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SELECTIONS OF GENES AND METHODS OF USING THE SAME FOR
DIAGNOSIS, PROGNOSIS AND FOR TARGETING THE THERAPY OF
NEUROBLASTOMA

Cross Reference to Related Applications

This application claims priority to U.S. Provisional Patent Application Serial No.
60/598,728, filed August 3, 2004 and claims the benefit of that application under 35 U.S.C.
§ 119(e), which application is hereby incorporated by reference.

STATEMENT REGARDING FEDERALLY SUPPORTED RESEARCH

This invention was developed with the support of the Department of Health and
Human Services. The Government of the United States of America has certain rights in the

invention disclosed and claimed herein below.

Field of the Invention

The invention relates generally to selections of genes expressed in a patient with
neuroblastoma that function to characterize the neuroblastoma, and methods of using the
same for predicting the outcome of and for targeting the therapy of neuroblastoma. The
invention also relates generally to the use of supervised pattern recognition methods to
predict the outcome of patients with neuroblastoma. More specifically, the invention relates
to the use of supervised pattern recognition methods, such as artificial neural networks for
the prognosis of patients with neuroblastoma using high dimensional data, such as gene

expression profiling data.

Background of the Invention

Diagnosis and/or prognosis of disease is based on a myriad of factors, both
objective and subjective, including but not limited to symptoms, laboratory test values,
demographic factors and environmental factors. Diagnosis and/or prognosis relies on a
clinician such as a physician or a veterinarian being able to identify and evaluate the
relevant factors. Often this task can be difficult, and becomes exceedingly more so as the
number of factors to be considered increases.

An example of a disease whose diagnosis or prognosis is difficult is cancer. Cancer
may be diagnosed or prognosis developed on the basis of clinical presentation, routine
histology, immunohistochemistry and electron microscopy. However, the histological
appearance may not reveal the genetic aberrations or underlying biologic processes that
contribute to the malignancy. Monitoring global gene expression levels using DNA

microarrays could provide an additional tool for elucidating tumor biology as well as the
1
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potential for molecular diagnostic classification of cancers. Several studies have
demonstrated that gene expression profiling using DNA microarrays is able to classify
tumors with a high accuracy, and discover new cancer classes.

In clinical practice, several techniques are used for diagnosis or prognosis, including
immunohistochemistry, cytogenetics, interphase fluorescence in situ hybridization and
reverse transcription (RT)-PCR. Immunohistochemistry allows the detection of protein
expression, but it can only examine one protein at a time. Molecular techniques such as RT-
PCR are used increasingly for diagnostic confirmation following the discovery of tumor-
specific translocations such as EWS-FLII; t(11;22)(q24;q12) in EWS, and the PAX3-FKHR;
1(2;13)(g35;q14) in alveolar thabdomyosarcoma (ARMS). However, molecular markers do
not always provide a definitive diagnosis or prognosis, as on occasion there is failure to
detect the classical translocations, due to either technical difficulties or the presence of
variant translocations.

DNA microarray technology is a recently developed high throughput technology for
monitoring gene expression at the transcription level. Its use is akin to performing tens of
thousands of northern blots simultaneously, and has the potential for parallel integration of
the expression levels of an entire genome. A DNA microarray includes DNA probes
immobilized on a solid support such as a glass microscope slide. The DNA probes can be
double stranded cDNA or short (25mers) or long (50-70mers) oligonucleotides of known
sequences. An ideal DNA microarray should be able to interrogate all of the genes
expressed in an organism.

In DNA microarrays using cDNA, the probes are PCR amplified from plasmid
¢DNA clones that have been purified and can be robotically printed onto coated glass slides.
DNA microarrays using oligonucleotides have an advantage over cDNA microarrays
because physical clones are not necessary. The oligonucleotides can either be previousl}‘r
synthesized and printed on glass slides, or can be synthesized directly on the surface of
silicon or glass slides. Several print-ready oligonucleotide (60-70 mers) sets are
commercially available for human, mouse and other organisms (http://www.cgen.com,
http://www.operon.com). A

Another technique for fabricating oligonucleotides microarrays chemically
synthesizes the oligonucleotides (25 meré) on a silicon surface using photolithography
techniques. (Affymetrix Inc., Santa Clara, CA). Originally such arrays were designed to
detect single-nucleotide mutations, but now have applications for gene expression profiling
studies. Yet another technique delivers single nucleic acids, which ultimately form longer

oligonucleotides (60 mers), by ink-jet onto glass surfaces.
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One method of utilizing gene expression data from microarrays is given by Tusher
et al., PNAS 98(9) p. 5116-21, April, 2001. The method of Tusher et al. is a statistical
method titled Significance Analysis of Microarrays (“SAM”). The general approach in
SAM is based on commonly used statistical tests, t-tests specifically, to find genes that
discriminate between two classes in a gene-by-gene fashion. SAM uses replication of
experiments to assign a significance to the discriminating genes in terms of a false discover
rate. SAM therefore offers a method of choosing particular genes from a set of gene
expression data, but does not offer a diagnosis based on those genes. |

Gene-expression profiling using DNA microarrays may permit a simultaneous
analysis of multiple markers, and can be used for example to categorize cancers into
subgroups or provide other information concerning the relationship of the gene expression
profile and the disease state. The only limitation associated with the use of DNA
microarrays is the vast amount of data generated thereby. A method that would allow for
the easy and automated use of DNA microarray data in disease diagnosis or prognosis is
therefore desirable. Therefore, there remains a need for a method of using gene expression

data to diagnose, predict, or prognosticate about a disease condition.

Summary of the Invention

In accordance with one embodiment of the invention, there is provided a selection
of genes, expressed in a patient with neuroblastoma, that functions to predict the outcome of
the patient when the expression of a gene selection from the cancer cell is compared to the
expression of an identical selection of genes from a noncancerous cell or an identical
selection of genes from a cancer cell from a patient with a good outcome and/or porr
outcome. Devices for carrying out the above methods of the invention are also included
within the scope of the invention.

Another embodiment of the invention includes a method of targeting a product of at least
one of the genes in Table 2 that includes identifying a therapeutic agent. Another
embodiment of the invention includes a method of targeting a product of at least one of the
genes in Table 3 that includes identifying a therapeutic agent having an effect on said gene
product.

Another embodiment of the invention provides a method of predicting, and/or
prognosticating about a disease including obtaining experimental data, wherein the
experimental data includes high dimensional data, filtering noise from the data, reducing the
dimensionality of the data by using one or more methods of analysis, training a supervised
paitern recognition and/or classification method, ranking individual data from the overall

data based on the relevance of the individual data to the diagnosis, prediction, prognosis or
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classification, choosing multiple individual data members, wherein the choice is based on
the relative ranking of the individual data, and using the chosen data to determine if an
unknown set of experimental data indicates a particular disease prognosis, or prediction.
Methods of the invention may utilize linear methods, and preferably, methods of the
invention use nonlinear (with hidden layers) networks.

Methods of the invention can be utilized in a number of different applications. For
example, diagnostic chips can be fabricated based on the identification of the diagnostic or
prognostic genes. Such chips would be very useful in clinical settings, as it would allow
clinicians to diagnose cancers or provide a prognosis from a relatively small set of genes
instead of purchasing entire gene sets.

Methods of the invention can also be used to define which patients with
neuroblastoma are likely to respond to treatment. This would allow a physician to intensify
treatment for those with a more negative prognosis based on their gene expression profiles
as detected utilizing a method of the invention. One aspect of the invention includes a
method of predicting the outcome of a patient having neuroblastoma comprising detecting
an increase in expression of at least one gene selected from the group consisting of DLK1,
SLIT3, PRSS3, and mixtures thereof in a neuroblastoma cell from the patient; wherein an
increase in expression of at least one of the genes is indicative of poor outcome of the
subject.

Another method of predicting the outcome of patient having neuroblastoma
comprises detecting a change in expression at least one gene or polynucleotide selected
from the group consisting of DLK1, PRSS3, ARC, SLIT3, JPH1, ARH1, CNR1, ROBO2,
BTBD3, KLRC3, Hs. 434957, Hs. 346735, Hs. 120591, Hs. 196008, Hs. 124776, Hs.
119947, Hs. 349094, and mixtures thereof, in a neuroblastoma cell from the patient, wherein
the expression profile of the gene or polynucleotide is indicative of the outcome of the
patient.

Tn some embodiments of the methods, the expression of at least one of the genes or
polynucleotides selected from the group consisting of MYCN, DLK1, PRSS3, ARC, SLIT3,
JPH1, Hs. 434957, Hs. 346735, Hs. 120591, and mixtures thereof, is upregulated, indicating
the outcome of the patient is poor. In other embodiments, the expression of at least one gene
or polynucleotide selected from the group consisting of CD44, ARH1, CNR1, ROBO2,
BTBD3, KLRC3, Hs. 196008, Hs. 124776, Hs. 119947, Hs. 349094, and mixtures thereof,
is downregulated, indicating the outcome of the patient is poor.

TIn some embodiments all of the genes or polynucleotides of Table 2 are analyzed. In

other embodiments at least one or all of the genes of Table 3 are analyzed.
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Another aspect of the invention includes a set or selection of genes or
polynucleotides comprising at least two genes or polynucleotides selected from the
consisting of DLK1, PRSS3, ARC, SLIT3, JPH1, ARH1, CNR1, ROBO2, BTBD3,
KLRC3, Hs. 434957, Hs. 346735, Hs. 120591, Hs. 196008, Hs. 124776, Hs. 119947, Hs.
349094, and mixtures thereof, or the complements thereof. The set of genes may further
comprise MYCN and/or CD44.

Methods of the invention can also be used for identifying pharmaceutical targets.
Methods of the invention can be used to determine which genes to target in efforts to target
specific diseases. Such methods include a method of identifying an agent that can modulate
the expression or activity of at least one gene or polynucleotide comprising measuring
expression or activity of at least one polynucleotide or gene selected from the group
consisting of DLK1, PRSS3, ARC, SLIT3, JPH1, ARH1, CNR1, ROBO2, BTBD3,
KLRC3, Hs. 434957, Hs. 346735, Hs. 120591, Hs. 196008, Hs. 124776, Hs. 119947, Hs.
349094, and mixtures thereof, in the presence or absence of a candidate agent; and
identifying the candidate agent that inhibits or increases expression or activity of the
polynucleotide or gene. Another method comprises measuring expression or activity of at
least one gene or polynucleotide selected from the group consisting of DLK1, PRSS3, ARC,
SLIT3, JPH1, Hs. 434957, Hs. 346735, Hs. 120591, and mixtures thereof, in the presence or
absence of the candidate antagonist; determining whether the candidate antagonist inhibits
expression or activity of at least one of the polynucleotides or genes. In another
embodiment, a method of identifying an agonist comprises measuring expression or activity
of at least one polynucleotide or gene selected from the group consisting of ARHI, CNR1,
ROBO2, BTBD3, KLRC3, Hs. 196008, Hs. 124776, Hs. 119947, Hs. 349094, and mixtures
thereof, in the presence and absence of the candidate agonist; and determining whether the
candidate agonist increases expression and/or activity of the polynucleotide or gene.

Another aspect provides for kits, devices for implementing the methods of the
invention.

Methods of the invention can also be utilized as a research tool for analyzing all
types of gene expression data including cDNA and oligonucleotide microarray data.
Methods of the invention can also be utilized to identify and rank, by importance, the genes
that contribute to a prognosis. A minimal set of genes that can correctly predict clinical
outcomes can also be determined using methods of the invention. Methods of the invention
identify the most significant genes, by calculating the sensitivity of the classification to a
change in the expression level of each gene. A list of genes, ranked by their significance to
the classification, is produced thereby. This allows for cost effective fabrication of

subarrays for use in predicting clinical outcomes.
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Brief Description of the Figures

FIG. 1 illustrates a process flow for a method to identify a prognostic expression
profile using artificial neural networks according to one embodiment of the invention.

FIG. 2 illustrates a general purpose computing system utilized as part of an artificial
neural network according to another embodiment of the invention.

FIG. 3 illustrate a set of processing modules making up an embodiment of an
artificial neural network according to the invention.

FIGs. 4A and B illustrate (A) workflow diagram for complete leave-one-out
artificial neural network (ANN) analysis using all 37920 clones; and (B) workflow diagram
for identifying prognostic gene expression signature and outcome prediction.

FIGS. 5A, B, C, and D depict (A) a plot of the top 3 principal components (PCs) of
the 56 NB samples using all quality-filtered 37920 clones - when the figure is viewed from a
point of view facing the figure, spheres located in the upper and lower right quadrants
represent for the most part poor-outcome patients, while spheres located in the upper and
lower left quadrants represent for the most part good-outcome patients; (B) ANN voting
results for outcome prediction of the 49 unique NB patients using 37920 clones without any
further clone selection in a leave-one-out prediction scheme (Samples labels; St=stage,
NA=MYCN non-amplified, A= MYCN amplified, followed by sample name) Symbols
represent ANN average committee votes for each sample, while the length of the horizontal
lines represents the standard error - triangles represent poor-outcome, and circles represent
good-outcome NBs. Vertical line at 0.5 is the decision boundary for outcome prediction
(i.e., good signature<0.5, poor signature>0.5); (C) Kaplan-Meier curves of survival
probability for the 49 NB patients derived from the results in Fig. 5B; and (D) Kaplan-Meier
curves of survival probability for the 49 NB patients using the current COG risk
stratification.

FIGs. 6A, B, C, and D depict (A) clone minimization plot for ANN prediction; (B)
plot of the top 3 principal components (PCs) of the 56 NB samples using the top 19 genes
(duplicated clones of the same gene were removed, and the top-ranked clone for each gene
was used in the ANN prediction) - when the figure is viewed from the point of view facing
the figure, spheres located in the upper and lower right quadrants for the most part represent
poor-outcome patients, while spheres located in the upper and lower left quadrants for the
most part represent good-outcome patients; (C) ANN committee vote results of the 56
samples using the top 19 ANN-ranked genes - the horizontal dotted line divides the test

(above the line) from the training samples, triangles are poor outcome, circles are good
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outcome; and (D) The Kaplan-Meier curves for survival probability of the 49 patients were
derived from the ANN prediction using the 19 genes in Fig. 6C.

FIGs. 7A, and B depict (A) the expression level of each gene was logged (base 2)
and mean-centered, and represented by pseudo-colors according to the scale shown on the
bottom right. A red color corresponds to up regulation, and a green color corresponds to
down regulation as compared to the mean. The data presented in this figure is also shown in
Table 9A, B, C and upregulation and down regulation of the gene in poor outcome patients
is shown in Table 3. On the right are the ANN-ranked order, chromosomal location,
IMAGE Ids, gene symbols and the hierarchical clustering dendrogram. The second and
fourth bars below the sample labels mark poor-outcome patients, and the first and third bars
below the sample labels mark good-outcome patients. Asterisks indicate genes that have
been previously reported to be associated with NB prognosis; and (B) Differentially
expressed genes in good- and poor-prognostic groups. Box and whisker plots of the mean
centered expression levels of the 12 known genes identified in this study. The boxes
represent the upper and lower quartiles of the data. The black horizontal line within the box
denotes the median. The whiskers extending above and below the box are fixed at 1.5 times
the inter-quartile range (IQR). Outliers that fall outside the whiskers of the box are plotted
as circles with a dot inside.

FIGs. 8A, B, C, D, E, and F depict (A) Kaplan-Meier curves of survival probability
for all 37920 genes; (B) Kaplan-Meier curves of the top 19 ANN-ranked genes; (C)
Multivariate Cox Proportional Hazards Models excluding the ANN prediction - H.R.=
hazard ratio. C.L= confidence interval; (D) Multivariate Cox Proportional Hazards Models
based on MYCN status, all 37920 clones ANN prediction; (E) Kaplan-Meier curves for
survival probability of the high-risk patients (n=24) based on both MYCN status(top solid
line represents MYCNamplified and good outcome; the solid line ending at 36 months
represents MYCNamplified and poor outcome; top dotted line represents MYCN
nonamplified and good outcome; bottom dotted line ending at 72 months represents MYCN
nonamplified and poor outcome)and the 37920 clones ANN prediction; and (F) Kaplan-
Meier curves for survival probability of the MYCN non-amplified high-risk patients (n=24)
using the predictions based on the top 19 genes.

Detailed Description of the Preferred Embodiments
The invention is a method of classifying, diagnosing, prognosticating about, and

predicting disease conditions or other biological states using supervised pattern recognition

methods to analyze high dimensional data.
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One aspect of the invention is illustrated in FIG. 1. This embodiment exemplifies a
method of using supervised pattern recognition methods to analyze high dimensional data.
This process flow describes an embodiment of the method that includes obtaining
experimental data 101, filtering the data 102, reducing the dimensionality of the data 103,
setting up a validation method 115, training a supervised pattern recognition method 111,
validating the outcome of the supervised pattern recognition method 112, and once the
supervised pattern recognition method is validated, ranking the data based on the outcome
of the supervised pattern recognition method 113. Further detail and more specific
embodiments of methods of the invention are described below.

Supervised pattern recognition methods are useful, interalia, to analyze gene
expression profiles useful to diagnose and/or provide prognosis of disease. One aspect of
the invention, provides for a method for predicting the outcome of a patient or subject
having neuroblastoma comprising detecting an increase in expression of at least one gene in
a neuroblastoma cell from the patient selected from the group consisting of DLK1, PRSS3,
SI.1T3 and mixtures thereof, wherein the increase in expression is indicative of poor
outcome. In some embodiments, an increase in expression is determined by detecting
mRNA expression as compared to a nonneuroblastoma cell, for example, from a mixture of
other types of cancer cells. In other embodiments, expression is compared to expression in
a cell from a neuroblastoma tumor from a subject with a good outcome and/or a poor
outcome. In some embodiments, a control may also be employed to detect the expression of
5-10 housekeeping genes. The invention also includes another method for predicting the
outcome of a patient or subject having neuroblastoma comprising detecting a change in
expression of at least one gene or polynucleotide or all genes or polynucleotides selected
from the group consisting of DLK1, PRSS3, ARC, SLIT3, JPHI, ARH1, CNR1, ROBO2,
BTBD3, KLRC3, Hs. 434957, Hs. 346735, Hs. 120591, Hs. 196008, Hs. 124776, Hs.
119947, Hs. 349094, and mixtures thereof, in a neuroblastoma cell from the patient, wherein
the expression profile or change in expression of the gene or polynucleotide is indicative of
the outcome of the patient. In some embodiments, a change in expression is determined as
compared to a nonneuroblastoma cell or as compared to expression in a cell from a
neuroblastoma tumor from a subject with a good outcome and/or a poor outcome.

Tn some embodiments, the methods further comprise detecting the expression of
MYCN and/or CD44. In some embodiments, at least one of the genes or polynucleotides
selected from the group consisting of DLK1, PRSS3, ARC, SLIT3, JPH1, Hs. 434957, Hs.
346735, Hs. 120591 and mixtures thereof, is upregulated indicating that the outcome of the
patient is poor. In other embodiments, at least one gene or polynucleotide selected from the
group consisting of ARH1, CNR1, ROBO2, BTBD3, KLRC3, Hs. 196008, Hs. 119947, Hs.
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124776, Hs. 349094, and mixtures thereof, is downregulated indicating that the outcome of
the patient is poor.

Another aspect of the invention involves a method of targeting a gene or
polynucleotide for treatment for neuroblastoma. A method comprises identifying an
antagonist or agonist of at least one gene or polynucleotide for which a change in expression
is correlated with poor outcome in a patient or subject having neuroblastoma. In some
embodiments, the gene or polynucleotide is upregulated in a tumor cell and is associated
with poor outcome. If a gene is upregulated, a method comprises identifying an antagonist
of the gene or polynucleotide. A gene or polynucleotide that is upregulated comprises or is
selected from the group consisting of DLK 1, PRSS3, SLIT3, and mixtures thereof. In other
embodiments, a gene or polynucleotide selected from the group consisting of DLK1,
PRSS3, ARC, SLIT3, JPH1, and mixtures thereof, is upregulated indicating a poor outcome.
A method comprises identifying an antagonist of at least one gene or polynucleotide
upregulated in neuroblastoma cell comprising measuring expression or activity of at least
one gene or polynucleotide selected from the group consisting of DLK1, PRSS3, ARC,
SLIT3, JPH1, Hs. 434957, Hs. 346735, Hs. 120591, and mixtures thereof in the presence or
absence of a candidate agent; and identifying the candidate agent that inhibits expression or
activity of at least one of the genes.

In some embodiments, at least one gene or polynucleotide is downregulated and
correlated with poor outcome of a patient having neuroblastoma. When a gene or
polynucleotide is downregulated, a method comprises identifying an agonist of a gene or
polynucleotide downregulated in a neuroblastoma cell comprising measuring expression or
activity of at least one gene or polynucleotide selected from the group consisting of ARH]1,
CNR1, ROBO2, BTBD3, KLRC3, Hs. 196008, Hs. 124776, Hs. 119947, Hs. 349094, and
mixtures thereof, in the presence and absence of a candidate agent, identifying as an agonist
the candidate agonist that increases the expression or activity of the gene or polynucleotide.

Another aspect of the invention provides a set or selection of genes, kits, and

devices for carrying out the methods of the invention.

A. Methods of using supervised pattern recognition to analyze high dimensional
data for prognosis and identifying therapeutic targets.

An embodiment of the invention provides a method of predicting, and/or
prognosticating about a disease comprising obtaining experimental data, wherein the
experimental data includes high dimensional data, filtering noise from the data, reducing the
dimensionality of the data by using one or more methods of analysis, training a supervised

pattern recognition and/or classification method, ranking individual data from the overall



WO 2006/026051 PCT/US2005/027660

10

15

20

25

30

35

10

data based on the relevance of the individual data to the diagnosis, prediction, prognosis or
classification, choosing multiple individual data members, wherein the choice is based on
the relative ranking of the individual data, and using the chosen data to determine if an

unknown set of experimental data indicates a particular disease prognosis, or prediction.

Obtaining Experimental Data

The first step in a method of the invention is to obtain experimental data.
Experimental data utilized in methods of the invention is high dimensional data. High
dimensional data is data that has at least hundreds of individual pieces of information
associated with one sample. An example of high dimensional data useful in methods of the
invention is gene expression data. Gene expression data is high dimensional data because
each sample has a large number of gene expression levels. Generally speaking, gene
expression data generally has thousands of gene expression levels for each sample. Other
examples of high dimensional data useful in the invention include but are not limited to
protein arrays and protein chips, cell array based expression analysis, analysis of patterns of
single nucleotide polymorphisms in disease conditions, and comparative genomic
hybridization on metaphase, BAC genbmic, c¢DNA and oligonucleotide arrays.

Preferably, the gene expression data is obtained through use of DNA microarray
technology. DNA microarrays are preferred as a source of data because they generally offer
a more complete picture of the interactions of a large number of genes with a limited
number, or even one experiment. An example of a general description of how gene
expression data can be obtained by using ¢DNA microarray technology is given below.

DNA microarrays, although a relatively new technology, have already been saddled
with a number of different names, biochip, DNA chip, gene chip, genome chip, cDNA
microarray, and gene array. The use of any of these terms herein refers generally to DNA
microarrays. The underlying principle of DNA microarrays is base pairing or hybridization
i.e., A-T and G-C for DNA, and A-U and G-C for RNA.

DNA microarrays provide a medium for matching known and unknown DNA
samples based on the base pairings given above. DNA microarrays can either be fabricated
by high-speed robotics or can be fabricated in a laboratory setting. They are generally
patterned on glass, but can also be fabricated on nylon substrates. Microarrays generally
have sample spot sizes of less than 200 pm diameter, and generally contain thousands of
DNA spots on one microarray.

One method of fabricating cDNA microarrays begins by first producing gene-
specific DNA by polymerase chain reaction (PCR) amplification of purified template
plasmid DNAs from cloned expressed sequence tags (ESTs). The PCR product is then
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purified, resuspended and printed onto a substrate. DNA microarrays are also commercially
available from a number of sources, including but not limited to Affymetrix, Inc. (Santa
Clara, CA), Agilent Technologies (Palo Alto, CA), and Research Genetics (Huntsville, AL).

One general procedure for a cDNA microarray experiment begins by preparing
DNA samples and arraying them (either with an arraying robot, or by hand), to form a DNA
microarray. Next, the RNA samples are extracted from the cells of interest, purified, reverse
transcribed into cDNA and differentially fluorescently labeled to create probes. Then, the
fluorescently labeled cDNA probes are hybridized to the cDNA microarray. If a probe
contains a cDNA whose sequence is complementary to the DNA on a given spot, the cDNA
probe will hybridize to that spot. After the cDNA probes are hybridized to the array, and
any loose prbbe has been washed away, the microarray is imaged to determine how much of
each probe is hybridized to each spot. This indicates how much of each gene from the
microarray is expressed in the two samples. If the amount of starting material is small, for
example from needle biopsies, the RNA can first be subject to amplification by modified
Eberwine methods as described by Gelder et al. (Amplified RNA synthesized from limited
quantities of heterogeneous cDNA. (Proc. Natl. Acad. Sci. U S A 1990 Mar;87(5):1663-7).)
The experimental high dimensional data, preferably obtained from gene expression
experiments, preferably performed using cDNA microarrays, is then further analyzed by a
method of the invention.

Filtering the Data

The next step in a method of the invention is filtering the data 102 to remove
individual pieces of data that are deemed undesirable. This filtering step functions to
eliminate weak and/or problematic data from further use in the method. Accomplishment of
the step of filtering depends greatly on the type of high dimensional data utilized. Any
method known to those of ordinary skill in the art can be used to eliminate data determined
to be undesirable.

One basis for carrying out this filtering, if a DNA microarray is being utilized for
obtaining the high dimensional data, is the intensity of the fluorescence from the individual
microarray spots. This basis of omitting data is based on failure or error in the imaging of
the specific spots. A preferred method of performing initial data filtering on cDNA
microarray data to remove those spots where imaging was a problem is to utilize the
intensity of the various spots and utilize only those spots that have an intensity over a certain
threshold value. Other methbds of filtering DNA microarray data include but are not
limited to eliminating spots in which the number of pixels represented is less than a
threshold defined by the user, eliminating spots in which the standard deviation of the signal

on the spots is too large, as defined by the user, eliminating spots in which the background
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intensity of a single spot is too high, or any combination thereof. In addition quality values
based on intensity, can be assigned to each spot, standard deviation of intensity, background
and/or size of each spot, then a spot could be eliminated if its quality value falls below a
threshold as defined by the user.

Reducing the Dimensionality of the Data

The next step in methods of the invention is reducing the dimensionality of the data
103. The number of samples needed to calibrate a classifier with good predictive ability,
depends critically on the number of features used in the design of the classifier. In the case
of high-dimensional data, such as microarray data, where the number of samples is much
smaller than the number of individual pieces of data there exists a large risk of over-fitting.
There are two different solutions to this problem. First, the calibration process can be
carefully monitored using a cross-validation scheme to avoid over-fitting (see below).
Second, the dimension of the data can be reduced, either by using a dimensional reduction
algorithm or by selecting a smaller set of data for input to the supervised pattern recognition
method. Dimensionality reduction allows the number of parameters representing each
sample to be reduced. This allows for the design of a classifier that has less risk of over-
fitting, thereby increasing its predictive ability. Examples of methods of reducing the
dimensionality of the data include but are not limited to principal component analysis
(PCA), weighted gene analysis, t-test, rank based Wilcoxon or Mann-Whitney tests, signal-
to-noise statistic, Fisher's discriminant analysis, or ANOVA tests. In a preferred
embodiment of the invention, PCA is used to reduce the dimensionality of the data.

In the case of PCA on gene expression data, reduction of the dimensionality is
achieved by rotating gene expression space, such that the variance of the expression is
dominated by as few linear combinations of genes as possible. Even though the formal
dimension of the problem is given by the number of individual data points, the effective
dimension is just one less than the number of samples. Hence the eigenvalue problem
underlying PCA can be solved without diagonalizing 2308x2308 matrices by using singular
value decomposition. Thus each sample is represented by 88 numbers, which are the results
of projections of the data using the PCA eigenvectors.

A potential risk when using PCA on relatively few samples is that components
might be singled out due to strong noise in the data. It could be argued that the outputs
(labels) should be included in the dimensional reduction, using e.g. the Partial Least Squares
(PLS) algorithm, in order to promote components with strong relevance for the output.
However, based on explorations with similar data sets, this is not optimal; bias is introduced

and implicitly "over-trains" from the outset by including the outputs in the procedure.
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Setting up a Validation Method for the Supervised Pattern Recognition Method

Once the data has been filtered 102 and its dimensionality reduced 103, a validation
method is set up for monitoring and validating the training of the supervised pattern
recognition method 115. Any method commonly used by those of skill in the art for
validating the training of a supervised pattern recognition method can be used.

In one embodiment, the first step in setting up a validation method is to randomly
divide the data into eight groups of data. (See Figure 4A.) Then, one of those groups is
chosen as a validation group 108. The remaining 7 groups are combined into a training
group 109, which is used to train the supervised pattern recognition method 111 and the
eighth group 108 is used to validate the performance of the supervised pattern recognition
method 111, once trained, and is called a validation group 110.

