtaaa
tcacatataa
gagattcagc
ctgcctatcee
agagttgtga
cagcataaac
agcatcatta
cttagtttac
atgtttggtt
ttgcaatgca
tggagacaaa
caaagtggaa
ctacttgaag
aaaattgtca
ataataaaaa
tccttaaaaa
acccgaagac
atgataatct
tgaaaacttt
aggaactccg
aattattgat
ccettagggg
ccetectgtg
atttgttacg
tgtttgagat
cactgcaaac
agtgtaagcce
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gggaacagaa

tctgccatac
aatgagttga
cagtcataaa
attatataca
ttttettaaa

-gaaaataagt

ttcttatgte
tttaagaaaa
tttttttect
ttataccacc
tgtcatcttt
acttcatcag
attaaaatct
gtttectgac
ctcacagtga
attgagcagg
taactcttgc
tgtctgctat
gttatagtat
tatgtctttt
caaaagttta
atgtcctcta
tgaccttggt

tttgctttgyg

agttttttge
gaaaacctac
atﬁaaacagg
agattgctgt
agttctttac
aagtgcttga
cagctttcaa
ggagcatctt
acaatatatt
gcaagttatg
aataatttta
aagggagtgt
cgaatgccct
cttttcectg
tttttctogt
tgacattccg
atcctacagce
atgattacac
ttcctaatat
aattttctgt
caacataacc
catggcagag
acaaagtatg
agtagacagt
gggaccacaa
ttgaaagcat
aagtaggact
aataaattat
agtctaagag
ctttactaga
aagatctgaa
agaaaatttt
tcataggaaa
tgcatctcta
ttgaatcatg
agagtcttcc
tccRectece
accatgcectyg

tcacttgaga
cccacatgaa
tgactgtctc
gaactatatt
ttattatata
acagagcttg
ctaactgagc
acatagacta
ccttctttaa
ttaaaacatt
atctctgaat
tatttcaact
tcagaaagaa
gttccecccaa
caggaccctg
attaactcat
ctgcttecctt
ccatcetttt
aggatgagtt
cttacttact
tatcattaga
agtgaatgaa
attgttgacc
ctccacactc
gaaagctaga
ctggatttga
ctgtgactat
aatggtgcaa
actatgaaaa
gctaacttag
gggttagcta
aatgcaccta
ttgattgttg
gtgggtcatt
gaagtggctt
ttatagcaca
aaccttttca
agggcctaag
aatctgaagg
tcttttgeag
acttcatgtc
gtttaaagtt
tttetgatta
tgatagcatc
gtgtttttgt
accttcttag
gaaaataaat
aggaacccct
ggctattaat
gaaactgttt
aatattttac
tttacagatg
ttectaaaac
taacttatca
ctcatgattt
aaagcctgtg
gggatgtttt
gctcagtgcet
gatctggtac
gaggataagt
tctgtcaccet
aggtttaage
gctaattttt
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gtgaggattt
‘gaatcattgc
tcaggtatgt
ctaataataa
atacttttta
ccttttcatt
ttttgtgtta
aaactgttca
taacatccta
attagacagg
gtcattcttt
acttcactag
tgatctacct
gcctgcaget
cttacatttc
agttccccag
tgcctaccag
ggtcccattt
atgccttatt
tacatattaa
attagtcaat
tgtggtggac
cacagtggtt
tgtaactctt
ctaagtaagg
gcttagéctt
gcatgtaaga
gaggcatgag
cagcattctg
tcaaaaacaa
atttatctct
aagatagaaa
attgaactca
attctacaaa
ttatcattct
tactcctgga
atattctgtce
tcatggatct
ttaccatgat
ctectgcaact
tatagctttc
gtcttcacat
ttttectttc
accagctcta
tgttgttcat
atcatggaca
atcgcaaagg
gaaagcctca
ttctatttet
ttataatgtt
atttatcagt
aaagagcatt
gtgtattaaa
gcatttttgce
tcaaaatttt
aactggatgt
tcaaaagccce
gggtagtgag
agtttcagca
atgtatatac
aggctggagt
cattctceca
gtatctttag
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60301
60361
60421
60481
60541
60601
60661
60721
60781
60841
60901
60961
61021
61081
61141
61201
61261
61321
61381
61441
61501
61561
61621
61681
61741
61801
61861
61921
61981
62041
62101
62161
62221
62281
62341
62401
62461
62521
62581
62641
62701
62761
62821
62881
62941
63001
63061
63121
63181
63241
63301
63361
63421
63481
63541
63601
63661
63721
63781
63841
63901
63961
64021

tagagacggg
cacccgectt
tatttttttt
ttgattttga
gtaaaccttt

" gatgtggeet -

acaatattac
cacaatgata
tggttaagag-
caacattaca
agagattccc
ctgtcttctg
tggtaaattt
catagaagga
catcctatge
aaataaaata
atctcagata
ataccttagc
aatttctgtt
ttaatagcac
ggattctact
ttttcacacc
agatgaacct
ttttcagtga
ggtggctaac
atcaaaacaa
gcaagcaaaa
tttgctgctg
attacagaca
tttctataat
tecttectect
aactccacac
aagcctgcecea
atccaaagac
ggaattcagc
taaggacatc
gaatcatgat
gaaacaaaag
tgggaaatac
tggaaataaa
attattecttt
gaacttagat
ttttgagaat
gatgtgettt
aagtaataag
ctgtgcacac
gtgtgatagg
atgaaatgtt
taataaaaat
tatgcttatt
atataataaa
aaaaataatg
aacaaaaact
catgccctaa
cccetttect
Yttaaatcat
aatttaataa
ttatctccaa
atattcattg
caaagtacat
gtttcaggaa
gttaataaag
aagtaacaca

atttcgctat
ggcétceccaa
ttaaaaagaa
gagcaaagga
aggaacttaa
ttaaattaca
ctctgcagag
tgaggatggg
gagattettt
ggtaagcaaa
caattttgta
acatactcct
tagttaacag
atSctaaaaa
agatgacacg
cactctcaca
tcacctagga
catacctcag
ccctteececee
tcatggtcta
agacaacaaa
tgagaatctt
ttctettecag
aatacatatt
tctatctaca
teccgaaggea
tctaatgaag
aaagaataca
ttgatttaac
taagcacata
catttctaaa
tgaaagagtc
tgggtcacac
tcaaagaggt
cagtttatta
tggtcgaaaa
gtctcacagt
gtcaccagtg
ttggactaat
atcactaaca
tccteattcet
aaaatttttg
aagcccttta
atcaagtata
catgtttcaa
atatatagca
cactgcagat
tttttaaaag
tttcaaattt
taaatatttg
cttcacttgc
cctattaact
gtagtttcag
ccttttgata
cccaacggga
gtcttccaga
aaggattata
acagtagata
tagctcatat
tgcttctagt
tttattatgg
gtagaaacaa
ggatattcat

FIGURE 2-Q

gctgceccagg
agtgctagga
gaatgtagta
gcaaagaaaa
gcagggctge
gagtttatgt
catatcattt
taggagtgce
gatgatggac
caaggcagga
gectctactt
attcttttet
aacatctcac
agaaaaatat
ttggataatc
aatgcccact
gagaagaaat
cctttcagag
ttttcataaa
aagtgttcaa
acatgtctct
ggatteagtyg
gaatagaact
cctattataa
acaaacattt
attcaaacga
ctatattttc
tcagcatgaa
tttceccaag
attagagtge
tttatatata
ttctatgaca
tagettttte
agtccttgtg
actccatgtg
acagaattta
acaatatcac
acctgcacac
tgtcaagttt
tgctaaacat
aggatacagt
tttgatatte
taaaaacctc

atagtatgtt

aaaaaatcta
tcaagaaata
cttttctatt
agctttetta
ctaccaaaaa
ataggtattt
aaactgactt
attttaagta
aatttcagat
tcactcatca
gatacagtct
tacttcaggt
aaatatttga
tctactgatg
tttteettat
tataatcaaa
attcaagaga
tgcaaacaag
aatcaaatga
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ctggtctcaa-
ttacaggcet
tttaaaagtt
atctggcaaa
tcaccaaata
ataataatta
tctttattga
ttagagctet’
aaaaattcaa

atgcaaatta

atctecgaggce
cttttttatt
aagttcccac
atattttttt
tettttttte
acctcaagat
aaaatcaagt
agcaacaggc
gtattctcte
gataaaacat
cctaagaatg
gattctgaat
tgctaaaatt
gtcatatagg
tgacaagctc
tagcttcacg
tctggaaggce
cagatggaaa
Caaatgaaaa
atcagattca
ttctgagtct
gatagatggt
acagcatgac
gcaggacaga
agtagaacaa
aatgatggca
tgagttacct
agattataga
aaaatataca
tacagatact
agtttgtcett
ctaaaatgct
caaataggtce
tcatttataa
aacaagtaaa
aactagcagt
aataaaaagc
ttattttagt
aaatccttaa
tetgecactt
ccttctcaga
cattactgta
ggattagtta
aaggaaaatg
gtatagagag
ttaactcaca
agcaaactta
aactatttga
cattcctaaa
tatatttata
attcagtaaa
aactcattca
tattagcttt
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actcctgagt
gagccactgt

catcatgcaa
‘tagcaaacct

attctgctgg
acatccaggce
taaatgctct
ccttgaacat
gtctagtttg
ccaaaagagt
aaagctgtct
cttectetta
cctgacttcet
ctceccacagt
caggatgaaa
aaataggtag
atttggaaga
atgaaatgtt
tcagtgatcc
gaaaacaaaa
dacaattcaa
atcccaatga
agagataaat

gagtgaggct

ccaccaacat
ttaagcagct
aattagtaaa
tttagaactc
ccacaaaata
tatccattgt
aacaaaccta
actaaactat
acatgcggcea
tggagagaac
atcatattta
gttttagaat
ctttgttttt
ccaaactggt
agaaatacta
tgaaattatt
acttgtgaaa
agaaatgacc
tttcctgaga
gctttccaag
aatggggaaa
aaaatccaag
aacagaggct
gaaatgaagt
gtaactcaag
gagagttgct
caaatcaaat
ccctgtgggg
ttcagaaatt
tgactcacaa
ctgtttgcat
gtgctacact
tgcatatttt
acattagatg
ttcatatata
agtctattct
agacaactgg
tggagtagat
tacagtaaaa

tcaagtgatc
gcctggaggg

ttaaacctca

actacttaaa -
gtacagaact

cttgcagaaa

ttactgaaaa

gtatacacagA
attgttttag

tatgcttccet

gacagagatt

gtataaaatt

ttgcttattt

ttatggatta

catattaaga

atctcacaat

acctgacaga

ttagaaaaat
attcaaaaga
accaaagcat
ccattccage
attaaaatta
gagttacata
cctaaaagca
aatacatggc
gaggcactgg
ctgctcatat
cacaaatgga
cgaattgctc
agctcatatt
cttagagttce
ttctcaaatt
ataataagaa
agctgaggga
aaagaattca
ggagaaaaga
ctacttccag
gRtgggcact
aaacatatta
cacattgtta
atatttaggg
tcagaaatct
aaactcaatt
ttgaaatcca
cttactaaaa
gtcatattca
ttttctacce
ttttecttet
ttttgcagtt
attaaatttt
gacagcaaac
aaaatcagga
gtcttgagga
agactttaat
ttataactca
caaactaacc
attcaatggt
catcaaattc
ctgagtctaa
tcaccatgtt
ttaagccaca
ttaatagagc
atgtatttga
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64081

64141
64201

64261

64321

| 64381

64441
64501
64561

64621 °

64681
64741
64801
64861
64921
64981
65041

65101

65161
65221
65281
65341
65401
65461
65521
65581
65641
65701
65761
65821
65881
65941
66001
66061
66121
66181
66241
66301
66361
66421
66481
66541
66601
66661
66721
66781
66841
66901
66961
67021
67081
67141
67201
67261
67321
67381
67441
67501
67561
67621
67681
67741
67801

FIGURE 2-R

gagaattaaa agtcagtgat aataaggaat
atgtgaacta\tgctcaaagg cttcagatgg

ataaattaaa
aagattgtat
atctatgcat
tttattttat

‘ggctggagtyg

attctecctge
agtagagatg
ccgecttgge
ttattttata
cttgttaatt
ctgcagttta
caggaaacca
ggagtttatt
ttgctattaa
attttttgtt
gtgtgggttc
tcaaagctta

- gagataaaaa

tagtgaaaga
acagatggct
gactgtagcc
gcacattcag
agtacttgcg
gggggatgcet
gtcttcteet
atttcagaat
cccacagatg

~attaggccat

gagggagata
tctagaagca
actacctggg
tgcttatcte
acatccttat
tcttagacca
tgcatcagcet
acaggcttct
tcatcatggt
atgtttgctg
tttaccttga
tgtcacaaga
atcctcetttg
tcagatagta
taatatagce
tcectaaagt
tttacattat
ttaagtgttt
aggttatact
agattaaatt
aataacaagc
gaattagtta
aacaaaacat
cctecatttee
tttectgeca
attccaaaat
aaggtttcag
ggtctatctg
ggggatggtt
aagtgttctc
tgatgtactt
ttgcaaggaa
tcttgaagtg

tatttttatt

‘acttttatgt

ttgggtaacc
tttattttat
cagtggtgeg
ctcagcctte
gggttttgece
atcccaaagt
ttcagtcaaa
atgattcaaa
gttataactg
tacaccaaac
ttgtttctte
ctattagaaa
taaaaattca
agtcaatatt
tgtgaataac
aggaagaaat
ggtcttteet
gaatccttte
ctacaaccaa
tggaaaccce
atgtcttgge
tacttcactt

ctccagagga-

tgtgaataag
ctgtectece
atttcccaga
tcaccaggag
gctgtatett
ctccagtaaa
tgtgttggtc
ctctgacacc
catgtctcte
gtctctctgg
gattccctte
tgctggtcect
aactgcagga
atagatttta
agattaaaaa
gtaatatcca
actctgcetca
aggttaactt
agtgaactag
aaacaaacag
attttaattg
ctcecctggga
cccacccaac
aagctcagca
caccttttct
gcecgetete
agcattctct
gctgtectet
gccagctgee
ccattaagaa
gttgatcacc
ctaatctcag
tgactccata
ggttttggcet
caagaactac
ctctgaaatt

“tagttgctat

ttagtatagc
aaacttagtc
tttatttatt

atctcggetc’

ccagtacctg
gtgttggcca
gctgggatta
taatagttta
gcagttgatg
attaacattt
aagttaaata
aggagatgat
cctaccaaga
atgctgaatc
tatagaataa
tctgttggat
aaaaaagagyg
atggcagcag
aYtccectta
caatcgaaag
aatgagaaat
aagaaatcat
tactagggga
attgtgctec
gaaagaatga
cctttettta
tttgtctgte
acagagggga
acctgtgtta
tcgeececta
caagagtgtc
tttaaatacc
ctgactRcee
aatgcccaga
tectetttett
atagctgctc
caaaaccact
ggcataatag
taaagtatat
gtaagatata
cagggcatgg
gtttctataa
taaataataa
taaatgtgta
aacttcagca
atctgaagat
cctgteccaa
ctggccctgt
cttagtctag
tctetgtggt
tectggaactt
gggttctcaa
caagcagctc
ctgtctctgg
actggccatg
gtctagctce
tgtttgtact
gaactcacat
aaaatggagc
tctggcagaa
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gagaataact
tcaataaatt
agtaaataga
aactttagga
agcttggtca
ttttttaaga
actgcaactt
gcactacagg
ggcccaaact
caggtgtgag
aaaatcatag
cacatctggt
caagggacat
atcaagtaag
aagttatcaa
acaataaaag
actatcatct

.gtgaataaat

aaaaaagaga
tgagtgagag
aagagtagat
cgtacatgtg
agtgacatca

‘acgcttctge

gaaatacttg
ggtccttgag
gttcectggt
cctggtaagt
gttgctcttt
agttgcectta
gaatctaggce
gtgactctag
gctctcaggt
tgcttttgac
ccttagggte
agctggtctt
tcaagctctg
ctgatcccRt
aaagttgaaa
ctataattat
gcatacacaa
ttceccacatg
atggcagaca
aatctatgat
attctttcac
taattaagca
atagtgttga
ctaatacatg
catgttgttt
ttcccaaatt
ttaccaaatc
tggaggatgt
ctacattata
tcatttgget
gtaccccagg
tacctgectce
gcatctctga
aagcttggcec
ttcettttag
aggcttcttc
cteectetee
cttttgtaag
ataaagctat
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ccttcecatce
aatacatgaa
aagatttaat
ttctttggtt
ggactttttt
cggtctcact
ctgtctceeg
tggctaattt
cctgatatca
ccactgtgcec
ctaaaagtgg
tgaagattag
aggatttcag
gtagataatt
agattctcat
cagggacctg
aggtcagtgt
actaaactgt
aaagggtaag
gaaagtgaaa
ttacagcaac
gtccaacatt
acacataaaa
caagactatc
aagaaattaa
tacctettet

tacttctect.

gccagccctg
ttctcagggg
ggKttggtct
catttectcce
ctcecattgg
tggtagtgge
ttctgcattg
tcatctactt
gactgcttgg
gaacctgttc
ctagctctat
agttgctact
ctctaagttc
tatcaaagtt
attggtcatc
agaagatgga
ggccttgtaa
cgtaggcaaa
tttaagacce
ctattctggg
taactgttac
aattcaggat
aatcttgagt
accttccagce
cgtgtgtcct
gctggagtac
gccacacaga
ttcacctact
tctgecctga
aacacagcct
tcaacgectg
tcaagaattg
atgatgattt
tgctecctet
gcegttgeac
ttaaaaaaaa

atcctcagtce
tctttaaaat
ttatagttta
ttcagtaata
gtttatttat

Cctgtctccca

ggttcaagcg
ttgtattttt
agtgatccac
cagcaggaca
ataagcataa
cagattctca
attctacagt
catatttgga
tcaatagaaa
ttttttttte

.ggaacacaaa
‘taacaaatag

aagtgaagaa
agttctttcc
ctaaaagaaa
gtctcaacaa
ggaaggaagt
aggttggtat
ataattatta
aacatctaaa
ttacttaggg
gacacatttg
gctggactet
cagccaatag
cacccttttc
acaggccatt
ttececatttt
caatatgaga
agatctctga
cctacatatc
tactttgacc
tcecattcact
ctgaatgctg
ccacttcaga
tacatatttg
ccttecatge
taaaataatg
taaaatagct
aataacataa
tcttaatcac
ctecatgtttc
tctgtttece
ctgtatcggt
taggtgaaaa
caaattggtt
tagattccca
aatttccagg
aggccctatg
agagaaaaga
ttceccagagt
tcaacacaat
tcececatctta
aggaatcatg
atttgagttt
ccctatgece
tcaggagctt
tagttacagc



WO 2004/047623
67861 ttatgttcct
67921  ttcacccaga
67981  tggatcctag
68041 atgaacattg
68101 aaatcccaaa
68161 ttggtttaaa
68221 ttaaacaaaa
68281 tcattgttca
68341 tttcaccaga
68401 agtcataata
68461 tactgactcc
68521 gtacatatga
68581 agcaacttga
68641 ttcataccta
68701 ctcttgatga
68761 gacattatac
68821 tttgaataag
68881 tacacagatg
68941 tacatgacta
69001 'tgatttttgt
69061 gcttagcaca
69121 tagtttgttc
69181 cttctctcte
69241 - ctttgatcag
69301 atacgggggt
69361 ttatagcttt
69421 gcaataacag
69481 agcaccttca
69541  taaattgttc
69601 aagacatgtt
69661 tctgtgcatt
69721 aattcataca
69781 aagaaaaagg
69841 tttttcataa
69901 tagattccaa
69961 gactttatga
70021 aagttagata
70081 aaataaatga
70141 aacctaaaat
70201 acatatacat
70261 gtgcaagtat
70321 atatattaat
70381 tttggtaaga
70441  tcattgtaaa
70501 agattcatta
70561 cattatgaaa
70621  ctttetttcg
70681 gcacctctga
70741  aaatatcttt
70801 aatccaaaca
70861 tactctaaga
70921  acatttaaag
70981 caacagcaag
71041 taaagatgaa
71101  tagaaagagt
71161 tcatactgat
71221  tcatgcaagg
71281 gaaatattct
71341 agctaagcaa
71401 agtcaaacac
71461 atcatggaca
71521 aaatgtattt
71581 ggacttagaa

cttcttctgt
tgctccttaa
cagggtgcct
tattttette
aatctcctac
ctaatgacac
gaaaatgaaa
adaaagaaat
cgcatatatc
gtaatagtaa
caagcatttg
taagaaagga
tcaaagcaaa
tgaagatgca
atactgaacc
acgatttgtg
aagttgctaa
gattactctt
attttcecte
actttggtag
catagcatat
tttatccect
atctttgaat
aataaaaatc
atattttgca
gccatgtatce
agacatgaat
ggatctttet
ttgccectggg
tacccttgta
aactgtctte
tcectgecttg
ctccagctat
aaagttaaaa
gcaactatct
ctctaattaa
taagaaaaaa
ggagaaacaa
attttcttga
catactttct
ttcccaagtg
ttttagaaca
atcaaataaa
actaagagag
atcacttaag
aggacctgtt
tatcttctcet
catggaaaaa
aagaatacyYt
aatggattgg
atttgagaag
gcagtgcaga
ccceecttge
agaaagaggt
tatgctictg
caacctgaag
tttcacaaag
taagtatcac
cttgtcctct
acaagaagaa
tctaaggttt
aaaacatatg
attttataaa

FIGURE 2-S

gccctgagaa
ggcttatctg
aaactcagta
caacagggca
tgataatcaa
tagattttct
aaaatggacc
gttgtggaat
tttttcaaat
ttataagtat
ctaagcactt
gaactttctt
ttagtaatgg
aataagtcaa
agagttagag
tgttctactt
taatttgagc
gagcttggca
tcagaattat
tttgggaaac
ctatactctt
atccacttge
ttcctteect
ccaattattt
aaacagtctt
catagagaaa
tctaaggata
cttcttagtt
atcatgattce
taatcaatga
tttttctgga
ttactatccg
tttagtatcc
taaatttaaa
cttttatagg
actctaggce
taaatatgcce
tttcagataa
atttcatcag
ctcacttact
tgggagactg
ttataattaa
atgactaaaa
cagatcttaa
tgttttctct
taatattgtg
agtgaagaat
cacatggtga
tggggaaaca
aaggtattat
cttctcatgt
aaggaaattc
cctgctecage
tgaacagaag
agaagattct
taatgtactt
ccaccaatcg
attttactag
gttgtttect
acacaagtat
gtaggactaa
ttgaagaaaa
aatccattgt
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atagttaatc
tagctccact
atgtggtagg
caaggaagat
gatttgtgga
tctacctgge
taaaatcatg
atttctgecaa
atcaaaagat
tataagggta
taacttttca
agtttagaaa
gaagagcaga
ccaattacat
catcttctat
tgaaatcaca
agttatttca
tccaattttt
gacaacattc
atgataagat
ttgacttttc
cattatttcee
ccctaacage
gatacttcca
gtcagcceceg
ggttatctta
ttgcagaaag
gYgaccactg
ccatctctte
tctgagtcta
actgcaggct
tgccecagea
taaattttat
aactcattga
caacataatt
acaatgcatt
acatagtgag
tacatattta
agataaaatt
tcactactte
gaagaggttc
actcagaaat
attaacttga
acaaaatgta
gaagttttta
tctgtaaagt
gaagaaatga
agcagaggaa
aacagtattt
gtaaaaaaat
ttaagggaga
tcatcaggag
cctggatcca
atagtaaatg
ccatgtctgg
actgaaatac
ttttaatcat
tggcaggtat
accactaagt
tggcaattta
atcataccct
tagcettttag
gcattcttta

aactcttect
ctcagtggta
agataaggca
attaaactga
atctataatg
aaagaagagg
tgggaaatag
tttcetggec
agtaaagcta
agaataattt
aaatctcaga
actgagttgce
aatttaaacc
ttgtgtgtaa
ttgtttcatg
ctttgttact
aaatatttat
aaaattttct
attcatatgce
agctcgtagt
ctctaaatat
atccaatgaa
atgtgagtta
tttatttgga
gcagaagata
tgttaaacac
catagctgac
taatgcactt
actacaacat
gatgtcaagt
ctatcagatc
tgaccaatat
cttttcattc
tactattcag
aaaagtgaat
aaaaacagat
gcataagtta
tataaaatgt
tttatactta
attccatcce
tatattttgg
atttaattgt
ggcaacatga
gtgcagtctt

~aatgcttaaa

tcaattctac
gaattatgtg
agaaaactga
caaatgaaag
atgagatgct
aggtaacatt
gcctatagaa
tacagaggaa
gttgaaaaat
gtatcagaca
ccacttctag
cttataaaag
cttttcaaaa
ttgcattaga
acagaaacaa
cttctagtaa
aggggcagat
ggcttctagt
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tagcttggag
aagccaccac
acaaagcttc”
gttcceccecas
tgtctttatt
taggtataca
atcattgtca
agctagtett .
tgcatgtaaa
acatgattct
atgctatgcet
agaaaggtta
taactcatct
tatatttgec
aaaaagcatt
ctaaacatta
gtactattac
aactcatgtg
tcttetctet
ataactaata
caccttatca
acttattttt
cttgaaagct
ttataaagac
tatcactata
atgttcatat
tactgattct
catagagtaa
gtctagatgt
acttgcttgt
ctteccectaa
caaagtggtt
tacaaagaag
taagatgtta
tacaaatgca
tatacatatt
atatgcctceca
ttatcaacat
atttttgtaa
aagaacatct
ttgtaagaat
agggatatta
aatctcaaca
cacacttggg
gattgggtta
ctagttctca
tttgaatcta
aagaaagtga
attaagaaca
ttagcacagg
cctgatagaa
cacacatggg
aggagagagg
atttttaaaa
tggagataca
ttcatcWagt
ctttctaatt
aaaaaataca
agagactggc
atggtagtgt
gtcctgaaaa
aataggcettt
cctatteagt
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71641  ttttgctatg
71701  cctccacttc
71761. ctgatattct
71821 tggctgaaac
71881 gtcagagagg
71941  taaatccctt
72001° -agcctaagge
72061 cacgcaaact
72121 ctttggtaac:
72181 gatgttcaac
72241 cttatttata
72301 catacaaatt
72361 cagggtatcc
72421 tggaactcct
72481 gcatgcacca
72541  ctccectacat
72601 tcccaaaatg
72661 cataaaaaca
72721  ttttaacatt
72781 cagtagttaa
72841 ttatgtaaag
72901 atggtgatag
72961 aatatgtaaa
73021 aggtttgtta
73081 ctacattagg
73141 agaaatgaat
73201 atattcagtt
73261 ggatttttca
73321  tttttcagat
73381 aWtcaggaaa
73441 tttttctagt
73501 agcaattaat
73561 taattttctg
73621 aatcattttt
73681  tctgtaccgce
73741 tttttctcat
73801 ctttaaagac
73861 aagattctct
73921 gcgtggtegt
73981 cgaagtcagg
74041 tacaaaaatt
74101 ggcaggagaa
74161 gggcgacaga
74221 gttacaatgg
74281 aagaaacaat
74341 ° ttctttcatt
74401  ctctttggtt
74461 aattcaataa
74521 aattgattta
74581 ctattttttg
74641 ctcggctcac
74701  agtagctggg
74761 gagacgcagt
74821 ctecccgecte
74881 gaatatccag
74941 aaatatttct
75001 ggttatgcta
75061 cctatatcec
75121 agaaagagat
75181  ctcaagtcat
75241 agggaatctg
75301 tagtttctta
75361 tcaattacct

agctatgatt
ggctgggtca
ttttgctggg
aataaatgag
aaatttaaga
gatgtgatgg
ttcattctga
tcttagtaaa
ctgcatgaat
aaatgtgtgg
caacggaatt
tttcttttet
ctctgttgce
gcgctcaaag
ccatgectgg
tgcccaaget
ctgggattaa
atcaaagaat
ctgtaatcat
agactgaagce
gttatcataa
ctatttattt
ttttttaaat
cataggtata
tatttctect
atctcaaatc
tattctaact
aaaaatcaac
taaaacaact
taatatctaa
gcegttcatg
tttttacctg
aacaaatatg
ctgggaaact
acaggaataa
tgccaatgge
ctctttaatt
catcaaatct
ggctgacacc
aggtcgagac
agctgggegt
tggagtgaac
gcgagactct
attcttcatg
actattttta
tgaaagcaaa
atttgtatat
tcaaatatgce
aaaagtaaac
agacggagtc
tgcaacctct
actagaggtg
ttcaccatgt
cgecttcecaa
acaattctaa
ttaacttgag
attgctctga
acaaaaatgt
agaggtctcet
tecctgaaggg
ggaagagttt
ctgtgggttg
tattccactg