Tn an embodiment, the 8-fold cross validation procedure (steps 104 through 110) is
performed on all of the samples. A data group having a known number of samples is given
as an example. The known (labeled) number samples are randomly shuffled 104 and split
into equally 8 sized groups. The supervised pattern recognition method 111 is then
calibrated as discussed below using the training group 109. The eighth group, a validation
group 110, is reserved for testing predictions. Comparisons with the known answers refer to
the results from the validation group 110 (i.e. when using a model, the samples used for
training the model are never used in predictions). This procedure is repeated 8 times, each
time with a different group used for validation. The random shuffling 104 is done about 100
to 10000 times, preferably 100 times. For each shuffling, one supervised pattern recognition
method 111 model is generated. Thus, in this embodiment, in total, each sample belongs to
validation group 110, 100 times and 800 supervised pattern recognition methods 111 have
been calibrated. Other cross validation schemes can be designed and readily utilized.
Training the Supervised Pattern Recognition Method

The supervised pattern recognition method 111 is then trained. The specific method
of training the supervised pattern recognition method 111 is dependent on the specific form
that the supervised pattern recognition method 111 takes. The choice of the supervised
pattern recognition method 111 and the training thereof is well within one of skill in the art,
having read this specification.

One example of a supervised pattern recognition method is an artificial neural
network (ANN). ANNs are computer-based algorithms that are modeled on the structure
and behavior of neurons in the human brain and can be trained to recognize and categorize
complex patterns. Pattern recognition is achieved by adjusting parameters of the ANN by a
process of error minimization through learning from experience. They can be calibrated

using any type of input data, such as gene-expression levels generated by cDNA



WO 2006/026051 PCT/US2005/027660

10

15

20

25

30

35

14

microarrays, and the output can be grouped into any given number of categories. ANNs
have been recently applied to clinical problems such as diagnosing myocardial infarcts and
arthythmias from electrocardiograms and interpreting radiographs and magnetic resonance
images.

In some embodiments where an artificial neural network (ANN) is employed as the
supervised pattern recognition method 111, calibration is preferably performed using
MATLAB (The Mathworks, Natick, MA), preferably, the resilient backpropagation learning
algorithm is used with initial delta = 0.07, max delta = 50, delta increase = 1.2, and the delta
decrease = 0.5. The calibration is performed using a training set and it is monitored both for
the training set and a validation set, which is not subject to calibration (see below). The
weight values are updated and the calibration is terminated after 100 passes (epochs)
through the entire training set. In one embodiment of a method of the invention, the
resulting parameters for the completed training of a supervised pattern recognition method
111 defines a "model".

The possibility of using all the PCA components as inputs followed by a subsequent
pruning of weights to avoid "over-fitting" is also one alternative.

Verifying the Outcome of the Supervised Pattern Recognition Method

Once the supervised pattern recognition method 111 is trained, the next step is to
determine whether the validation of the supervised pattern recognition method 111 is
successful 112. This step determines whether the supervised pattern recognition method
111 adequately predicted the results for the validation data set 110 using any number of
performance measurements and error measurements.

Any method known to those of ordinary skill in the art can be utilized to evaluate
the performance of the training of the supervised pattern recognition method 111. Generally
speaking, the performance is evaluated by comparison with some predetermined level of
correct predictions that the user has determined is acceptable.

If the performance of the supervised pattern recognition method 111 is sufficiently
poor, and a measure of error is greater than an allowable threshold, the processing may
return to module 103 where the dimensionality of the data is reduced in a different manner
and the entire training and validation process is repeated.

Ranking the Data

Once module 112 determines that the network 111 has been adequately trained, the
processing proceeds to rank the output of the supervised pattern recognition method 113.

The outcome of the supervised pattern recognition method 111 can be looked at
either independently or in a compiled form. Each supervised pattern recognition method

111 gives a number between 0 (good outcome) and 1 (poor outcome) as an output for each
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sample. If the predictions are viewed independently, the maximal output is forced to 1
while the other outputs are forced to 0. Then it is determined how many of the predictions
are correct. If the predictions are viewed in a compiled form, all of the predicted outputs are
considered in their numerical form, after which all of the numbers are averaged and the
resulting average is forced to 0 or 1. In one embodiment of the method, the predictions, as
compiled, are used to classify samples.

Tn one embodiment, each sample is classified as belonging to the good or poor
outcome corresponding to the largest average in the compilation. Optionally,in addition, it
may be desirable to be able to reject the second largest vote, as well as test samples that do
not fall within a distance d, from a sample to the ideal vote for each outcome type is defined

4

as d, = %Z(Oi “5i,c)2 y

i=1

where c is a outcome type, o; is the average from the compilation for outcome type 7, and
8, is unity if i corresponds to outcome type ¢ and zero otherwise. The distance is
normalized such that the distance between two ideal samples belonging to different outcome
types is unity. Optionally, based on the validation group, an empirical probability
distribution of its distances is generated for each outcome type.

Optionally, empirical probability distributions may be built using each supervised
pattern recognition method 111 independently (not the average from the compilation).

Thus, the number of entries in each distribution is given by 100 multiplied by the number of
samples belonging to the outcome type. For a given test sample, the possible classifications
based on these probability distributions can be rejected. This means that for each outcome
type a cutoff distance from an ideal sample is defined, within which, based on the validation
samples, a sample of this category is expected to be. The distance given by the 95th
percentile of the probability distribution is preferably chosen as a cutoff, which means that if
a sample is outside of this cutoff distance it cannot confidently provide a prognosis. It
should be noted that the classification as well as the exiraction of important genes (see
below) converges using less than 100 supervised pattern recognition method 111 models.
800 supervised pattern recognition method 111 models are preferred is because sufficient
statistics exist for these empirical probability distributions.

For each output category the sensitivity and specificity of the prognosis may be
calculated (see Table 1 below). Table 1 gives sensitivity, specificity for both validation and
test samples. Both the sensitivity and the specificity are very high for all categories. It
should be noted, that they generally depend on the kind of samples that are used as test

samples.
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NEUROBLASTOMA PROGNOSIS USING GENE EXPRESSION PROFILING
TABLE 1 PERFORMANCE OF ANN PREDICTION

Positive Positive
predictive predictive
ANN Sensitivity (%) | Specificity (%) value (%) value (%)
prediction poor-outcome | poor-outcome | poor-outcome | good-outcome

Leave-one-out
with all clones 84 90 84 90
(mn=49)
19 genes (test
samples; n = 100 94 83 100
21)
19 genes (n =
49) 100 97 95 100

The Receiver Operator Characteristic (ROC) curve area is identical to another more
intuitive and easily computed measure of discrimination: the probability that in a randomly
chosen pair of samples, one belonging to and one not belonging to the outcome category,
the one belonging to the category is the one with the closest distance to the ideal for that
particular category. Since the ROC curve areas are unity for all output categories, itis
possible to define cutoff distances such that both the sensitivity and the specificity are 100%
for all outcomes. However, based on the training and validation groups it is difficult to
motivate such cutoff distances.

The next step in a method in accordance with the invention is to actually rank the
data. This step can in principle be done in two ways; (1) model-independent and (2) model-
dependent analysis respectively. Due to the relative small number of samples, the model-
dependent analysis is preferred when using ANN models.

The sensitivity (S) of the outputs (0) with respect to any of the input variables (x)
is defined as:

Jo;

" @

1 1 &%
Sﬁ}fyzz

o s=1i-1

where N, is the number of samples and N, is the number of outputs (4). The
procedure for computing Sy involves a committee of models. In addition we have defined a
sensitivity for each output i (S;), which is analogous to Eq. (2) but without the sum over
outputs. Furthermore, a sensitivity can be defined for each sample (or subsets of samples)
individually, by only using that sample(s) in the sum over samples in Eq. (2). For all these
sensitivities the sign of the sensitivity has also been defined. The sign signals whether the
largest contribution to the sensitivity stems from positive or negative terms. A positive sign
implies that increased expression of the gene increases the possibility that the sample

belongs to the poor outcome type, (P+ means higher expression in the death or poor
16
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outcome group) while a negative sign means decreased expression of the gene is associated
with poor outcome (P- means decreased expression in poor outcome group).

Tn one embodiment, once ranked, a relevant set of data can be selected module 114
by minimizing the amount of data to be used to classify and identify a particular disease. In
one embodiment, a pre-determined amount of data having the highest ranking are selected.
Of course, other selection methods may be employed without deviating from the spirit and
scope of the present invention as recited in the attached claims.

Implementation of Methods of the Invention

In embodiments of the method in which the supervised pattern recognition method
111 is an artificial neural network, a general purpose computing system as depicted in FIG.
2 can be utilized. An exemplary ANN processing system 200 provides an artificial neural
network that also receives experimental data to train the artificial neural network, to verify
the output of an artificial neural network, and to identify relevant genes using the neural
network.

Those of ordinary skill in the art will appreciate that the ANN processing system
200 may include many more components than those shown in FIG. 2. However, the
components shown are sufficient to disclose an illustrative embodiment for practicing the
present invention. As shown in FIG. 2, the ANN processing system 200 is connected to a
WAN/LAN, or other communications network, via network interface unit 210. Those of
ordinary skill in the art will appreciate that network interface unit 210 includes the necessary
circuitry for connecting the ANN processing system 200 to 2 WAN/LAN, and is constructed
for use with various communication protocols including the TCP/IP protocol. Typically,
network interface unit 210 is a card contained within the ANN processing system 200.

The ANN processing system 200 also includes processing unit 212, video display
adapter 214, and a mass memory, all connected via bus 222. The mass memory generally
includes RAM 216, ROM 232, and one or more permanent mass storage devices, such as
hard disk drive 228, a tape drive, CD-ROM/DVD-ROM drive 226, and/or 2 floppy disk
drive. The mass memory stores operating system 220 for controlling the operation of ANN
processing system 200. It will be appreciated that this component may comprise a general
purpose server operating system as is known to those of ordinary skill in the art, such as
UNIX, LINUX, MAC OS®, or Microsoft WINDOWS NT®. Basic input/output system
("BIOS") 218 is also provided for controlling the low-level operation of ANN processing
system 200.

The mass memory as described above illustrates another type of computer-readable
media, namely computer storage media. Computer storage media may include volatile and

nonvolatile, removable and non-removable media implemented in any method or
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technology for storage of information, such as computer readable instructions, data
structures, program modules or other data. Examples of computer storage media include
RAM, ROM, EEPROM, flash memory or other memory technology, CD-ROM, digital
versatile disks (DVD) or other optical storage, magnetic cassettes, magnetic tape, magnetic
disk storage or other magnetic storage devices, or any other medium which can be used to
store the desired information and which can be accessed by a computing device.

The mass memory also stores program code and data for providing an ANN
processing and network development. More specifically, the mass memory stores
applications including ANN processing module 230, programs 234, and other applications
236. ANN processing module 230 includes computer executable instructions which, when
executed by ANN processing system 200, performs the logic described above.

The ANN processing system 200 also comprises input/output interface 224 for
communicating with external devices, such as a mouse, keyboard, scanner, or other input
devices not shown in FIG. 2. Likewise, ANN processing system 200 may further comprise
additional mass storage facilities such as CD-ROM/DVD-ROM drive 226 and hard disk
drive 228. Hard disk drive 228 is utilized by ANN processing system 200 to store, among
other things, application programs, databases, and program data used by ANN processing
module 230. For example, customer databases, product databases, image databases, and
relational databases may be stored. The operation and implementation of these databases is
well known to those skilled in the art.

A set of processing modules making up an embodiment of an artificial neural
network according to the invention is illustrated in FIG. 3. The artificial neural network
disclosed herein corresponds to a generic neural network of no particular topology for the
network of nodes contained therein. The neural network typically utilizes a form of
competitive 1earning for the operation of the nodes within the network. Within competitive
learning networks, a large number of data vectors are distributed in a highly dimensional
space. These data vectors represent known values for experimental data that typically
reflect a probability distribution of the input experimental data. From this probability
distribution representation, predictions for unknown values for similar input data may be
determined.

In all of these competitive learning networks, the networks are typically presented a
set of input data that possesses a corresponding set of results data. From these data values,
the network of nodes "learns" a relationship between the input data and its corresponding
results data. In this process, the probability distribution relationship is estimated using the
multi-dimensional network of nodes. This relationship is represented within a set of

artificial neural network coefficients for a particular topology of nodes.
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One skilled in the art will recognize that competitive learning networks include a
nearly infinite number of network topologies that may be used to represent a particular
probability distribution relationship without deviating from the spirit and scope of the
present invention as recited within the attached claims. In addition, artificial neural
networks may utilize various well-known algorithm architectures, including hard-
competitive learning (i.e. "winner-take-all" learning), soft competitive learning without a
fixed network dimensionality, and soft competitive learning with a fixed network
dimensionality, to specify an artificial neural network according to the invention as recited
within the attached claims. Each of these algorithm architectures represents the same
probability distribution relationship; however each of the various algorithm architectures
better optimize corresponding processing parameters, which are often mutually exclusive
with each other. These parameters include error minimization or the minimization ofan
expected quantization error, entropy maximization for the reference vectors used within a
network, and topology-preserving or feature mapping architectures that attempt to map
high-dimensional inputs signals onto lower-dimensional structures in a manner that attempts
to preserve similar relationships found within the original data within the post-mapping
data. As such, any of these types of algorithm architectures may be used to construct an
artificial neural network without deviating from the spirit and scope of the present invention
as recited within the attached claims.

Now referring to FIG. 3, an artificial neural network processing system 301
comprises a learning module 311, a prediction module 321, and a database of network node
coefficients 313. The learning module 311 is used with a set of experimental data 315 that
possesses a corresponding set of experimental results 316 to generate a set of network node
coefficients that represent a probability distribution relationship for the experimental data
315-experimental result 316 data set for a particular neural network topology and algorithm
architecture. The learning module 311 includes a data learning input module 312 that
receives the experimental data 315-experimental result 316 data set generated using the
process described above. The learning module 311 also includes an ANN training module
313 that processes the experimental data 315-experimental result 316 data set to generate
the coefficients used to specify the probability distribution relationship and an ANN
coefficient storage module 314 for storing the coefficients that have been previous generated
within the database 313 for later use.

The data processing within the learning module 311 may proceed in a batch
processing fashion in which all of the vectors within the experimental data 315 -experimental
result 316 data set are processed at a single time. In such a process, the experimental data

315-experimental result 316 data set is received by the input module 312, processed by the
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training module 313, and the generated coefficients are placed within the database 313 by
the storage module 314. Alternatively, the experimental data 315-experimental result 316
data set may be processed as a sequence of smaller data sets in which the experimental data
315-experimental result 316 data set data values are generated at different times. Insucha
process, the training module 313 uses the previously stored coefficients retrieved by the
storage module along with a new small data set provided by the input module 312 to
generate an updated set of coefficients. These updated coefficients may be once again
stored within the database 313 for use at a later time.

Once an artificial neural network 301 has been trained, the prediction module 321
may be used to predict, or classify, a particular test data value 325. The prediction module
321 includes a data prediction input module 322, an ANN prediction module 323, and an
ANN curve slope module 324. The data prediction input module 322 receives the input test
data generated as described above for use in the prediction module. The ANN prediction
module 323 receives and utilizes the network coefficient values for the neural network from
the ANN coefficient database 313 to predict the possible result for the probability
distribution relationship specified within the neural network. This output value is used by
the ANN curve slope module 324 to determine all possible values for a given gene, in the
manner discussed above, to determine a curve slope value. This slope value is then output
for later use in ranking and classifying the individual genes used to determine the presence,
absence or prognosis of a disease.

The embodiments described herein are implemented as logical operations
performed by a computer. The logical operations of these various embodiments of the
present invention are implemented (1) as a sequence of computer implemented steps or
program modules running on a computing system and/or (2) as interconnected machine
modules or hardware logic within the computing system. The implementation is a matter of
choice dependent on the performance requirements of the computing system implementing
the invention. Accordingly, the logical operations making up the embodiments of the
invention described herein can be variously referred to as operations, steps, or modules.

While the above embodiments of the invention describe the use of an artificial
neural network to identify relevant genes associated with diseases and use the identified
genes to classify and identify diseases, one skilled in the are will recognize that the use of
the processing system discussed above are merely example embodiments of the invention.
As long as experimental data is used to self-train a processing system using competitive
learning processing, the present invention to would be useable in other data processing:

systems. It is to be understood that other embodiments may be utilized and operational
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changes may be made without departing from the scope of the present invention as recited
in the attached claims.

Prediction of Clinical Outcome Using Gene Expression Profiling and ANN

In an embodiment, a prognostic profile and prediction of clinical outcome of
patients having neuroblastoma can be made using gene expression data and a method of
analyzing the data using ANNs as described herein.

The high dimensional data is obtained from neuroblastoma tumor cells. In some
embodiments, total mRNA from neuroblastoma cells is obtained and expression levels are
determined using commercially available sequence verified cDNA libraries comprising
about 42,578 cDNA clones repfesenting 25,933 unique genes (Unigene clusters: 13,606
known genes and 12,327 unknown expressed sequence tags).

In an embodiment, gene expression ratio information obtained from neuroblastoma
cells and reference RNA on each microarray can be normalized using a pin based
normalization method. Quality of each individual cDNA can be evaluated by Chen et al.
(Bioinformatics, 18:207 (2002)). Spots with an average quality across all of the samples can
be excluded.

In an embodiment, principal component analysis can be used to reduce the
dimensionality of the expression data to the principal components as inputs for artificial
neural networks. A feed forward resilent back propagation multilayer perceptron artificial
neural network (coded in Matlab, The Mathworks, Natick, MA) can be used having at least
3 layers: an input layer of the top 10 principal components of the data or the gene
expression ratios of each cDNA spot (for the minimized gene set); a hidden layer with 3
nodes; and an output layer generating a committee vote that discriminates between two
classes (i.e. good and poor outcome groups). Average artifical neural network committee
votes can be used to classify samples and 0.5 can be selected as decision boundary. An
ideal vote was 0 for good outcome group (alive) and 1 for poor outcome group (dead).

The artificial neural networks can be trained using an 8 fold cross validation
scheme. (See Figure 4A) In an embodiment, the top 10 principal components are used for
input to the ANN. One sample is left out as an independent test sample, and the ANNs are
trained using the remaining 48 NB samples as shown in Figure 4A. All remaining
neuroblastoma samples are randomly partitioned into eight groups. One of the eight groups
(containing 6 samples each) is selected as a validation set, whereas the remaining 7 groups
(42 samples) are used to train the network. The training weights are iteratively adjusted for
100 cycles (epochs). The ANN output (0-1, where 0 = ideal good-outcome and 1 =ideal
poor-outcome) is calculated for each sample in the validation set. A different validation set

is selected from the same partitioning of the initial set, and the remaining seven groups are
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used for training. The training scheme is repeated until each of the eight groups from the
initial set are used as a validation set exactly one time. The samples are randomly
repartitioned into eight new groups, and training steps are repeated. Sample partitioning
was performed 100 times in total. Thus, training steps are repeated 100 times. Eight
hundred ANN models are trained and are used to predict the left out test sample. This
scheme can be repeated for each left out test sample.

In an embodiment, to identify the prognostic genes and outcome prediction, a
separate ANN analysis is conducted using a gene minimization procedure. The gene
minimization procedure involves ranking each of the input clones according to its
importance to prediction of ANNs. Increasing numbers of the top ranked clones are used to
to train ANNs and the classification error monitored. The minimal number of clones that
yielded the minimal classification error is identified and the top ranked clones are used to
retrain ANNs and predict the test samples without preforming a principal component
analysis.

An analysis of 56 neuroblastoma samples from patients (34 patients alive and 22
deceased as shown in Figure 4B) is conducted. The samples are divided into two groups: 35
NB samples selected for training (18 samples from patients that were alive and 17 from
patients that were deceased) and 21 NB samples reserved for testing (16 samples from
patients that were alive and 5 samples from patients that were deceased). The first set of
samples are used to train ANNs and are subjected to gene minimization to identify 19
unique genes or polynucleotides. The 19 genes were then used to train ANNs and the set of
21 samples are analyzed using the trained ANNs and the outcome of these patients as
predicted with a score of 0 for good outcome and a score of 1 for poor outcome. In an
embodiment, the set of genes useful for prognosis of neuroblastoma is summarized as
shown in Figure 7A and Tables 2 and 3.

B. Compositions, methods, and devices for predicting the clinical outcome of
patients with neuroblastoma.

Methods
Neuroblastoma is the most common solid exiracranial tumor of childhood and is

derived from the sympathetic nervous system. Patients in North America are currently
stratified by the Children’s Oncology Group into high, intermediate, and low risk based on
age, tumor staging, Shimada Histology, MYCN amplification, and DNA ploidy (Brodeur, et
al., Neuroblastoma. In: PA Pizzo and DG Poplack, editors, Principles and practice of
pediatric oncology, 4th ed. Philadelphia: Lippincott-Raven, pp. 895-937 (2002)). Patients
<1 year of age or with lower stage diseases (International Neuroblastoma Staging System
stages 1 and 2) usually have better outcome than older patients or those with advanced stage

diseases (International Neuroblastoma Staging System stages 3 and 4). Certain consistent
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cytogenetic changes, including gain of 2p24 and 17q and loss of heterozygosity at 1p36
have been associated with a more aggressive phenotype (Schwab et al., Lancet Oncol.,
4:472-480 (2003); Westermann et al., Cancer Lett., 184:127-147 (2002)). The MYCN gene
is amplified in ~22% of all neuroblastoma patients (Brodeur, Nat. Rev. Cancer, 3:203-216

(2003)) and is an independent predictor for poor prognosis, especially for patients > 1 year
of age. Although other genes, such as TRKA, TRKB, hTERT, BCL-2, caspases, and FYN
(Brodeur, Nat. Rev. Cancer, 3:203-216 (2003); Berwanger et al., Cancer Cell, 2:377-386

(2002)) have been associated with neuroblastoma prognosis, they all lack the predictive

power of MYCN and are not used currently in clinical practice.

High-risk patients compose ~50% of all neuroblastoma cases; however, despite
significant improvement in the therapy of neuroblastoma using neoadjuvant chemotherapy,
surgery, and radiation, the death rate for these patients remains at 70% (Pearson et al., In:
GM Brodeur, T. Sawada, Y. Tsuchida, PA Voute, editors. Neuroblastoma, 1st ed.
Amsterdam, The Netherlands: Elsevier Science, p. 555 (2000)). Although the Children’s
Oncology Group risk stratification has been carefully developed to take into account the
above risk factors, it is primarily used to guide therapy and does not predict which
individual patients will be cured from the disease.

Gene expression profiles from cDNA microarrays are described herein and are
useful to predict the outcome and identify a prognostic gene set in patients with
neuroblastoma using artificial neural networks. A prediction of the outcome of the patient
having neuroblastoma will assist the physicians in selecting an appropriate treatment
regimen. For those patients whose gene expression profile indicates a poor outcome, more
aggressive treatment may be warranted. For those patients whose gene expression profile
indicates a good outcome, less aggressive treatment may be warranted. The identification of
the set of genes useful for prognosis will provide for microarray assays or other clinical
assays useful in predicting outcome of patients having neuroblastoma. Once the prognostic
profile is identified as described herein, the prediction of outcome may be accomplished
without the use of artificial neural network analysis.

One aspect of the invention, provides for a method for predicting the outcome of a
patient or subject having neuroblastoma comprising detecting an increase in expression of at
least one gene selected from the group consisting of DLK1, PRSS3, SL1T3 and mixtures
thereof in a neuroblastoma cell from the patient, wherein the increase in expression is
indicative of poor outcome. Optionally, the expression levels of at least one gene or
polynucleotide are compared to that of a patient with a good outcome and/or poor outcome.
For example, if the expression level is upregulated in comparison to expression levels in a

patient with good outcome, then it is likely the patient will have a poor outcome. Poor
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outcome refers to patient that is likely to die, die in a much shorter time, and/or has died.
Good outcome refers to a patient that is still alive and/or is in remission (no progressiOn or
relapse) for at least 3 years. In some embodiments, an increase in expression is determined
by detecting mRNA expression as compared to a nonneuroblastoma cell or as compared to
expression in a cell from a neuroblastoma tumor from a subject with a good and/or poor
outcome. Examples of the expression levels of prognostic genes identified herein is shown
in Figures, 7A, 7B, Table 3 and/or Tables 9A, B and C. Upregulation(P+) or down
regulation(P-) of genes in poor outcome patients is shown in Table 3. Typically genes
upregulated in poor outcome patients are not up or down, or are downregulated in good
outcome patients. Typically genes downregulated in poor outcome patients are not up or
down, or are upregulated in good outcome patients. Predictions using expression profile
data can be made utilizing standard statistical techniques as described herein, such as
Kaplan Meier methods.

In some embodiments, reference RNA is included in the microassay analysis, such
reference RNA can be obtained from a nonneuroblastoma cell such as from a mixture of
other type of cell lines. In addition, a control may be included for detecting expression of at
least one housekeeping gene, preferably 5-10 housekeeping genes. In some embodiments,
an increase in mRNA expression is detected using a microarray, hybridization assay or PCR
assays including real time PCR. In other embodiments, expression of at least one of the
genes is detected by measuring the concentration of the protein in a biological sample using
standard methodologies such as ELISA, immuno PCR, and other like assays.

Multiple clones may provide for detection of any one of the genes identified herein
as prognostic for neuroblastoma. See, for example, Figure 7A or Table 3, showing several
clones detecting SLIT3 and other genes. The polynucleotide (or its complement) and amino
acid sequence associated with an Image ID No.and/or Accession No.can be readily
identified in publicly available databases such as source.stanford.edu/cgi-
bin/source/sourceSearch or the NCBI database for Unigene IDs. The polynucleotides and/
or genes and polypeptides are preferably human. In addition, cDNA libraries, including
human cDNA libraries or DNA libraries; are commercially available and provide a source
of the sequences for the genes and/ or polynucleotides identified herein. (See, for example,
Invitrogen's website.) Representative polynucleotide sequences for each gene are provided
in the sequence listing which forms a part of this disclosure,

In some embodiments, the gene for DLK 1 comprises a polynucleotide sequence of
Image ID NO: 296815 or Image ID NO: 436121. The DLK1 gene may also comprises a
polynucleotide sequence of SEQ ID NO:1. In some embodiments, the gene for SLIT3
comprise a nucleotide sequence of Image ID NO: 450382, or Image ID NO: 192225, or
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Image ID NO: 2030301. The SLIT3 gene may also comprise a polynucleotide sequence of
SEQ ID NO:6. In some embodiments, the PRSS3 gene comprises a polynucleotide
sequence of Image ID NO: 1913366. The PRSS3 gene may also comprise a polynucleotide
sequence of SEQ ID NO:3.

In some embodiments, DLK1 comprises an amino acid sequence as provided in
Accession No. NP_003827 (gl: 21361080) and having a sequence of SEQ ID NO:254. In
an embodiment, PRSS3 comprises an amino acid sequence of Accession No. NP_002762

(gi|21536452)having a sequence of SEQ ID NO:255. In an embodiment, SLIT3 comprises

an amino acid sequence of Accession No. NP_003053 (gi|11321571)and having a
sequence of SEQ ID NO:256. Other secreted polypeptides include PRSS12, GAL, and IL-7.
The polypeptides may be useful to develop antibodies or other reagents that may be useful
to detect an increase of the polypeptide in a biological sample.

In some embodiments of the methods, the expression of at least two of the genes,
preferably at least three of the genes is detected. In a further embodiment, the method may
further comprise detecting an up-regulation of expression of MYCN and/ or a
downregulation of expression of CD44. In some embodiments, the gene for MYCN
comprises the sequence of Image ID NO: 41565. The gene for MYCN may also comprise a
polynucleotide sequence of SEQ ID NO:16. In some embodiments, the gene for CD44
comprises the sequence of Image ID NO: 1967589. The gene for CD44 may also comprise
a polynucleotide sequence of SEQ ID NO:12.

The invention also includes another method for predicting the outcome of a patient
or subject having neuroblastoma comprising detecting a change in expression of at least one
gene or polynucleotide or all genes or polynucleotides selected from the group consisting of
DLK1, PRSS3, ARC, SLIT3, JPH1, ARH1, CNR1, ROBO2, BTBD3, KLRC3, Hs. 434957,
Hs. 346735, Hs. 120591, Hs. 196008, Hs. 124776, Hs. 119947, Hs. 349094, and mixtures
thereof in a neuroblastoma cell from the patient, wherein the expression profile or change in
expression of the gene or polynucleotide is indicative of the outcome of the patient. In some
embodiments, the method further comprises detecting the expression of MYCN and/or
CD44. In some embodiments, at least one of the genes or polynucleotides selected from the
group consisting of DLK 1, PRSS3, ARC, SLIT3, JPH1, Hs. 434957, Hs. 346735, Hs.
120591, and mixtures thereof, is upregulated indicating that the outcome of the patient is
poor. In other embodiments, at least one gene or polynucleotide selected from the group
consisting of ARH1, CNR1, ROBO2, BTBD3, KLRC3, Hs. 196008, Hs. 124776, Hs.
119947, Hs. 349094, and mixtures thereof, is downregulated indicating that the outcome of
the patient is poor. Optionally, the expression levels of at least one gene or polynucleotide

are compared to that of a patient with a good outcome and/or poor outcome. For example, if
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the expression level of the gene is upregulated or down regulated in comparison to
expression levels in a patient with good outcome, then it is likely the patient will have a
poor outcome.