FIGURE 2-T

tgtttgtgga
tdccagacgt
tcaatcacta
aaaaacaatt

.aaacaaagta

aaaagaaaat
ggctctccaa
atgtatcaac
ataggataaa
acggctgttt
atcagaattt
ttttgttttt
aggctggagt
gatcctecca
ctattttttc
ggtctcgaac
aggagtgagc
tgaagtgata
caggtatttt
cagtctaatg
ttaattttat
agtaagattg
tattatactt
cacatgccat
aaagctatcc
aatattgtta
atatggtaaa
atagatgact
tggctaattc
ccceactage
tatttttcac
taagtatttt
aaaaatcact
caatcctaga
caaaaataca
ctcctaatag
tgtaactgat
atccattttt
tgcaatccea
gatcctggcet
ggtagcggge
ctgggagacg
gtctcaaaaa
aatagggtca
ggaaacaata
tgtgttatgce
taagattatt
aaactagttt
tcaagaaaat
ttgctcacte
tectectagg
tgtgccacca
tggccaggat
agtgctgagg
aatccgtgge
gctgtgccaa
tttgaccatt
acgattatca
atactgtgtg
catacctttg
ggggaaggtg
caatttcttc
gtcaatatct
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agcaaagtaa
tgatgtaggg
gcatctttga
agtaagattt
tggaatagta
gcattttaca
gggttgtaac
ctggagagtt
cagaataaag
gaagttaatc
tagtatataa
gtttatttat
gtagtggaat
tcccagette
tttetttett
tctgggcetea
cactgctecce
gaaataatat
taatcaatgg
ctacaccaga
ggttgtggge
ttaaaagaca
taagttctgg
agtggtttge
ctccectagt
ctcaactgat
acatcaaatt
ctggatacat
tacaaatttg
tagaggcaat
gtaatattaa
cttggtaatt
agttaaactt
aactgattat
gaaatactta
cctaacaggg
tttacatcca
ctgctcttag
gcactttgga
accacggtga
gcctgtagte
gagcttgcag
aaaaaaaaaa
tgaactacac
tgggaaaatg
tcttttccaa
tataatttgc
atcatttaca
tggaattaca
tatctctagg
ttcaagcgac
tgcccageta
ggtctgtcte
ttacagactt
tactccectt
ttaaagaatt
atacctctat
tgtgtcaact
cttgtttgge
agtttattgt
agtcccgeat
atgaattctg
gagaattgaa

aggcagccta
atgctgtaag
caacaagtcc
tgatttcagt
tcttecttece
cctgtttett
actttgggta
tatgtaagca
agcacagagt
aacacgtgtg
attgacttaa
ttatttattt
gatcacagct
ccgagtaact
tttttttgta
aagatcctcc
agccacaaat
cattcaacta
aatcatgact
cactaatgag
agtaacagtt
cattaatttt
gatacatgtg
tgcacccace
cttttacata
ctgaaagttg
aaagataaca
atcaattttt
aaaattatat
gactgtgatt

‘ccatactata

acatcaataa
gagaattttt
cattactttc
tacattaatt
ctgtgtttat
aattcatgta
aaagggctgg
aggccgaggce
aaccccatct
ccagctactc
tgagcctaga
aaaaaaaaga
caatacaaaa
tttcaatgct
acacagtaga
caattttata
aacataattg
ttatgaagta
ctggaatgca
tctectgect
atttttttat
gatttcctga
gagccaccgce
tgtaggaacg
gatcaatgtt
acatgtttca
aaaaataaaa
cegtecaccct
gctcggagte
acttgggecg
gacatggtgt
cagttaaggg
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tttcttaccyg
gcgtcegteca
ctggcttggce
aaggaaattt
aaacatcagg
tgtgtctcta
tataattatt
aagtcatctt
gcaaatgcat
tectctatatt
gagtttgtat
atttttgaga
cactgcagcc
ggaactacag
aagataagat
cacctcagcc
ttcttatata
ctgaatttta
tgatgaaatc
aaactctata
ataaaattat
aacctctaaa
cacaacatgc
aacctgtcat
aagttttaac
aaccgtgaaa
aaatttaaat
atttaatcaa
aaaatacaaa
attggcatat
gttaaaatgt
atatatcttt
tatttctatt
aaattaaaac
caatatttaa
ttattcattg
ccattctcat
ggttagccgg
aggcagacca
ctactaaaaa
gggaggttga
teggtatecc
aagggctggg
tecatcttget
ttatcttteca
atacattctt
ttaaaaatta
cagagattca
taatatatat
gttgcccgat
cagcctcctg
atttttagga
cctettgate
ccceggeect
atctttgaag
ttaggtgatg
aaaataccac
gggaacaaag
catagttgtc
cgctgggaag
attctccaca
tcectagttgt
aaaaaagaag
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75421 agcagaccac
. 75481 attaatgcaa
75541  ggctatgagt’
75601 tagcaattat
75661 gtcattcaga
75721 gtgattcaga
75781 ctcaattatt
75841 cattttccta
75901  atttttatge
75961 tcctaaaaat
76021 atgatatcac
76081 taaaacaaca
76141 ataccacaga
76201 ctetttttge
76261 atatatcaga
76321 ctgatttaaa-
76381 ttaaatccaa
76441  tttggtgtta

tagcctttca
ctgtagtttt
cttcttgaaa
ttaacaaaat
taacacaaga
agaaaaatat
tatattttta
aactatcttt
atatcaacat
catatttatt
tgaatattgt
gatttctatce
aaaaatatta
agacatactce
gccttgataa
cagatttcct
tactgcaage
agttagttaa

FIGURE 2-U

acaattggga
aataagcaac
ttttaaattc
aagatatcat
tgaatctcat
ataatgacac
aaatgacaaa
aagatatttt
aacttttata
aaacaaagaa
tttcaatgaa
caagtacatc
cctctetatg
aatgattgag
tgataaacac
cgccatgtge
agtattctct
ctcatttceca
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gactaactct
aaagaatgaa
acttttgaaa
gaaatagtct
attctgcaga
atcatagtga
tacagaaatag
ttcttctcta
gtaaaacaac
gccacctatt
atataagggt
caagtttaga
aaaattaata
attctetttt
catctactct
cagtgaataa
Ccctacattgce
ctaaggtaag

‘tctcaaagte

aatataaaat
cttatatact

‘ttggggtgta

taaacttcta

Catttttatc

ttttagatta
aaaatctgga
tcattagttc
tcatacctat
gaacagagga
aagtacatta
cccttttaaa
ttatctgtca
gaagaa¥Ycaa
tagagatctt
ttattcttet
gtgtgacagt

PCT/US2003/037948

ctcaacagtc
cagacttgca
tttggaaaac
cagataaaaa
tataaatcat
ctgaagttac
tattcattta
atttttttet
tttgtcagat
tgttttactg
atattcaatt
agcatgggga
ttggagctag
ttaatattcg
ctggaaacaa
ggaaattcce
acaactgttc
taagggactc
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FIGURE 3-A

>3:184282401-184429700
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1261
1321
1381
1441
1501
1561
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1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001

3061 .

3121
3181
3241
3301
3361
3421
3481

gaagcgctga
gccggggeat
ccgaatcggt
dgcagccgaa
ctacccctac
gggaccgttt
ggtctcectee
ggagtgcagt
ttctgectea
ttttgtattt
gacctcgtga
gagcccggee
ttttgttttg
gatctcgget
ggttacaggc
caccctgttg
Ccaaagtgtt
aacagctcgg
actaggcgag
tctgeggcag
aggagcacag
tgcggegteg
tgcccactce
gtttgttttt
atggcegtgat
acagtagctg
agagaccagg
gcccgeceteg
ggtggtttta
tttttggagt
tcactgcaac
tgggaccaaa
ggtctegetg
tagccaacca
caacctttta
gttttgacag
ctccttatea
tttggctaca
caaagcttgc
gccagtcaac
agacgataat
ccatageccac
aactaagcac
Cccataaatct
tcacgectgt
tggagaccat
ccaggcgtgyg
gtgtgaaccce
gggcgacaga
cttaccctgg
aagtattaaa
cttagaaact
ttttcaaaaa
gaggccaagg
ggagaccctg
agtcccagcet
gtagtgagct
ctaaaaaaaa
tattagcata

gggccactca ccggccaggg
ggtgggeget gggcgaggtt
gccagagaaa cctacctgtg
aagcccgeec agggecgctyg
ggagcaggga ggggcgggga
accgcacgcg cgtggtcecg
tttettttte ttttettttt
ggcgcgatct cggctcacta
gccteceegag tagetgggat
ttagtagaga cggggtgtca
ttcgecegee tcgacctecce
agggtctcct cttttattte
ttttttgaga caaagtctcg
cactgcectg gttcaagcga
gccegecace acgcccaget
gccaggctgg tctegatcte
gggattacag gcgtgageca
gtacctttct gggaacccag
caggagccta aaaaccccta
ccgcgeteca cgcecaggee
cccagaggcg ctaggtctgg
gggaacctct aggagcecttg
cagtgtgttt ttttatttte
gtttttgttt ttgagacagg
ctcggctcac tgcaaacttg
ggattacaga tgtgcgccac
tttcacecgtg ttggccaage
gccttccaaa gatctgggat
cagaccagaa aatcctggaa
cagggtctceg ctctatcacc
ttegacctee tggectcaag
ggcgcegtgee accacgccca
tgttgcccag getggtcteg
ttgggattac aggcgtaagce
atgtcttatc tccttectet
ggcttgagtc ccagtgggga
ctagattgag ggctttcagce
actattttgt cttactatgt
agtgtgtttc agaatggaat
ctagtttcag.caactacctg
taagtgggta tagactgtgt
tctatatgga cactgttgtt
aaagaaggga gttgcccaga
tgtctgeett gagagtctag
aatcccagca ctttaggagg
cctggctaac acagtgaaac
tggcaggtge atgtagtcce
aggaggtgga gcttgcagtg
aggagactcc gtctcaaaaa
aaattccaag ggatttagga
acaaaagatt ctcctagaac
gggacagaga ccaaagatat
acgttttctg gctggtacag
tgggagggtc acttgaggece
ccactattaa aaatttttta
acttgggagg ctgaagcagg
gcgatcaage gactgcactc
gaaaagaaga ggaaaaaaaa
aagcttttca taacaatccc
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acgcgaagag
ctgcagcgtg
ccggagaaac
ggcggggagyg
ctecggegeag
gcagcgecgg
gagacgaagt
caacctctge
tacaggcatg
ccatattggce
aaagtgctgg
ttttettttt
ctctgtegee
ttctectgece
aatttttgta
ctgaccttgt
ctgegeecgg
agacgcttct
agcaccctga
tcgccaggac
ctgggagctce
gattcttcag
ttttttettt
gtctcactcet
ggttcaggcg
cacgtcecgge
tggtctcaaa
tacaagcgtg
caaaaaacac
caggctggag
tgagtctcce
gctattttat
agttcctgge
cacggcccac
attaattgga
atacacattt
ctagcctcaa
tgctccaaac
ttttatggtg
ctttctgate
gccaggcact
attategcetyg
gtcacttaga
gattttaagce
ccgaggcggy
ccagttctat
agctactcgg
agcggagatce
aaaaaaaata
gctetgttte
tctggeatat
attattatat
tggttcatge
agaagttcaa
aattagctgg
aggattgctt
tagcctgggt
aggtttttat
ttgtcttaca
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cgcggeegee
cggcgaRgtc
gaaaccacct
gaaactccge
ccgeeggggce
cctectecge
ctcgctetgt
ctceegggtt
caccaccaca
caggctaggtc
gattatagac
atttcttttg
aggctggagt
gcagcctece
ttttagtaga
gatccgeecg
cccagggtct
cagccgggag
ctccatgtcet.
cgcggtttge
gcgctgecga
ctgtaaaacg
ttetttettt
gtcgececagg
attctectge
taattttttg
ctcctgacce
agccactgtg
acaatatcgt
tgcagtggeg
accttagcecet
tttattttat
ctcaaatgat
ggctcaacaa
ttgtetgtea
aagcagtata
attattttet
actaatcaag
aaaagtgagg
tttgagacag
cttcttatte
ccecattteg
taataaatac
acatagccgyg
cggatcacga
taaaaatata
gaggctgagg
gcgccactge
aataaaataa
aggaaccagg
aaggatttta
cgcagtatca
ctataatcca
gtccagcectg
gcatggtggce
gagcctgaga
gacaaagcca
ttcaactaag
atatctgtag

gcgctgagct
cgggcaggcc
gcttatgaga
cggccececte
ccgggectet
tcataccctg
cgcccagggt
caagcgattc
cceggctaat
tcgagetect
gtgagccacc
ttttgttttg
gcagtggegg
gagtagctgg
gacggggttt
ccteggecte
cctcettttet
aaagccagcce
tcecagggag
gggaagcaac
cteceeeggeg
gacataataa
gtttttgttt
ctggagggca
ctcagcctec
tatttttagt
caggtgatcc
cctggeccea
tttttttttt
tgatctegge
cctgagtage
gtagagagga
cctectgegt
cgctgacagg
aaacaacgat
ttaggaSacc
gaaaaataac
taaacttaac
gttaacttgt
tttattcaaa
catttaagcg
cagatggaga
Ccgaaacctga
gcgcagtgge
ggtcaggaga
aaaaaattag
caggagaatg
acteccagece
agctgctect
gtcaaagacc
ggagctctgt
tagtttatta
agcactttgg
ggcaacacag
acatgcctgt
ggtcaagact
gaccctgtgt
ttgttggatt
tataggtagt
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3541 gatgtcactt
3601 aatattadta
3661. aattctattc
3721 ttcttatgtt
3781 taacttgtgt
3841 atcccagcac
3901 gcctggecaa
3961 tggtgggcac
4021 gggaggtgga
4081 agctagactc
4141 ggtataaaat
4201 tactacttta
4261 cttcctaatt
4321 tttccaaaca
4381 tgaaaacata
4441 actatggttg
4501 ttaaaccaca
4561 tcagecgggt
4621 tetgteacee
4681 aggctcaagce
4741 ctgcacctgg
4801 tgatctcaaa
4861 tacaggcgtg
4921 ctagtagaca
4981 ctecctcettet
5041 tacctcttaa
5101 ttgtattagt
5161 ggtttaattg
5221 gggacttttt
5281 gatagataag
5341 agaccagcce
5401 ggattctggg
5461 ttctgteect
5521 caatagtcce
5581 tctcatctga
5641 ttecctagata
5701 ttggccaaaa
5761 attttaaage
5821 gcaaaaggta
5881 cctececteca
5941 agtgcaagct
6001 cagctgcact
6061 ccttectgeac
6121 atagecccaag
6181 accaagtcac
6241 ttectectgg
6301 cttggagaca
6361 atttctgcaa
6421 teeggcetgea
6481 aatagcaccc
6541 cctaaataat
6601 cagtctcttt
6661 atctccatct
6721 ggcaaaacca
6781 ttetgagece
6841 attttcaggt
6901 ttttcacact
6961 ttacagttcc
7021 tacgtggtag
7081 atcagatctc
7141 tgattcaatt
7201 ttcaagttga

cttttattac
atttgtattt

atgttttcaa

ttctgtttta
tttatttgcet
tttaggagge
catggtgaaa
ctgtgatcce
ggttacagtg
tgtctcaaaa
ctttcttcat
gttggatcce
tccttttget
tatagttttt
attatggact
gttacattag
gacatttgcet
tggttttttc
aggctgggat
gattctcctg
ctaatttttg
ctcctgatct
agccactgeca
cctttgttte
tataaggaca
agaccctatc
ccattttcac
gacaattcca
acatggtggc
cccaccagat
ccatgaatac
agatacaatt
ggtcctteca
tcaaagtctt
gacaaggcct
caatgggggt
caaaggggtt
tccaaaatga
ggtttccatg
ggctgctttce
gtcagtggat
aggcagtgcc
tgccctaaga
ctatgcattg
taggctacac
gcectccaage
tttcececcatg
ccagcttgaa
aattttccaa
aaatcacctc
ctctcaagtt
gctaaaacat
gagaccacct
ttcaacaagt
ttcaaactgt
atcttcagca
gctgataaag
acatggctgg
tgacaagaga
atgagactta
acctcccect
gatttgggtg

FIGURE 3-B

taatattaat
tetetetttt
gaaaaaaaaa
ttcatttcta
cctctttcaa
tgaggtggga
ctccgtctet
agctactcgg
agctgagatc
aaaaaaaaag
ctctaataaa
acaagtttaa
atctcctcga
cagatatctt
taaatcttac
ttttcaggac
ttcttataat
tttttecttt
gcagtggtgt
cctcagecte
tatttttagt
caggtaatac
cccggeeegg
acatggtcat
ttagtcaggt
tccgaatata
gctgctcata
catggetggy
ggcaagagaa
atcatgagat
attacctctt
aaaattgaga
aatctcatgt
aactcatttc
tcegectatg
acaggtattg
acagggcccea
tctectttga
gtcttgggca
atgggctggt
ctaccattct
ccgataggga
ggttctectt
gccecetttea
acaacatggg
ctgtgatggg
gtcttgggga
tttcteecca
acttttatge
ttgaatgttt
caaagttcca
aacaagaggc
cagcctggat
ctctaggaag
tccaatctct
acgtttcact
acatatctga
ggaggcctca
aaatgaggaa
ttcactatca
gggtccctece
gggacacagc
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aatttgtatt
ttccctgata
aaaatttcat
cctgatcttt
tagttttcaa
ggatcacctg
actaaaaata
gaggctgagy
acgccactge
aaaaaaaaaa
caggtttact
tatgttttca
ctcatggtta
tcttttattg

aaatttattg’

tgacataaca
tctggaaacce
trttttittt
gatctcggct
ccgagtaget
agagacgggg
acccgecteg
gttagttctt
ccctetgtge
aggattagtg
gtcacattct
aagacatacc
gaggcctcag
aatgaggaag
ttattcactg
ccttggtcec
tttgagtggg
cctcacattt
agcattaacc
agcctgtaca
ggtaaataaa
tgcaagtctg
ctccaggtcet
gctccaccec
gttgagtgte
ggggtttgga
ctctgtgtgg
gagggcccca
gccatggctyg
gaccctggge
agaggctget
ttcacattag
gaaaatgggt
tctgcttceee
tgctgcecttag
caagtctcta
acctttgctc
cttattgtce
ttccaaactt
gcctgttacce
ctactggtag
gactgggaag
gaatcatggt
gaagcaaaag
cgagaatagc
cacaacacat
caaaccatat
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ttctctctta
agtttggctg
ttcatcgagt
attattttct
agatggaact
aggtcaggag
Caaaaattag
caggagaatc
actccagect
agatggaagt
gttatgaacg
ttttecatata
tttaaaatag
atttttaatt
atatttgttt
aagtgccaca
agacatgtga
ttttfgagac
tactgcaaat
gggattacag
tttcaccatg
gcctcccaaa
tctaaggect
atgcctttgt
cctactcttt
gagatacttg
tgagactggg
aatcatggtg
aagcaaaagc
tcatgagaac
ccecteecca
gacacagcca
caaaaccaat
taaaagtcca
atcaaaagca
gccattccaa
aaatccagtg
tacatccagg
tgtggetttg
tgcagetttt
ggacaaaggc
gggctctgat
cagcttccac
gagcagctgg
ctgccecaca
gtgaaggtct
gettecttget
ttttctttte
ttataaaact
aaattttttc
gggcaggggce
cagttcccaa
atatcactat
tecccacattt
cagttccaaa
caatttactg
aaaaataggt
gagaggtgaa
cggaaaccce
atgggaaaga
gggaattctg
caagacttct

tttecectget -
gaggttgatc

tectteattyg

ttcttctact

tgcctgggat

ttcaagacca

ctgggtgtgyg’
gcttgaaccce
gggtgacagy
tgaggccagt
tcectetaat
attagaaaga
cattatttca
ccactgtggt
tttgaccaag
gactgggtaa
gatcaaagtg
agagtctctt
tctgecteee
gtgcctctea
ttggccaggt
gtactgagat
ctctecettgg
ctgtcctaat
gaactcgttt
gggttaagac
aagaaaaaga
ggaggcgaaa

‘agaaacccct

agcacgggaa
caatatgtgg
aaccatatca
catgccttte
cagtccaaag
agctagttag
atgggagaaa
agggagtcaa
tcacgctaat.
cagggtacag
ccaggcaccc -
cctcttetca
cccacatttc
cctctgaacc
gacagagggc.
aaaccecttt
ctgacatggc
acttatgcaa
tgtcacatag
gaacgccttt
caccagatac
aaaatgtggce
aaagttccte
cagcattttg
tectgtette
gttgttccac
tattagtcca
ttaattggac
aggcacttct
tgataaatcc
ccggeccceca
ggagatacaa
acatatgaat
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7261
7321
7381
7441
7501
7561
7621
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7741
7801
7861
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8041
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8461
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8581
8641
8701
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8821
8881
8941
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9061
9121
9181
9241
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9361
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9481
9541
9601
9661
9721
9781
9841
9901
9961
10021
10081
10141
10201
10261
10321
10381
10441
10501
10561
10621
10681
10741
10801
10861
10921

. tttggaggga
‘cttgagaaga

ggttaaacta
gaaagggaag
gctgagatgt
ttggagctca
aggacgtgcc
tctetagtcet

‘~cttggaagcy

taggatgaga
tggattggta
cctgcecctyg
aaataggaga
gttattcttt
acatccaggce
gttttttgtt

‘aaataatgaa

gtccttggtyg
ctgtgtctta
ggaggggcag
ggatggttta
agaaggcata
ctcacaattc
taaacaactg
gaggcactca
gctaatgtag
ggttaggtaa
accacaggtg
cgcccaagtt
tgcgattaca
aaattagaaa
tacataatat
tatattatat
atatataaat
taaatatata
tataaatata
tatacataaa
atatatataa
taccgtttet
gaccttagtt
cccaaaggtce
ttctctetee
gcttattage
gattecctgea
ccecgcagca
ttttttgttg
atttaccage
ttgtaggaga
gatattcctc
agctacecggg
agccaagatc
aaaaaagctc
gaggatctct
actcccatca
ctttaatctg
tggtggacaa
Sgattttatc
gtcactcaca
ctatttcctg
acagacggtg
cagceccacca
ccagacgaca

cacaatttaa
atgtgtgtat

attgatgtag"

acataagaga
taatttgtag
caaaaacatg
ttgttaacaa
caataaacca
gggtattgtc
aagacctgac

.aaagaggaaa

ggaactgaat
aaagctgccc
actccactga
atagtacctt
gaccttctee
aaYaataatc
tgctgagtge
tttcttttet
gccaccectt
acttatgatt

ctttgaattt

tgggcagtgg
atacagccat
atgctttatt
gtgttctgag
atttaatgca
tgtggcacca
ggtctcaaaa
ggtgtgagtc
cttcacaaca
ataaatatgt
atataatata
atatgtaaat
atatataaat
taatatataa
tatatataat
tatatataaa
tgcagtcttt
ataccaggca
ttcectaatg
atacacttgt
ggggtggtgg
ggtactgtgt
gtagttttgg
ttgttgtttt
ccectaggag
gatgggccaa
accccecaggt
gaggctgaag
atgccactge
ttacactctt
aacttttcta
gattttacag
aggtcacagc
caggcaacat
tggtggtttt
gaaaagccac
aatgagcagt
tacctggecac
tgggctcagt
ccagcaagca

FIGURE 3-C

ctcataatag
tctcteattg
ggaaaagaaa
ctcecattttg
ctttgcccca
tgttgtataa
aatgtttaca
ggggcacaat
caaggtttct
tgtcceecag
gectettaca
gtcttggtgt
tgtggtggga
gatgtttggg
cccttgaact
ttattatcac
aataaaaact
cggtccectg
ccggcectcetca
caattgatag
tttcaacttt
ttatcttttc
cagcaagcct
tetgttttte
ataagacaag
cacatttaag
ttttecgactt
tgtgtggcta
tcetgactte
accacacctg
cattgttctt
atataatata
taaatatata
atgtaatatg
atacataata
atatataata
atataaatat
tatatatggg
attecctttgt
cttcaaatct
tctgctecac
agctctcceca
gatctgagag
ccctgggYet
gctcagcaca
gtttttcaag
cgtcagtatt
tagcatctga
ctatgccagg
cagaagaatc
actccagcect
ctgcatattc
atatttcata
atctgggtct
attcccaatt
catatagcca
ggattctttt
tcttttttee
gtgtccaggt
aattttatga
ggggagtctg
gagcagcagc
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tggactgtcy
ttggattcag
gagagatcag
aadaagacct
gccactttgc
aatcaaggtt
agcagtatac
gcactgcgga
ccccatgtga
cccaacacce
gttgagatag
aaaacccgat
ggtgagacat
tggagagaaa
taattatgat
cctgctgtee
gagggaactc
gactcactgt
tcecaccega
tatggttcaa
agaatggtgt
ccaagctact
cagcttccag
atttttagca
ctttgtatta
gtagactata
agaatacttt
attttttgtg
acgtgatcct
gcegtgttgt
atttaaaatt
taaatatata
atatataaat
taaatatgta
tataaatata
tataaatata
atataatata
gaaaaaagct
ttagatcctt
taccttgtgt
cttcaacttt
ggagtattcc
gtgaggtgcet
tgaagggtat
tattecctgee
tttttgttee
tgttaccctt
gecatggtttt
aaggatgctt
acttgaaccc
dgcaacagag
tgcaaagtat
atgecatggcet
gcttttagtt
gtcagcagta
cggaggatct
ccatttatac
cctgttttta
gtagaatagg
gaattatcce
agtctctgag
ttggggcttt
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tgttaaatgt
tgacctataa
actgtcactg
gtacttcaaa
cccagcecact
taagggatct™
ttggtcaaag
aagctgcagg
cagtctgaaa
ataaagggtc
aggaaggcca
tgtacatttg
gtttgcagta

cataaatctg.

acagattctt
tactacattc
agaggctggt
tgtttcttta
ctagaaatac
gaacaaatgg
gaagtctgta
gctatgggac
tcagcacceca
aaatactcaa
gatgatttgce
ctatgccatg
cagcctccca
gagacaaggt
tccactetgg
cacacatttt
taaacaatta
caatatataa
atataatatg
atatgtaaat
taatatataa
tattatatat
cataaatata
tttatactta
gggatttttg
ttaggaWatg
aggtcttcte
atcgttactt
tggttgtgat
gaccaagcSt
ccttccecag
tttttcteca
cctcecagget
gtgtctttcet
ccttacatge
aggaggcaga
cgagacttca
actctgggaa
gatgtttaac
ctaatgcttc
ttttgaaatc
gaacaacttc
ttaaacaagg
agaagtctaa
gaatgtcgtg
atgattectg
ccccaaaggg
gacaaggagg

tctgtgtgea
atgttaatta
tgtctatgta
caattgcettt
ttgacccaac
agggctgtge
tcatcgecat
gagccctgee
tatggcctceg
tgtgctgagg
ctgtctectg
ttcaactctg
atgctgcctt
gcctatgtge
ttgctcacat
ctttttgctg
gccggtacag
tactttgtcet
ccacaggtgt
tatcaactta
tgcattcagt
aagatactct
atcccaaggg
taaattacat
ccaactgtag
atgtttggaa
aatagctggg
ctcactgtgt
tctcccaaag
aattctttat
tctttaaata
atatataaga
taaatatata
atataatatg
atatataata
aaatatataa
taatatataa
ctcatgtgat
ttgctatggt
ggcttgtttg
tgctgtcagt
gttagtcagt
tctcagttet
ctetgteect
aatcagaggg
tctgtgttgg
tttaaggcect
tgtagcaact
ctgtaatccc
ggttgcagtg
ttcaaaaaaa
ggctggttta
atgaactcag
agccagggca
taagttcctc
taagtctgag
tgacacaaat
aaatgcacaa
tccactggga
tceccacectg
tagctttttce
ctggagtgaa
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10981
11041
11101
11161
11221
11281
11341
11401
11461
11521
11581
11641
11701
11761
11821
11881
11941
12001
12061
12121
12181
12241
12301
12361
12421
12481
12541
12601
12661
12721
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12841
12901
12961
13021
13081
13141
13201
13261
13321
13381
13441
13501
13561
13621
13681
13741
13801
13861
13921
13981
14041
14101
14161
14221
14281
14341
14401
14461
14521
14581
14641

aggtcatatt
actggtattg
cttectatga
acatectcat

‘- gtttccatag
tgtttcctga

ccatctgaag

ttgtgataga:

acacacacac
accattsStaa
ctttaagttt
catgctggtyg
atccctccee
gtccatgtgt
tttgtectty
aggacatgaa
ttttettaat
tgaatagtge
cetttgggta
ccectgaggaa
agtgtaaaag
taatgattge
ctctgatgge
acacgttcag
ttaggactat
gctctacgtg
gcagcctcece
ggaggcagtc
ttctgeatge
aggaagtctg
agcagcagga
agtgggagat
ggaaaagtaa
cttgctgcag
gtgcctttet
agctcctctg
cttctccace
gacggtatca
gttgtgatta
tacctcectg
atagatattg
agacatatat
aatgcaggta
gtgcaaacag
g99cgtggga
actctgcggg
ctttttggec
tttcttgaat
cccactcectat
gaaaatgtga
ctatgtaact
ctggggtgca
agcatcctgt
ttgccatttt
cgggctggce
geccettggge
tagggccace
gtcecttggge
tttaaatcte
atacagtgtc
ctgagggecg
atggatcacc

ggaccatcct
gaatgactcc
ggdttgtgag
agatccagaa

‘tgagtggctg

ggcaagtggt
ttcttacatg
cactgtaagce
gtcaagactg
cagattgtgt
tagggtacat
tgctgcacce
cctteecYea
tctcattgtt
caatagttta
ctcaccattt
ccagtctatc
cacaataaac
tatacccagt
tcgecacact
tgttcctatt
cattctaact
cagtgatgat
agaaacttct
attttetttt
ctttaaaaaa
acttttggaa
acagctggtg
cattcceaca
cacttcacag
atcaaaaggt
ggataaaatc
dggtcaggaga
gaccaaatga
gaaccctgtg
tgccectgta
aggagaagaa
ggaagagtca
tttttccaca
gtctctacct
aataaaataa
acatatgtaa
gaagaaccta