In some embodiments, the genes or polynucleotides comprises a sequence of the
Image Id Nos as follows: a gene DLK1 comprises a polynucleotide sequence of Image ID
NO: 296815 or 436121;a gene PRSS3 comprises a polynucleotide sequence of Image D
NO: 1913366;a gene ARC comprises a polynucleotide sequence of Image ID NO: 222457;a
gene SLIT3 comprises a polynucleotide sequence of Image ID NO: 450382, or Image ID
NO: 192225, or Image ID NO: 2030301;a gene JPH1 of Image ID NO: 811874;a gene
ARH]1 comprises a polynucleotide sequence of Image ID NO: 2336916;a gene CNR1
comprises a polynucleotide sequence of Image ID NO: 26295;a gene ROBO2 comprises a
polynucleotide sequence of Image ID NO: 377573;a gene BTBD3 comprises a
polynucleotide sequence of Image ID NO: 81 1918;a gene KLRC3 comprises a
polynucleotide sequence of Image ID NO: 2361911; Hs. 434957 comprises a polynucleotide
sequence of Image ID NO: 681891; Hs. 346735 comprises a polynucleotide sequence of
Image ID NO: 143169; Hs. 120591 comprises a polynucleotide sequence of Image ID NO:
1540478; Hs. 196008 comprises a polynucleotide sequence of Image ID NO: 111264; Hs.
124776 comprises a polynucleotide sequence of Image ID NO: 1574206; Hs. 119947
comprises a polynucleotide sequence of Image ID NO: 379779; and Hs. 349094 comprises a
polynucleotide sequence of Image ID NO: 687667. SEQ ID NOs corresponding to a
representative polynucleotide sequence for each gene or polynucleotide are provided in
Tables 2 and 3. Sequences corresponding to the SEQ ID NOs are provided in the sequence
listing provided herein. The sequence listing forms a part of this disclosure and the contents
of the sequence listing are hereby incorporated herein.

In some embodiments of the methods, the expression of at least two of the genes or
polynucleotides, preferably at least three, at least four, at least five, at least six, at least
seven, at least eight, at least nine, at least ten, at least eleven, at least twelve, at least
thirteen, at least fourteen, at least fifteen, at least sixteen, at least seventeen, at least eighteen
or all of the genes of Table 2 are detected. In a further embodiment, the method may further
comprise detecting an up-regulation of expression of MYCN and/ or a downregulation of
expression of CD44. In some embodiments, the gene for MYCN comprises the sequence
Tmage ID NO: 41565. The gene for MYCN may also comprise a polynucleotide sequence of
SEQ ID NO:16. In some embodiments, the gene for CD44 comprises the sequence of
Image ID NO: 1967589. The gene for CD44 may also comprise a polynucleotide sequence
of SEQ ID NO:12.
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In some embodiments of the methods , the patient having neuroblastoma is
classified as high risk according to the criteria of the Children's Oncology group. This
criteria has been described in Brodeur et al. cited supra. In other embodiments, the tumor
from the patient having neuroblastoma does not have an amplification of MYCN. The
methods of the invention are useful to predict the outcome of high risk patients including
those patients that do not have an amplification of MYCN.

In some embodiments, the methods may further comprise detecting at least one
other gene or polynucleotide identified in Table 3. The methods may involve successively
detecting each of the next 10 top ranked genes or polynucleotides as provided in Table 3 up
to and including detecting all 250 genes or polynucleotides identified in Table 3. For
example, the methods for predicting outcome of a patient having neuroblastoma may further
comprise detecting the expression levels of at least the top twenty to thirty ranked genes, the
top thirty to fourty top ranked genes etc. or combination thereof. In Tables 3 and 9A, B, C,
the expression profile of the genes as upregulated or downregulated in neuroblastoma cells
is shown.

Another aspect of the invention provides methods for selecting a treatment for
patients having neuroblastoma comprising a) determining a gene expression profile of the
neuroblastoma tumor cell of at least one gene or polynucleotide selected from group
consisting of DLK 1, PRSS3, ARC, SLIT3, JPH1, ARH1, CNR1, ROBO2, BTBD3,
KLRC3, Hs. 434957, Hs. 346735, Hs. 120591, Hs. 196008, Hs. 124776, Hs. 119947, Hs.
349094, and mixtures thereof; and b) predicting whether the outcome of the patient is poor
or good based on the expression profile; c) optionally, designing a more aggressive
treatment for the patient if the predicted outcome for the patient is poor or designing a less
aggressive treatment if the predicted outcome is good. Predicting whether the outcome is
good or bad can be determined by comparing the expression profile to the expression profile
of a patient with a good outcome and/or the expression of profile of a patient with poor
outcome. For example, if the expression level is upregulated or down regulated in
comparison to expression levels in a patient with good outcome, then it is likely the patient
will have a poor outcome. Standard statistical methods may be employed to conduct the
comparison, including Kaplan Meier methods. An example of the expression profile is
provided herein in Figure 7B, Table 3, and 9A, B, C. In some embodiments, designing a
more aggressive treatment for patients predicted to have a poor outcome comprises using at
least one treatment that is considered experimental, especially for those treatments for which
clinical trials have indicated a positive response. In some embodiments, designing a

treatment for a patient with predicted good outcome comprises selecting at least one
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treatment that has less risk of toxicity or death associated with treatment, such as decreases
in the dosage or amounts of chemotherapeutic agent.
The genes given in table 2 and 3 below can also be used to make up a selection or
set of genes for predicting the outcome of a patient with neuroblastoma (NB). Gene
5  selections such as these can be used to predict the clinical outcome of a patient with
neuroblastoma as discussed above.

Table 2: Top 19 Ranked Genes for Prediction of Neuroblastoma Clinical Outcome

Rank Gene SEQ ID NO. Title of Gene
1 DLK1 SEQID NO. 1 delta-like 1 homolog
EST SEQ ID NO. 2 Homo sapiens cDNA FLJ35632
fis,clone SPLEN2011678
3 PRSS3 SEQ ID NO. 3 protease, serine, 3 (mesotrypsin)
4 ARHI SEQ ID NO. 4 ras homolog gene family, member 1
5 ARC SEQID NO. 5 activity-regulated cytoskeleton-
associated protein
6 SLIT3 SEQID NO. 6 slit homolog 3 (Drospholia)
7 CNR1 SEQ ID NO. 7 cannabinoid receptor 1 (brain)
8 EST SEQ ID NO. 8 Homo sapiens, clone IMAGE:
3881549, mRNA
9 EST SEQID NO.9 Homo sapiens, cDNA FLJ11723 fis,
clone HEMBA 1005314
10 FLJ25461 SEQ ID NO. 10 hypothetical protein FLJ25461
11 EST SEQIDNO. 11 Homo sapiens, clone IMAGE:
' 3618365, mRNA
12 CD44 SEQ ID NO. 12 CD44 antigen (homing function and
Indian blood group system)
13 EST SEQ ID NO. 13 Homo sapiens cDNA clone IMage:
4811759, partial cds
14 ROBO2 SEQ ID NO. 14 roundabout, axon guidance receptor,
homolog 2 (Drosophila)
15 BTBD3 SEQ ID NO. 15 BTB (POZ) domain containing 3
16 MYCN SEQ ID NO. 16 v-myc myelocytomatosis viral related
oncogene, neuroblastoma derived
(avian)
17 EST SEQ ID NO. 17 Homo sapiens mRNA; cDNA
DKFZp564N1116 (from clone
DKFZp564N1116)
18 JPH1 SEQ ID NO. 18 junctophilin 1
19 KLRC3 SEQ ID NO. 19 killer cell lectin-like receptor
subfamily C, member 3
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Table 3 shows the top 250 ranked genes for predicting the outcome of a patient
having neuroblastoma. Table 3 provides exemplary sequences for each of genes or
polynucleotides by Unigene No., Accession No. and a corresponding SEQ ID NO:, other
polynucleotide sequences and/or amino acid sequences can be readily identified by one of
skill in the art. The sequence listing forms a part of this disclosure and is hereby
incorporated by reference. Table 3 also shows expression level of the gene or
polynucleotide in a poor outcome patient with P+ meaning the gene is upregulated in poor
outcome patients and P- is downregulated in poor outcome patients. An example of
expression levels of each gene or polynucleotide is shown in Tables 9A, B, and C.

One embodiment of the invention offers a selection or set of genes that are expressed
in a neuroblastoma cell. Such a selection or set of genes function to predict the outcome of
a patient with neuroblastoma when the gene selection from the neuroblastoma cell is
compared to the expression of an identical selection of genes from a non-neuroblastoma
ceil, or a neuroblastoma cell associated with a good outcome and/or poor outcome. As used
herein, the phrase "function to predict the outcome of a patient” can mean to identify, to be
indicative of, to be highly and/or differentially expressed in patients having different
outcomes. As used herein, the phrase "different outcomes” can refer to time remaining
before death, survival versus death, response to a particular course of treatment, for
example. In one embodiment, at least one of the genes is chosen from table 2. In another
embodiment, at least one of the genes is chosen from table 2, or 3. In a further embodiment,
there are at least 9 genes chosen from table 2, preferentially selected from the top ranked
genes. In an even further embodiment, there are at least 9 genes chosen from table 2 or 3,
preferentially selected from the top ranked genes.

The invention also includes a gene set or selection comprising at least two genes or
polynucleotides selected from the group consisting of DLK1, PRSS3, ARC, SLIT3, JPH1,
ARHI1, CNR1, ROBO2, BTBD3, KLRC3, Hs. 434957, Hs. 346735, Hs. 120591, Hs.
196008, Hs. 124776, Hs. 119947, Hs. 349094, and mixtures thereof, or the complements
thereof. In some embodiments, the gene set or selection further comprises MYCN and/or
CD44. Image ID NOs corresponding to these genes or polynucleotides have been described
in Figure 7A and representative sequences corresponding to SEQ ID NOs have been
provided in Tables 2 and 3 and the sequence listing that forms a part of this disclosure.

In some embodiments, the gene selection comprises at least two of the genes or
polynucleotides, preferably at least three, at least four, at least five, at least six, at least
seven, at least eight, at least nine, at least ten, at least eleven, at least twelve, at least
thirteen, at least fourteen, at least fifteen, at least sixteen, at least seventeen, at least eighteen

or at least 19 of the genes of Table 2 or the complements of these polynucleotides or genes.
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In other embodiments, the gene set or selection comprises at least two genes
upregulated in a neuroblastoma in patients with poor outcome. A gene set or selection
comprises DLK 1, PRSS3, SLIT3, or mixtures thereof. A gene set or selection may further
comprise ARC, MYCN, JPH1, Hs. 434957, Hs. 346745, Hs. 120591, or mixtures thereof or
complements thereof. The gene set or selection may further comprise one or more
additional genes shown in Table 3 that are upregulated in a neuroblastoma cell with poor
outcome (identified as P+) or the complements thereof.

In a further embodiment, the gene set or selection comprises at least two genes
downregulated in a neuroblastoma cell in a patient with poor outcome. A gene set or
selection comprises CD44, ARH1, CNR1, ROBO2, BTBD3, KLRC3, Hs. 196008, Hs.
124776, Hs. 119947, Hs. 349094, or mixtures thereof or complements thereof. The gene set
or selection may further comprise at least one additional gene or polynucleotide
downregulated in a neuroblastoma cell from a patient with poor outcome (identified as P-)
as shown in Table 3 or complements thereof.

In some embodiments, the gene selction may further comprise at least one other
gene or polynucleotide identified in Table 3. The gene selection may successively include
each of the next 10 top ranked genes or polynucleotides as provided in Table 3 up to and
including all 250 genes or polynucleotides identified in Table 3 or their complements. For
example, the gene selection may further comprise at least the top twenty to thirty ranked
genes, the top thirty to fourty top ranked genes etc., and combinations thereof or their
complements.

The gene selection or set of genes and probes or primers that can detect these genes
or polynucleotides can be used to prepare a microarray, hybridization assay, PCR assay that
can be used to analyze a neuroblastoma tumor cell or sample in order to provide a prediction
regarding the outcome of the patient having a neuroblastoma tumor. In some embodiments,
gene products, such as polypeptides, can be detected using standard methodologics such as
ELISA, immunoPCR and the like. An amino acid sequence of the polypeptides encoded by
the polynucleotide are available by accessing the Image ID NOs. or Accession Nos. using a
publicly available database such as the source database at Stanford.

Another embodiment of the invention includes a selection of least one product of a
selection of genes. As used herein, the term "product of a gene" or "gene product" can
include entities that are naturally produced by the cancer cell. Examples of gene products
include, but are not limited to, DNA, mRNA, and proteins. Gene products can be utilized in
methods of the invention for predicting the outcome of a patient with neuroblastoma or as a

target for therapeutic treatment of a patient with neuroblastoma.
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Another aspect of the invention provides a kit for predicting the outcome of a
patient having a neuroblastoma. A kit for predicting the outcome of a patient having
neuroblastoma comprises an agent for detecting expression of at least two genes or
polynucleotides, or the complements thereof, selected from the group consisting of DLK1,
PRSS3, SLIT3, and mixtures thereof, or the complements thereof, and optionally,
instructions for detecting increased expression as compared to a control , wherein enhanced
expression is indicative of poor outcome. The control can be prepared from one or more
nonneuroblastoma cells including at least one housekeeping gene, or it can be a
neuroblastoma cell from a patient or patients with good and/ or poor outcomes. Examples
of such information concerning expression levels of genes or polynucleotides in
neuroblastoma cells form patients with good outcome and/or poor outcome is provided
herein in Figure 7B and Tables 9A, B, and C.

A number of different known assays can be utilized to determine exbression levels
of a gene from a cell or patient sample. These assays include, for example, microarray
assays, hybridization assays, PCR assays, ELISA assays, immunoPCR assays. One
embodiment, may involve detecting increased levels of one or more polypeptides in a
biological sample, such as serum, from patients having neuroblastoma. In some
embodiments, the agent is at least one probe or primer that can detect at least one of DLK1,
PRSS3 and SLIT3. In other embodiments, the agent is at least one antibody that can detect
at least one of DLK1, PRSS3, or SLIT3. Preferably, the antibody is detectably labeled with
a radioactive or fluorescent moiety.

In other embodiments, a kit comprises an agent that can detect expression of at least
two genes or polynucleotides selected from the group consisting of DLK1, PRSS3, ARC,
SLIT3, JPH1, ARHI, CNR1, ROBO2, BTBD3, KLRC3, Hs. 434957, Hs. 346735, Hs.
120591, Hs. 196008, Hs. 124776, Hs. 119947, Hs. 349094, and mixtures thereof, or the
complements thereof, and optionally, instructions providing the expression profile of at least
one polynucleotide that is indicative of a poor and/or good outcome of the patient.
Preferably, the expression profile of all of the genes is provided. An agent can comprise at
least one probe or primer that can detect at least one of the genes or polynucleotides. In
other embodiments, the agent is at least one antibody that can detect at least one polypeptide
encoded by the gene or polynucleotide.

In some embodiments, the kit comprises a plurality of agents that can detect
expression of all the genes or polynucleotides of Table 2, or the complements thereof. In
some embodiments, the kit comprises a plurality of agents that can detect expression of at
least one additional gene or polynucleotide or all of the genes or polynucleotides of Table 3,

or complements thereof. The plurality of agents may comprise a primer or probe that can



WO 2006/026051

10

15

20

25

30

35

PCT/US2005/027660
54

detect expression of each of the polynucleotides or genes, or their complements, of Table 2.
Another embodiment includes a plurality of polynucleotides comprising two or more genes
or polynucleotides of Table 3, or their complements, optionally attached to a solid substrate,
and preferably excluding MYCN or CD44. The agents may be attached to a solid substrate
such as a polystyrene plate or glass slide.

Tn some embodiments, the kits provide instructions that provide that a poor outcome
is characterized by upregulation of at least one gene or all genes selected from the group
consisting of DLK 1, PRSS3, ARC, SLIT3, JPH1, Hs. 434957, Hs. 3467345, Hs. 120591,
and mixtures thereof. The instructions may also provide that a poor outcome is characterized
by downregulation of at least one gene or all genes selected from the group consisting of
ARH1, CNR1, ROBO2, BTBD3, KLRC3, Hs. 196008, Hs. 124776, Hs. 119947, Hs.
349094, and mixtures thereof.

C. Methods of Targeting a Gene Product to Produce a Therapeutic Agent useful
to Treat Neuroblastoma. :

One embodiment of the invention includes a method of targeting a product of at
least one of the genes in table 2 or 3 that includes identifying a therapeutic agent having a
therapeutic effect on said gene product. Another embodiment includes a method of
therapeutic treatment of neuroblastoma by using a selection of genes or their products that
are expressed in a neuroblastoma cell, wherein the genes and/or their products function to
predict the outcome of the neuroblastoma cell when the gene selection from the
neuroblastoma cell is compared to the expression of an identical selection of genes from a
non-neuroblastoma cell, or a cancer cell from a patient with a good outcome and/ or poor
outcome. Another embodiment includes a method of targeting a product of at least one of
the genes in Tables 2 or 3 for identification of an antagonist or agonist that can be utilized to
treat neuroblastoma.

Another aspect of the invention involves a method of screening for an agent that
modulates a gene or polynucleotide for treatment for neuroblastoma. A screening method
comprises a method for detecting an agent that can modulate the expression of at least one
gene or polynucleotide for which a change in expression is correlated with poor outcome in
a patient or subject having neuroblastoma. In some embodiments, the genes or
polynucleotides are selected from the top ranked genes of Table 2. In other embodiments, at
least one of the top ranked genes of table 2 is screened excluding MYCN and/or CD44, In
other embodiments, at least one gene or polynucleotide can be selected from any of the
genes of Table 3.

In some embodiments, the gene or polynucleotide is upregulated in a neuroblastoma

tumor cell and is associated with poor outcome. If a gene is upregulated, 2 method
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comprises indentifying an antagonist of the gene or polynucleotide. A gene or
polynucleotide that is upregulated comprises or is selected from the group consisting of
DLK1, PRSS3, SLIT3, and mixtures thereof. In other embodiments, a gene or
polynucleotide is selected from the group consisting of DLK1, PRSS3, ARC, SLIT3, JPH1,
and mixtures thereof. A method comprises identifying an antagonist of at least one gene or
polynucleotide upregulated in neuroblastoma cell comprising measuring expression or
activity of at least one gene or polynucleotide selected from the group consisting of DLK1,
PRSS3, ARC, SLIT3, JPH1, Hs. 434957, Hs. 346735, Hs. 120591, and mixtures thereof in
the presence or absence of a candidate agent; and identifying the candidate agent that
inhibits expression or activity of at least one of the genes or polynucleotides. The method
can further comprise at least one or more genes or polynucleotides that are upregulated in a
neuroblastoma cell and associated with poor outcome, such as provided in Table 3 and
identified as P+.

In some embodiments, at least one gene or polynucleotide is downregulated and
correlated with poor outcome of a patient having neuroblastoma. When a gene or
polynucleotide is downregulated, a method comprises identifying an agonist of a gene or
polynucleotide downregulated in a neuroblastoma cell comprising measuring expression or
activity of at least one gene selected from the group consisting of ARH1, CNR1, ROBO2,
BTBD3, KLRC3, Hs. 196008, Hs. 124776, Hs. 119947, Hs. 349094, and mixtures thereof,
in the presence and absence of a candidate agent, identifying as an agonist the candidate
agonist that increases the expression or activity of the gene or polynucleotide. The method
can further comprise screening for an agonist of one or more of the genes or polynucleotides
that are downregulated in a neuroblastoma cell and associated with poor outcome, such as
provided in Table 3 and identified as P-.

Exemplary sequences for the genes, polynucleotides, or polypeptides of Tables 2
and 3 can be found in Image ID NOs and Accession Nos. as provided in Figure 7A and
Table 3, Seq ID NOs in Tables 2 and 3 and the sequence listing that forms a part of this
disclosure. Complementary sequences for the genes and polynucleotides can readily be
determined by one of skill in the art.

An antagonist or agonist useful as a therapeutic agent can comprise a biological or
chemical entity that is based on some aspect of a gene. Examples of therapeutic agents
include, but are not limited to, vaccines, antibodies, oligonucleotide DNA antisense, RNA,
chemical molecules, proteins, inhibitors, antagonists, or combinations thereof. Having a
therapeutic effect on a gene product can include, but is not limited to, inhibition of some
activity or process of a cell, cessation of some activity or process of a cell, an increase in

some activity or process of a cell, interference with some process or activity of a cell,
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modification of the expression of at least one gene, modification of the expression of at least
one gene product, modification of the function of at least one gene, and modification of the
fucntion of at least one gene product.

An antagonist of any of the genes, polynucleotides or gene products is effective to
inhibit expression or activity of the gene or gene product and can include antisense nucleic
acid, nucleic acid or protein vaccines, siRNA, aptamers, and antagonist antibodies
(including humanized antibodies). An agonist of any of the genes, polynucleotides or gene
products is effective to enhance or increase expression or activity of the gene or gene
products and can include agonist antibodies (including humanized antibodies). Other
agonists include polynucleotides providing for expression, preferably overexpression, of the
downregulated gene or polynucleotide. Antibodies can be prepared by methods known to
those of skill in the art and in references such as U.S. Patent No. 6,331,415;Kohler et al.,
Eur. J. Immun., 6:511 (1976); Winter et al., Ann. Rev. of Immunol., 12:433 (1994); and
U.S. Patent No. 5,225,539.

The antagonists and/or agonists identified hereinmay be utilized in methods to treat
neuroblastoma. For example, a therapeutic agent such as a humanized antibody or antisense
nucleic acid may be administered to a patient in order to downregulate expression of genes
or polynucleotides that are upregulated in patients that are predicted to have a poor outcome.
Such therapeutic agents may be utilitized in combintaion with other therapies, including
conventional chemotherapeutic agents.

WORKING EXAMPLES
The following examples provide a nonlimiting illustration of various embodiments

of the invention.

Example 1: Preparation of Microarrays

Preparation of glass cDNA microarrays, probe labeling, hybridization and image
acquisition can be performed according to the protocol given below, which is a standard
NHGRI protocol (http://www.nhgri.nih.gov/DIR/LCG/15K/HTML/protocol.html).

Gene-specific DNA is produced by PCR amplification of purified template plasmid
DNAs from cloned ESTs. The PCR product is purified by ethanol precipitation, thoroughly
resuspended in 3XSSC, and printed onto a poly-L-lysine coated slide.

The materials, reagents, and solutions used include: 96 well alkaline lysis miniprep
kit (Edge BioSystems, Gaithersburg, MD); LB Broth (Biofluids, Rockville, MD);
Superbroth (Biofluids, Rockville, MD); dATP, dCTP, dGTP, dTTP, 100 mM each #27-
2035-02, store frozen, -20°C (Pharmacia, Peapack, NJ); PCR primer AEK M13F (5'-
GTTGTAAAACGACGGCCAGTG-3") (SEQ ID NO. 251) and AEK M13R (5'-
CACACAGGAAACAGCTATG-3") (SEQ ID NO. 252) at 1 mM concentration, store
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frozen, -20°C; 10X PCR Buffer, # N808-0189, and Ampli-Tag DNA polymerase, # N808-
4015 store frozen, -20°C (Perkin Elmer, Norwalk, CT); Carbenicillin (Gibco-BRL,
Rockville, MD); Ethanol (200 Proof USP Ethyl Alcohol); 1M Tris-HCI (pH 8); 0.5M
NaEDTA (pH 8); T Low E; Buffer; 20X SSC; Glycerol (enzyme grade); Sodium Acetate
(tri-hydrate); Boric Acid; Sodium Hydroxide (1M); Glacial Acetic Acid; Succinic
anhydride, #23969-0 and 1-methyl-2-pyrrolidinone, # 32863-4 (Aldrich Chemical Co., St.
Louis, MO); Diethyl Pyrocarbonate (DEPC) treated H,O ; Master set of clone-purified,
sequence verified human ESTs (e.g. gf211 release, Research Genetics, Huntsville, AL); 96
pin inoculating block (#VP 4088, V&P Scientific, Inc, San Diego, CA); Airpore Tape
Sheets, (# 19571, QIAGEN Inc., Valencia, CA); Sterile 96-well plate seals, (e.g. # SEAL-
THN-STR (Elkay Products, Inc., Shrewsbury, MA); 96-well U-Bottom Microtiter Plates,
#3799 and 96-well V-Bottom Microtiter Plates, #3894 (Corning Inc., Corning, NY); Thin
wall PCR plate and Cylcleseal PCR plate sealer (e.g. #1038-50-0 and #1044-39-4, Robbins
Scientific Corp. Sunnyvale, CA); household one-gallon sealable storage bags (e.g. Glad
Lock); heat sealable storage bags and heat sealer; 0.2 mm Sterile Filtration unit; Diamond
scribe for writing on slides; Pyrex baking dish (~ 24x34x5 cm); UV transparent plastic wrap
(e.g. Glad Cling Wrap); 30 slide rack (stainless steel) #113 and 30 slide glass tank, #122
(Shandon Lipshaw, Pittsburgh, PA); 1L glass tank; 1L glass beaker; 1L graduated; cylinder ;
Stir bar; Slide Box (plastic with no paper or cork liners), (e.g. #60-6306-02, PGC Scientific,
Gaithersburg, MD); PCR heat cycler (¢.g. DNA Engine Tetrad, MJ Research, Waltham,
MA); Centrifuge with a horizontal ("swinging bucket") rotor with a depth capacity of 6.2 cm
for spinning microtiter plates and filtration plates (e.g. Sorvall Super T 21, Sorvall Inc.,
Newtown, CT); 37°C Shaker incubator with holders for deep-well plates; 37°C Waterbath;
65°C Incubator; Vortex mixer; Immunowash microtiter plate washer, #1575 (BioRad,
Hercules, CA); pH Meter; Platform Shaker; UV Stratalinker 2400, (Stratagene La Jolla,
CA); Stirrer/Hotplate; Robotic slide printer; - 80°C Freezer; - 20°C Freezer; 45% (w/v)
Sterile Glycerol ; 450 grams enzyme grade glycerol per liter 9 Autoclave and store at room
temperature); T low E Buffer ; 1M Tris-HCl (pH 8.0) 10 mL; 0.5 M EDTA (pH 8.0) 0.2
mL; DEPC treated H,O 990 mL (Autoclave and store at room temperature); Carbenicillin
stock solution (1 gram of carbenicillin in 10 mls of sterile water, Sterile filter witha 0.2
micron filter, Store frozen at -20°C); LB with 100 pg/ml carbenicillin (Add 1 ml of
carbenicillin stock solution to 1 liter of LB, Make fresh); 3M Sodium Acetate pH=6.0
(408.24 grams sodium acetate (tri-hydrate) pef liter, 3M acetic acid (172.4 ml per

liter), Titrate the pH of the 3M sodium acetate solution to pH 6.0 with the 3M acetic acid
solution, Filter sterilize using a 0.2 micron filter, Store at room temperature);
Ethanol/acetate mix (Ethanol (100%) 950 ml, Sodium acetate pH=6.0, 50 ml); 1000 ml 3X
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SSC; DEPC H,0 42.5 ml; 20X SSC 7.5 ml; 50 ml 70% Ethanol; Ethanol (100%) 350 ml;
DEPC H,0O 150 ml; 500 ml.

The first step is to grow the EST clones. An exemplary method is described below.
In one embodiment, the cDNA clones were obtained from Research Genetics (Huntsville,
AL) and were their standard microarray set, which consisted of 3789 sequence-verified
known genes and 2778 sequence-verified ESTs. In other embodiments, sequence verified
libraries with 42,578 cDNA clones were used and obtained from Research Genetics
(Huntsville, NC) as described in Example 3.

The sealed master plates are incubated over night at 37°C. Most suppliers provide
low density bacterial cultures. Replicating directly from these dilute stocks frequently
results in non-growth in the secondary culture. If making the template from a plate that had
previously been cultured to high density before freezing, this initial growth step should not
be used, as it will reduce the viability of the cultures.

A set of standard 96 well round (U) bottom plates is then prepared by labeling all
plates and placing 100 pl of LB broth containing 100 pg/ml carbenicillin in each well.
These plates are used as working copies. To preserve the master set of plates, it is useful to
make replicate copies of the master plate to serve as working copies when the master plate is
first replicated. The EST clones are then checked to insure that they were in a vector
conferring ampicillin resistance, as is common with human IMAGE clones.

The master plates are spun briefly (about two minutes) at 1000 rpm in a horizontal
microtiter plate rotor to remove condensation and droplets from the seals before opening.
Bacterial culture fluid on the sealers can easily be transferred from one well to others, cross-
contaminating the stocks.