-tctacaaatt

gagggtggcc
accctgttcec
acgttgtcaa
tctaaagtga
tccagaaaca
aatcaaatca
ctaaagctga
gggtcaccat
ctccaccetg
cctagcacte
atgtccccte
cacgtgtacM
ttcatattte
tgggagcttg
tactagctgg
tcttgattga
gotgtggtgg
tgaggtcagg

FIGURE 3-D

ggRtcactgg
cctggtcacce
gtttggccaa
aagggccgag

gctattcaac-

cagaacccaa
ttctcacaga
agagaagttg
aatgcataga
aggactatat
gtgcacaatg
attaactcgt

ccccacaaca

caattcccac
ctgagaatga
tttatggctg
attgttggac
ata¥Ygtgtgc
aatgggatgg
gacttccaca
tctecacate
ggtgtgagat
gagcattttt
ctagtgacga
gacttgggag
tcccaatctg
aggcatccce
atgtccggag
agcaggtctc
ctttetggte
gaaggagagg
aagaaggagc
agcatgggac
agcaggatct
acccagcagc
cctgagcetcea
cacttgccag
gtgatggtgt
tctgtcteee
ggtgccagaa
gtgtatccat
acattctgat
agattacaga
tgaaacatac
ccacaaaaca
aagggcatct
aggccttctt
ttgtcttgag
aaccaggaga
cccetgacaa
gtgtgcetggt
gggctcctte
agagtgacag
ctataaccag
tccagaatte
attaatagtg
Ygagttttga
cagtcaaaat
ataacaatta
aacttgacta
ctcacacctg
agttggagac
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aggacaatac
cacctgtggce
tttgcattct
atccaaagga
agtcaaatgt
cagactcttc
gaaatggatt
actgagaaac
tgtgtattat
tttetttttt
tgcaggttag
catttagcat
gtcceccagaa
ctatgagtga

tgatttccaa:

catagtattc
atttgggttg
atgtgtettt
ctgggtcaaa
atggttgaac
ctctccagceca
ggtatctcac
tcatgtgttt
actatagaaa
gcatgtttat
ttgcattcat
acgacctttc
cccatteeec
tgccctgete
tcaaccctec
gggcaactca
ttaagatatc
tcetgaggtt
gtcaagcacc
ctccatcaac
tgctattcee
taagacccag
tttatgctee
ccactggaat
ccatcctcag
ccatccatce
ggtcaaatgg
ttcttgattt
tctatcaaga
gtgtaaagtt
ttctaagagt
tatgaacgaa
ttcectgggg
ctgaagactc
ttccaaaact
aattaagctt
ctgtgtgcac
ctggttccag
cctgcetgatg
tgcgtccage
cetectecte
tattttcaac
cttcatgata
tttatattaa
gtagactaag
taatcccage
cagcctggea
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cccaggaacc
aagacatttg
gctagaatta
ttgagaatge
ttgagaggat
tgttecagcta
ctcataggga
acacacacac
aaaaag¥gta
tttaatttat
ttacatatgt
taggtatatc
tgggatgttc
gaatatgYgg
tttcatccat
catggtgtat
gttccaagtc
atagcagcat
tggtatttct
tagtttacag
cctgttgttt

tgtggttttg.

tttggctgea
tgatccctga
tgctgttaat
aagcctgggt
catggttget
actgtgctgg
tcetecacct
tcecatececta
cctcegatgg
cagaaatgta
gctcectact
agggccagcet
tcgtectace
tctgcecagga
ttctaatgtc
cagagaattt
gagagcctca
ggcaggggaa
atccatccett
aacaatgtgg
gggaggaact
aagacactgt
ctaaagaatt
ctgteectta
gtgagacaca
gagactcctg
atcccaatce
aa¥Yggaatcc
ccagcccacce
cccaccecac
tagcgggagt
cccattcaga
tectggacct
agaggactaa
ctcttttcett
tcteattate
attctctcett
aattctaact
actttgggag
aacatggcga

tccageaatg
Caaacagggt:
ttaagtatgg
tttggggggt
acaagtgatg-
agatgagaga -
aatggatata .
acacacacac
aaaatacacc
tattattata
atacatgtgc
tcectaatget
cccttectgt
tgttttgttt
gtccctacaa
atgtgccaca
tttgctattg
gatttatagt
agttctagat
tcccaccaac

cctgactttt .
.atttgcattt

tcagtgctcet
aagtatagtc
gctgcaaagg
tggatctaaa
gaatgcagcet
tctgcagaac
cccttgtecag
cagatgtgta
acacgtgaaa
aactgtgttt
atcttgcaga
cttaagctta
tgccatgeac
tgcecttcte
accccttect
gccacattgt
ctcatcttca
tgctcaggaa
ccatccatcc
gctgaagaat
ttattttatt
tgttaggaaa
tgagaggaac
ggctctgece
ttatttttgt
ggaggtgtag
catatcccat
taacataact
cttccecaget
ccccactgte
tggttccage
gacagcagca
tgagctctga
ccceccageec
tgttgtatga
actacttttt
gaaataactg
ctaaataatt
gccaacgcga
aacccggtceca
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14701
14761
14821
14881
14941
15001
15061
15121
15181
15241
15301
15361
15421
15481
15541
15601
15661
15721
15781
15841
15901
15961
16021
16081
16141
16201
16261
16321
16381
16441
16501
- 16561
16621
16681
16741
16801
16861
16921
16981
17041
17101
17161
17221
17281
17341
17401
17461
17521
17581
17641
17701
17761
17821
17881
17941
18001
18061
18121
18181
18241
18301
18361

ggagatccag
aaatacaaaa
aggctgagac

" caccactgca
. aattagccgg

agaattgctt
cagcctgggt
gacaattaaa
aactgagaat
aaattcagaa
caagtaactt
aaatacctgt
acatttcact
atagtcaaat
ataactatga
gctgggcgeg
cacgaggtca
aatccaaata
aggctgagge
ccactgcact
taaataaata
tacatataaa
cagtaactga
ataaaactaa
gatacataaa
tggcactaac
tecccagtetg
gcggctctca
ttgattgtca
gggtagagge
gcaaagaatt
ctectgetege
gcgcacccag
ccgeegagge
ctccecgggaa
ctcctgggeg
aggagccagc
gcaattccga
ctcacactca
tctecaggaa
ccgcgagetg
agaccgggca
gggccacggg
agacagccac
accteggete
gatggaggcet
aaagaaacaa
cgccetteaca
gagagaaagg
gggtgtagea
caagggcctg
cgccgagatg
ccegttecte
cctteectte
ccctaattaa
ataagggaaa
gattaattaa
gacactgtgg
atgttaggca
cagttgggga
agctgtcttc
cccacatggc

acbatcctgg

caaaattagc

aggagaatag
ctccagectg
gcatggtgge
gaacccggga
gacaagagca
taaagaacag
aaataactct
aatataatgt
gaaaaaaaga
gaacataagc
ctgaaaataa
aagttactgt
aggtaaataa
gtggctcacg
ggagatcgag
aaaaattagc
aggagaatgg
ccagcetggg
aattccaage
taactgaaaa
aactataaaa
aaataaaata
atacctcaga
acgaacaccc
cggccceege
accgattccce
cgatttgggg
caggggtgcet
gcceggetece
ctctgcagge
gacacccecte
teceggetget
tgcgggeget
gaggtccteg
cggceegtgg
gaagaaagtc
cgtttectee
agcagatttg
gaagggaggg
aggtggtgac
gctctcageg
gtggggacat
cctggcttaa
agggacagga
aagggaagta
gtcttcaaag
gaaggatggg
ggcagtgect
cactgcgetg
ccgtaattcea
caagaaaaca
ctceteecect
tgteccattte
atcagaggaa
tccatcagte
ggaacagcag
tttgtcaaag
aacagacagc
teccageacte
tcacaagcca

FIGURE 3-E

ctaacatggt
caggcgtggt

-cgtgaacccg

ggtgacagag
aggtgcectgt
ggcggaggtt
aaactccatc
aaaaaaaatt
gaaaatagct
tcaaatatga
acataaaaat
aactcgaaaa
ataacttgac
aaaaataaat
ctcagataat
cctgtaatec
accatcctgg
cgggcgtggt
cgtgaaccceg
cgacagagcg
aaattaattt
tgaacaacta
ttaaataacc
caactgaaac
aagtaacttg
catgaacgct
cgggttKgag
accecgecct
gcggggtgga
actaaacatc
gaatatcgaa
gccttagage
gggctccteg
ttctgegtag
ctggagccga
ggcgcagege
acgccccagce
agagacgccg
tcatcgegtt
gaggaacagg
gacgggtgca
tceegetgge
ggagccccag
gctggactag
ccaggtcctt
ggcaggagga
attacactca
gtgtccatgg
gectetgtgg
gttgcaggca
ggctgtgagg
ccgagaaggce
gtcattgttt
gtctetttcet
ccatctccct
caagcaagtg
ttgtctatgg
ccactgccaa
tttaagectce
aatggtcact
ctgctcettta

gggtagggag
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gaaacctcat
ggcagatgcc
ggaggtggag
agagactccg
aatctcaact
gcagtgagcc
tcaaaaaaaa
tgaatggcaa
caaaaactaa
agtaatgctg
aaacaactca
ccagataact
agtagttcat
aactcaaaaa
aattgtaaag
cagcactttg
ctaacacggg
ggcgggegeco
ggaggeggtt
agactcegte
gaacatctgt
aataactttg
agaaagctac
taacaaaact
gaacgaactc
cgcagggatg
cggcteecgge
ggagaaatgc
ggatggggtg
ctaccgtggg
gtgcgeggtce
agctcecgagg
gaggaggccece
ctgggcaggyg

ggagcggggg -

cctegectgg
gcgctectece
tggcccaaag
cttetttttce
tttecgtgact
ccctcagagt
aggctgagge
ttatgaccgg
gagggtcaga
atgggtgaga
gctgatgaat
gagcactgct
agctaaactc
ggtgggagga
cggtccteece
gggtctgtga
gcgtecacat
tttogtgtttg
caccctecee
ggcagcctct
catccatcct
cgcacatgtt
atactgaaca
acaaccctgt
tggccaagte
ccctegetet
cagagcatct
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ctttacttaa
tgtagtccea

aaaaaaaaaa
getattcagg

cttgcagtga gccgagattg

tctcaacaac
acttgggagg
aagattgcgg
aaaaaaagaa
atacaaagct
atacctcaaa
aaaatgaaat
aatataaaat
aggggaaacc
gaacttccag
ctccaataag
ataattaaaa
ggaggccgag

‘gaaaccccgt

tgtagtccca
tgcagtgagce
tcgaaaaata
aactcctaaa
aaaataaagt
aaagaaatga
catttaaaaa
tctctacaac
ctgggaggeg
tcectecaagg
gggcgtgtct
gcgcattcect
agcacagaga
gagaaggcegt
tcececeegtge
tggttgtccc
cecegggecec
cgtccgeagg
aaactagccg
teggtgctge
aggcgcttag
tceectggetg
gtcgtecgac
tattgctgga
ccaccccagce
acaccagcgce
gccagtttga
atcctgagga
aggaaggagg
ctecettttece
cctgctggag
catcccctcet
catctctaac
tctecagget
gctgttecatg
ccagtcttct
tecttgecte
gccaagtgtc
gectcetetcet
acatccctgg
actgccctgt
aagggtctca
ctcttggect
gagtgagatg
gcagaaaggt

aacaacaaca
ctgaggtagg
cacttcacte
aaaaaaatct
gaaaagaaat
aactctttaa
aactaaaaac
aactgaaaat
cttcattaaa
tgagtgttta
ataaagtgaa
ataaattccg
gcagggggat
ctctactaaa
gctactcagg
cgagatcaca
aataaataaa
acaaaacaac
aactataaac
aaatcaacta
ctaataaatc
gaagcaatct
gaccgggagc
ctcgggctaa
gcaggcattt
ggcacctagt
agcccacgca
gggctgeggg
ggagctaggc
ctttctgceyg
cacaccgect
gaggtcagct
tecgeeceege
gggtcgcect
tctttecteg
ctttctecece
tggaaaaggce
ggctgtggcece
ccteccacct
accgccaagg
gggtctggtg
g999gagagg
gaagaagatg
atgtcttctg
cagccttagg
gcccatggca
tcctgetcete
gcttttccag
gcectacctce
aaccacgcect
cttttctete
actgctccee
gcagtgaact
ggcggtgttyg
gcctggtggt
gcceecttta
gtggcagggce
gagtctctgce
cccaacacag
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18421 gacagcccca
18481 tgtctgetca
18541 gagagggagg
18601 gctgcagtta
18661 cccccaacaa
18721 gtgagtaaca
18781 tcetgectga
18841 gtcctggttg
18901 aaactgcctce
18961 aggaaaccca
19021 agcaagcagt
19081 agggacagag
19141 cagggtccat
19201 ccactgggag
19261 agcctggggt
19321 cccecteegea
19381 cagggtaagt
19441 ctcgegggece
19501 ctctcagacc
19561 gceccatteec
19621 agtgctgtca
19681 cgcagagaaa
19741 gtgagggtgg
19801 ccatacacct
19861 acgcagaaac
19921 gtgtgtgaag
19981 caaagcagga
20041 tctetectga
20101 ccgggttect
20161 agaaactcag
20221 ggttctctge
20281 ccaggctgtg
20341 gaccggggty
20401 cagccctggyg
20461 agtgcagttg
20521 ccacatcagc
20581 ttgtattttt
20641 agctcaactg
20701 catgcccacce
20761 ctggattcac
20821 gcactgaggg
20881 aacaactgag’
20941 gagggcagtc
21001 cacttaacct-
21061 tgcagtcttg
21121 aggaattcaa
21181 agagagggtc
21241 ggaggtttgt
21301 ataataaatg
21361 aaccatgcca
21421 tgttttgttt
21481  ggagtgcagt
21541 tcetgtetcea
21601 ttttgtattt
21661 gatctcaggt
21721 catgcccage
21781 aacgactttt
21841 tggggcactc
21901 aatgggaaag
21961 tgaaaccctt
22021 tctagtgttce
22081 aatgaaattt

gaccgagggt

ggcgagaatt
gcattctggg
tctgggtgag
gccacgttct
tgggggcggg
ctctggcagg
agttcctagt
agggatgtge
agactcctcet
gagaatggaa
ggagccatgce
ggcctetgtg
gctggcggtt
gggcagggcet
gggtaagtygg
ggcacctggg
ctgcagggaa
ctggactcaa
tgcctccagg
accccagatt
gacacaggac
ggatgcctgg
tagagtgcaa
acatttatac
tcecteatcetg
gggggggctg
gacaaactgc
gccagcagag
aattctcaga
ggaggaaagt
tgccttgtgg
tcectgactee
cttttattta
tgtgatcacg
ctcctgagta
tggtagagat
atctgcccac
tcctgggetyg
tggtcatggg
gaccccaaaa
aggcccattg
agacctgatt
cttgagcatc
gtatgaggat
caaatagtac
tcaaaacagc
ctgccattgt
gctttaaaaa
aacacacagg
tgtttttttg
ggcgtgatct
gcctecagag
ttagtagaga
gatccacctg
tgattatagc
gtccecagceca
tcagtctatg
gtgggcgatg
agtcgacaat
acatttagtg
attaacaagt

FIGURE 3-F

cagctgagta
cagggaggtt
cagaggcatg
caggcagcac
gggccccagg
ggggcagctg
ctcecgagggy
cccaggaggt
cceetgecett
ttagagaagt
gaatgattgt
ccttgaccat
ccceggatga
gggcctgget
gggaggcgac
tacctccagg
gtaaaatgac
gcggggaagyg
ctgtttcagg
cgaggatttg
ccacctecect
ccacctggge
agcaccacgg
cctcagggag
aattcaaaca
tcccacctca
cggaggtggg
agctgctctg
acagtaacct
accagaaaac
gcggctcaca
ggactggctt
tagagatcat
tttattttgg
gctcactgcea
gctgggacca
ggggttttac
ctcagectcee
acttttgcetg
ctctgaggee
tctcagactce
cccceatggcea
ctcactctgt
agcttcctta
tagcaaatct
ctgttatgat
tctgggcact
ctcatcectea
gaaacagagc
ctcttgacaa
tttgtttttg
tggctcacag
tagctgggac
cagggtttca
ccttggecte
aaaattctaa
agatctagtg
tatcagataa
agaattcctg
ctttetggtg
cttagaattc
gaacctagta
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gtctacgcegy

tgggcaggac
gccagaggge
aagtRgegte
ccctececag
ggcagcacct
gctggacacc
gggaggggca
catcctccag
catccagcce
cttgctgaaa
ccectgeatg
tgccagggct
caggagcctt
acaggaactg
taaaatgatt
tgcctggage
gaagggggca
gtcatctgaa
cctgaacgtg
gtgggggact
cagtgacagc
ggggcctggt
atgcaaattt
caagcggacg
tcctatcatg
ggagtctcat
ggtgtgcccet
attcaccagg
cttagagagc
gggtgcecceg
aaggccctgt
gttccecttee
agacagagtc
gcecttgactt
caggcacatg
catgttggcc
cacagtgctg
tcttacatca
Ctaagagtct

‘aggatctggce

ggagaaggtyg
cactcactag
tctetaaaat
tctgataaag
tattgtgtat
ccaggtgtge
taaacactca
aaacacacac
atattcaatc
agacaggggt
Caacctcctt
tacaggcaca
ccatattggt
Ccaaagtgtg
gtgatagttyg
gtgtgttgga
gcataaggag
cagataagga
catatcagat
taagcttttt
atgagctgaa
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cgggagccgt
ttgaggggca
ggtaggcgge

“teetgggetg

agcagatcag
ccctggagge
ctcctcetceag
aggggtggag
acaggacttg
tggggtccee
gttctgtgat
aataggaagg
gctagggacc
cgtcagccat
aaaaacctga
agttKgttcc
tggcagctge
cagcgctggg
acagtcaact
gaaagaggaa
gtcagcgcag
aggagctccg

.ttagtctaga

tacccectaa
gaacaatatt
ctttgttcta
ccaagccctt
cgcectgtcete
tatcccccag
atcctgcagg
ccagggatgg
gggagctgag
tcacccagge
tggcttgtca
cctgggttga
ccaccacacc
aggctggtct
ggattacaga
tctgcatatt
taggcactaa
cagtcacagg
ctctggagtce
ctgtgtgatc
ggagataata
aaaaatgcct
agcaattaca
tattattact
gggaaagaaa
acacacacac
tgattatagc
ctcgctetgt
ctcecegggtt
tgccactatg
caggctggtc
agattacagg
tattcttgga
gcagatacac
tattggtgga
ctggtgagag
aagctgaatg
tattttgctt
attattctca

gctaggaaag

gacaggactg
agtggaggga
ctgccccaag |
tgggggctgt
ccctctgaaa
gttgaagcaa
ggcagaggag
ggagcatcta
ttatgccagg
ggagggatag
gctgtgtcte
atagagccac
aggcagccac
caagctctag
agccccetcetg
tttcectget
cacagagggg
gtttcctcta
ggatcctcecce
gccctgacaa
ggtgccacag
gccaggtttt
cacagcatac
tacccttaga
tcctaggaga
gggtgacacyg
cctecaggece
ggctcctgga
caaagcccct
taattgacca
tcagggccag
cttccagtcc
cccaggttgg
actgatccte
cagctaattt
tgaactcctg
tgtgagccat
taatcccctg
ggagctggca
catgtgaggg
agtcagacct
ttggatacat
acatcgattt
ggtacatcat
ataatactaa
tacatttcag
cattataagg
ccctcagaaa
aaaactgttt
cgceccaggcet
caagcaattc
cctggcetaat
tcgaactcett
cgtgagccac
aaatgaatgg
cctgagtcete
gaaggacaag
tattctettt
gtttaggaaa
aaacaaatgg
ccagcataca
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22141 tatttttggt
22201 ggatggcaca
22261 | atattaaatg
22321 actttttttt
22381 gagtgcagtg
22441 cctgecteag
22501 ttttttgtaa
22561 ctgaccacgt
22621 cegegettgg
22681 atatcatttt
22741 ctgggctttce
22801 tgctttcaga
22861 actgtacagt
22921 ggctatagaa
22981 gtttgagccce
23041 taggatttaa
23101 Ccaacaggag
23161 ttggtggeec
23221 tcatttgcaa
23281 attgctttca
23341 tetgttgtea
23401 agagctgctg
23461 ctttacctcc
23521 agatgagtgg
23581 gcccatttca
23641 caattttagt
" 23701 ttactcttge
23761 tgagctcaag
23821 - accatgccca
23881 tgtaaatctc
23941 gaccagcctg
24001 gtgtggtggt
- 24061 gaacctggga
24121 aacaagagtg
24181 aggctggtct
24241 gggattacag
24301 gcaagaagat
24361 tttcctgtat
24421 ggaaacttaa
24481 agagagggct
24541 tttgaataac
24601 atgccacaaa
24661 ccettggaga
24721 tcectetgtta
24781 aactttgcaa
24841 cagtaaaaca
24901 tttggatgga
24961 gcaacctccg
25021 cgacaggcat
25081 accatgttgg
25141 caaagtgctg
25201 tgccagtaaa
25261 cttactgaat
25321 aatcctttece
25381 tggaaggaga
25441 gagagggaca
25501 cagctgtaac
25561 actatacatg
25621 gggaatgatg
25681 gagttaagta
25741 tgaggttaaa
25801 tgatgggcaa

“

aaattataga
aagagaccat
ggcaaattct
tctttttett
acacgatctc
cctectgagt
tatcagtaga
gatccgeecca
ccaattatgc
cacttggggg
cttccetttca
gatctaggcg
attatctcca
tccatccaaa
ttcatcattg
tacatggtgt
agagttccaa
agagtataaa
gcctatcettt
gattccacat
aagtccctge
gaagcttggg
cagctcagcce
caggagggaa
tcagaatttt
atggctecat
ccaggagagg
caatcctttc
gctaattttt
agcactttgg
gccacaatgg
gggcacctgt
ggtggaggtt
aaactccegte
caagctcctg
gcatgagcca
attaatggtg
tttctaaatt
aatagttaaa
gtttgctaga
acaaaaaaaa
aattggcaaa
ccctgaggta
gctctgaggt
atcagaggca
gtcttagcett
gtcttgetct
cttecctgagt
gcgecaccac
ccaagatggt
ggattacagg
cagcacaccce
cttaccttcet
ctttctecte
aacgggtcect
tgtctgatge
tatgatggcce
ccaccagtag
acaaagcaca
ggattcttgce
gttggagaca
ggtcacaact

FIGURE 3-G

ctttgaagac
tgtagatcct
atttttattg
tttttttttet
ggctcactgce
agctggggac
gacagggttt
ccttggectt
acaacttttt
tgggaagtgyg
cttggaagaa
caagcctaag
ttttgtaaaa
gagatggagc
tgttgtgtgt
cacattctgt
aatgtttcca
cgtggatatc
ggctaagagg
gttgacattc
cagctcctaa
ggagggaggyg
accagctgece
gggcaagcca
aatggaaaat
ttaaaaaaaa
tgcggtggta
accttggect
aaaaaaaatt
gaggccgagg
tgaaactgee
aatcccaget
gcagtgagee
tcaaaagttt
gatatcaagt
ccacaactga
attatatctg
cctgacattc
accaattggt
acttattttc
agataatgaa
gaaacaacca
ccecgacgagyg

acaacagtta

aagtgaattc
ataaccttta
gtttccagge
ccaagtgatt
gcccagecaa
ctcaatctct
cgtgagccac
acctgtctge
tceetteccee
atgtcaatag
agtcgtggtyg
tcaggtgatc
aagtccaaga
aagtgcctga
gccaaggacce
tgtgttcect
tggggagaaa
catttgactt
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aaaatcatgg
gctggttcag
tctttcaaac
gagacggagt
aacctccgee
tacaggcgca
caccatgttg
ccaaagtgct
aaggaccatc
tgagctgctt
ccagggggta
ggcttcatct
tgaatgataa
tgcacttgag
gctgctaacce
ctgatccatc
ggggtactag
ttaggctggt
aagtgaatca
tcagggcaca
ggcagtctga
gctgtaggtce
ctcaaatgtt
atacgtctag
ttccaataag
tcatgcatat
caatcatggce
gccaaatage
ttttgtaggt
caagcggatc
gtctctacta
actcgggaga
aagttcgtge
ttgtggagat
gatcctectg
ccaaatcatg
gttatgttag
tacatgtgta
cagatatgta
ttcattgaaa
agtaactaaa
tgacgtgcta
gacctgtagt
ttectecatttt

agaattazaa.

ttttttttat
tggagtgcag
ctectgecte
tttttgtatt
tgacctcctg
cgcgceccagce
tgactgtcee
tacccagacc
accagcaggc
aggaggtagg
cactaggaca
accatagcct
tggggagagg
aactgcagtg
agtggaagca
acaatgtcce
cttggctcce
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tgtttccett
cggtagctct
tagattttte
ctcgetcetat
tceegggttce
tgccaccatg
gccaggatgg
gggattacag
tctatcacat
aaaagcaatg
actaactgct
catttaatcc
aaagaactta
gctgggtctt
aatttcccct
ccagtagctc
gctcggttac
ctatagctga
ttcttgagaa
tttttttttt
gctggctgtce
aaagaaactt
ctggattgga
tttggttcag
attaaaatat
ctttgttttg
ttacggcage
taggattaca
ccagtgcagt
acctgaggtce
aaaacacaaa
ctgaagcagg
cattgcactc
ggggtcttge
ctttggctte
catttctata
atttgtattt
ctcctttaat
aaataaccca
tactagagtg
ttatctaggce
taccggatag
aaggctggca
tatgtetttc
attttcagca
tattttatta
taggcatcatc
agcctcecga
tttagtagag
atccteecge
cctttatttt
atctggaagt
ccatccecagce
aaagagagca
gctgctgett
tctcegeaata
gataagagtc
gatgtctaga
gcaggtggca
tcteeettgt
cgtgttcatc
agattcatat

actgtccagt
caatccatag
tcaatgcaca
tgccaggctg
aagtgattct
cccagctaat
tctegatcte
gcgtaagcca
gaactaaagg
cctaaacccce
aacaattcca
tcatggcaag
agcacagaca
tgagacctga
ctctgtctte
tccagagcetce
aatattttgc
aacgtctatt
catctaatta
cccgtgceatt
ttagactttc
tataacctag
ataagcccaa

tcaaagcett
aaggtcaccc
caatggggcce
ctcaacctcce
gacacccacc
ggctcatgcce
aggagtttga
aattagcgag
agaatcaatt
cagcctgggce
gatattgcce
ccaaagtgtt
gacaacgtct
ttatttgtac
aatcagaaaa
ccatctctcce
ccccaataag
ccaaaaggaa
ctectaggec
gacaggttct
acatggccag
ccatccaagt
tttttttatt
tcRgctcact
gtagctggga
acggggtttc
ctcggectee
tactgtaagc
tgtgtaggtce
tggcacgtgg -
gttaccatag
aacaRaggcce
ctcecatgee
taggaccccce
atgagtagga
gccacagatt
tgagacccac
actagagtca
actctgcctc
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25861 ttgggggcac
25921 agcactccat
25981 gtccecactac
26041 cacgtctatg
26101 agcctggege
26161 tcactagagg
26221 actaaaaatt
26281 gctgaggcag
26341 ccgttgeact
26401 cttatgattg
26461 cttctcaagg
26521 atttaaaagt
26581 gagcactgct
26641 gcactggggt
26701 gggcattaaa
26761 gccecttete
26821 aggaagggag
26881 aggcttccge
26941 ttccececage
27001 caggagacca
27061 atcagaagga
27121 cagcaagaat
27181 gctgtacttt
27241 atttacccag
27301 atgactcatc
27361 agaattcttce
27421 gagatgagag
27481 gataattagt
27541 acagcctcce
27601 gagacattgc
27661 gtgaaggtct
27721 acttaacacc
27781 tceceatcecat
27841 agattatgca
27901 gccgaageta
27961 cagcctgatce
28021 cagaaggact
28081 taggggagga
28141 aactgcctga
28201 ggggccaaca
28261 gtatatgtgg
28321 aaggagttte
28381 |, atctctgect
28441 caggcgtgta
28501 ggctagtctt
28561 gattacaggc
28621 cacagaaaaa
28681 catggcctee
28741 atacactgaa
28801 tgttgtacat
28861 tcectecagggg
28921 ttgactgcca
28981 tttttcatct
29041 tacaaattte
29101 tcttagcaac
29161 acttaaagga
29221 gtgctttggg
29281 agtctcgete
29341 cgccteccag
29401 gcccaccace
29461 tcactgtgtt
-29521 cccaaagtgce