Then a container is partially filled with 100% alcohol. The 96 pin-replicating tobl is
dipped in the alcohol, removed and then the pins were flamed.

The inoculation block is allowed to cool briefly, then the replicating tool is dipped
in the master plate and then into the daughter plate. This is repeated as necessary for each
plate inoculated. It is useful to color the plate corner near the A-1 well of all master and
daughter plates with a marker pen before beginning the replication process in order to
reduce mistakes in the relative orientation of the plates. The suggested plates have a notch at
this corner as well.

The inoculated LB plates, with the lids on, are placed into a one gallon sealable bag
containing a moistened paper towel and grow overnight at 37°C. -Many 37°C incubators
tend to dry out microtiter plate cultures. Placing the plates in a highly humidified bag avoids
this problem.
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Next, deep well plates are filled with 1 ml of Superbroth (100 pg/ml carbenicillin)
per well. These plates serve as the source of culture for template preparation. Using the
replicating tool, the deep well plates are then inoculated directly from the freshly grown LB
plates. Next, the openings of the deep well plates are covered with Qiagen Airpore Tape
Sheets and the plastic lids are placed over the sheet. The plates are then placed in a 37°C
shaker incubator at 200 RPM for twenty-four hours. 50 pl of 45% (w/v) sterile glycerol is
added to each well of any working plates that are to be frozen (-80°C) and subsequently
used as culture sources.

After the EST clones are grown, the plasmid templates have to be isolated. First,
the lysis buffer (Edge Biosystems Kit) is warmed to 37°C to dissolve the SDS. Then the
RNAse solution is added to the resuspension buffer (Edge Biosystems Kit), 1 ml/100 ml,
and stored at 4°C. The receiving plates are prepared from the Edge Biosystems Kit by
adding 350 pl of ethyl alcohol to each well of the receiving plates. The filter plate is then
placed on top and secured with tape. The bacterial cultures in the deep well plates are
centrifuged at 1500 x g for seven minutes in a centrifuge equipped with a horizontal rotor
for 96-well plates. They were then briefly inverted and excess media is tapped out on a
clean paper towel. The pellets will loosen and may be lost when pouring off excess media if
this step is delayed.

The pellet is then resuspended in 100 pl of Resuspension Buffer, and Vortexed until
the entire pellet was re-suspended. This step is critical. Poor resuspension of the cells results
in clumps of cells that do not lyse in subsequent steps. This reduces the yield and decreases
the purity of the product. 100 ul of Lysis Buffer is then added and the solution is mixed
gently by rocking the plates from side to side, to avoid shearing the bacterial chromosomal
DNA. 100 pl of Precipitation buffer is added to each well and briefly mixed. Then, 100 ul
of Neutralization buffer is added to each well and vortexed.

The contents of the deep wells are then transferred to the waiting filter
plates/receiving plate stacks using the wide bore pipette tips provided in the kits. The
stacked plates are then centrifuged at 1500 x g for twelve minutes in a centrifuge equipped
with a horizontal rotor for 96-well plates. The stacked plates are then removed from the
centrifuge. The filter plates are removed and discarded. The alcohol and filtrate are
decanted from the receiver plate and the excess alcohol is touched off on clean paper towels.
500 pl of 70% ethanol is added to each well and immediately decanted and excess alcohol is
touched off with a clean paper towel. Then, the plates are placed in a clean drawer without

their lids, covered with a clean paper towel and allowed to dry overnight.
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The next day, the DNA is resuspended in 200 ul of T Low E Buffer. The top is
sealed with plate sealer and rehydrated at 4°C for at least two days before using. They are
stored at -20°C in the interim.

After the plasmid templates have been isolated, the EST inserts are amplified. For
each 96 well plate to be amplified, a PCR reaction mixture is prepared containing the
following ingredients: 1000 pl of 10X PCR Buffer, 20 uL of dATP (100 mM), 20 pL of
dGTP (100 mM), 20 pL of dCTP (100 mM), 20 pL of dTTP (100 mM), 5 uL of AEK M13F
primer (1 mM), 5 pL of AEK M13R primer (1 mM), 100 pL of Ampli-Taq polymerase (5
U/pl), and 8800 mL of H,O. The 96-well PCR plates are then labeled and 100 pl of the
PCR reaction mixture from above is aliquotted to each well. The plates are then gently
tapped to insure that no air bubbles are trapped at the bottom of the wells. 1 ul of purified
EST plasmid template from above is then added to each well. The donor and recipient
plates are then marked at the corner, near the A1 well to facilitate correct orientation during
transfer of the template. It is important to make sure that the pipette tips are all submerged
in the PCR reaction mix when delivering the template. Missing the liquid is easier when
multi-channel pipettes are used.

The following thermal cycle series is then performed: 1 initial cycle of heating to
96°C and holding for 30 sec, 25 cycles of denaturing at 94° C for 30 sec, reannealing at
55°C for 30 sec, and extending at 72°C for 150 sec, one final cycle of holding at 72°C for 5
minutes, then cooling to ambient temperature. After the above cycle, the plates are held at
4°C while quality controls are performed.

The quality control is done by agarose gel electrophoresis of the ESTs. If this is the
first time the template for these ESTs is being amplified, 2 pl of each PCR product is
analyzed on a 2% agarose gel. If amplified products from this template had been previously
tested, then one row of wells from each plate amplified is analyzed. Gel imaging allowed a
rough quantitation of product while giving an excellent characterization of the product.
Band size, as well as the number of bands observed in the PCR products, contributed to an
understanding of the final results of the hybridization. The use of gel well formats suitable
for loading from 96 well plates and programmable pipetters made this form of analysis
feasible on a large scale.

The materials, reagents and solutions for the quality control check included:
Electrophoresis apparatus with capacity for four 50 well combs, (e.g. #D3, Owl Scientific,
Woburn, MA); 50 X Tris-Acetate Electrophoresis BufferM; Agarose; Dye Solution (Xylene
Cyanol/Bromophenol Blue) (e.g. #351-081-030, Quality Biological Inc., Gaithersburg MD);
Glycerol (enzyme grade); Ethidium Bromide solution (10 mg/ml); 100 base-pair ladder size
standard; Programmable, 12-channel pipetter (e.g. #2019, Matrix Technologies, Lowell,
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MA); Disposable microtiter mixing trays (e.g. Falcon #353911, Becton Dickinson, Franklin
Lake, NJ); Electrophoresis power supply ; 1X TAE Buffer ; 50X TAE Buffer 40 ml;
Ethidium Bromide (10 mg/ml) 0.1 ml and Water 960 ml; 1000 ml; Loading Buffer ;
Glycerol (enzyme grade) 4.0 ml, DEPC Water 0.9 ml, and Dye Solution* 0.1 ml for a total
of 5.0 ml (*THis solution is 0.25% (w/v) Xylene Cyanol and 0.25% (w/v) Bromophenol
Blue); 100 bp Size Standards; DNA ladder (1 mg/ml) 50 pL, 1 M Tris-HCI (pH 8.0) 5 pl,
0.5 M EDTA (pH 8.0) 5 pl, and Loading Buffer 440 pl for a total of 500 pl

The electrophoresis is carried out with a 2% agarose gel (1X TAE) with four combs
(50 tooth) that is submerged in an electrophoresis apparatus with sufficient 1X TAE buffer
to just cover the surface of the gel. A reservoir of Loading Buffer is prepared, using 12
wells of a microtiter plate. Then a pipetter is programmed to sequentially carry out the
following steps: fill with 2 pl, fill with 1 pL, fill with 2 pl, mix a volume of 5 pl five times,
expel 5 pl. Twelve (12) disposable tips are then placed on the pipetter. 2 pl of PCR product
from wells A1-A12 of the PCR plate were loaded, followed by 1 pl of air, then 2 pul of
Loading Buffer from the reservoir. The tips are then placed in clean wells of a disposable
mixing tray and the pipette is allowed to mix the sample and loading dye. The pipette tip is
then placed in a 50 well row so that the tip containing the PCR product from well Al is in
the second well of the row, and the other tips are in every other succeeding well.

The process is repeated (changing tips each time), to load PCR plate row B starting
in the 3rd well, interleaved with the A row, the C row starting at well 26, and the D row at
well 27, interleaved with the C row. Then 5 pl of 100 bp Size Standards are placed in wells
1 and 50. This process is repeated, to load samples from rows E, F, G, and H in the second,
50 well row of gel wells, to load samples from two 96 well PCR plates per gel, or single row
samples from 16 PCR plates. To reduce diffusion and mixing, a voltage is applied to the gel
for a minute between loading each well strip. This caused the DNA to enter the gel, and
reduced band spreading and sample loss.

A voltage is then applied to the gel and it is run until the bromophenol blue (faster
band) has nearly migrated to the next set of wells. For a gel that is 14 cm in the running
dimension, and 3 cm between each row of wells, 200 volts were applied for 15 minutes.
Digital photos of the gel are taken and the images stored for future reference. The gels
should show bands of fairly uniform brightness distributed in size between 600 to 2000
base-pairs. Further computer analysis of such images can be carried out with image analysis
packages to provide a list of the number and size of bands. Ideally this information can be
made available during analysis of the data from hybridizations involving these PCR

products.
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After the quality control checks are run on the plates, the next step involves
purifying the PCR products. 96 well V-bottom plates were filled with 200 pl per well of
ethanol/acetate mix. The ethanol acetate solution used for precipitation is less acidic (pH 6)
than is typically used. In this instance, more acidic solutions produce precipitates which are
harder to resuspend without improving yield.

100 pl per well of PCR product is transferred into V-bottom plates and mixed by
pipetting a volume of 75 pl per well four times. The plates are then placed in a
-80°C freezer for one hour or stored overnight at -20°C. The plates are stored at
-20°C if they were to be left for more than one hour, because aggressive precipitation
produces precipitates which are hard to resuspend. The plates are then thawed to reduce
brittleness and melt any ice, which may have formed in the wells.

The plates are loaded into a centrifuge with a horizontal microtiter plate rotor and
spun at 2600 x g for 40 minutes at 4°C. Next, the supernatant from each well is aspirated
using the Immunowash plate washer. Settings for the depth of aspiration by the plate
washer needed to be adjusted to suit the microtiter plates used. It is advisable to leave
approximately 10-20 ml in the bottom of the well to avoid disturbing the pellet.

200 pl of 70% ethanol is delivered to each well in the plate using the Immunowash
plate washer, and the plates are centrifuged at 2600 x g for 40 minutes. The supernatant is
aspirated from each well using the Immunowash plate washer, and the plates are dried
overnight in a closed drawer. They should not be dried in a speed-vac because desiccated
PCR products are hard to resuspend.

After the PCR products are purified, they are then resuspended by adding 40 pl of
3X SSC per well. The plates are then sealed with a foil sealer, taking care to achieve a tight
seal over each well. The plates are then placed in heat sealable bags with paper towels
moistened with 3X SSC and the bag is sealed with a heat sealer. The high external humidity
within the sealed bag helped to keep the volumes in the individual wells from varying. The
bags are then placed in a 65°C incubator for 2 hours. The heat in the incubator is then
turned off, and the plates are allowed to cool gradually in the incubator to avoid
condensation on the sealers. The plates are stored at -20° C.

The yield of the PCR suspension is then checked by fluorometric determination of
DNA concentration. 1 pl of resuspended PCR product from one row of wells from each
plate on a 2% agarose gel was analyzed as previously described. Adequate precipitation and
resuspension produce very intense bands, with no material failing to leave the loading well,
and no smear of material from the band towards the loading well.

While it would be ideal to be able to exactingly quantify each EST PCR product and

spot each DNA species at equivalent concentrations, it is impractical for most labs to do so



WO 2006/026051 PCT/US2005/027660

10

15

20

25

30

35

63

when thousands of ESTs must be prepared. Fortunately, it is possible to use a strategy where
excess DNA is spotted, so that the exact quantities used do not produce much variation in
the observed results. When using this strategy, it is necessary to track the average
productivity of the PCR reactions. Fluorometry provides a simple way to obtain an
approximate concentration of the double-stranded PCR product in the PCR reaction mix.

Next, the double stranded DNA is quantified. The materials, reagents, and solutions
necessary include: reference double-stranded DNA (0.5 mg/ml) (e.g. #15612-013
Gibco/BRL, Bethesda, MD), 96 well plates for fluorescent detection (e.g. #7105, Dynex,
Chantilly, VA), Fluorometer (e.g. #LS50B, Perkin Elmer, Norwalk, CT), FluoReporter Blue
dsDNA Quantitation Kit (#F-2962, Molecular Probes, Eugene, OR), TE, 12 channel multi-
pipetters, Computer equipped with Microsoft Excel software, Ds-DNA Standards: 50 pg/ml,
100 pg/ml, 250 pg/ml, 500 pg/ml, pl TE 90, 80, 50, 0 pl ds-DNA (0.5 mg/ml) 10, 20, 50,
100, (It is good practice to check both the integrity (agarose gel) and the concentration
(absorbance) of the standard before use); Fluor Buffer (HoecHist 33258 solution (contains
the dye at an unspecified concentration in a 1:4 mixture of DMSO:H,0) (from kit) 25 pl,
TNE Buffer (TNE Buffer is 10 mM Tris-HCI (pH 7.4), 2 M NaCl, 1 mM EDTA) (from kit)
10 ml.

The double stranded DNA is quantified as follows. 96 well plates are labeled for
fluorescence assay. 200 pl of Fluor Buffer is added to each well. 1 pl of PCR product from
each well in a row of a PCR plate is added to a row of the fluorometry plate. Samples are
added to rows A through G of the fluorometry plate. In the final row of the fluorometry
plate 1 pl of each of the series of ds-DNA standards 0 pg/ml (TE only), 50, 100, 250 and
500 pg/ml ds-DNA are added. This series is repeated twice in the final row.

The fluorometer is set for excitation at 346 nm and emission at 460 nm, and
adjusted as necessary to read the plate. If the fluorometer used does not support automated
analysis, the data table is exported to Excel. The response for the standards is tested to see
that it was linear and reproducible from the range of 0 to 500 pg/ml of ds-DNA.

Next, the concentration of ds-DNA in the PCR reactions is calculated using the
following equation, after subtracting the average 0 pg/ml value from all other sample and
control values:

[ds-DNA(ug/ml)] = ((PCR sample value)/(average 100 pg/ml value))*100

Constantly tracking the yields of the PCRs makes it possible to rapidly detect many ways in
which PCR can fail or perform poorly. This assay can also be applied after precipitation and
resuspension of the PCR products to monitor overall recovery of product. 1 pl of amplified

products from one row of wells from each amplified plate by fluorometry is analyzed.
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Slides are then coated with poly-L-lysine to have a surface that is both hydrophobic
and positively charged. The hydrophobic character of the surface minimizes spreading of
the printed spots, and the charge appears to help position the DNA on the surface in a way
that makes cross-linking more efficient.

Materials, reagents, and solutions for coating the slides includes: Gold Seal
Microscope Slides (#3011, Becton Dickinson, Franklin Lake, NJ), Ethanol (100%), Poly-L-
lysine (#P8920, Sigma, St. Louis, MO.), 50 Slide Stainless Steel Rack, #900401, and 50
Slide Glass Tank, #900401, (Wheaton Science Products, Millville, NJ), Sodium Hydroxide,
Stir Plate, Stir Bar, Platform Shaker, 30 Slide Rack, #196, plastic, and 30 slide Box, #195,
plastic, (Shandon Lipshaw, Pittsburgh, PA), Sodium Chloride, Potassium Chloride, Sodium
Phosphate Dibasic Heptahydrate, Potassium Phosphate Monobasic, Autoclave, 0.2mm Filter
: Nalgene, Centrifuge : Sorvall Super 20, Slide Box (plastic with no paper or cork liners),
(e.g. #60-6306-02, PGC Scientific, Gaithersburg, MD), 1L Glass Beaker; 1L Graduated
Cylinder, 1M Sodium Borate (pH 8.0) (Dissolve 61.83g of Boric acid in 900 ml of DEPC
H,0. Adjust the pH to 8.0 with 1IN NaOH. Bring volume up to one liter. Sterilize with a
0.2 micron filter and store at room temperature), Cleaning Solution (H,O 400 ml, Ethanol
600 ml, NaOH 100 g - Dissolve NaOH in H,O. Add ethanol and stir until the solution
clears. If the solution does not clear, add H,O until it does), and Poly-L-lysine Solution
(poly-L-lysine (0.1% w/v) 35 ml PBS 35 ml H,0 280 ml 350 ml)

First, the slides are placed into 50 slide racks and the racks are placed in glass tanks
with 500 ml of cleaning solution. Gold Seal Slides are highly recommended, as they have
been found to have consistently low levels of autofluorescence. It is important to wear
powder free gloves when handling the slides to avoid contamination.

The tanks are placed on platform shakers for two hours at 60 rpm. After being
shook, the cleaning solution is poured out, and the slides are then washed in H,O for three
minutes. This wash is repeated four times. The slides are then transferred to 30 slide plastic
racks and placed into small plastic boxes for coating. The slides are then submerged in 200
ml poly-L-lysine solution per box. The slide boxes are then placed on platform shaker for
one hour at 60 rpm. The slides are rinsed three times with H,O, and submerged in H,O for
one minute, and then centrifuged for two minutes at 400 xg and the slide boxes used for
coating are dried.

The slides are then placed back into the slide box used for coating and allowed to
stand overnight before transferring to a new slide box for storage. This allowed the coating
to dry before it was handled. The slides are allowed to age for two weeks on the bench, ina
new slide box, before they are printed on. The coating dried slowly, becoming more

hydrophobic with time.
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Slide boxes used for long term storage should be plastic and free of cork lining. The
glue used to affix the cork will leach out over time and give slides stored in these types of
boxes a greasy film that has a high degree of autofluorescence. All glassware and racks
used for slide cleaning and coating should be cleaned with highly purified H,O only, and
detergent should not be used.

Once the slides are coated, they were printed. The variety of printers and pens for
transferring PCR products from titer plates to slides precludes highly detailed descriptions
of the process. The following steps provide a general description of the processing.

The print pens are pre-cleaned according to the manufacturer's specification. The
printer slide deck is then loaded with poly-L-lysine coated slides from above. The plates
containing the purified EST PCR products are thawed and centrifuged briefly, (about two
minutes) at 1000 rpm in a horizontal microtiter plate rotor to remove condensation and
droplets from the seals before being opened. 5 to 10 pl of the purified EST PCR products
are transferred to a plate that served as the source of solution for the printer. Printing with
quill-type pens usually requires that the volume of fluid in the print source was sufficiently
low, so that when the pen was lowered to the bottom of the well, it was submerged in the
solution to a depth of less than a millimeter. This keeps the pen from carrying a large
amount of fluid on the outside of the pen shaft and producing variable, large spots on the
first few slides printed.

A repetitive test print is run on the first slide. In this operation, the pens are loaded
with the DNA solution, and then the pens serially deposited this solution on the first slide in
the spotting pattern specified for the print. A test is run to check the size and shape of the
specified spotting pattern, as well as its placement on the slide. It also serves to verify that
the pens are loading and spotting, and that a single loading produced as many spots as were
required to deliver material to every slide in the printer. If one or more of the pens is not
performing at the desired level, it is re-cleaned or substituted with another pen and tested
again. If all pens are performing, the full print is carried out.

At the end of the print, the slides are removed from the printer, labeled with the
print identifier and the slide number by writing on the edge of the slide with a diamond
scribe and placed in a dust free slide box to age for one week. It was useful to etch a line,
which outlined the printed area of the slide, onto the first slide. This served as a guide to
locate the area after the slides are processed, and the salt spots are then washed off.

The slides are placed, printed side face up, in a casserole dish and covered with
cling wrap. The slides were then exposed to a 450mJ dose of ultraviolet irradiation in the
Stratalinker. Slides should have been and are aged at ambient temperature in a closed slide

box for one week prior to blocking. The slides are then transferred to a 30 slide stainless
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steel rack and the rack is placed into a small glass tank. 6.0 g succinic anhydride is
dissolved in 325 ml 1-methyl-2-pyrrolidinone in a glass beaker by stirring with a stir bar.
Nitrile gloves are worn and the work is carried out in a chemical fume hood while handling
1-methyl-2-pyrrolidinone (a teratogen).

25 ml 1M sodium borate buffer (pH 8.0) is added to the beaker. The solution is
allowed to mix for a few seconds, then rapidly poured into a glass tank with slides. Succinic
anhydride hydrolyzed quite rapidly once the aqueous buffer solution is added. To obtain
quantitative passivation of the poly-L-lysine coating, the reactive solution is brought in
contact with the slides as quickly as possible. The glass tank is placed on a platform shaker
in a fume hood for 20 minutes. Small particulates resulting from precipitation of reaction
products may be visible in the fluid.

While the slides are incubating on the shaker a boiling H,O bath is prepared to
denature the DNA on the slides. After the slides are incubated for 20 minutes, they are
transferred into the boiling H,O bath. The heating element is immediately turned off after
the slides are submerged in the bath. The slides are allowed to stand in the H,O bath for 2
minutes. The slides are then transferred into a glass tank filled with 100% ethanol and
incubated for 4 minutes. The slides are removed and centrifuged at 400 rpm for 3 minutes
in a horizontal microtiter plate rotor to dry the slides. The slides are then transferred to a
clean, dust free slide box and allowed to stand overnight before being used for collection of
gene expression data.

Example 2: Exemplary method of culturing cells and tumor samples

This protocol details exemplary methods used to extract RNA from cells, purify the
RNA by a combination of phase extraction and chromatography, and prepare a labeled
cDNA copy of the message fraction of the purified RNA. The protocol also describes the
process of making fluorescent cDNA representations of the message pools within the
isolated total RNA pools. This is accomplished by using the pure total RNA as a substrate
for reverse transcription in the presence of nucleotides derivatized with either a Cy3 or a
Cys5 fluorescent tag.

The materials, reagents, and solutions needed include: Trizol Reagent (#15596-018,
Life Technologies, Rockville, MD); RNeasy Maxi Kit (# 75162, Qiagen, Valencia, CA);
Chloroform; Ethanol (200 Proof USP Ethyl Alcohol); DPBS (Dulbecco's phosphate
buffered saline); 3M sodium acetate (pH 5.2); dATP, dCTP, dGTP, dTTP, 100 mM each,
store frozen, -20°C (#27-2035-02, Pharmacia, Peapack, NJ); pd(T)12-18 resuspend at
Img/ml, and store frozen -20°C ( #27-7858, Amersham Pharmacia Biotech); Anchored
oligo primer (anchored;5'-TTT TTT TTT TTT TTT TTT TTV N-3") (SEQ ID NO.253);
resuspend at 2 mg/ml, store frozen -20°C (e.g. # 3597-006, Genosys) ; CyTM3-dUTP, 1
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mM, and CyTMS5-dUTP, 1 mM, store -20°C, light sensitive ; RNasina Rnase inhibitor, store
-20°C (#N211A, Promega) ; SUPERSCRIPTTM II Rnase H' Reverse Transcriptase Kit,
store -20°C, (#18064-014, Life Technologies, Rockville, MD); C0t-1 DNA, 1mg/ml, store
frozen -20°C (#15279-011, Life Technologies, Rockville, MD); 0.5M EDTA( pH 8.0); 1 N
NaOH ; 1M TRIS-HCL; (pH?7.5); TE pH 7.4; DEPC water 50 X Tris Acetate Buffer; 15 ml
round bottom; polypropylene centrifuge tubes; 50 ml conical polypropylene centrifuge
tubes; 1.5 ml; Eppendorf tubes ; 0.2 ml thin wall PCR tube; MicroCon 100 ( Amicon Cat
No. 42412); High speed centrifuge for 15 ml tubes; Clinical centrifuge with horizontal rotor
for 50 ml conical tubes; Tissue homogenizer (e.g. Polytron PT1200 with Polytron-
Aggregate-Dispergier-und-Mischtechnik 147a Ch6014 #027-30-520-0, Brinkmann
Instruments Inc., Westbury, NY); RPE Buffer (Add 4 volumes of ethanol per volume of
RPE concentrate supplied in Quiagen Kit0; RW1 Buffer (Supplied in Qiagen Kit) 75%
EtOH( Ethanol (100%) 375 ml, and DEPC H20 125 ml for a total of 500 ml); 10x low T
dNTP Mix (25 pL dGTP (100 mM), 25 pL dATP (100 mM), 25 uL dCTP (100 mM), 10 pL
dTTP (100 mM), and 415 pL. DEPC H,O for a total of 500 pL); 5x First Strand Buffer
(Provided with Superscript IT); TAE Buffer (50X Tris Acetate Electrophoresis Buffer 20 ml,
and DEPC H20 980 mL for a total of 1000 ml)

If the celis that are used were harvested from tissue culture, the cell pellet is washed
twice in DPBS. If the cells that are used were from tissue culture, 1 ml of Trizol was added
per 2x10 cells and mixed by shaking. If tissue is being used, 100 mg of frozen tissue is
added directly to 4 ml of Trizol, and dissociated by homogenization with a rotating blade
tissue homogenizer.

Whatever the source, 2/10 volume of chloroform is added to the cells and shook for
15 seconds, and then allowed to stand for 3 minutes, followed by centrifugation at 12,000 x
g for 15 minutes at 4°C. The supernatant is taken off and added to a polypropylene tube,
while recording the volume of the supernatant.

Then 0.53 volumes of ethanol is slowly added to the supernatant while vortexing,-
this produces a final ethanol concentration of 35%. The ethanol is added drop by drop and
allowed to mix completely with the supernatant before more ethanol is added. If a high local
concentration of ethanol is produced, the RNA in that vicinity will precipitate.

The supernatant from an extraction of 2x10” to 1x10® cells is added to an RNeasy
maxi column, which is seated in a 50 ml centrifuge tube. The tube is then centrifuged at
2880 x g in a clinical centrifuge with a horizontal rotor at room temperature for 5 minutes.
The flow-through is then poured back onto the top of the column and centrifuged again.
This step is necessary because a significant amount of RNA is not captured by the column

matrix in the first pass of the RNA containing solution through the column.
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The flow-through is discarded and 15 ml of RW1 buffer is added to the column,
followed by centrifugation at 2880 x g for 5 minutes. The flow-through is discarded again
and then 10 ml of RPE buffer is added, followed again by centrifugation at 2880 x g for 5
minutes. Once again, the flow through is discarded and another 10 ml of RPE buffer is
added, and the column was centrifuged at 2880 x g for 10 minutes.

Next, the column is placed in a fresh 50 ml tube and add 1 ml of DEPC treated
water from the kit is added to the column, and the column is allowed to stand for 1 minute.
The column is then centrifuged at 2880 x g for 5 minutes, and another 1 ml of water is
added to the column. The column is allowed to stand for 1 minute, followed by
centrifugation at 2880 x g for 10 minutes.

Then, 400 pl portions of the column eluate is aliquotted to 1.5 ml Eppendorf tubes,
to which 1/10 volume of 3M sodium acetate (pH 5.2) is added, along with 1 ml of ethanol.
The tubes are then allowed to stand for 15 minutes, after which they are centrifuged at
12000 x g at 4C for 15 minutes. The pellet is then washed two times in 75% EtOH and
stored at -80°C

The RNA is resuspended at approximately 1 mg/ml in DEPC H,O. It is then
concentrated to greater than 7 mg/ml by centrifugation on a MicroCon 100 filter unit,
centrifuged at 500 x g, checking as necessary to determine the rate of concentration. This
step removes many residual, small to medium sized, molecules that inhibit the reverse
transcription reaction in the presence of fluorescently derivatized nucleotides. The
concentration of RNA in the concentrated sample is then determined by spectrophotometry,
and the sample was stored at -80°C.

If an anchored oligo dT primer is used, the primer is annealed to the RNA in the
following 17 pl reaction (a 0.2 ml thin wall PCR tube is used so that incubations could be

carried out in a PCR cycler):

Component addition for Cy5 labeling addition for Cy3 labeling
Total RNA (>7 mg/ml) 150-200 pg 50-80 pg

Anchored primer (2 pg/pl) 1ul 1pl

DEPC H20 to 17 ul to 17 ul

If an oligo dT(12-18) primer was used, the primer was annealed to the RNA in the

following 17 pl reaction:

Component addition for CyS5 labeling addition for Cy3 labeling
Total RNA (>7 mg/ml) 150-200 pg 50-80 pg
dT(12-18) primer (1 pg/ul) 1pl 1ul

DEPC H20 to 17 to 17 pl
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The incorporation rate for Cy5-dUTP is less than that of Cy3-dUTP, so more RNA
is labeled to achieve more equivalent signal from each species.

It is then heated to 65°C for 10 minutes and cooled on ice for 2 minutes. Then, 23
pl (8 pl of 5x first strand buffer, 4 pl of 10x low T dNTPs mix, 4 pl of Cy5 or Cy3 dUTP (1
mM), 4 pl of 0.1 M DTT, 1pl of Runasin ( 30 u/pl), and 2 pl of Superscript IT (200 u/ul)) of
reaction mixture containing either Cy5-dUTP or Cy3-dUTP nucleotides is added, mixed
well by pipetting and a brief centrifuge spin is used to concentrate it in the bottom of the
tube. Superscript polymerase is very sensitive to denaturation at air/liquid interfaces, so be
careful to suppress foaming in all handling of this reaction.