‘ttcaccataa

ccccgeagtyg
tctgtcaggc
gctgattctce
gctggctcat
tcaggagttc
caaaaattag
gagaatcact
ccagcctgag
atcacacact
gacagtacca
ggtagcagcet
gggttcaatt
gcctaagagg
gcacagttca
cagtcaggtc
gtggggacag
atagtcttag
caggccctag
gcaggcaaag
ggtactcctc
cctacttaac
gtagtacaag
acatcctecat
tactggcact
cttctctcaa
gctaaatgtt
cYgaccctgt
aactctacct
accagctggyY
gagcadtYga
aataatgagg
tctgggacce
aatgtgttat
gggcagggaa
ccctgggeag
ggcttctgta
cataacctca
agggcacaac
gcctataaag
tttattttaa
gcecttgttg
cctgggttca
ccaccatgcc
caactcctga
gtgagccacc
ctgagaggaa

ctatcaccat

tatatcatat
tecttggate
ctacttccaa
tcagtgggaa
tagtgctgcet
tttctectte
ctecggtgtat
agcatttgac
gccattgttt
tgttgcccag
gttgacgcca
aagcgcagcect
agccagggtg
cgggattaca

FIGURE 3-H

tacagccatt
ccatgtccaa
accagcttcet
ttttgccata
gcctgtgate
aagaccagcc
ctgggtgtgg
tgcacccagg
cgacaagtgt
gtactttcta
aactgggggc
agagcagtct
ctgctaccaa
aagtgcacta
aagactctca
atgttgtcat
atcttgRaaa
gggactggga
ccctactggce
agagcagtta
aagggacagt
taaatctacg
gcgaagtagg
tceccagtttt
aggagtccaa
attctgccac
ggcagggagg
tactttctece
tcectgataga
gtgtcecceat
actgctacag
tcctecatgge
ctcctgetac
tgaaaaacgg
gaagccaggce
tactggagca
ccctgaatca
caggcatttc
ggtgagccat
agggtctggg
aaactttttt
cccaggctgg
aggaattctc
cggctaattt
cctcaggtga
gcacccggcet
ggtacaaaga
cccecaccag
tcacccaaag
tagacacttt
gatccccecagt
tatgtttcta
gccgtaactt
ttcacaatgt
gatttttttt
ggcttctett
gtttatttat
gctggagtgce
tteteetgee
aatttttttt
atctcgatcet
ggcatgagta
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ggttcagttg
actgctgecc

‘gaatgcagtg

ctgagtcece
ccagcactct
tggtcaacat
catgagcctg
aggtggaggt
gaaactctat
acctgaaggg
tcagcactga
tgaagacatg
ggcttctcca
actggacttc
cattttgagt
ttgatcctag
gggcaaacat
accgtcttaa
atgaggaatc
ccatactgga
acctgaggga
gctgeegect
ccactgctge
tgggtccett
aatgaccaga
ttttaccagc
cccectgatt
cttcagtgca
taatattttc
ccacctgtat
caggccaggt
catttggcct
taacggtctt
ctttcagatg
acagacgtgg
tggatggcac
gtaagccatt
ctggctggac

tgtcagctaa

caggctgtca
agaaggcttt
agtgcaatgg
ctgcctcage
tttgtatttt
tcecgeccace
gactttattt
tttecccatat
agaggcacat
tctgtagete
tataatgaca
ggatgecccga
ttegecttee
tggcagtttg
catggacaga
ctttcttgtt
tggcatatct
ttatttattt
agtggcgtga
tcagcctece
tttttttgta
cctgacctcg
ttttatttat
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tatgctgcat
cgcctceactce
gtaagactct
‘tgatcaaagc
gggaggcaga
ggtgaaaccc
taatcccage
tgcagtgatc
cgcaaaaaaa
gtctggtaaa
cctctgetgg
gagccctcac
tttcecgagece
tgctatgcac
taacccccac
ttattattct
tgccttgtat
gtgaatctca
ctatctecttt
aggagaaatg
gacacttcca
gctgctacag
cagcccagga
atcttcecectc

-tggcagactce

ccagtctgcee
ctgatcctgt
tcaacgggag
ctcaaagctc
ctgatcccag
accaggactc
gcagtgagcce
cagtcaggtt
aaacctggaa
gcttagcaga
cacaggttac
ggtgggccat
gaccectggge
cctcacagca
atactctcta
attttatttt
cgcgatcttg
ctccegagta
tagtttcatc

‘tecggectecce

ttttagagca
atcccctgtg
ttgttacaat
acatcatggt
ggtacagtag
aaccgcagag
accaccaccg
agatgcgaca
tgattccttce
aaatcaactt
gaatttccag
tatttatttt
tcteggctea
gagtagctgg
tttttagtag
tgatecctcce
ttatttattt

cctgagggac
tcaagaggct
gtecctgtgat
agtgttatac
gggggatgga
tgtctectet
tactcggaag
cctgatggtg
aaaagcaacg
atcaacttgt
catgtcggac
tgctggggee
catggtgcag
cttctttagg
aggcctgtgt
gaaagggttc
gcctecatctg
ccttettecec
gtcctcatge
ggtcctggtc
ctagggaaca
ttggtccttyg
ggtcaagggc
tcaggatcta
gcctaggcetg
tctgctgtag
gttttaaatc
gctettageca
tcaaatgcta
gtcaccacag
tcaRcacgcee
aacaccagaa
ccccagaage
gacagtgaag
agtctagcat
catcttgaga
aagccaccct
agctgaggge
gcagagacat
ctgtaatact
attttttgag
actcaccaca
gctgggatta
atgttggcect
aaagtgctgg
gttttaggtt
ctcacacatg
ggatgaacgt
tecactttggce
tecececccttta
agtgccaaac
gtttaacgce
gcaaaatgag
ttaccataga
tcaccttttce
catcacgact
tttgagacag
ctgcaagctc
gactacaggc
agatggggtt
gcctcagect
tttcagacag



WO 2004/047623

29581
29641
. 29701
29761
29821
29881
29941
30001
30061
30121
30181
30241
30301
30361
30421
30481
30541
30601
30661
30721
30781
30841
30901
30961
31021
31081
31141
31201
31261
31321
31381
31441
31501
31561
31621
31681
31741
31801
31861
31921
31981
32041
32101
32161
32221
32281
32341
32401
32461
32521
32581
32641
32701
32761
32821
32881
32941
33001
33061
33121
33181
33241

agtctcacte
gccteccagg
acaccaccac
ccaggctggt
tgggattata
gtcacttgaa
gtgactaagg
attcgtgtac
gcatatcatt
cagcagttga
ctgtacttct
caaatgaata
cccteattta
ctggcatcac
ccctectgtg
ccatggtccg
cactggaagg
agtgtatctc
cctgcectcag
gattacacag
tttgagacag
ctgcaagctc
gactacatgc
tcaccatgtt
cccaaagtgce
atccecctttg
tactgaccca
aaacacctac
cacccecegge
ttcatttgtt
atgaggcctyg
gtctcatagg
gagtactccg
cctcaccttt
atcaggctaa
agacaggcgt
aattatagac
ttaaccctga
agatgatcag
catcagaggg
ggaatggaat
aactggcaga
ctagcagtygg
tttattattt
ggctcteget
tgacctcctg
cacgccacca
ttgcccagge
gtgctgagat
cccttgtaat
atatgaaaca
tgctcatttc
ctcaaattta
ataaagagaa
aattcagaaa
ctctacccca
ctgttagctc
atgtgagccce
taagaatcac
cctccagagg
tgaggccatc
atcgtcactg

tgtcggcecag
ttcaagcaat
gcceggctRa
cttaaactce
ggcgtgagece
cacaaacact
ctggcggggt
caagcaagac
taaaactcat
ctaagagtaa
caatgtgaga
gcaggaaatt
actaaagaag
cccactgett
ctggaggccyg
gatcctgcte
aatgacacac
tggtctaggt
gtcagtaggt
caaacatcta
agtctcgete
tgccacctgg
gtgtgccace
ggccaggatg
tgggattaca
tcttctcaaa
aaatgccaac
taagcattgg
cttgcttgcea
tattcactaa
agggaagcta
gagaaaatgt
taagagtgtg
teccacttcte
atgagcttag
tttcaacaaa
gaagattgta
aagaagtgtg
gagagttcta
tgcgtttgee
agaaagctca
tctacctcaa
ggttgggaac
aattttttat
ctgtcacaga
ggctcaagtg
cctaggctaa
tggtctcaaa
tacaggcgtg
aagccaagtg
tccaaagcat
aaactgtgga
agctaatttg
tactataaaa
acgctgctac
tcctgetgag
cattaatact
aaattatgtg
attctttact
ccececcactyg
tcaatctttt
aatgtgctca

FIGURE 3-1

gctggagtge
tctetgectce
tttttgtatt
tgacctcagg
accgtgcttg
gtgatcctaa
ggggagcaca
acagcggaag
cgattgttta
ctaaaacctg
catttgcect
gattttaaac
ggctgggcee
ctgtgctcea
ggtctteett
cactgccttt
gcatcecctce
ctcgaggace
gatacgcagt
attggctgca
tgttgcccag
gttgacgcca
acacccagct
gtcttgatct
tggctacaaa
aatgttttca
tattatagta
aggtccaaga
gagtggtttg
atatttactg
aaactaataa
aaacacatca
ggggcagaga
tecatetttcet
aaaaactaag
catatattga
agtcgecagta
agcacatctt
agtggaactc
cactcagtaa
agaaaacagc
ctggcaatac
tgatttaata
atctattcat
ggctagagtg
atcctceccac
tttttgtatt
ctcctggget
agccactgceg
ttgggggaag
ttgacatgcec
tttcettggt
aattgatttt
atatataaag
agtccctggg
tttctggcat
gaattaagga
acttgatgag
aaagtgttgt
ccteccacag
tcectttcace
cttegaggcea
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agtggcacca
aaactccgga
tttagtagag
tgatccaccc

gccttgggge
cagtcgattt

.gacagcaggg

gcgccagatt
tttctgtaat
gaaagtgaaa
tcatgttaat
cacatggtgg
taggtgatgt
ctctcccatg
gctagtggta
gctttagaga
cccaccagtt
tgctgctect
aaggaaatgt
aatctttttt
gctggagtge
ttctectgece
aatttttgta
cttgaccttyg
tcttaaaggg
ctggctcact
actcttttgg
ggaataagat
ctggcctcat
agcacctaca
gacaaactcc
taaaattata
ggagggggag
gggttagggt
cagactactg
gtatccctga
atagatgagg
cctcccagac
agcagccaga
agtaggaggc
Caaaagcaag
agcaagcatg
tcctaggeta
gtatttatge
cagtgatgtg
ctcagcectece
tttttttgtt
caagcgatcc
cccagccaat
aaaagcaata
tttaaaataa
ctaaaatttt
acatagtgat
gtgtgtaggt
ctcacgtggt
gcattggttc
ataaacagtg
ggaaaaaatc
cccaggtatg
cataaaagcc
ctatacctga
cctctgtgat
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tctegetcac
gtagctagaa
acaaggtttc
acctcggect
cattattaag
aatcaccaag
acaccctgga
tcatcgeact
tttteccattt
cagtggataa
tctgececeat
taaaatgett
cttecttage
ggaccctcce
gctctttceca
aataaacatg
ggagtaacgc
cceteacctyg
ccaaaggaca
tetttttett
agtggcgcaa
tcagcectece
tttttagtag
tgatccgeece
ggaagagatg
acagctccct
gttagacgaa
atgcctgagce
ctgattattc
aaagtgcectg
atgccctaga
gcttattaaa
aaacagctgc
ctagcggggyg
tatcagaact
gtgctttgga
caaggagcac
aagggggaat
ggggaagcYg
agggcagect
ggcaattagg
caccagaaaa
gcagtggggt
acttatttat
atctaggcetc
tgagtagctg
agagacaggg
atctgecttg
attttttaaa
aaagcaatga
aaaaatcagt
aaaaaacaaa
ttttaaatac
cttgatcata
cctggeatcee
tgggtctgte
ctcaaatgct
atgagtccct
agaataacac
aaattccteg
ctctececagg
tttcaaggtt

tgcaacctcc
ttacaggtgce
accatcttgg
Cccaaagtge
taaaataaga
atggctataa
caaggggata
actcagaatg
gatatttgga
gggggtgcte
tagYtctaca
tcttttttet
atctaagcag
tacctttaat
tatttttaat
aatattgagt
tggcccacct
tagttgaaga
cttcttgttg
tetttttttt
tcttggctea
aagtagctgg
agacgaggtt
gecttggecet
aggaggaata
ccttectett
tccagtgaat
taaacctcat
aatgagtgct
gcectggtag
ggaattcatg
tgctgcaata
tttctagagc
tteccatgagg
ggatcacagt
caggaagagg
cagtgaggac
aaagaaagga
gaggaggtaa
tgtgaaaata
ggaggtttcg
gatatcctag
tgSgaactga
ttttgagata
actgcagctt
ggactacaag
tttcaccatg
gcctcccaaa
aattggaaat
catggactca
actcacctcg
aaacagcact
acatatatgc
ttttcccagg
tcececaacgt
caagtttcta
cattttttec
gggagagcga
cagatctcaa
gccecgatatt
ctaggctcag
cctgggecca
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33301 ccttttacta
33361 tgatttctge
~ 33421 cactcttctg
33481 cagtcatgce
33541 tcttgtgetg
33601 ctgactccat
33661 Ctctctacat
33721 tgtattcttt
33781 gttgtaggat
33841 agtgctcgge
33901 accatcttct
33961 tctgttectg
34021 tctctaaatt
34081 tacttggtgce
34141 ccctetgett
34201 tcagtagtgt
34261 gatttttgca
34321 aaatctettt
34381 ttttgcaggg
34441 taatattgtt
34501 caaaatctca
34561 tataaaggac
34621 taactacctc
34681 tgtcaaggta
34741 acataaatca
34801 aacatcagta
34861 acagaaacaa
.34921 ctataaaact
34981 tcttaggcag
35041 ttaaagtctt
35101 aaaatattta
35161 gtcaataata
35221 aaagatggca
35281 ttaaaaccta
35341 caataccaag
35401 tggaagatac
35461 acctaccata
35521 atgtccacac
35581 agcagaaaca
35641 aaacaatgaa
35701 tagatgaatc
35761 agtgtattat
35821 gattggtggt
35881 tgaacaaacc
35941 gatgtataca
36001 gtcattatac
36061 cttaataagc
36121 ggaacctaga
36181 taaaccaccc
36241 tagaatgttg
36301 gtgttaagcc
36361 atagttgtaa
36421 aatcaatgac
36481 ttatgttgct
36541 ggtttacctt
36601 atgatcatag
36661 aaaagttatc
36721 ataaatgatg
36781 acctgagggg
36841 tcectgeaaa
36901 gagtacagtg
36961 ctttgtgaaa

ccgatgtgac
cgggactgag
gctggggcet
acagctgagg
ctgtgtctca
aacacctgga
cccteattgg

.ggccagtgta

ggtgtaaaaa
aggcgtaagg
caacattgcc
gttcagecca
cttaaagcce
accaggctca
gcacatctgt
tttcttttta
ttcetgteac
ccgaattgtce
ccaggaaggc
aagaagtcaa
ataaggtttt
acagaataat
attttaagac
gacaaataga
tcaattggag

tgcaaaggac.

acaaacaaac
tctggaagaa
gataccgaaa
ttgctcttca

caaagcatta

agaaaacaat
aagaagcaca
atgacatacc
tattggtgag
tataatcact
tggcctaace
aaagacttgt
aatcggatgt
atactactca
tcagaataat
ctcttatgaa
cacctggggt
tttggcggtyg
gatgtcaaaa
ctcagtaaag
taaaatgtat
aatctgcatt
tttgagaaac
tttctgecagg
tctaggacac
aacaaaagta
ataatattgt
tggtttttgt
ttcecttate
aagacctaga
ttttcatttt
gaagatagac
aaggtcagaa
caaagtgaaa
tgtgacatca
gcatggaaaa

FIGURE 3-J

tgccacatgt
gctttgectt
gatctttcec
agcttgtccce
cccatcagtg
tacaatgtce
ctcecagtgt
cagggttatt
tgaatctggg
tactgacagt
cggataccct
gggccetggt
ttgccatttg
ggagactcag
aaaaggaagg
tctaaaccac
aacctataaa
aactgaataa
agcaggggag
ttctcaccaa
ttgagaagtt
Caaaacaact
ttattagaaa
tcaatggaaa
aaagaatagt
tgaactttga
aaacaaatac
aacacaggga
acatgataca
aaagtcactc
aaaggacata
gagcaaaaga
taaagagatg
actatgccce
gacatggcac
ttggaaacta
attacactct
acttgcatgt
tcattaacaa
gcaacaacca
tatgcagagg
attctagaaa
gggtgaggga
ataggcatgt
cttatcagat
gagttttaaa
gtccecagga
tgtagcaagce
actgacctag
gaacaagtga
tcctactcaa
aaccatagtt
tactagttcc
gacagaaaac
ttatgatgca
aaaagtgtga
tatgtgattt
tttccacatg
ctcaattgat
ggataaagcc
gtgaaaatgg
aactggccaa
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tgcccagttyg
gtttcccace
cgcagtctec”
aaacctcagt
aYgctcttet
tcttetgtet
cattcctcte
atgcttaaca
tggtaatgtt
cctgatatte
caagggtatc
tccegetcac
catcactcac
ttctgctgeg
ggctggcaca
gtgctgggtc
gcacagtteca
gtgtcatatc
tcagttaaaa
attgttctag
dggcaagcaga
ttaaaaagga
gcagcagtaa
agaatcaggc
gtttttaaca
tccatacctce
tcaaaatgga
gaaaatcttt
tacagttttt
ttaagagaaa
tatctaggat
tttgaacaga
ctcaaccatt
tattagaaat
aagtggaact
tttagaaatt
taggtattta
tcatagcagce
gtaaatggat
aaatatgtac
agagaagcca
atgcaaacta’
ggggcaggag
tcattatcct
tgtacacttt
aattgtagta
ctaaccctag
ccttcaaata
tgagtaagga
ctttttctac
ttaccatgac
tttttcccat
tggcagttac
tgatgtggtg
cacccagcett
gccagttgceca
ttcttaccca
aaactggcat
aaagctcget
tgcttaaaga
tggagaaaaa
aaatggttag
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&taggatggg
caccctgcetg
cttcacctct
gcctgectee
cttccetgee
ggttacctcce
acccatggec
atccacaaag
tatatgtcag
ctgatcttgg
cagacagcct
tcaccatcca
agagacattt
gataagttat
acacctctgg
ctggttttge
ggccttaagg
ttcataacaa
tataaatttt
agattttaca
ttctaaaata
agaacaaaat
ccaagatagt
atccagaaat
actggcaatg
acaccacata
tcagagacct
atggctttta
aaaattaaat
aagatgccac
atacataaaa
cacttcacca
agttactagg
ctgaaaattt
ctcatacatt
tcctaaaaaa
cccaagagaa
attattcaaa
aaagaaaacg
tattgtttac
gaccaaaaaa
acctatagtg
aaagggaatg
tactgtggtg
aaatatgtgt
aaaggtctct
ctattctata
atttgaatgce
tttctaaaca
tagagttgce
atatatttaa
cttatctgta
ctacagttta
gctttccagt
tgcacgttcce
ttcctgetat
aaatgcaaac
ttettecacece
gtggatttte
tgatttgtaa
acccgtecce
aaaatttatt

accgtggect
cctgccectg
agatcacagg
ctcctegget
caagccctag
gagaggccct
ctaaggtcac
gttgaaaggt
agctttgtaa
aacctgggac
gagtttgcat
ctgtgggece
catcagagcc

gtaaaattga -

gcectttcagt
ttcttatcta
agggcttgag
acttgtcttt
agattaagct
taatcctaat
tatatagaag
tataggactc
gagggactga
agatgcactt
gaaaaactag
caaatcaaaa
aaatgtaaaa
gataacgatt
attataagaa
acactagaag
actctcaaaa
aagaagagat
gaaaagcaaa
aaaagactga
actatgggaa
ttaaacatac
atgaaaacac
atagccccaa
gggtctagee
aaaatccaaa
aaaagtacat
acagaaagga
caaagcagtg
atgcecttaca
ggtttatcgt
acctagaaac
gttetggggt
aggtggtect
agcttgtgac
atatcattct
cataatatta
tacaaagtaa
aatcaagaac
tacactgctt
tgagcagctg
ctctaaagaa
cactgccagt
tagtaacatt
ccaccaaata
ttgttgaaag
aaattctctt
ttcagaatat

3



WO 2004/047623

37021 -

37081
37141
37201
37261
37321
37381
37441
37501
37561
37621
37681

37741
37801 °

37861
37921
37981
38041
38101

38161 .

38221
38281
38341
38401
38461
38521
.38581
38641
38701
38761
38821
38881
38941
339001
39061
39121
39181
39241
39301
39361
39421
39481
39541
39601
39661
39721
39781
39841
39901
39961
40021
40081
+40141
40201
40261
40321
40381
40441
40501
40561
40621
40681

Cgaaattttt
acaacatgca
actcatcatt
cccaccacag
agttcccacce
tcagaatgat
tatggctgca
tgatggacat
acgtgtgcat
tgggatggct
Cttccacaat
tccacatect
tgtgagatgt
gcattttttc
atcttttgec
gtagattctg
tgtaagttgce

" aattagatcc

gaagtccttg
tatggtttta
tgtaaggaag
tttattaaat
atggttgtag
tctgtttttyg
agtcaggtag
aagctcetttt
gtcattggta
attttcacga

- tectetttta

cttgtaagtt
ctcatgattt
acattgattt
gctgagacga
tttectectttt
aacttccaac
tttcaaaggg
ataaatagtt
tagcatgaag
gtggtttttg
catttattca
atttctatcc
aaaatcagca
tcattcttag
gcaagtctgt
aaaggccttt
tggctaacag
aagatgctca
cacacatttc
ggctgatctt
caggctgagt
gacttactgc
aagctaactg
tagaaaagtc
aaggtccaat
ataatgagac
agtcaataca
tgggaggcca
tgttgaaacc
acctgtaatc
gaggttgcag
ctgtctcaaa
ctgactttac

ttttecctttt
ggtttgttac
tgcattatgt
gceectggtgt
tatgagtgag
ggtttccage
tagtattcca
ttgggttggt
gtatctttat
gggtcaaacg
ggttgaacta
ctcecagecacce
tatctcattg
atgtgtctgt
cactttttga
gatattagcc
ctgttcactc
cacttgtcaa
cccatgecta
ggtctaacat
ggatccagtt
agggaatcct
atgtatgata
gtaccagtac
cgtgatgcct
ttggttccat
gcttgatggg
tattgattct
ttttgttgag
ggattcctag
ggctctetgt
tgtatactga
tggggtttte
cctaattcaa
actatgttga
aatacttcca
ctcattattt
ggctgttgaa
tcttecggaga

aggaaaatqgg-

teccecttect
gtctggeage
agaattatca
ctttattagg
gtagaaaatg
tggggcaaac
tagagggttg
ctgtgaacat
gatgatectgce
gtgaaggtgt
tttcaggtgt
aacagaggct
actataacaa
ttccagagtt
atgtaaagaa
aactgttcct
aggcaggcag
ccatctcectac
ccagctactc
tgagctgaga
aaagaaaaaa
tagaccaata
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FIGURE 3-K

tEtttrtttt
atatgtatac
atatcccecta
gtgatgttcc
aacacacggt
ttcaccatgt
tggtgtatat
tccaagtctt
agcagcatga
atatttgtag
atttacagtc
tgttgtttec
tggttttgat
tggctgcata
tggggttgat
ctttgtcaga
tgatggtagt
ttttggettt
tggcctgaat
ttaagtcttt
tcagetttcet
ttcectattt
ttatttctga
catgctgttt
ccagctttgt

atgaacttta

gatggcattg
tcctatccat
cagtggtttg
gtattttatt
ttgtctgtta
gactttgctg
taaatataca
taccctttat
gtaggagtgg
gtttttgeee
tgagatacgt
ttttgttgaa
acactggaaa
ctgtgtctca
tggtggtagc
catgggaggg
ttatttgatc
cctgactcag
attacaggca
atgggctaat
taaaggctcc
gttcaggaca
acaaacagaa
gccctaatgt
ttaaagaaat
tcaatggctg
acaacaataa
gctacattat
ataagaaaat
aggccaggtg
atcaccagag
taaaagaaaa
gggaggctga
tcatgccatt
aaagaaaaaa
ctttaactat
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attatacttt
atgtgccatg
atgctatcta
ctaccctgtg
gtttggtttt
ccctacaaag
gtgccacatt
tgctattgtg
tttataatcc
ttctagatct
ccaccaacag
tgacttttta
ttgcatttcet
aatgtcttct
ttttttettg
tgggtagatt
ttettttget
tgttgccatt
ggtattgecet
aatccatctt
acatatggct
cttgtttttyg
gggctctgtt
tgattactgt
tettttgget
aagtagtttt
aatctataaa
gagcatggaa
tagttctect
ctctttgaag
ttggtgtata
aagttgctta
atcatgtcat
ttctttetec
tgagagaggg
attcagtatg
cccatcaata
gacctttact
ttaaatgatg
gtatgactaa
cttagaaatg
gcagaacagg
tgtccacggyg
aacttgccca
attgtttaac
cagaaggttt
aaaatattta
gatctgcgaa
agtgaaagct
gcacacagag
ctctgtcatg
cacataaata
acagcaacac
gttatttaaa
gcagtccata
cagtggctca
gtcaggagtt
atacaaattt
ggcagaagaa
gcactccagce
gaaaaaactyg
ttttacatgt

aagttctagg
ttggtgtgct
tcecttecee
accaagtgtt
ctgtecttge
gacatgaact
ttettaateco
aatagtgctg
tttgggtata
ttgaggaatc
tgtaaaagtg
aagattgcct
ctgatggcca
tttgagaagt
taaatttgtt
gtaaacattt
gcgcagaaac
gcttttggtg
aggttttett

gaatteattt.,

agccagtttt
tcaggtttgt
ctgttccatt
agccttgtag
taggattatc
tttcecaattc
ttaccttggg
tgttctteca
tgaagaggtc
caattgtgaa
ggaatgcttg
tcagcttaag
ctgcaatttg
tgcctgattg
catccctgte
atattggctg
cctagtttat
gcatctattg
gcttgcageca
tgagcettttt
aacagccetge
aatgggggaa
tttctaggaa
atgtgaaaag
ttcttggttyg
aaaatgaaat
tgagactcta
ggcccecacga
aggctagaac
ccecttggea
tcattagtat
cagacttcac
caacaaacag
atgtgcaatt
cccagggaaa
tgcctgtaat
tgagaccagc
agccaggcat
ttgcttgaac
ctgggctaca

ttcctgagga

tcaaaaagtt

gtacgtgtgce
gcacccatta
ctceceeccac
ctcattgtte
gatagtttgc
cattgttttt
agtctatcat

‘caataaacat

tacccagtaa
gccacactgt
ttectattte
ttctaactgg
gtgatgatga
gaccgttcat
taagttcttt
tcteccatte
tctttagttt
ttttagtcat
ctagggtttt
ttgtataagg
cccagcacta
caaagatcag
ggtctatatc
tatagtttga
ttgacaatgc
tgtgaagaaa
cagtatggcc
ttggtttgtg
cttcacatcc
tgggagttca
taatttttge
gagattttgg
acaatttgac
ccetggceccag
ttctgeccagy
tgggtttgtc
tgagagtttt
agataatcat
atctggagag
aacttgccct
aatgatagtg
ctatggagcc
tacctgacct
tettttecce
ctcgaggtat
gctcaggaat
gaagaccatg
tcttacctet
tgtcaagtgc
aagactagaa
ttagatcact
agaattagtt
tagaggtggyg
ttaacagaaa
aagaaaaacc,
cccagcecactt
ctgaccaaca
ggtggegtge
ccaggaggcyg
gagcaagact
agccaagata
aaaggaaatc
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