It is then incubated at 42°C for 30 min., after which 2 pl Superscript I is added,
making sure the enzyme is well mixed in the reaction volume and incubated at 42° C for 30-
60 min. Then, 5 ul of 0.5M EDTA is added, making sure the reaction is stopped with
EDTA before adding NaOH (the next step), since nucleic acids precipitate in alkaline
magnesium solutions.

Then, 10 pl 1N NaOH is added and it is incubated at 65° C for 60 minutes to
hydrolyze residual RNA, after which it was cooled to room temperature. The purity of the
sodium hydroxide solution used in this step is important. Slight contamination or long
storage in a glass vessel can produce a solution that will degrade the Cy5S dye molecule,
turning the solution yellow. Some researchers achieve better results by reducing the time of
hydrolysis to 30 minutes.

It is then neutralized by adding 25 pl of 1M Tris-HCI (pH 7.5). Then, the labeled
¢DNA is desalted by adding the neutralized reaction, 400 pl of TE pH 7.5 and 20 pg of
human CO0t-1 DNA to a MicroCon 100 cartridge. It is then pipetted to mix, and spun for 10
minutes at 500 x g. 200 pl TE pH 7.5 is added, and the solution is then concentrated to
about 20-30 ul (approximately 8-10 min at 500 x g). Alternatively, a smaller pore
MicroCon 30 is used to speed the concentration step. In this case, the first wash is
centrifuged for approximately 4.5 minutes at 16,000 xg and the second (200 pl wash) for
about 2.5 minutes at 16,000 xg.

It is then recovered by inverting the concentrator over a clean collection tube and
spinning for 3 min at 500 x g. In some cases, the cy5 labeled cDNA forms a gelatinous blue
precipitate that is recovered in the concentrated volume. The presence of this material
signals the presence of contaminants. The more extreme the contamination, the greater the
fraction of cDNA which will be captured in this gel. Even if heat solubilized, this material
tends to produce uniform, non-specific binding to the DNA targets. When concentrating by
centrifugal filtration, the times required to achieve the desired final volume are variable.

Overly long spins can remove nearly all the water from the solution being filtered. When



WO 2006/026051 PCT/US2005/027660

10

15

20

25

30

70

fluor-tagged nucleic acids are concentrated onto the filter in this fashion, they are very hard
to remove, so it is necessary to approach the desired volume by conservative approximations
of the required spin times. If control of volumes proves difficult, the final concentration can
be achieved by evaporating liquid in the speed-vac. Vacuum evaporation, if not to dryness,
does not degrade the performance of the labeled cDNA.

Next, a 2-3 pl aliquot of the Cy5 labeled cDNA is taken for analysis, leaving 18-28
pul for hybridization. This probe is run on a 2% agarose gel (6cm wide x 8.5 cm long, 2 mm
wide teeth) in Tris Acetate Electrophoresis Buffer (TAE). For maximal sensitivity when
running samples on a gel for fluor analysis, a loading buffer with minimal dye was used and
no ethidium bromide is added to the gel or running buffer.

The gel is then scanned on a Molecular Dynamics Storm fluorescence scanner
(setting: red fluorescence, 200 micron resolution, 1000 volts on PMT). Successful labeling
produces a dense smear of probe from 400 bp to >1000 bp, with little pile-up of low
molecular weight transcripts. Weak labeling and significant levels of low molecular weight
material indicates a poor labeling. A fraction of the observed low molecular weight material
is unincorporated fluor nucleotide.

Next, the fluorescent cDNA had to be hybridized to the microarray. The volume of
hybridization solution required is first determined. The rule of thumb is to use 0.033 pl for
each mm 2 of slide surface area covered by the cover slip used to cover the array. An array
covered by a 24 mm by 50 mm cover slip required 40 pl of hybridization solution. The
volume of the hybridization solution is critical. When too little solution is used, it is difficult
to seat the cover slip without introducing air bubbles over some portion of the arrayed ESTs,
and the cover slip will not sit at a uniform distance from the slide. If the cover slip is bowed
toward the slide in the center, there will be less labeled cDNA in that area and hybridization
will be non-uniform. When too much volume is applied, the cover slip will move easily
during handling, leading to misplacement relative to the arrayed ESTs, and non-
hybridization in some areas of the array.

For a 40 ul hybridization, the Cy3 and Cy5 labeled cDNAs are pooled into a single
0.2 ml thin wall PCR tube and the volume is adjusted to 30 pul by either adding DEPC H,O0,
or removing water in a SpeedVac. If a vacuum device is used to remove water, high heat or
heat lamps are not used to accelerate evaporation because the fluorescent dyes could be
degraded.

For a 40 pl hybridization the following components are combined:

High Sample Blocking High Array Blocking
Cy5+Cy3 probe 30 ul 28 ul
Poly d(A) (8mg/ml) 1ul 2ul
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Yeast tRNA (4mg/ml) 1ul 2 ul
Human C0t-1 DNA (10mg/ml) 1pl 0pl
20x SSC 6 ul 6 pl
50x Denhardt's blocking solution 1 pl (optional) 2l
Total volume 40ul 40ul

Arrays and samples can vary somewhat, making it necessary to vary the
composition of the hybridization cocktail. In cases where there is residual hybridization to
control repeat DNA samples on the array, more COt-1 DNA was used, as in the High
Sample Blocking formulation. When there is diffuse background or a general haze on all of
the array elements, more of the non-specific blocker components is used, as in the High
Array Blocking formulation.

The components are mixed well by pipetting, heated at 98°C for 2 minutes ina PCR
cycler, cooled quickly to 25°C and 0.6ul of 10% SDS is added. It was then centrifuged for 5
min at 14,000 x g. The fluor labeled cDNAs have a tendency to form small, very
fluorescent, aggregates which result in bright, punctate background on the array slide. Hard
centrifugation will pellet these aggregates, preventing introducion to the array.

The labeled cDNA is applied to a 24 mm x 50 mm glass cover slip and then touched
with the inverted microarray. Applying the hybridization mix to the array and cover
slipping it is an operation which requires some dexterity to get the positioning of the cover
slip and the exclusion of air bubbles just right. It was helpful to practice this operation with
buffer and plain slides before attempting actual samples. The hybridization solution is
added to the cover slip first, since some aggregates of fluor remain in the solution and will
bind to the first surface they touch.

The slide is then placed in a microarray hybridization chamber, 5 pl of 3x SSC is
added to the reservoir, if the chamber provided one, or at the scribed end of the slide and the
chamber is sealed. The chamber is submerged in a 65°C water bath and the slide is allowed
to hybridize for 16-20 hours. There are a wide variety of commercial hybridization
chambers. Tt was worthwhile to prepare a mock hybridization with a blank slide, load it in
the chamber and incubate it to test for leaks, or drying of the hybridization fluid, either of
which cause severe fluorescent noise on the array.

Next, the unbound fluorescent cDNA is washed off. The hybridization chamber is
removed from the water bath, cooled and carefully dried off. The chamber is unsealed and
the slide is removed. As there may be negative pressure in the chamber after cooling, it is
necessary to remove water from around the seals so that it is not pulled into the chamber and

onto the slide when the seals are loosened.
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The slide is placed, with the cover slip still affixed, into a Coplin jar filled with
0.5X SSC/0.01% SDS wash buffer. The cover slip is allowed to fall from the slide and then
removed from the jar with a forceps. The slide is allowed to wash for 2-5 minutes. The
slide is transferred to a fresh Coplin jar filled with 0.06X SSC, and allowed to wash for 2-5
minutes. The sequence of washes may need to be adjusted to allow for more aggressive
noise removal, depending on the source of the sample RNA. Useful variations are to add a
first wash which is 0.5X SSC/0.1% SDS or to repeat the normal first wash twice.

The slide is then transferred to a slide rack and centrifuged at low rpm (700-1000)
for 3 minutes in a clinical centrifuge equipped with a horizontal rotor for microtiter plates.
If the slide is simply air dried, it frequently acquires a fluorescent haze. Centrifuging off the
liquids results in a lower fluorescent background. As the rate of drying can be quite rapid, it
is suggested that the slide be placed in the centrifuge immediately upon removal from the
Coplin jar.

Image analysis can be performed using DeArray software (Chen, Y., Dougherty,
E.R. and Bittner, M.L. Ratio-based decisions and the quantitative analysis of cDNA
microarray images, Biomedical Optics 2, 364-374 (1997).

Example 3: Predicting Clinical Outcome for Patients with Neuroblastoma

Fifty-six pre-treatment primary neuroblastoma (NB) tumor samples from 49 NB
patients with outcome information were obtained retrospectively from 3 sources presenting
between 1992-2000 (Table 4). All patients were treated according to local or national
guidelines that followed similar protocols, which included “wait-and-see” after surgery or
combinations of vincristine, doxorubicin, carboplatin, cisplatin, cyclophosphamide,
melphalan and etoposide, depending on the risk factors. All samples were anonymized, and

our protocol was deemed exempt from the NIH Multiple Project Assurance.

Table 4. Neuroblastoma samples used in the study and ANN prognostic prediction
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All samples (except NB1, NB2, NB3, NB4, NB207, NB209 and NB210) were used
in the leave-one-out ANN analysis. Samples highlighted in gray are the 21 test samples,
and the rest were used for training during the clone optimization procedure. There were 7
replicated samples, marked by the numbers in superscript.

Sample Source: 1= Cooperative Human Tissue Network (CHTN, Ohio, USA);
2=German Cancer Research Center (GCRC); 3=The Children’s Hospital at Westmead
(CHW, Australia).

INSS= International Neuroblastoma Staging System.

MYCN amplification status: AMP=amplification; NA= not amplified.

Shimada Histology: F=favorable, “-”= not known, UF= unfavorable.

COG risk stratification: H=high-risk; I=intermediate-risk; L=low-risk.

Ave. ANN Vote= average ANN committee votes.

ANN prediction: average ANN vote <0.5=A (alive); >0.5=D (dead).

Clinical Outcome: A= alive without event; D= deceased due to NB disease.

Pre-treatment tumor samples were snap-frozen in liquid nitrogen following removal
from the patients. Tumors were diagnosed as NB by local centers experienced in the
management of these cancers. Additionally, the 56 samples were confirmed to be NBs by
ANNS using the previously-identified NB-specific gene expression profiles, shown in the

examples above. Patients were divided into two outcome groups: “good-outcome” group
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had event-free survival (i.e. neither relapse nor NB progression) for at least 3 years (n=30),
and “poor-outcome” died due to NB disease (n=19). The median age for the good-outcome
group was 0.9 years (range from 0.1 to 4.6 years) and for the poor-outcome group was 2.8
years (range from 0.8 to 10.5 years) (Table 4).

Total RNA was extracted from the frozen pre-treatment tumor samples using a
previously published method (Wei, J. S. and Khan, J. Purification of Total RNA from
Mammalian Cells and Tissues. In: D. Bowtell and J. Sambrook (eds.), DNA Microarrays: A
Molecular Cloning Manual, pp. 110-119. Cold Spring Harbor, New York: Cold Spring
Harbor Laboratory Press, 2002). An Agilent BioAnalyzer 2100 (Agilent, Palo Alto, CA)
was used to assess the integrity of total RNAs from the tumor samples. Total RNA from
seven human cancer cell lines (CHP212, RD, Hela, A204, K562, RDES and CA46) was
pooled in equal portions to constitute a reference RNA, which was used in all cDNA
microarrray experiments.

Messenger RNA was amplified one round using a modified Eberwine RNA
amplification procedure (Sotiriou, C., Khanna, C., Jazaeri, A. A., Petersen, D., and Liu, E.
T. Core biopsies can be used to distinguish differences in expression profiling by cDNA
microarrays. J Mol Diagn, 4: 30-36, 2002). Next, an indirect fluorescent labeling method
was used to label cDNA (Hegde, P., Qi, R., Abernathy, K., Gay, C., Dharap, S., Gaspard,
R., Hughes, J. E., Snesrud, E., Lee, N., and Quackenbush, J. A concise guide to cDNA
microarray analysis. Biotechniques, 29: 548-550, 552-544, 556 passim., 2000) wherein,
aminoallyl-dUTP (Sigma-Aldrich, St. Louis, MO) was first incorporated into cDNA in a
reverse transcription reaction in which amplified anti-sense RNA was converted into cDNA
by Superscript Il reverse transcriptase enzyme (Invitrogen, Grand Island, NY) according to
the manufacturer’s instructions. Second, unincorporated aminoallyl-dUTP was removed
with Qiagen PCR purification kits (Qiagen, Valencia, CA) according to the manufacturer’s
instructions. Third, monoreactive-Cye5 or Cye3 dyes (AmershamPharmacia, Piscataway,
NJ) were conjugated with the aminoallyl-dUTP on the cDNA. Fluorescent-labeled cDNA
was purified with Qiagen PCR purification kits.

The DNA microrarrays were fabricated from sequence-verified cDNA libraries
purchased from Research Genetics (Huntsville, AL). The library consisted of a total of
42578 cDNA clones, representing 25933 Unigene clusters (13606 known genes and 12327
unknown ESTs). The cDNA were printed on microarrays using a BioRobotics MicroGrid IT
spotter (Harvard Bioscience, Holliston, MA). Fabrication, hybridization and washing of
microarrays were performed as described above in Example 1. Images were acquired by an
Agilent DNA microarray scanner (Agilent, Palo Alto, CA), and analyzed using the
Microarray Suite program, coded in IPLab (Scanalytics, Fairfax, VA).
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Gene expression ratios between the tumor sample RNA and the reference RNA on
each microarray were normalized using a pin-based normalization method modified from
Chen et al (Chen, Y., Dougherty, E. R., and Bittner, M. L. Ratio-based decisions and the
quantitative analysis of cDNA microarray images. Biomedical Optics., 2: 364-374, 1997).
In order to include only high quality data in the analysis, the quality of each individual
cDNA spot was calculated according to Chen ef al (Chen, Y., Kamat, V., Dougherty, E.R.,
Bittner, M. L., Meltzer, P. S., and Trent, J. M. Bioinformatics, 18:1207-1215, 2002). Next,
spots with an average quality, across all samples, of less than 0.95 were excluded from the
analysis. There were 37920 (90.3%) clones that passed this quality filter.

Feed-forward resilient back-propagation multi-layer perceptron ANNs (coded in
Matlab, The Mathworks, Natick, MA) with 3 layers were used. The three layers were: an
input layer of the top 10 principal components (PCs) of the data (FIG. 4A and B) or the gene
expression ratios of each cDNA spot (for the minimized gene set, see FIG. 4B); a hidden
layer with 3 nodes; and an output layer generating a committee vote that discriminates two
classes (i.e., good- and poor-outcome groups).

Average ANN committee votes were used to classify samples, and 0.5 was used as
the decision boundary for ANN prediction throughout the study. The ideal vote was 0 for
the good-outcome group (alive), and 1 for the poor-outcome group (dead). The ANNs were
trained and used to predict NB outcomes using an 8-fold cross validation scheme in all
analyses similar as described above.

A leave-one-out prediction strategy was performed first (Fig. 44), where each
sample (out of the 49 unique samples) was left out one time during the training of the
ANNS, and the left out sample was then tested as an independent sample to predict the
outcomes with all quality-filtered clones (n=37920) without further clone selection.

Visualization of all 56 NB samples using principal component analysis (PCA) of all
quality-filtered 37920 clones revealed NB samples generally grouped according to their
clinical outcomes (Fig. 54), clearly indicating a pre-existent prognostic signature. The
ability of ANNG to predict prognosis of the 49 unique individuals was then tested (excluding
7 replicated samples) with all 37920 clones using a conservative unbiased leave-one-out
prediction strategy (Fig. 44). The ANNs correctly predicted 16/19 poor-outcome and 27/30
good-outcome cases (Fig. 5B). This corresponds to a sensitivity of 84% and specificity of
90% for the poor-outcome patients, with a positive predictive value of 84% for the poor-

and 90% for the good-outcome patients (Table 5).
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Table 5. Performance of ANN prediction

ANN Prediction Sensitivity (%) Specificity Positive Positive
(poor-outcome) (%) (poor-  predictive value predictive value
outcome) (%) (%)
(poor-outcome)  (good-outcome)
Leave-one-out with all 84 90 84 90

clones (n=49)

The average ANN vote, the ANN predicted outcome of the patient, and the clinical

outcome of the NB patients is also summarized in Table 6 below.

Table 6. ANN predicted results and Clinical outcome of NB Patients

All37920 Top 19 ANN
Sample label Clinical
Clones Ave  Genes Ave  Predicted
ANN Vote ANN Vote Outcome Outcome
NB1' - 0.02 A A
NB2? - 0.02 A A
NB3® - 0.01 A A
NB4* - 0.02 A A
NB7 0.06 0.03 A A
NB14 0.18 0.05 A A
NB15 0.03 0.02 A A
NB18 0.72 0.95 D D
NB21 0.92 0.99 D D
NB27 0.36 0.97 D D
NB29"' 0.04 0.02 A A
NB30? 0.05 0.01 A A
NB31* 0.04 0.02 A A
NB32? 0.05 0.02 A A
NB61 0.22 0.2 A A
NB69 0.16 0.8 D D
NB75 0.89 0.99 D D
NB77 0.07 0.01 A A
NB79 0.9 0.99 D D
NB205 0.52 0.84 D D
NB207° - 0.98 D D



WO 2006/026051

NB208

NB209°
NB210’
NB216
NB231

NB237
NB254
NB255

NB266
NB273°
NB275°
NB276’
NB278
NB283

0.11

0.05
0.04
0.14
0.88
0.71
0.63
0.84
0.94
0.57
0.85
0.45

78

0.02
0.98
0.97
0.02
0.02
0.11
0.98
0.24
0.98
0.96
0.99
0.98
0.94

0.9

SERCEECE - - & - R I =

R R

PCT/US2005/027660

wllivElvivERvER v 2 =B S o B B S




WO 2006/026051 PCT/US2005/027660

10

15

20

25

30

79

Survival length was calculated for the 49 unique NB patients from date of diagnosis
until date of death or last follow-up as appropriate. The probability of survival and
significance were calculated using the Kaplan-Meier and Mantel-Haenszel methods,
respectively (Kaplan, E. and Meier, P. Non-Parametric Estimation from Imcomplete
Observations. J. Am. Stat. Assoc., 53: 457-481, 1958; and Mantel, M. Evaluation of
Survival Data and Two New Rank Order Statistics Arising in its Consideration. Cancer
Chem. Rep., 50: 163-170, 1966).

The Kaplan-Meier curves demonstrated that patients with poor and good gene
expression signatures as identified by the ANNSs had significantly different survival
probabilities (P < 0.0001 see Fig. 5C).

The Cox proportional hazards model (Cox, D. Regression Models and Life Tables.
J. Royal Stat. Soc. (B), 34: 187-202, 1972) was used to determine the hazard ratios and
confidence intervals (Matthews, D. E. and Farewell, V. T. Using and Understanding
Medical Statistics. In, 3rd edition edition, pp. 150-160. Basel: Karger, 1996) for survival
between the dichotomized groups of patients, and was used to assess which factors were
jointly significant in the association with survival for the 24 high-risk patients (Cox et al.).

The Cox model parameters (b;) were converted to hazard ratios by computing
exp(b;), where exp(a) = 2.7183". The 95% confidence interval for the hazard ratio was
computed as [exp(bir), exp(big)] where by, = b;-1.96 [estimated standard error (b)] and biy =
b=1.96 [estimated standard error (b;)] (Matthews et al.). In this study, the hazard ratio
indicates the risk associated with NB-caused death while being in a greater-risk category
compared to that of being in the lower-risk category. Using the procedure described by
Simon and Altman, a likelihood ratio test was used to assess for importance of the
microarray prediction after adjusting for standard prognostic factors such as MYCN
amplification, age, or stage (Simon, R. and Altman, D. G. Statistical aspects ofprognostic
factor studies in oncology. Br J Cancer, 69: 979-985, 1994).

The Cox proportional hazard ratio for the risk of death associated with the poor
signature was 16.1 (95% confidence interval: 4.6-56.9, P<0.0001), which was higher than
those of all the other risk factors we examined (stage, MYCN amplification, age) except
Shimada Histology, and was comparable to the COG risk stratification (Table 7 and Fig.
5D).
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Table 7. Univariate Proportional Hazard Analysis for the Risk of NB-related Death

Variable H.R.

All NB Samples (n=49)
All 37920 Clones (Poor signature vs. Good

signature) tel
Top 19 ANN-Ranked Genes (Poor signature vs. -
Good signature)

COG risk stratification (High Risk vs. Low & 29.7
Intermediate Risk)

COG risk stratification (High & Intermediate Risk 136
vs. Low Risk)

COG risk stratification (High Risk vs. Low Risk)  23.2
INSS Stage (Stage 4 vs. Stages 1-3) 7.1
INSS Stage (Stage 3 & 4 vs. Stage 1 & 2) 13.6
MYCN status (amplified vs. not amplified) 9.8
Age (>1yr vs. <lyr) 12.3

Shimada Histology (unfavorable vs. favorable)
(0=27)
High Risk Samples (n=24)
MYCN status (amplified vs. not amplified) 3.5
Top 19 ANN-Ranked Genes (Poor signature vs.
Good signature)
All 37920 Clones (Poor sighature vs. Good
signature)

19.9

oo¥

5.3

95% C.I.

(4.6—56.9)

(4.0 -222.9)

(1.8-101.7)

(3.1-175.9)
(2.1-242)
(1.8-101.7)
(3.6 - 26.7)
(1.6 - 92.5)

(2.4—166.1)

(1.2-10.0)

(1.4-19.4)

Log-Rank P
Value

<0.0001

<0.0001

<0.0001

0.0009

<0.0001
0.0003
0.0009

<0.0001
0.0017

0.0001

0.01

0.0005

0.0067

The Cox proportional hazards model was used to calculate all hazard ratios (H.R.)

and confidence intervals (C.I). P-values were calculated using the Mantel-Haenszel

method.

* These hazard ratios are infinite because none of the patients predicted to have

good-outcome experienced an event (i.e., death).

Example 4: Optimization of Genes Used for NB Clinical Outcome Prediction

To identify the optimal set of genes that results in the minimum classification errors

a gene minimization procedure was performed as exemplified above. All 56 samples were

randomly partitioned into training (n=35) and testing sets (n=21) and the training set was

used for the gene selection algorithm.
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From this, it was observed that the top 24 ANN-ranked clones resulted in the
minimal classification error (Fig. 64). The top-ranked clone for each gene was taken and
this set of genes was used as a minimal gene set. These 24 clones represented 19 unique
genes as shown in Table 2.

The top-ranked clone for each gene was taken and this set of genes was used as a
minimal gene set. When the overall variance of these genes was visualized using PCA on
all 56 samples a clearer separation of the poor- from the good-outcome samples (in
comparison to that observed with the PCA for all 37920 clones) (Fig. 6B compared to Fig.
SA).

The ANN was then recalibrated with the 35 training samples using the expression
ratios for the 19 genes and correctly predicted the outcomes for 5/5 poor-outcome and 15/16
good-outcome patients in the independent test set, corresponding to a sensitivity of 100%
and a specificity of 94% for predicting poor-outcome (Fig. 6C and Table 8). The positive
predictive values were 83% and 100% for the poor- and good-outcome groups, respectively

for the test samples, and 95% and 100% for all patients (Table 8).

Table 8. Performance of ANN prediction

ANN Prediction Sensitivity (%) Specificity Positive Positive
(poor-outcome) (%) (poor-  predictive value predictive value
outcome) (%) (%)
(poor-outcome) (good-outcome)

19 Genes (Test samples: 100 94 &3 100

n=21)
19 Genes (n=49) 100 97 95 100

20

25

30

The Kaplan-Meier curves demonstrated that patients with good and poor signatures
based on the expression ratios of the 19 genes had significantly different survival
probabilities (P<0.0001 see Fig. 6D). Furthermore, no patients died in the good signature
group, thus the hazard ratio for death risk was infinite (Table 8).

The top 24 ANN-ranked clones represent 19 UniGene clusters of 12 known genes
and 7 ESTs, as DLK1, ARHI, PRSS3, and SLIT3 were represented by multiple cDNA clones
(Fig. 74). Nine of the genes were up regulated and 10 down regulated in the poor- compared
to the good-outcome group (Fig. 7, 4 and B). To our knowledge, all of the genes, except
MYCN and CD44, have not been previously associated with NB prognosis.

The expression data presented in Figure 7A, as well as additional expression data
for the top ranked 250 genes is described in Tables 9A, B, C. Whether the gene expression
is upregulated or downregulated in poor outcome patients in shown in Table 3. Expression

level of each gene was logged (base?) and mean centered. Table 9A provides expression
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data from the top 250 genes in good outcome patients used for training for ANNs. Table 9B
provides expression data for top 250 genes in poor outcome patients used for training
ANNs. Table 9C shows the expression data in the test samples from good and poor

outcome patients.
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For the gene minimization procedure the 7 replicate samples were placed in the
training set and the remaining samples were then randomly partitioned into training (n=35)
and testing (n=21) sets (Fig. 4B). The minimal number of clones for outcome prediction
was identified using the training set as described above. Quality-filtered clones were first
ranked by determining the sensitivity of prediction of the 35 training samples with respect to
a change in the gene expression level of each clone. Then, using increasing numbers of the
top ANN-ranked clones, the minimum number of clones that generated minimum prediction
errors were identified (Fig. 4B). Where multiple clones represented one gene, the top-
ranked clone was selected to obtain a minimal predictor gene set. The ANNs were then
recalibrated using the expression ratios of these genes for the training samples (without
performing principal component analysis (PCA)). Finally the survival status of the test
samples was predicted using the trained ANNs (Fig. 4B). It was also determined that the top
250 ranked genes would provide a classification error less than about 2/35. These top 250
ranked genes are given in Table 3.

Example 5: Outcome Prediction for High-Risk Patients

This example shows that the gene expression signatures for both the full set of
genes and the minimized gene set can separate those patients currently stratified as high-risk
according to their survival status.

For the 24 high-risk patients in examples 3 and 4, the Kaplan-Meier curves
demonstrated that ANNs were able to further partition these patients according to their
clinical outcomes using all 37920 quality-filtered clones (P=0.0067), as well as the top 19
ANN-ranked genes (P=0.0005) (Fig. 8 4 and B). As shown in Fig. 8B, the top 19 ANN-
ranked genes were able to correctly predict all 5 with good signature as surviving, and 18/19
with poor signature as dying, suggesting a potential benefit for predicting outcome in these
high-risk patients. The hazard ratio was again infinite as all of the patients that we predicted
to have a good-outcome survived (Table 8).

To determine if the gene expression signatures could provide additional predictive
power over the conventional risk factors, a Cox model was created using age, stage and
MYCN amplification excluding the ANN prediction results. The model showed that MYCN
amplification (P=0.0064) was the only significant factor (i.e., P<0.05, see Fig. 8C).
Therefore another multivariate model using MYCN amplification was built and the
prediction results based on all 37920 clones (Fig. 8D) (the ANN results based on the 37920
clones were used, because there were no deaths in the good signature group using the 19
genes, and in these circumstances it is not possible to create models where the hazard ratios
are infinite). Applying the likelihood ratio test, it was determined that prediction by all
clones added predictive ability to the model (P=0.012). Additionally, the Kaplan-Meier
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curves (Fig. 8 and 7F) illustrate that ANN prediction can further separate the MYCN non-
amplified patients according to their survival status based on either all clones (P=0.047) or
in particular the 19 genes (P=0.0076 see Fig. 8F).

An ANN-based method for predicting the outcome of patients with NB has been
developed that can use the expression profiles of only 19 genes that provides a significant
improvement in prediction over the current known risk factors. Moreover, it has been found
that the most important advantage of the approach was the ability to further partition COG
(Children's Oncology Group)stratified high-risk patients, in particular those without MYCN
amplification, into two subgroups according to their survival status. The ability to predict
the outcome of individual patients with high-risk NB at initial diagnosis using gene
expression signatures has major clinical implications, since approximately 70% of the
patients in this group (about 50% of all NB patients) succumb to the disease. Firstly,
patients that are identified to have a poor signature, i.e. predicted to die if given
conventional therapy, may directly benefit from the newer therapeutic strategy trials that are
currently under investigation by the cooperative study groups such as COG. Secondly,
since treatment-related death rates have been reported to be as high as 23%, it may be
possible to design future dose intensity reduction trials to minimize therapy-related
morbidity and mortality for the high-risk patients who have a good signature. An example of
such a patient in the latter category is NB14 (stage 4, MYCN-amplified) who despite his
high-risk status experienced event free survival for >3yrs as was predicted by our ANNG.
Although the survival rate for patients with COG stratified low-risk disease is 95%, our
approach may identify the few patients predicted to have a poor outcome by the ANNs who
may benefit from more aggressive therapy. For instance, although case NB18 was classified
as low-risk (based on stage 2 and MYCN not amplified), our ANNs predicted this sample as
poor-outcome, and this patient died within 1.5 years after diagnosis. These results indicate
the potential utility of using the approach for individualized management of patients with
cancer

Since there was some overlap in the expression levels of the top 19 ANN-ranked
genes between the prognostic groups, the prospect of identifying a single gene that can
accurately predict outcome is unlikely. Thus, a combinatorial approach using several genes
and artificial machine learning algorithms provided for accurate outcome prediction. MYCN
amplification is an established marker for high stage and poor outcome, and plays a role in
the aggressive phenotype of NB tumors. Our analysis confirmed MYCN as a prognostic
marker (ranked 16 out of 19), however, the median expression level of this gene was similar
in the two groups, in agreement with previous reports that MYCN expression levels are not

consistently correlated with survival in patients with non-amplified tumors. MYCN
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amplification is currently the only molecular marker utilized for risk stratification, however,
it cannot be used as the sole risk predictor, as only 22% of NB patients have this molecular
trait.

Of the 19-predictor genes, 8 out of the 12 known genes have been previously
reported to be expressed in neural tissue. Of these, 5 were up regulated in the poor-outcome
group (DLK1, PRSS3, ARC, SLIT3, and MYCN) and 3 were down regulated (CNRI,
ROBO2, and BTBD3). DLK]I (ranked number 1) is the human homologue of the
Drosophilia delta gene and is expressed by neuroblasts in the developing nervous system as
well as in neuroblastoma. It is a transmembrane protein that activates the Notch signaling
pathway, which has been shown to inhibit neuronal differentiation. Additionally, ARC,
MYCN, and SLIT3 are also expressed during neural development. The higher expression
levels of these genes in the poor-outcome tumors suggest a more aggressive phenotype
characterized by a less differentiated state, reminiscent of proliferating and migrating neural
crest progenitors. Up regulation of the neuron axon repellant gene, SLIT3, was observed
with the down regulation of oné of its receptors, ROBO?2, in the poor-outcome group
suggesting the possibility that these neuroblastoma cells secrete a substrate to repel
connecting axons and potentially prevent differentiation.

Of additional interest, the ARHI gene, which maps to 1p31, is a maternally
imprinted tumor suppressor gene implicated in ovarian and breast cancer, possibly through
methylation silencing, and is among the down regulated genes for the poor-outcome group.
A further study of its role in tumorigenesis as a potential tumor suppressor gene in NB is
warranted particularly because of its proximity to the 1p36 region, which is frequently
deleted in poor-outcome NB patients.

We noted the absence of three previously reported prognostic related genes, TRKA,
TRKB and FYN, amongst our 19 genes. Unfortunately, TRKA was not on the microarrays,
and TRKB and FYN were not ranked within the top 500 clones by ANNs. At this point, the
predictive role of TRKA, TRKB or FYN is not conclusive, and none are currently utilized to
guide therapy.

In this study a small subset of 19 predictor genes was identified from a pool of
25933 unique genes with the majority of genes showing a greater than two fold average
differential expression between good- and poor-outcome tumors. This small number of
genes can be provide cost-effective clinical assays for outcome prediction. In addition, the
products of 3 genes (DLK1, SLIT3, and PRSS3) are secreted proteins, indicating the utility
of these proteins as serum markers for prognosis.

In this data set, our ANN-based method provided a significant improvement in

prediction over the current risk factors in patients with NB. Moreover, an advantage of the



WO 2006/026051 PCT/US2005/027660

10

115

approach is the ability to further partition COG stratified high-risk patients, in particular
those without MYCN amplification, into two subgroups according to their survival status.
This approach would allow physicians to tailor therapy for each individual patient according
to their molecular profile, with the prospect of improving clinical outcome and survival rates
in patients with neuroblastoma.

The above specification, examples and data provide a complete description of the
manufacture and use of the composition of the invention. Since many embodiments of the
invention can be made without departing from the spirit and scope of the invention, the
invention resides in the claims hereinafter appended. All references identified herein are

hereby incorporated by reference.
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WE CLAIM:

1. A method of predicting the outcome of a patient having neuroblastoma
comprising detecting an increase in expression of at least one gene selected from the group
consisting of DLK1, SLIT3, PRSS3, and mixtures thereof, in a neuroblastoma cell from the
patient, wherein an increase in expression of at least one of the genes is indicative of poor

outcome of the subject.

2. The method of claim 1, wherein the DLK 1 comprises a polynucleotide
sequence of Image ID NO: 296815 or Image ID NO: 436121.

3. The method of claim 2, wherein the DLK 1 gene comprises a polyncleotide
sequence of SEQ ID NO:1.

4, The method of claim 1, wherein the SLIT3 gene comprises a polynucleotide
sequence of Image ID NO: 450382, Image ID NO: 192225, or Image ID NO: 2030301.

5. The method of claim 1, wherein the SLIT3 gene comprises a polynucleotide
sequence of SEQ ID NO:6.

6. The method of claim 1, wherein the PRSS3 gene comprises a polynucleotide
sequence of Image ID NO: 1913366.

7. The method of claim 1, wherein the PRSS3 gene comprises a polynucleotide
sequence of SEQ ID NO:3.
8. The method of claim 1, wherein the patient has been classified as high risk

according to the Children’s Oncology Group.

9. The method of claim 8, wherein the neuroblastoma cell does not have an
amplification of MYCN.
10. The method of any of claims 1-9, wherein the expression of at least one of the

genes is detected by detecting an increase in mRNA.
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11. The method of claim 10, wherein an increase in expression of at least one of

the genes comprises detecting expression using microarray analysis.

12. The method of any of claims 1-10, wherein detecting an increase in

expression comprises detecting an increase in serum levels of at least one of the genes.

13. A method of predicting the outcome of patient having neuroblastoma
comprising detecting a change in expression at least one gene or polynucleotide selected from
the group consisting of DLK 1, PRSS3, ARC, SLIT3, JPH1, ARH1, CNR1, ROBO2, BTBD3,
KLRC3, Hs. 434957, Hs. 346735, Hs. 120591, Hs. 196008, Hs. 124776, Hs. 119947, Hs.
349094, and mixtures thereof, in a neuroblastoma cell from the patient, wherein the

expression profile of the gene or polynucleotide is indicative of the outcome of the patient.

14. The method of claim 13, wherein at least one gene comprises DLK1, PRSS3,
SLIT3, or mixtures thereof.

15. The method of any of claims 13-14, wherein a change in expression of
DLK1, PRSS3, ARC, SLIT3, JPH1, ARH1, CNR1, ROBO2, BTBD3, KLRC3, Hs. 434957,
Hs. 346735, Hs. 120591, Hs. 196008, Hs. 124776, Hs. 119947, and Hs. 349094 is detected.

16. The method of any of claims 13-15, further comprising detecting expression

of MYCN.

17. The method of any one of claims 13-16 further comprising detecting
expression of CD44.

18. The method of any one of claims 13-15, wherein the expression of at least
one of the genes or polynucleotides selected from the group consisting of MYCN, DLK1,
PRSS3, ARC, SLIT3, JPH1, Hs. 434957, Hs. 346735, Hs. 120591, and mixtures thereof, is

upregulated, indicating the outcome of the patient is poor.

19. The method of any one of claims 13-17, wherein the expression of at least
one gene or polynucleotide selected from the group consisting of CD44, ARH1, CNR1,
ROBO2, BTBD3, KLRC3, Hs. 196008, Hs. 124776, Hs. 119947, Hs. 349094, and mixtures

thereof, is downregulated, indicating the outcome of the patient is poor.
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20. The method of claim 16, wherein the gene MYCN comprise the
polynucleotide sequence of Image ID NO: 41565.

21. The method of claim 20, wherein the gene MYCN comprises a
polynucleotide sequence of SEQ ID NO:16.

22. The method of any of claim 17, wherein the gene for CD44 comprises the
polynucleotide sequence of Image ID NO: 1967589.

23. The method of claim 22, wherein the gene for CD44 comprises a
polynucleotide sequence of SEQ ID NO:12.

24, The method of any of claims 13-23, wherein

a) a gene DLK1 comprises a polynucleotide sequence of Image ID NO: 296815
or 436121,

b) a gene PRSS3 comprises a polynucleotide sequence of Image ID NO:
1913366;

c) a gene ARC comprises a polynucleotide sequence of Image ID NO: 222457,

d) a gene SLIT3 comprises a polynucleotide sequence of Image ID NO: 450382,
or Image ID NO: 192225, or Image ID NO: 2030301;

e) a gene JPH1 comprises a polynucleotide sequence of Image ID NO: 811874,

) a gene ARH1 comprises a polynucleotide sequence of Image ID NO:
2336916;

g) a gene CNR1 comprises a polynucleotide sequence of Image ID NO: 26295,

h) a gene ROBO2 comprises a polynucleotide sequence of Image ID NO:
377573;

1) a gene BTBD3 comprises a polynucleotide sequence of Image ID NO:
811918;

1) a gene KLRC3 comprises a polynucleotide sequence of Image ID NO:
2361911,

k) Hs. 434957 comprises a polynucleotide sequence of Image ID NO: 681891;

D Hs. 346735 comprises a polynucleotide sequence of Image ID NO: 143169;

m) Hs. 120591 comprises a polynucleotide sequence of Image ID NO: 1540478;

n) Hs. 196008 comprises a polynucleotide sequence of Image ID NO: 111264,
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0) Hs. 124776 comprises a polynucleotide sequence of Image ID NO: 1574206;
P) Hs. 119947 comprises a polynucleotide sequence of Image ID NO: 379779;
and
qQ Hs. 349094 comprises a polynucleotide sequence of Image ID NO: 687667.

25, The method of any of claims 13-23, wherein

a) a gene DLK 1 comprises a polynucleotide sequence of SEQ ID NO:1;

b) a gene PRSS3 comprises a polynucleotide sequence of SEQ ID NO:3;
) a gene ARC comprises a polynucleotide sequence of SEQ ID NO:5;

d) a gene SLIT3 comprises a polynucleotide sequence of SEQ ID NO:6;

e) a gene JPH1 comprises a polynucleotide sequence of SEQ ID NO:18;

1)) a gene ARH1 comprises a polynucleotide sequence of SEQ ID NO:4

g) a gene CNR1 comprises a polynucleotide sequence of SEQ ID NO:7,

h) a gene ROBO2 comprises a polynucleotide sequence of SEQ ID NO:14;
1) a gene BTBD3 comprises a polynucleotide sequence of SEQ ID NO:15;
1) a gene KLRC3 comprises a polynucleotide sequence of SEQ ID NO:19;
k) Hs. 434957 comprises a polynucleotide sequence of SEQ ID NO:11;

D Hs. 346735 comprises a polynucleotide sequence of SEQ ID NO:8;

m) Hs. 120591 comprises a polynucleotide sequence of SEQ ID NO:2;

n) Hs. 196008 comprises a polynucleotide sequence of SEQ ID NO9Y;

0) Hs. 124776 comprises a polynucleotide sequence of SEQ ID NO:17;

P) Hs. 119947 comprises a polynucleotide sequence of SEQ ID NO:10; and
Q Hs. 349094 comprises a polynucleotide sequence of SEQ ID NO:13.

26. The method of any of claims 13-25, wherein the expression of all of the
genes of Table 2 are detected.

27. The method of claim 26, further comprising detecting expression of at least

one or all genes of Table 3.

28. The method of any of claims 13-27, wherein the expression of the gene or

polynucleotide is detecting mRNA.

29. The method of claim 28, wherein the mRNA is detected using microarray

analysis.
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30. The method of any of claims 13-29, wherein the patient has been classified as
a high risk according to the Children’s Oncology Group.

31. The method of claim 30, wherein the patient does not have an amplification
of MYCN.
32. A set of genes or polynucleotides comprising at least two genes or

polynucleotides selected from the consisting of DLK1, PRSS3, ARC, SLIT3, JPH1, ARH]1,
CNR1, ROBO2, BTBD3, KLRC3, Hs. 434957, Hs. 346745, Hs. 120591, Hs. 196008, Hs.
124775, Hs. 1199847, Hs. 349094, and mixtures thereof, or the complements thereof.

33. The set of genes of claim 32, further comprising MYCN.

34, The method of claim 33, wherein MYCN comprises a polynucleotide
sequence of SEQ ID NO:16.

35. The set of genes of claim 32, further comprising CD44.

36. The method of claim 35, wherein the gene for CD44 comprisesa
polynucleotide sequence of SEQ ID NO:12.

37. The set of genes of any of claims 32-36, wherein

a) a gene DLK1 comprises a polynucleotide sequence of Image ID NO: 296815
or 436121,

b) a gene PRSS3 comprises a polynucleotide sequence of Image ID NO:
1913366;

c) a gene ARC comprises a polynucleotide sequence of Image ID NO: 222457

d) a gene SLIT3 comprises a polynucleotide sequence of Image ID NO: 450382,
or Image ID NO: 192225, or Image ID NO: 2030301;

€) a gene JPH1 comprises a polynucleotide sequence of Image ID NO: 811874;

) a gene ARH1 comprises a polynucleotide sequence of Image ID NO:

2336916;

2) a gene CNR1 comprises a polynucleotide sequence of Image ID NO: 26295;
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h) a gene ROBO2 comprises a polynucleotide sequence of Image ID NO:
377573,

i) a gene BTBD3 comprises a polynucleotide sequence of Image ID NO:
811918;

i) a gene KLRC3 comprises a polynucleotide sequence of Image ID NO:
2361911;

k) Hs. 434957 comprises a polynucleotide sequence of Image ID NO: 681891;

D Hs. 346735 comprises a polynucleotide sequence of Image ID NO: 143169,

m) Hs. 120591 comprises a polynucleotide sequence of Image ID NO: 1540478;

n) Hs. 196008 comprises a polynucleotide sequence of Image ID NO: 111264;

0) Hs. 124776 comprises a polynucleotide sequence of Image ID NO: 1574206;

P) Hs. 119947 comprises a polynucleotide sequence of Image ID NO: 379779,
and ‘

qQ Hs. 349094 comprises a polynucleotide sequence of Image ID NO: 687667.

38. The set of genes of any of claims 32-37, wherein

a) a gene DLK1 comprises a polynucleotide sequence of SEQ ID NO:1;

b) a gene PRSS3 comprises a polynucleotide sequence of SEQ ID NO:3;
c) a gene ARC comprises a polynucleotide sequence of SEQ ID NO:5;

d) a gene SLIT3 comprises a polynucleotide sequence of SEQ ID NO:6;

e) a gene JPH1 comprises a polynucleotide sequence of SEQ ID NO:18;

) a gene ARH]1 comprises a polynucleotide sequence of SEQ ID NO:4

2) a gene CNR1 comprises a polynucleotide sequence of SEQ ID NO:7;

h) a gene ROBO2 comprises a polynucleotide sequence of SEQ ID NO:14;
i) a gene BTBD3 comprises a polynucleotide sequence of SEQ ID NO:15;
1) a gene KLRC3 comprises a polynucleotide sequence of SEQ ID NO:19;
k) Hs. 434957 comprises a polynucleotide sequence of SEQ ID NO:11;

) Hs. 346735 comprises a polynucleotide sequence of SEQ ID NO:8;

m) Hs. 120591 comprises a polynucleotide sequence of SEQ ID NO:2;

n) Hs. 196008 comprises a polynucleotide sequence of SEQ ID NO9Y;

0) Hs. 124776 comprises a polynucleotide sequence of SEQ ID NO:17;

P) Hs. 119947 comprises a polynucleotide sequence of SEQ ID NO:10; and
qQ Hs. 349094 comprises a polynucleotide sequence of SEQ ID NO:13.
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39. The set of genes of any of claims 32-38, comprising all of the genes or

polynucleotides of Table 2 or the complements of these genes or polynucleotides.

40, The set of genes of any of claims 32-39, further comprising at least one
additional gene or all of the genes or polynucleotides of Table 3 or the complement of these

genes or polynucleotides.
41, The set of genes of any of claims 32-40, further comprising MYCN.
42. The set of genes of any of claims 32-41, further comprising CD44.

43, A method of identifying an agent that can modulate the expression of a gene
or polynucleotide compﬁsing: measuring expression of at least one polynucleotide or gene
selected from the group consisting of DLK1, PRSS3, ARC, SLIT3, JPH1, ARH1, CNR1,
ROBO2, BTBD3, KLRC3, Hs. 434957, Hs. 346735, Hs. 120591, Hs. 196008, Hs. 124776,
Hs. 119947, Hs. 349094, and mixtures thereof, in the presence or absence of a candidate
agent; and identifying the candidate agent that inhibits or increases expression or activity of

the polynucleotide or gene.

44, A method of identifying an antagonist comprising: measuring expression or
activity of at least one gene or polynucleotide selected from the group consisting of DLK]1,
PRSS3, ARC, SLIT3, JPH1, Hs. 434957, Hs. 346735, Hs. 120591, and mixtures thereof, in
the presence or absence of the candidate antagonist; determining whether the candidate

antagonist inhibits expression or activity of at least one of the polynucleotides or genes.

45, A method of identifying an agonist comprising:

measuring expression or activity of at least one polynucleotide or gene thereof
selected from the group consisting of ARH1, CNR1, ROBO2, BTBD3, KLRC3, Hs. 196008,
Hs. 124776, Hs. 119947, Hs. 349094, and mixtures thereof, in the presence and absence of ‘
the candidate agonist; and determining whether the candidate agonist increases expression

and/or activity of the polynucleotide or gene.

46. The method of any of claims 43-45, wherein the agonist or antagonist is an

antibody.



WO 2006/026051 PCT/US2005/027660
123

47, The method of claim 46, wherein the antibody is a human or humanized

antibody.

48. The method of claim 44, wherein the antagonist is selected from the group

consisting of an antisense nucleic acid, a siRNA, an aptamer, and an antibody.
49, The method of claim 44, wherein the gene is DLK1.
50. The method of claim 49, wherein the gene is PRSS3.
51. The method of claim 44, wherein the gene is SLIT3.

52. A kit for predicting the outcome of a patient having neuroblastoma
comprising an agent for detecting expression of at least two genes or polynucleotides, or
complement thereof, selected from the group consisting of DLK 1, PRSS3, SLIT3, and
mixtures thereof, and instructions for detecting increased expression as compared to a
neuroblastoma cell from a patient with a poor outcome, wherein enhanced expression is

indicative of poor outcome.

53. The kit of claim 52, wherein the agent is at least one probe or primer that can

detect at least one of SLK1, PRSS3 and SLIT3.

54. The kit of claim 52, wherein the agent is at least one antibody that can detect
at least one of DLK 1, PRSS3, or SLIT3.

55. The kit of claim 54, wherein the antibody is detectably labeled.

56. The method of claim 55, wherein the antibody is labeled with a radioactive or

fluorescent moiety.

57. A kit comprising an agent that can detect expression of at least two genes or
polynucleotides, or the complement thereof, selected from the group consisting of .DLKl,
PRSS3, ARC, SLIT3, JPH1, ARH1, CNR1, ROBO2, BTBD3, KLRC3, Hs. 434957, Hs.
346735, Hs. 120591, Hs. 196008, Hs. 124776, Hs. 119947, Hs. 349094, and mixtures thereof,
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and instructions providing the expression profile of at least polynucleotide or gene that is

indicative of a poor outcome of the patient.

58. The kit of claim 57, wherein the agent is at least one probe or primer that can

detect at least one of the genes or polynucleotides.

59. The kit of claim 58, wherein the agent is at least one antibody that can detect
at least one polypeptide encoded by the gene or polynucleotide.

60. The kit of claim 59, wherein the antibody is detectably labeled.

61. The kit of claim 60, wherein the antibody is labeled with a fluorescent or

radioactive moiety.

62. The kit of claim 57, wherein the agents can detect expression of all the genes

or polynucleotides of Table 2.

63. The kit of claim 62, wherein the plurality of agents comprises a primer or

probe that can detect expression of each of the polynucleotides or genes of Table 2.

64. The kit of any of claims 52-63, wherein the agents is attached to a solid

substrate.

65. The kit of claim 64, wherein the solid substrate is a polystyrene plate or glass

slide.

66. The kit of any of claims 52-65, wherein the instructions provide that a poor
outcome is characterized by upregulation of at least one gene or all genes selected from the
group consisting of DLK1, PRSS3, ARC, SLIT3, JPH1, Hs. 434957, Hs. 346735, Hs.
120591, and mixtures thereof.

67. The kit of any of claims 52-66, wherein the instructions provide that a poor
outcome is characterized by downregulation of at least one gene or all genes selected from the
group consisting of ARH1, CNR1, ROBO2, BTBD3, KLRC3, Hs. 196008, Hs. 124776, Hs.
119947, Hs. 349094, and mixtures thereof.
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68. A plurality of polynucleotides comprising two or more of the genes or

polynucleotides of Table 3, optionally attached to a solid substrate.
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<110>

<120>

SEQUENCE LISTING

National Institute of Health

PCT/US2005/027660

PROGNOSIS AND FOR TARGETING THE THERAPY OF NEUROBLASTOMA

<130> 1161

<140>
<1l41>

New
2005

<160> 256
<170>
<210> 1

<211> 1547
<212> DNA
<213>

<400> 1
gagagcgcag

cctttegegt
cgectececeggg
gtcctettge
tgcaaccccce
cagggtcccce
gaaccegggce
cgggéctgct
ctctatgaat
ccetgtgtga
cgggectece
gtggccaaca
ggcgacttce
accaactgcg
agctacgagt
ctgagccccce
cctggggtgce
aaagagctca
ctgggegtge
tgcgagacct
ctgcttcagt
gacatgacca

ccecctetag

3.67WOUL

Filing
-08-03

Homo sapiens

cgcgcagece
ccgcaaccag
accgcgaccc
tcctgetgge
aaaatggatt
tttgtgacca
agtgcatttg
ccteggeecee
gctcectgtge
tcaacggctce
atgcctectg
gctgcaccce
getgeeggtyg
ccagcagccc
gtctgtgcaa
agcaggtcac
acgagctgcec
acaagaaaac
tcaccagect
gggtgtccaa
acaacagcgg
ccttecagcaa

attcttggag

PatentIn version 3.3

ggtgcagccc
aagcccagtg
cggeccgecca
ttteggccac
ctgcgaggat
gtgcgtgace
caccgacggce
ctgtgccaac
ccecegggtac
ccecetgecag
cctgtgceccece
caacccatgc
cccageegge
gtgccagaac
gcececgagtte
ccgtetgece
ggtgcagcag
ccctetecte
ggtggtgetg
cctgegetac
ggaggacctg
ggaggcceggce

ttecctecagag

tggctttcee
cggcgeeagg
gagatgaccg
agcacctatg
gacaatgttt
tetceegget
tgggacgggg
aacgggacct
tcgggaaagg
cacggaggca
cctggettet
gagaacgacg
ttcatcgaca
gggggcacct
acaggtctca
aacggctatg
ccggagecace
accgagggcec
ggcactgtgg
aaccacatgc
gcecgtcaaca
gacgaggaga

cttactatac

ctecgetgege
agccggaccc
cgaccgaagce
gggctgaatg
gcaggtgceca
gccttcacgg
agctctgtga
gcgtgagect
actgccagaa
cctgegtgga
caggcaattt
gcgtetgeac
agacctgcag
gcctgcagea
cctgtgtcaa
ggctggecta
gcatcctgaa
aggccatctg
gtatcgtctt
tgcggaagaa
tcatcttcee
tctaagcagce

gcggtetgte

gceegegecec
gcgeccgeac
cctectgege
ctteceggec
gcctggetgg
actctgtgga
tagagatgtt
ggacgatggc
aaaggacggg
tgatgagggc
ctgcgagatce
tgacatcggg
ccgeeeggtg
cacccaggtg
gaagcgcgceg
ccgectgace
ggtgtccatg
cttcaccatc
cctcaacaag
gaagaacctg
cgagaagatc
gttceccacag

ctaatctttg
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tggtgttcge tatctcttgt gtcaaatctg gtgaacgcta cgcttacata tattgtecttt

gtgctgetgt gtgacaaacg caatgcaaaa acaatcctct ttectctectet taatgecatga

tacagaataa taataagaat ttcatcttta aadaaaaaaa aaaaaaa

<210> 2

<211> 2465
<212> DNA
<213>

<400> 2
ttttgaaatg

ttecteatte
tatatacaga
ctggtgtatg
agtgcttgag
gtatttttgt
cacttcagtt
ttacactgtce
agaggagagt
atttgccttce
ctttcacacg
atctgatgac
gtaatgggga
tgtttttatt
catttgaaaa
tggccacatt
aactatagtt
aatgcattcect
attgtattga
aggaagcaga
tcaacacttt
tgtattgcta
tecctetggga
agaccagaaa
atttgtccca
agtgaagtga
gccaacgttce

attggtttgg

Homo sapiens

tcatccatgg
agtgctgtgt
tttttagaaa
tttaatgtgg
tcagaactct
aaacatagtg
ggagtaatgt
agccagtggce
gaagaattga
taaatgtaaa
ccacaatatg
cagcttggtt
ccggattaat
gaatcacaga
cectetttatt
ggaaaactat
aatatctatc
cattttaatc
taaggaaact
atgacgagtt
ggaatggatt
aaaactacta
tctgececcagyg
acttttttta
taggttccta
gagtetttgg
aattcacttt

aagagagagt

ataatagctt
catttcacag
tgtaatagaa
caacacgtgc
aatgtaaatg
atggctgett
aggaaaacgt
actggttctt
catcagacaa
atgtaaaagt
ttcagttgca
aatttgactt
tttecectcaca
tcctcaaatt
cttggaataa
ttgggceccgt
tattgagtta
ctcacagcta
gcccagggta
cagtcttect
tgttgtttta
aagtatgtcg
tttetgtata
aaagtaggta
gtgcaaaaat
gaactcctag
tcacgtttgt

tttaatttat

caattttagg
tacagatctg
aatgattttg
cagaactgtt
tgtctaaaca
tcagtcatgt
cacccagcag
ttatttatgt
catggagtgc
ttaactgatc
ggttaacact
ctgaaggcac
attctctata
acagtgaaag
ttgggccagt
tcagagccac
ttgtgtgaca
ccctatgagg
ctcagctaag
cagtagttgg
tttatgeccat
atgcttaggt
aggcttgacc
aattaaaatt
gcagggagat
atgttagaaa
gtectttgtag

gatgtcactg
2

aaagatttaa
cgttaatttt
cacatatggt
tggcaaaaca
gcagtatgta
aagtgctgga
atgggtagtc
tgggtttttg
aaaaataata
tgtgtacaca
gagaggttga
taaattacca
gctgtctgat
catgtcttgce
acaagtggcc
ttaactgcaa
gttacttgga
ctgttactgt
aagaggattg
agcacagttc
caagggagag
aggaacatac
tacgtaagat
aaaatcacga
aaaagcaaac
tagcaccggg
ctttagagct

tgagaactgt

atgtataact
tgacagctca
gcaagtcttg
tgtcaaatgg
tcattatgat
taaaaataac
ctctgceaaag
ttttttettt
acccatcaat
ttagagacca
gacttcectce
agtatttgca
ataagggctg
tagtaagact
agatgtatcc
caacagtagt
taagtacttt
tettatcecce
ctttgggcat
tcaaagccca
ttgatatttg
aaaccatata
cctatgatga
gtttgttcac
atttgaactc
gcatcaggta
gatgagtctg

tgtgaaaatt

1440

1500

1547
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ttgtaagaaa
tggctgtgtt
ggaacagggc
ctgcgeaatt
acaccgggge
gacaaatcca
tttctatttg
aaatgcatag
aagttgtttt
tttaaacatt
gtgttctaat
gttggggata
tgcatcttte
ceceeg
<210> 3
<211> 807
<212> DNA
<213> Homo

<400> 3
acactctacc

cceetttgac
ctaccaggtg
gtgggtggta
caacatcaaa
ccctaaatac
tgcegteatce
cactgagtgc
cgagctgaag
tggaaagatt
ccagcgtgac
gggccatggc
ggactggatt
ctataccaat
<210> 4

<211> 1495
<212> DNA

atacagtaat
taagttcaag
atgctagagg
taggcattgc
cgagttgect
ttgatcctga
attgtactgt
tgtaatatag
ttaagtgtta
caatattttt
tggagtgttg
aaattgcacg

taattcattg

sapilens

accatgaatc
gatgatgaca
tccctgaatt
tcagcagctc
gtcctggagg
aacagggaca
aatgcccgeg
ctcatcteeg
tgecetggatg
accaacagca
tctggtggece
tgtgcctgga
aaggacacca

aaagtggccc

ctgttgattt
agcatgccaa
tgggtcatga
ctttatgtcet
ttactctatt
tatttttatt
gtagagttaa
aatagcaaga
ggctcatttc
aattataaga
attttattac
ataaatgtca

taaatacttt

cattcctgat
agattgttgg
ctggctccea
actgctacaa
ggaatgagca
ctctggacaa
tgtccaccat
gctggggcaa
cteeggtget
tgttetgtgt
ctgtggtectg
agaacaggcc
tegcectgecaa

tgetcte

tttcctgtag
ggccatgagg
agctttcaag
ctcctetetg
ttctatgatg
gttggagtct
tacccactag
tttttttgtyg
ttttagaaac
gacatttgtt
ctcatatacc
agtctetgtt

tctgtttett

ccttgecttt
gggctacacc
cttetgeggt
gaccecgeate
gttcatcaat
tgacatcatg
ctctetgece
cactctgagce
gacccaggct
gggcttectt
caacggacag
tggagtctac

cagctaaagc

ttttggettt
gtcetggett
gtcactgttc
gaacttcatg
aatacttgtg
tgttgattct
ggatatgtta
aacaatttat
ttaaaatgtt
actagagcca
tctagaatgce
aagtgtttta

tgaatacata

gtgggagctg
tgtgaggaga
ggctececteca
caggtgagac
gcggccaaga
ctgatcaaac
accgceccte
tttggtgctg
gagtgtaaag
gagggaggca
ctccaaggag
accaaggtct

cceeggtecce

PCT/US2005/027660
cacatcecett 1740
gcacttcttg 1800
cagccecgace 1860
tagcagccta 1920
gagaaactgt 1980
ctatgaataa 2040
ataaagctac 2100
atagaagagt 2160
ataaaagttt 2220
attatttcag 2280
cacgtgttect 2340
acttggtttt 2400
acttttectct 2460

2465
ctgttgetgt 60
attctctecece 120
tcagcgaaca 180
tgggagagca 240
tcatccgeca 300
tctecteacce 360
cagctgcetgg 420
actacccaga 480
cctectaccece 540
aggattcctg 600
ttgtectectg 660
acaactatgt 720
tctgeagtcet 780

807
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<213>

<400> 4
ggggtgtcca

cttggttegt
gcacgtatct
gaagctgcetg
ccacaggaag
tacgctgetg
aaatacctac
cagcaagagt
cttegtecetyg
tgagctgatc
caataaaagt
ggagtggaat
gttccacatg
gaaatcccag
cctgggectt
cactatgtta
gtcaatacgt
ttgttaaaac
ggcctttagt
aatagaaaga
aatatttcac
ttttcacaac
tatgttgatc
tgttagtagt
agtgtaacag
<210> 5

<211> 327
<212> DNA
<213>

<400> 5
ttttattaac

ccgacattta
gttteccaggg

ggttatggct

Homo sapiens

gttggttgcec
gcctecgaga
cccctecgaa
aagcggttge
atcagagatt
cacaagtggg
tgccagttge
ggcgacggca
gtctactcag
tgcaagatca
gatgacaccce
tgcgecttca
ctgctgaatt
atgcccaaca
aagagccagc
catgtacatg
ataccttgta
attggcattt
aatgaatgta
aaaattggaa
atcctgtaag
aaaagctttt
attaggggtg
ttctecatgte

cttattgact

Homo sapiens

aaaatcttac
aggcctggcet
tcttecacagg

tatgtgcaaa

gcggcagtct
aaggggtctce
tcccaacgat
ggecttectgee
accgegtegt
cgagcggcaa
tgggctgcag
accgegcetct
tcaccaagaa
aaggtaacaa
accgggaggt
tggagatttc
acaagaaaaa
ccactgagaa
tcttectate
gttgattttg
agtggataac
gaagaggaga
atgagagaaa
ggcgtecttt
tgcttaatca
gataaattgc
tgggagcaga
atttaaaaat

taataaagct

aaaagagtct
gtgtggggca
cteccagggcet

aataaaatct

ctecgageag
ctgetgecag
gggtaacgcc
cgcccetgett
ggtagtcggce
ctteegtcecat
ccacggtgtg
gcagcgcecac
ggaaaccctg
cctgcataag
ggcectgaat
agccaagacce
gceccaccacc
gctgettgac
ctgtagegtg
tgectgttgtt
ttttettttt
acaaaatgta
atgttttgaa
tggtaacccg
tatcttttaa
tgcgtgacat
gaaaattgtg
gtttgagtat

tttcetgeat

gtectctgggg

aggggcaggg

tccecaaage

gtggggctgg

4

cgcatttgtce
ctaagtgtgg
agctttggct
atccteegeg
accgctggtg
gagtacctgce
ctttecectge
gttatagcce
gaagagctga
ttececeateg
gatggtgcca
gatgtgaatg
ggcctccagg
aagtgcataa
tagaaaacgt
tggactgtaa
cccaggcecag
gcatgatgta
aagaacaaaa
attattgtgt
ttgtgtattt
atactaaata
aaagtgactc
tctgeatage

gcaaaaaaaa

taaggtgcac
gttggccaca
ctgtgccagce

cagggtgtgg

PCT/US2005/027660
ttctaggetg 60
gagaacttgt 120
ccaaggaaca 180
ccttcaagce 240
tggggaaaag 300
cgaccattga 360
acatcaccga 420
ggggccacgce 480
aggccttcta 540
tgctggtggg 600
cctgtgegat 660
tgcaggagct 720
agcccgagaa 780
tcatgtgagc 840
ggactcattt 900
catccatgtt 960
agaattcaaa 1020
tttaaagtaa 1080
catcaaaatg 1140
attaccttta 1200
aagaaaagtg 1260
aaaaaatgaa 1320
tcactaaaga 1380
agtttgtaaa 1440
aaaaa 1495
agggcctgga 60
gcctecatgag 120
cttgaggatt 180
ctgaagactt 240
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gtcagagtgg

cagcacctct

<210> 6
<211>
<212>
<213>

DNA
<400> 6

gcgetecgea
gagctgctgt
gcctgagcac
ccgegcetecce
ccaggagcgg
gcgeecgect
cectgeccceac
gcgeggttee
tcaccaggat
aagacaacca
gactgcgcect
cgaagctcac
tccgeggeat
aagatggagc
tcagtcgcat
actccaacca
gacggacagt
tggcggatgt
gcaatgccaa
gtcgaggaaa
gecctagaaca
tgaagcgaat
gcctgaaatce
gactgtttga
gcectgegggt
acaagctgca
acttagccca
aggacaaccc

agcgcatcag

5015

tetgecagggce

taggctcage

Homo sapiens

cctgggeact
tgctgecegee
cgagctegcece
cgecgegecte
ggcecctgeac
ggcgcetggece
caagtgtacc
teggggcatce
caccaagatg
ggtcagecgtce
gaacaagaat
cagactagat
caccgatgtg
cttcegageg
cctggtcace
cctgtactge
tggccagtte
gcagaagaag
ctecatctee
gggcttgatg
gaactccatc
agacatcagc
actcacatcg
tgggetggtg
gaacacgttt
gaccatcagc
aaacccattt
catcgagaca

ccagatcaag

PCT/US2005/027660

tggtccecceca gtggacaagg cagaacgatg aaccctgagc

tegtgee

cccagcgatg
gccgecgece
cctecteege
ctegggetec
accatggccece
ttggcgctgg
tgcteegetg
ccccgcaacy
gacttcgctg
atcgagagag
aagctgcaag
ttgagtgaaa
aagaacctgc
ctgegegatt
agcttcaacc
gactgccace
acactctgeca
gagtacgtgt
tgcecttege
gagattcctg
aaagccatcc
aagaatcaga
ctggtcetgt
tcectacage
caggacctgc
aaggggctct
gtgtgcgact
agcggggcecec

agcaagaagt

cgcagegggayg
ggagcgecec
gctaactceg
acgcgtcttg
ccgggtgggac
cgagcgtcct
ccagecgtgga
ctgagcgcect
ggctcaagaa
gcgectteca
tecttcececaga
accagatcca
aactggacaa
tggagatcct
acatgccgaa
tggectgget
tggctectgt
gcccageece
cctgecacgtg
ccaacttgcc
ctgcaggagc
tatcggatat
atgggaacaa
tgctectect
agaacctcaa
tcgeccectet
gccacttgaa
gctgcagceag

teegetgete
5

cagcgecggce
gctececgeceg
ccgeeegete
ccccgeagag
aggggtcgge
gagtgggcct
ctgececacggg
tgacctggac
cctecgagte
ggacctgaag
attgcttttc
ggggatccceg
caaccacatc
taccctcaac
gatccgaact
ctecggattgg
gcatttgagg
ccactcggag
cagcaataac
ggagggcatc
cttcacccag
tgctccagat
gatcaccgag
caatgccaac
cttgetcteco
gcagtccatc
gtggctggee
cccgegecga

aggctccgag

cccgecgatg
cgcecegtge
cccaggecgce
gcagcctect
gcegeegtge
ccagccgteg
ctgggectece
agaaataata
ttgcatctgg
cagctagagce
cagagcacgc
aggaaggcgt
agctgcattg
aacaacaaca
ctgcgecetee
ctgcgacagc
ggcttcaacg
ccceceatect
atcgtggact
gtcgaaatac
tacaagaaac
gcetteccagg
attgccaagg
aagatcaact
ctgtatgaca
cagacactce
gactacctce
ctcgecaaca

gattaccgca

300

327

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740
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gcaggttcag
gcacgattgt
atgtcaccga
tcaagaagtt
gagagggage
tggagaccgt
ggagtaactt
tgctgtecccet
tcteecetgte
ggctcggcaa
catttttcct
gcaacgagga
agacagtggt
atgtgaccga
cccteecgaca
acaccttcag
gcatcccegt
atgacatttc
cgctgggaac
aggcggggta
ggctectget
ttgtggccaa
aggaccctgt
ctgtgeccat
gtgacagcca
gtgagatcaa
acgggatcaa
aggtgattga
ccctggacaa
cagacaatga
tcaatggcta
cacccatggt
agtgcatcgt

gatgcgagaa

cagcgagtgce
ggactgctcce
cectgegactg
gcccaacctg
tttcgatgga
gcacgggcge
gatcggctgt
ctatgacaat
caccataaac
gtggttgagg
caaggagatt
gagtagctgc
gcgatgcagce
gctgtacctg
cctgacgett
taacatgtct
ccacgcecttce
cagcgttect
caacccactc
caaggagcct
caccacccca
atgcaatgcce
ggagctgtac
caacacctge
caaggatggg
cccagatgac
caactacgtg
ccactgtgtg
aggattcagc
tgactgtgtg
cacatgcacc
cctactgecag
ggtgcagcag

gctcatcact

ttcatggacc
aaccagaagc
aatgacaatg
cggaaaataa
gcagccageg
gtgttcecgtg
gtgagtaatg
cggatcacca
cteetgteca
aagaggcgga
cccatccagg
cagctgagcce
aacaaggggc
gaaggaaacc
attgacctga
cacctctcca
aacgggctgc
gaaggctect
cactgtgact
ggcategecec
acccaccgct
tgcctcecteea
cgetgtgecet
atccagaacc
ttcagetgcet
tgtgaggaca
tgtatctgte
cctgagetga
tgcgagtgtg
gcccacaagt
tgecceccagg
accagcceat
gagcccacct

gtcaacttcg

tegtgtgccece
tggtcecgeat
aggtatctgt
atctgagtaa
tgcaggagcet
gcctecagtgg
acacctttgce
ccatcacccce
accccttcaa
tcgtcagtgg
atgtggccat
cgcgetgeec
tecgegeect
acctaacagc
gcaacaacag
ctctgatcet
ggtccctgeg
tcaacgacct
gcagtctteg
gctgcagtag
tccagtgcaa
gccegtgeaa
gcccetacag
cctgtcagea
cctgeectet
acgactgcga
cgcctaacta
acctctgtca
tcectggceta
gcecgecacgg
gcttcagtgg
gcgaccagta
gcegetgecee

tgggcaaaga
6

cgagaagtgt
cccaagccac
tctggaggcec
caataagatc
gatgctgaca
cctcaaaacc
cggcectgagt
tggggccette
ctgcaactgc
gaaccctagg
ccaggactte
ggagcagtgc
cceccagagge
cgtgcccaga
catcagcatg
gagctacaac
agtgctaacc
cacatctctt
gtggetgteg
ccetgagecec
agggccagtg
gaataacggg
ctacaagggc
tggaggcacc
gggctttgag
aaacaatgcc
cacaggtgag
gcatgaggce
cagcgggaag
ggceccagtge
acccttetgt
cgagtgccag
accaggttte

ctcctacgtg

PCT/US2005/027660
cgctgtgagg 1800
ctccectgaat 1860
actggcatct 1920
aaggaggtgc 1980
gggaaccagc 2040
ttgatgctga 2100
tecggtgagac 2160
accacgcttg 2220
cacctggcet 2280
tgccagaagc 2340
acctgtgatg 2400
acctgtatgg 2460
atgcccaagg 2520
gagctgtcceg 2580
ctgaccaatt 2640
cggctgaggt 2700
cteccatggea 2760
tececcatetgg 2820
gagtgggtga 2880
atggctgaca 2940
gacatcaaca 3000
acatgcaccce 3060
aaggactgca 3120
tgccacctga 3180
gggcageggt 3240
acctgegtgg 3300
ctatgegacg 3360
aagtgcatcc 3420
ctctgtgaga 3480
gtggacacaa 3540
gaacacccece 3600
aacggggccce 3660
gceggececa 3720
gaactggcct 3780
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ccgccaaggt
gcatccttcet
tgcggetggt
tgaatgatgg
tagtggacaa
tcaacagccc
agggcacgga
acgagctgca
agtcctgcac
gcgagtgceg
tcggccacag
gtgccgaggg
cagccttcaa
tgtgcecagcece
tagtccgaga
tgccecatcat
agcggcggaa
gacacttaga
ctcggactec
gaaggaaatg
taaacaaaaa
<210> 7

<211>

<212>
<213>

DNA
<400> 7

gattgcccce
gttatgaagt
ctecctgtacg
aaattagggt
gagaagatga
gaattttaca
gagaacttca
gcagtcctgt

gtecatcctee

5486

ccgaccccag
ctacaaagga
ctatgacagce
gcagtttcac
aggaactcca
cctctacctt
ccggecteta
ggacttcaag
cgtgtgcaag
cccaggetgg
atgccaccat
ctatggaggg
gtgﬁcaccat
cggctttage
ggtgatcecge
ggaatgtcgt
atacgtcttce
gtgeggetge
agcttgatgg
aagctggaga

atagaactta

Homo sapiens

tgtgggtcac
cgatcctaga
tgggctcaaa
acttcccaca
ctgcgggaga
acaagtctct
tggacataga
ccctecacget

actcccgcecag

gccaacatct
gacaatgacc
ctgagttcce
agtgtggagc
aagagcctgg
ggaggcatcc
ggcggettee
gcecteccac
cacggcectgt
accggcceac
ggaaaatgtg
gacttgtgtg
gggcagtgcc
ggcgagcact
cgccagaaag
gggggctgtg
cagtgcacgg
ctcgegtgtt
agttgggaca
ggaaggtaaa

tttttattat

tttectecagtce
tggccttgcea
tgacattcag
gaaattccct
caacceccag
ctegtectte
gtgtttecatg
gggcaccttc

ccteegetge

cecctgeaggt
ccectggeact
ctccaaccac
tggtgacgct
ggaagctcca
ccacctcececac
acggatgcat
cacagtccct
gccgetecegt
tctgegatca
tggcaactgg
acaacaagaa
acatctcaga
gccaacaaga
gttatgcatc
ggccccagtg
acggctectce
cctaagecce
gcecatgtggg
gaagaagaga

ggaaa

attttgagct
gataccacct
tacgaagaca
ttaacttcct
ctagtcccag
aaggagaatg
gtecctgaacc
acggtecctgg

aggcctteccet

7

ggccactgac
ggagctgtac
agtgtacagt
aaaccagacc
gaagcagcca
cggcctetee
ccatgaggtg
gggggtgtca
ggagaaggac
ggaggcccgyg
gacctcatac
tgactctgec
ccaaggggag
gaatccgtge
atgtgccaca
ctgcecagceccec
gtttgtagaa
tgcecgectg
acccecctggt

atattaagta

cagcctaatce
tcegeaccat
tcaaaggtga
ttaggggaag
cagaccaggt
aggagaacat
ccagccagca
agaacctcct

accacttcat

PCT/US2005/027660
aaggacaacg 3840
cagggccacg 3900
gtggagacag 3960
ctgaacctag 4020
gcagtgggca 4080
geettgegece 4140
cgcatcaaca 4200
ccaggctgeca 4260
agcgtggtgt 4320
gacccctgece 4380
atgtgcaagt 4440
aatgcectget 4560
cectactgee 4560
ctgggacaag 4620
gcctccaagg 4680
acccgcagca 4740
gaggtggaga 4800
cctgecacet 4860
gattcagcat 4920
tattgtaaaa 4980

5015
aaagactgag 60
caccactgac 120
catggcatcce 180
tcccttecaa 240
gaacattaca 300
ccagtgtggg 360
gctggecatt 420
ggtgetgtge 480
cggcagecctg 540
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gcggtggcag
ttecaccgeca
ttcactgcct
aggcecectgg
atgtggacca
ctgcaatctg
atcggggtca
aaggctcaca
cacacgtctg
aggttagcca
cttgecaatca
gcattctgca
aggagtaagg
cagcctetgg
gccagtgtte
accatgtctg
agcacaggaa
ggttatattt
atcagtttgc
gtgaagaaag
gggaaacctt
aataatgcct
agagatgtcc
tgtgagatgt
aggtagactt
tttctatatt
ctctatttaa
gaagaatttg
ccctgeattt
aatcagaatg
tagtctttag
tatcactgtg
tagatttcat

gtgtctggat

accteectggg
aagatagccg
ccgtgggeag
cctataagag
tagccattgt
tttgctcaga
ccagcgtact
gccacgeegt
aggatgggaa
agaccectggt
tggtgtatga
gtatgctctg
acctgcgaca
ataacagcat
acagggccgce
tgtccacaga
aagaattttt
ttttaacttt
taatgtttce
cctgttgttt
tggctacaca
ttgtaaccac
atttttacaa
gtatcagtgt
ttatgagaac
attgceccatg
ttttgacact
aagacttcaa
tcataggaag
gaagagagaa
ctattactgg
cagttgctgt
gcectgggtgg

cagtaaaatt

gagtgtcatt
caacgtgttt
cctgttecte
gattgtcacc
gatcgcegtg
cattttccca
gcttetgtte
ccgecatgatt
ggtacaggtg
cctgatcctg
tgtctttggg
cctgetgaac
cgettteegg
gggggactcg
agaaagctgce
cacgtctgee
ttttttaagce
accatgctca
atagtttagg
aagtgactga
attggaagtc
aactttcact
gttatagtac
ttatgtgcta
aatggacaag
atataacttt
gaaataaccg
aatattgagc
acacattatc
agcatattga
atctcttaag
ttacttgaat
ccaaacaaca

atactgtgtg

tttgtctaca
ctgttcaaac
acagccatcg
aggcccaagg
ctgectetee
cacattgatg
atcgtgtatg
cagcgtggcea
acccggecag
gtggtgttga
aagatgaaca
tccaccgtga
agcatgtttc
gactgcetgce
atcaagagca
gaggctctgt
tcaaaatcta
atgaaaaggt
tactcaaact
acgatccttce
taagaaccca
ataatgtgaa
tagagatatt
ttaatatttg
cagtggatac
agaaataaac
taaaggttta
agaattcatt
ttctggacta
ctttttttga
acagcatgtg
agtattgtgt
gtcttcattt

tgagtgtgaa

8

gcttcattga
tgggtggggt
acaggtacat
cegtggtgge
tgggctggaa
aaacctacct
cgtacatgta
cccagaagag
accaagcceg
tcatctgetg
agctcattaa
accccatcat
cctettgtga
acaaacacgc
cggtcaagat
gagcctgatg
gaagagtcta
gattgtcacc
ccattctcca
aaagtctcaa
tggaaaaatg
atgtaactgt
ttgtaaaatg
tttagttcag
gtgtcaatgt
cttaatattt
tttttctgtt
catacttaaa
tagctgttct
gcgacatetce
ttaatcttaa
tcctatattce
tttttaattg

tataaatgtg

PCT/US2005/027660
cttccacgtg 600
cacggcctece 660
atccattcac 720
gttttgcetg 780
ctgcgagaaa 840
gatgttctgg 900
tattctetgg 960
catcatcatc 1020
catggacatt 1080
gggccctctg 1140
gacggtgttt 1200
ctatgctctg 1260
aggcactgcg 1320
aaacaatgca 1380
tgccaaggta 1440
ccteectgge 1500
ttgtctecett 1560
atgaﬁcactt 1620
ggggtttaca 1680
tgaaatagga 1740
ccatcaaatg 1800
ccgtagtatce 1860
tattatgtcc 1920
caaaactgaa 1980
gtgcactttt 2040
cttcaaatat 2100
acctcaacaa 2160
aatttattag 2220
aatggattat 2280
tgactttctt 2340
tgtatatcgt 2400
caggtttaag 2460
aaaagaagta 2520
tgtatgtgtg 2580



WO 2006/026051

tttctgtect
acttttacca
gtaatcttgt
taagagattg
agcaaaaaat
aggagagtac
agacagttct
ctatatacat
atcagacagt
ctagctatge
ctgtcttggt
cactcaagca
aatggcgcca
ctacttaacc
tacaaggccc
atttctagct
cgctctaagg
tctgectget
tagaggatta
cagggtttag
atccacatgt
tagagaaatt
cgtatgcagt
attaagggac
tctgtgaaat
agattcactt
aatgaatata
tagatccatt
gtatcttact
atgttcagaa
atcagtccta
tattttgtat
ctacacttga

aatgccaagg

gtaactgtta
cttgetgeac
tgatéaaaat
gatcaagtat
aatgacaggce
tttggtttct
acagaaaaac
cacgttaaag
ggatgagaca
tgtatctgtg
aggtttgggce
tgaagataaa
tgggtgcttg
ctgacaaatt
caaggtttac
ctcgagatac
caggatgtgg
ggctecctta
gtaagatctc
tttgcattta
ttcagagctc
cttgttatgg
gtagatttta
aatggggctg
atcatcacgt
tgacactttt
ctcattagaa
aatttaaatg
ttcctetgag
agggccaaat
gaatgtttca
gaaatatatg
gatgatttcc

accttttget

cagtaatgtce
tcttgcacat
actgactcca
tactaaattg
atccaaggaa
gagcaccgaa
aatggtaaca
taggactate
cacaacggca
ctttgcccecac
taaggaacaa
cacagctgcet
ttgggccttt
ttaattataa
atagtctgaa
ccaagcagcc
cttatgagat
ctttacctct
tttctaaaga
agaattgcca
accaggcagt
tagaaaaatt
tagtgtgttg
acagcactaa
atgttataca
catatcattt
ttaccatttg
atttaaattt
gatgatgtac
tcccaacctg
tttgcacaag
tgaaaggata
aagcctctcect

gcctaaatcece

ataaagtgag
ggattcagtt
accattcaaa
acctttaggt
gggatgtatt
tattgagcaa
tttttcaata
acacccagcc
gtgaagaacc
atgcecettgg
atctctectt
ttcttettac
tteccagtaag
tctettctta
gtgaagtaca
tgatggggca
actttgcatt
ctgtecatgtg
caggagagat
gtcttttgtc
accaatgctce
tcacgattca
tgctttcaag
acttggtgct
accttcattt
cttaacccaa
ttaatatcac
aagtaagttt
ttgcecetgac
ctcatttttt
tagggctgece
tgaatctgag
ggcactttga

actctgcagg

9

aaaactgtga
tctaaaattg
aatttcaccc
attacacaag
tgtagtgtta
tatgtcagte
gcgtgtgtag
catgtggcta
gatacacttg
tgacagctga
tgctegtggt
accceggtet
gaatgatatt
tacagataaa
gagctggecat
gttececcctte
gtectgtetge
cagatgaagg
tatttacaag
ctgcatcatc
ttttcacagce
tttttgaaac
atctaaatca
tattgatatt
aaaaaggttt
gtgacgaaaa

tcattaatta

tataaggtct.

catgcatttt
ttttatcaga
tccaagagga
agatgctgta
gttaagtcta

aaataggccc

PCT/US2005/027660
ccaagtataa 2640
agttcttect 2700
catccctect 2760
accagtgctt 2820
ttgccaggaa 2880
actaaaagga 2940
atagtatgca 3000
aaaaagctga 3060
gcattgacgt 3120
gcacccagct 3180
tagcaagata 3240
catgctccectt 3300
gctgaagaat 3360
acatgactcc 3420
ctatctggtg 3480
ttacggttca 3540
acaccttgaa 3600
ctcagggtgce 3660
aagaactcac 3720
ttgaacatta 3780
tatgaagagc 3840
tgcatttgtg 3900
tatataataa 3960
ctaagaaata 4020
aaaactagtt 4080
cattgtccecc 4140
accccataat 4200
gacatcagag 4260
accatcacac 4320
gtcatgatga 4380
acctctgatt 4440
gacatctgte 4500
tetggtatta 4560
aaccaccaga 4620
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tgagaattag
atttcatgte
aactgtatat
ttaattgtct
aaaacattct
tgtttgagca
gtggcatctt
gttcccaaga
gcgggaaaca
aatattgtat
tcgttagtaa
gcttcagtea
taagcccaca
catctcatca
tgaagaacat
<210> 8

<211>

<212>
<213>

DNA
<400> 8

gtggaacagt
agagcatggt
ataaataacg
cctagacagg
attcatcctg
tttagaagag
agggtttcag
ttttecttga
agcagagaga
attccatttt
ttceccaccac
tcaagccette
taacagcacg
gggacttttt
atgaagatac

ctceccatgaa

2118

gcectggatg
cataaaagag
ttgtatgata
tgcactggcce
atctactgat
gtggcctaca
aaaagctatc
aaggaaacct
tgactcttta
tgttagatgt
tctgtataat
ttaaattact
gtatatttta
tgtctattgt

aaaaaaaaaa

Homo sapiens

cttgttatgg
tttttttage
tcaagcctca
acaaggttgg
acttcaccaa
ccagaggcte
ttceccagaca
ttectggaag
caggacagag
tatagaacga
agggacagtc
tatcacaatg
agtcccaaaa
aaaaattgtt
caccccagceg

gggattctgg

agtagcgcta
accaccéata
ttttaaaatc
ttctgatgaa
ttgggctgaa
aatcagtaat
ttcatgtaaa
tttcttgtat
ttgtectgtaa
ttgttgagcet
actttgtata
atagcaaagt
tttcaatgta
ccaaagttac

aaaaaa

agtgccagct
cectttgagag
atgtcacegt
ttacctttecce
gctcecgectg
cctgettect
atggaaccat
tccagtgggt
gggatgcttg
gtacacgttt
ggaactcagg
tcaaaacagc
cttttagaaa
ctttegtecag

tcagtccaat

tgatgggaag

tagttactgt
tcatgcacac
tcctaaatgce
atgttaacaa
tgtatgtaaa
tttcggatgg
ttgactgtac
ctggattcaa
atctaacatt
ggtaacatcg
caagtactgg
agtacttctt
attaaactgt

ctggaatcaa

tagaggttgt
tctacatcta
cacgttggga
ttccatgaac
tgggtgaggc
ctagaaataa
ttagagacaa
tetgecagetg
ggcggggagyg
gctaaaacag
actagctcceca
tatttataaa
taaaatagga
aagccttttg
aggtcagtga
tttetgtaat
10

cctgttgatt
aattagattt
tgggcaatgg
tgcctattgt
taggtttcta
gagagtttct
taggcctact
atttatttcc
attactttte
ttgcaaccac
taagattgtt
ctgtaatatt
taacttattc

ataaaaattc

tgcaaacttg
atgaacattc
tactctttet
catgaacctg
cagagctccc
cagttcaggg
cacagttgga
aaaaagcccet
gacggtaacc
tecctgettte
gcgacatctt
gccattttca
cattggcttg
gatgacttac
gtttcaacag

gacaggaaag

PCT/US2005/027660
aatttctgce 4680
ctcacactct 4740
ctattaacaa 4800
aatatagaaa 4860
aaaagtcaga 4920
ttacattgcce 4980
ggggatcaga 5040
aatgtttcaa 5100
ctcttagaag 5160
tgcaatatct 5220
attaaatgta 5280
tacaatgtat 5340
aaagagaaaa 5400
tagattacca 5460

5486
tctagaagtg 60
ttgctcaccce 120
catctggcat 180
tgacggcatc 240
actggcaatt 300
tgaagcatgg 360
catttccact 420
gggtcceagce 480
tgcagaacag 540
ccagactgga 600
tcectecgaat 660
ttgtacttga 720
attgaaaaga 780
aatagctctg 840
gcatcecatce 900
cattgaccct 960



11

WO 2006/026051 PCT/US2005/027660
cattgattgt caactttggf attagccatg aaagacagga tgctcattgg gtgttctgta 1020
gagtgaggaa tgctgcctat tccctcccag aacgtctgac ccaggggtgt gtgttgagga 1080
gcecetggggg aaatggacca agttttecca cagagcagta ttaggctgaa gagcaggtga 1140
ctggtaggce ccagctccca tcattcecte ccaaagecat tttgttcagt tgctcatcca 1200
cgctggatte cagagagttt tccaatttgg gaagccatga gaaaggtttt taaatcttgg 1260
gaagatggag agagggacat aggatagttg actccaacat gacaggaaga ggctggagat 1320
tgggaattgg ccatcaacca agcctgtagt agtaaagcca tggtcccgea ttggaattac 1380
ttggggaact tatacagttc tgatacccag gctctcctag accagttcaa ccaattctag 1440
gtgggggact caggcatcag tgtgtttcgt agectececegg gtgttttcce tgtgeagecg 1500
agcttgggaa actgccatge tttttggatg tcaaggcget gttggaggcet gggtgtgaca 1560
gcacagagcc aggttgtctt gtggaaacca cagccacggg tttgccactg gectcagcatg 1620
gcctecactge cagtcccage ctggctgagg gacaagatgg tttctcttgg gagttcctga 1680
gtggagcacc cttccaggct ttttgaaagce cagctgatct gtggagcctt gttaagggac 1740
tcaatacggt gtttggatat tgatgttttt ccttgagact gtcttgtcca tcaataaaga 1800
tggaggatgt ctcctctttg aacccegett ccccaccagt actctctctc ccttagagtt 1860
tatgagttat tcaaggagga gacttcttaa agacagcaac gcaattcttg taacttgtgt 1920
aaatagcccc atctttcaga gtgataccat ttctacattt gataatgcct gtattcctgt 1980
aggatgtata tagtttaggg gatttttttt ttgtttggtt ttgtttttta gaagtcaata 2040
tgtctggttt tatttattgc ttgaaaaaga tcatttgaaa aaaataaata cattttcaac 2100
cacaaaaaaa aaaaaaaa 2118
<210> 9
<211> 1843
<212> DNA
<213> Homo sapiens
<400> 9
acaaaaatgg ttgctgtagc cctgectgat tttgtacacg tttgtctaag aattgagttg 60
gcacttaagc tcacttctca aagtataata atattgtatg acctcatttg tcctttcaca 120
amagcacttg catcatttcc ttaagtcate tgctccctga catgttttct tccctaataa 180
acaacttectg tctgttattc ctgccaatga tgttctgttt ctgatgecat atcctattga 240
gcgtgceccct gtactaatat cattgaaaat attgatatgce aaacacattt ccttttcatc 300
cccattctat ctttceettt ggggacagat tgctttccaa aagctcatga acaaatattt 360
ggaatgctgg tacctttggg gcagaggtaa gggtgggcgg ggtgggggca gaaaggtaat 420
gcttaatgca gataactctt ctaatcagtg tccatggcaa tatgaacgct tgaagaaaac 480
tcagtgacat atcttgctca gtagtttctt attcctgaag aaccacaagce ataaagtgag 540
gcetcagtge tggtgctett ggagtatggg gaatgtgcaa atatttaact gttttgtatg 600
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ctgcacattg
tttgettttt
tgcttagecat
acaagcttat
cgttgtaatt
caattcactg
agggetgttg
acactgggtg
ctgcagattt
ggtaactatt
ctttgaatat
gtccagtgta
ctcttgataa
atctcttcaa
ttggattttg
ggtacttttc
agacacactg
ctttttgeac
atgccgtgat
catttacctc
ctgctgttga
<210>
<211>

<212>
<213>

10

<400> 10
gatgctggat

ctgggagaag
tcctegtate
cgggatttac
gatcatcttt
tgaatttatc
cataaaccca
agggaactcg
gaccgaatat

atattccatg

1436
DNA
Homo sapiens

caggtctget
tgaaagtgca
ttatgttcat
aagctgttac
tgtttgtgat
acatgctgga
ggacaactgc
tggcececttga
tctttgtaga
tgggcaatta
gtttgaaagt
aagtttttaa
taataataaa
atttacagga
ttgtgcagta
aaagtcttec
tctttatcta
aaggtgcttt
ggggctcagg
aagactgtcc

cacttacaaa

gagtccttgg
aaagaagata
acactcttgc
atcacttcecc
aaaattctac
catgagaaat
tctttggaag
gccactectce
gaagtctgtg

gacteggcect

catgtgecatt
gtctttattg
tcattattgt
tacataactt
gtatattgtg
ctgacatgct
aactctgttg
attgctaagg
aattctatgt
gaaaaaaaga
ctgaaaatgt
atgaccttaa
aagtttgcta
atgaatcatt
ttgacgtgag
cctectetge
tcctggtgta
cctgatatgt
ccecttaggg
tctetacccet

ttaaagataa

cagtcaggag
ttgacatcgt
attcccette
gcgtgttgaa
aaggcccaaa
ttagccaaaa
taaattcaga
aaattttgga
agaatgtggg

ttgtgggtat

ctcectttgt
tacccteete
atttgccatg
atcttactgt
aaattgtatt
ggctgetgtt
tcaaggtact
gcatttaata
ataatgcagg
aaaaaacata
aaatagttta
gggttgccat
aggattaaag
gttcttagcet
ataaagctca
ctcataatta
tgttggcacc
tcaacatgcc
gagtgtctat
aatctagttg

attttgtttt

gtccaaaaaa
gaacacagta
tcaagtggag
ggcatcagac
acatggacat
ggacttaaac
taccgtggaa
actgaagtgg
tttgttgcece

aaaggtcaac

12

cttecctttgt
cagcttgtag
taaaattttt
aactctttta
ctatgttaat
tcaaagtgta
gtgctttggt
catcctggag
tacctacttg
aaaactagtg
tcaaaaaaaa
cacatctttc
aaatgggaaa
ttgttgcata
acattgaata
agggaaaaga
ttagctactt
atctttgggt
aagaactgcce
tcatcactcc

atg

tgcaaagaaa
gaccaattgg
ctcctgaaaa
cctgacactg
ctggagaaca
agtaagacta
tttcaaatca
tectecatattg
ttggaaatta

caagtgtcag

PCT/US2005/027660
catatgtgtt 660
caaattagaa 720
attaccttag 780
tttceeecga 840
ttaatcagca 900
aagtttgtgt 960
tcctatagea 1020
caaattttaa 1080
gccecatgget 1140
tctattgetg 1200
atcttgtaca 1260
tcacactcecte 1320
aataaaaaaa 1380
cacaaacttc 1440
atctttecagt 1500
caaaattgaa 1560
ttttttttte 1620
gataatgtat 1680
tatttatgct 1740
atcttttgta 1800

1843
tgataatgca 60
acaaaacagc 120
atggctgcta 180
aggacgatca 240
caacaacagg 300
ttectttacat 360
tggaccccac 420
aatggtcaca 480
tcagaagggg 540
ctgcagttgg 600
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aaaagatttc
ctgtttatag
tggaggatga
cacaaaagac
actcacactt
taaagggact
cctggaaagce
cctgtcecage
aaggcacctg
ctgtattctce
ggataggttt
ttgecttcac
ttttggttca
attatgtgtg
<210>
<211>

<212>
<213>

11

DNA

<400> 11
gtgcgagget

gacaatgagg
cacaattaca
gcagcatata
atgttgttaa
atggctggga
ggatatacag
aatacataac
ctgcttattg
tcectttecaca
aaaagactta
ttcgataact
tttttaaaaa
tgtaattaat
cactagaata

tcaggataag

3174

accgtgattce
aaatggaaca
cagtttccca
aatcaaagtg
cccecagacag
cttccatttt
ctggagtccce
cgggtggcac
gaatgecggcet
caggcagcac
gaacgaccaa
caatgggaga
aagacaaggg

ttccagaaaa

Homo sapiens

aatagagtga
acagagcaag
gagcatgaaa
attgttataa
gcacttgtcce
ccgagaggaa
cggagtttea
tttgcagatt
gaaatcgatg
gtctcctgac
gctttttagg
gaaaatgtcc
aaatccctga
ggttggacag
gtttccaaag

aaaaaatcgc

catctaaact
gacatcatct
actcacaaaa
gcagaactgc
gaccagttgce
gaagaaggca
caaaccaaga
cagcactcag
gcccaagcett
atgcggtgge
gtgcatgcetg
agagggccct
aaatggcaaa

ctctaaatat

tcagaaccag
agggctccat
gcagaattgg
tttegtattt
ctecactccac
agaggaagag
tgataaacta
acaaaccctt
gctgtgatgt
tgttcgggga
gaagaactaa
tgggtgtaaa
atcaatattt
tgatcagcca
tgttttgegt

taggtcccaa

gattcagttt
ataattatca
ggaaggccaa
ctcaagcaga
cctecatttece
tccagaagct
caactgtttt
gctactgtca
gcagggaaca
tctgggacat
gccactggga
ctcecacgcete
caaaagactg

aacagaccct

gaatgtgagc
gtttaattac
cctttagtaa
atggaaagag
tggagccccce
cggctgecag
cccatacttt
gttttacttt
gaccaacacc
acctecttgg
aaaatctcca
ctaacccagg
tcctacaaca
tttaaacata
atcaaaatcc

agggttcatg

13

gacccaggtt
tgggatagtt
agtatccatc
taaggtggaa
aaagaactgc
gtatcagtgc
tcaggatgtg
catcttgate
atacctgggc
tggtgggaga
gtggatcggt
caagcttgga
taggagagcc

acagggggcc

tgggttccac
tccaggcectcet
gtgaaaagga
aaaaggactt
ttectatgtt
agtgtgaata
cccaaaaaag
ttaaaccttt
tgtgatgata
tcattggtag
aaacatacta
aatgtggatc
caccctaaaa
ggctttetgg
tatatactta

actatcatca

PCT/US2005/027660
cgtccatect 660
tcettgaaac 720
attagtcagc 780
tccacaactg 840
actctggaat 900
aatgggatcg 960
gaagacaaat 1020
acagagcaga 1080
aaccttgtaa 1140
aagtcctttt 1200
ggtgaacctg 1260
aagagctgtg 1320
aaacctcata 1380
acctgg 1436
cttaggaggg 60
gacttctgee 120
agtggctcect 180
cagtccacte 240
ttgggcacag 300
tacccctcag 360
gttgaggagc 420
tttccatact 480
gcaaagcccece 540
aaagctttag 600
gtcccatgac 660
atacatgttt 720
ttcctatttt 780
aataaccaga 840
gaagaagaac 900
gatgcaactg 960
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cgagtggcct
acaaaacctc
catcttctga
taaaatgggg
aaacaagtaa
tggaaatgac
gtccaatgtt
cttaacagaa
aaagagtagc
aactgcaaat
tctatattct
taaaaaattc
ataaatggga
gtaacactgg
aagttagcat
aaggggtatc
tcattgatct
tttcttcage
cttegetett
atctgacaat
ttgagaaagt
ctggtactta
cattgtgtet
tacctgtctg
tgctccacag
ttaaatgatg
tttccattgt
ttaacaccag
cagatcgaag
acagctggca
gccegtttaa
actggtectc
atcgtcttct

tgccaatcta

acggtcattt
tgttgecectt
attgttttet
tatttagtgg

aggagaaaga

aggcattcac

tagagatctt
gtctttaatg
atgtattttg
tattcaaaat
cctacttgat
catcattaag
aatgttggcet
attaacaagc
aggttttatc
agttatagtt
tttttcaaaa
cctettgttg
taatcagtgc
gtggaaataa
ttctcaactg
aggttatact
ttttatatga
actgtaaata
ccatgctect
ttgtttttet
tttggacttt
gaaaaatatt
atgtacaatg
tctacttgaa
gtgtaaaatg
tggaagcatt
ggtccttgga

gtctgatatc

tttcaaatga
agtccatgac
acaccaaatc
aaatgcaatc
atgaagagaa
atgtcattga
ttgaaatata
ttagtgaatg
tatcgaatcc
aaacttggat
gtttttaaag
atgaataaat
gttagaaaat
aaacaaaact
tgctgggttt
tcaaagaaca
ttacttatat
atttecatatt
tttactacat
agaactccat
tttgtaaaat
ggattgtttg
tttttagcceca
cagcctgtgg
tgccagettce
aaatgctgtt
gtgtgttecgt
tttaaataca
ttaaatgttc
atgggcatca
cagaagtggc
taagtagaag
cttttetgtt

attgttgacc

gaagactgga
aatgtttaag
taaaatatta
agtagaaaac
aacagcagtc
gtgctaactc
attttaccac
aatgtataaa
aagtaaattt
acatatcctt
attgaaactt
gggaaatggt
gtgcecagtt
gcatgaagtg
aattctcaat
aaatatgaaa
tttggaaagt
ttcatgaaac
tactcagcct
ttectgteatt
acggggggaa
ctacctaatt
aatccagatg
aggttcaggt
tggcacattg
ctctaaaaca
tttttaaaaa
ctggtgctaa
ataccagtta
agagaccacc
tctgteceece
(aaaaggctta
ctgtaatgct

tgtacttact

14

gagagagaac
gaaactttaa
aaatgaaatt
attgettttt
ctteetgtgt
aaaagctagg
cattcagagg
attataaact
ttttecatage
atggggatat
tattctgaaa
ttatttgtta
ctttaaaggt
aacgaatatt
cccagaaaaa
atattgtcca
ctatatagaa
tttttcecect
gaaaaaatat
ctggttctcet
aaaaacacgc
agaagttatt
ttctgataca
tgataaacct
tacatagatt
attttttgaa
aaaaaatgtt
ttgaaacaga
aactgcactt
aaatgtttac
cagagttaag
tagtcagaat
tgtaacaatg

ttgtggatgg

PCT/US2005/027660
aacagtaatc 1020
aaaattaagc 1080
attaaatatt 1140
agtgcctget 1200
gacactecgtg 1260
tggcaatgct 1320
taagtacttg 1380
atgcattttc 1440
tacctaccac 1500
gggaagccca 1560
catcaggctc 1620
cttegtaagce 1680
ggatgttcta 1740
tcattggata 1800
aatattctte 1860
gcaaagcaaa 1920
tatccacaaa 1980
aataatttgt 2040
ctttteette 2100
tcagtgtcea 2160
atttctaaac 2220
ggggaagggyg 2280
catttctgaa 2340
ttcacctgac 2400
tgttgaatgt 2460
tttettttge 2520
tcctaaatat 2580
aggaaatttt 2640
tceccaagggg 2700
agtttctgtg 2760
gatttgctac 2820
cactttagta 2880
aatatggtgt 2940
ttctacctgg 3000
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ggttgcactg gcacaaacag agccagaaca ctggactttc aaaagaccat tttgacttct

acagtgtcca cacacatgaa tttaaatgca cttgtaactg gttaattacc atgaagtaag

tctaacttce acttaataaa agtttttgtg tatctgaaaa aaaaaaaaaa aaaa

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

12
3091
DNA

<400> 12

gggagaccca
accccagect
ccgecgeccag
ggacaagttt
gatcgatttg
ctacagcatc
cacaatggcc
catagaaggg
cacaggggtg
ttcagctecca
accaattacc
cagaacgaat
ctcectecagt
acaccccatce
taccactttg
ctgggattgg
aacacaaatg
aaatgaagat
agattttatc
ccaggactgg
cacaaggatg
agaagcacac
tacaagcaca
acagtggttt
ttecgacaaca
aacaccaagc
gggacgaggt

tcagcctact

Homo sapiens

agcttctaga
ctgccaggtt
ggatccteca
tggtggcacg
aatataacct
tcteggacgg
cagatggaga
catgtggtga
tacatcctca
cctgaagaag
ataactattg
cctgaagaca
gaaaggagca
ccagacgaag
atgagcacta
ttttecatggt
gctggtacgt
gaaagagaca
tccageacca
acccagtgga
actgatgtag
ccteecctea
atccaggcaa
ggcaacagat
gggacagctg
ccagaggaca
catcaagcag

gcaaatccaa

gatccctcga
cggtcegeca
gcteecttteg
cagcctgggg
gcegetttge
aggccgetga
aagctctgag
ttcceecggat
catacaacac
attgtacatc
ttaaccgtga
tctaccceag
gcacttcagg
acagtccectg
gtgctacagc
tgtttectacc
cttcaaatac
gacacctcag
tttcaaccac
acccaagcca
acagaaatgg
ttcaccatga
ctcctagtag
ggcatgaggg
cagcctcage
gttcctggac
gaagaaggat

acacaggttt

cctecgagatce
tectegtecee
ccegegeect
actctgectce
aggtgtattc
cctctgcaag
catcggattt
ccaccccaac
ctcccagtat
agtcacagac
tggcacccge
caaccctact
aggttacatc
gatcaccgac
aactgagaca
atcagagtca
catctcagca
tttttectgga
accacgggcce
ttcaaateceg
caccactgct
gcatcatgag
tacaacggaa
atatcgccaa
tcataccagc
tgatttctte
ggatatggac

ggtggaaaat
15

cattgtgctce
gtcecteegee
cegttegete
gtgcecgetga
cacgtggaga
gctttcaata
gagacctgca
tccatctgtg
gacacatatt
ctgccecaatg
tatgtccaga
gatgatgacg
ttttacacct
agcacagaca
gcaaccaaga
aagaatcatc
ggctgggage
tcaggcattg
tttgaccaca
gaagtgctac
tatgaaggaa
gaagaagaga
gaaacagcta
acacccagag
catccaatgc
aacccaatct
tccagtcata

ttggacagga

taaagagcgg
ggcccetgec
cggacaccat
gcctggegea
aaaatggtcg
gcaccttgee
ggtatgggtt
cagcaaacaa
gcttcaatgce
cctttgatgg
aaggagaata
tgagcagcgg
tttctactgt
gaatccectgce
ggcaagaagc
ttcacacaac
caaatgaaga
atgatgatga
caaaacagaa
ttcagacaac
actggaaccc
cccecacattce
cccagaagga
aagactccca
aaggaaggac
cacacccceat
gtacaacgct

caggacctct

3060

3120

3174

60

120

180

240

300

360

420

480

540

600

660

720

780

840

200

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680
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ttcaatgaca
agaagataaa
aggtggaaga
ctctcattac
tgggtccttt
cttatcagga
tgaatcagat
tataaggaca
tttgattctt
gctagtgatc
agaggccage
agaccagttt
ggtgtaacac
gggagctggg
tagcataaaa
tttgtaaaaa
tegttecagtt
aactacacat
gggttaatag
gcctaatccee
cagacccect
atctgtagta
tcagtataat
ataaatatct
<210>
<211>

<212>
<213>

13

DNA
<400> 13

aaatccttet
tggaagcecct
gaagtgtgag
cttttttgea
gcagcggcat

tggacgcagt

acgcagcaga
gaccatccaa
agagacccaa
ccacacacga
ggagttactg
gaccaagaca
ggacactcac
ccccaaatte
gcagtttgca
aacagtggca
aagtctcagg
atgacagctg
ctacaccatt
acacttaaca
ttttctacte
cagcattgct
ccacttggag
atgtattect
ggcctggtec
tgggcattgce
ctagaaattt
aactatttat
tttttaaagt

gtacttctte

2530

Homo sapiens

tccaatgttce
tggcaagctc
aaggaggttt
catctggetg
ctecettgea

ggctgtgtat

gtaattctca
caacttctac
atcattctga
aggaaagcag
cagttactgt
cattccacce
atgggagtca
cagaatggct
ttgcagtcaa
atggagctgt
aaatggtgca
atgagacaag
atcttggaaa
gatgcaatgt
tttttgtttt
ttgtaaatta
gectteatec
gatcgccaac
ctgggaggaa
tttccactga
ttcagatgct
ctgtgttttt
tactttgtca

gatcttcaaa

ctceectete
gatcgaacca
aaggcaagta
aactgggagt
cagttctect

catggcaaaa

gagcttectet
tctgacatca
aggctcaact
gaccttcatc
tggagattcc
cagtgggggg
agaaggtgga
gatcatcttg
cagtcgaaga
ggaggacaga
tttggtgaac
gaacctgcag
gaaacaaccg
gctactgatt
ttgtgttttg
gggcccaatt
tegggtgtge
ctttecececca
atttgaatgg
ggttggggtg
tetgggagac
gaaatattaa
gaggcacaaa

a

tgtatgaacc
agctactaaa
gacaacatcc
caggtggttg
ccteggectg

tcagcaggga

16

acatcacatg
agcaatagga
actttactgg
ccagtgacct
aactctaatg
tcceatacca
gcaaacacaa
gcatcectet
aggtgtgggce
aagccaagtg
aaggagtcgt
aatgtggaca
ttggaaacat
gtttecattgc
ttctttaaag
aataatcagc
tatggatggce
ccagctaagg
gtccattttyg
tactagttac
accaaagggt
accctggatc

agggtttaaa

ctgtgttggg
ttgctgaget
tgttgttggg
acttgtgecet

cccaagagte

aaccggcgag

PCT/US2005/027660
aaggcttgga 1740
atgatgtcac 1800
aaggttatac 1860
cagctaagac 1920
tcaatcgttc 1980
ctcatggatc 2040
cctctggtec 2100
tggecettgge 2160
agaagaaaaa 2220
gactcaacgg 2280
cagaaactcc 2340
tgaagattgg 2400
aaccattaca 2460
gaatcttttt 2520
tcaggtccaa 2580
aagaatttga 2640
ttctaacaaa 2700
acatttccca 2760
cccttecata 2820
acatcttcaa 2880
gaagctattt 2940
agtcctttga 3000
ctgattcata 3060

3091
gggcagaaga 60
cgttttaact 120
gtgettetet 180
ggctgcagta 240
caccaggcca 300
aagctcetge 360
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ttgccactgg
actgcctatg
caggttcttg
aaaatctcat
cagttgagaa
ctgatgtctg
aatttaaata
gcatttctaa
atggactttt
ggttatttte
aggattaatg
ctccattttt
tatggtggga
cataggectct
agagtgaagg
gacagtaaaa
aacatgttta
gagtttttct
tgaagggaaa
aaagtaaccc
aagtgattga
atttttgtga
cactcaacaa
tcagttcact
aataacgata
aaagttgata
ggcagataga
tcactgtaaa
taattagtga
gagcatttaa
atgggtggtt
aatcctactt
taaattgtaa

aaacatatga

gctggatgge
tgtgctgtat
gagtgctgag
ttcagcattt
gaagtcctca
cctgaaagcc
tatgctaagt
agccattgta
gtacatagtg
agttattata
tcaattcttg
agtgaaatat
agttggctgg
tttgggattt
atttatgttt
tccacagacc
tcgtatttga
tttcatttac
tttcagcagc
tacaaaacca
aacctacacg
ttttgtgatt
acataatagg
gtcttgttgg
aaagacagtg
agtacatgat
taggtcagtg
ataataactg
actgctgaga
tatggatgcce
taccatttct
tcataataag
taggcgtaac

attatgtttg

agctatttgce
cacggttaca
acagcacctg
cagaagccag
gctagaagta
ccatgaagaa
cttatatatt
gtcctgtaat
aggagctttg
tttacaaatg
ccaaatataa
tattttatag
tgtececettgt
ttgaagctgt
aattctgaaa
aacctggagt
tgctacagga
ctctgecececa
tgcagctcat
ctggaaagtt
agatacagaa
gattatatgt
gcgcetgaggg
acgagaaaag
aaagaaaata
aagcgaggtt
caaatactct
ggaattctgg
gacagagcta
gtgggagtac
tgaggtaaaa
ttgcataggt
taattttaac

catgttcact

tgagggacag
tttatacata
gggtacataa
atcaaggcat
cacaaggtac
aaataaaaca
gtagataata
ggaagcatct
aaacgaggat
ggaaacaaaa
ataaaaataa
ctactaattt
ctttgccaag
atactgtgtg
gcaaccttct
tgaaaatctt
tttgaaattg
gttgtttcta
gagtaactga
tatggttgta
ttttatgcgg
cactttgcta
catagaagta
aaacaataac
acaataaaag
cceegtgtgt
ggtccatggg
attgtgtatg
ttctecatgt
aaaagtggag
gcatcacatg
ttaataattt
tctataatgt

tccaagagcce

17

cgagagcgtg
ccgagtgtec
aagatatttc
tgtaatacct
tacagggata
ccttgtactt
cagttcggtg
agcatgtegt
tgggaaaaag
ggataatgaa
teoctcagttt
taaaatgtct
ttctccacta
ctaaaacaag
tgcctagtgt
ataatttaaa
tattacaaat
ctacatggaa
tttgtaacaa
ttatttttta
cattttectte
cagggctcac
aaaacacctg
gataaaagac
acaaggaaaa
aggtagatct
ccatatgaaa
ggtgttggtg
actggcaaga
tgtggcctga
aacttgtaaa
ttaattatat
gttecattctg

tttttttgaa

PCT/US2005/027660
ccaggcegtgt 420
cagacagaaa 480
cggaaaataa 540
ctgcagtatc 600
agagaagatc 660
tattttctat 720
agctacaaat 780
caaagctgaa 840
taattccgta 900
tactttataa 960
ttgtgaaaag 1020
tgcttgattyg 1080
gctatggtgt 1140
cactaaacaa 1200
tctgatattg 1260
atatgctcta 1320
ccaatgaaat 1380
gacctcattt 1440
gcctectttt 1500
aaaaaattcc 1560
tcacatttat 1620
agaattcatt 1680
gtécctgctc 1740
agtgaaagaa 1800
aataacaatg 1860
ggtectttaga 1920
aggctaagct 1980
aacttggttt 2040
cctgatttet 2100
gtaatgcatt 2160
ggaatttaaa 2220
ggcttgagtt 2280
gaataatcct 2340
aaaaagcttt 2400



WO 2006/026051

PCT/US2005/027660

ttttgaatca tcaagtcttt cacatttaaa taaagtgttt gaaagcttta tttaaaaaaa

aaaaaaaadaa aaaaasaaaa aaaaddaada aaaaasaaaa aaaaaaaaaa aaaaaaaaaa

aagaaaaaaa

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

14
9586
DNA

<400> 14

gctggaagta
agaactgtca
attctctget
atttactggt
aatgtgtcac
aacaaaagaa
acaaatcact
aagaaactta
aatatcaata
tgtatactat
ataagaaaat
atgtcataca
actgtttatt
aaatagttcc
cataatatat
gtagagagat
taatttagac
agaatgaagg
aggactaata
agactgggta
aggcctecagg
ggagagagag
cccteactat
aaagtccccce
gagccaaatc
agtttagata
agtgcttcac

caggtaggag

Homo sapiens

gtccatttgt
agttaccaca
aggaggtctc
ttcacctgte
tatgctagat
actcaactat
gggccaagtg
gctgecactt
ttcaagtata
ttatatagtg
tctttctata
cagaattata
gaatttctaa
taatctccag
agagagaact
tgattctecge
tttaaagttt
atgatgttac
cacagcaggt
atctacaaac
aaacttacaa
agcaggggaa
catgagaaca
ccttgacaca
atatcagtag
tggcattggc
aaaaataatg

gggtttagga

ttagagtatc
gggagataaa
acaggatatc
aatagctaca
cctcaggcetg
ttttaggctg
cattaagatg
aatgtaaatt
tcaaagcata
tcatcatatt
gttaaaataa
gaataatgaa
tgtacaatgt
aattccattg
gatatgcgag
tgtaatagga
gtcagtggtt
ataaatgagc
atattagtct
aaaagaggtt
tcatggcaga
atgccagaga
gcatgaggga
tggggattac
gctagcctag
tagctgggta
tagaaagcaa

gtaaaacaag

acaggtgtgt
cagggttatc
atttctttag
ccacagtcag
gaattacaca
gttatagtgg
gataaatgag
ttttatctta
accaatacac
ccttatttaa
ggacattgct
aacgttgaat
cactggacaa
tctaggagag
tttatgtgta
cagaatcatg
aatagtgtta
aaggagacac
gttttcacac
taactgactc
agacaaaggg
tttatcgaac
aaccgceecc
aattcgagat
atatggaagg
aggctttaaa
tgaggaagat

atgaagatta
18

gtgtggaaat
tgaggcggaa
tgatgctacc
ttttataggt
gcaagcagac
aaaaagaaaa
gatggaaaag
atttgaataa
atgcatatat
taaactttct
aagaaattac
gcatttaatt
taaatatgaa
gaaacacatg
gtgtttggaa
gtgataacag
gtggcaatat
acaggctgta
tactgtaaag
acagttccac
gcatgtctta
aaccagttct
atgatccaat
gaaatttggg
gttgcaaata
cagaggaaca
agaagagact

aagagatgct

gcteggatga
agttaggctg
gtggtgtagg
tcagagacta
atagacagga
attttagaaa
ttacactcca
gatattgcta
atcacatata
aagagttctt
acatcaaata
ccatatgect
aataaacatg
tgcagtagac
accaaaggag
aaatggcatt
ctetgtctaa
agagtgaatg
atattaccgg
acggctggag
caaggtagca
catgagaact
cacccccecac
tggggatgca
tttaattaga
catgtatgta
agagggaaat

tatttggaaa

2460

2520

2530

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680
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gtaagagcag
ggaagggact
tattcctttg
atattgcaaa
tggttattaa
ttecttgeag
cttttggcecaa
tctecgatea
gtgtcattgt
taactattct
ctttecatctc
tacaaatatt
tgtgtcatga
aggttatgtt
agaaaattaa
attaaaatta
tgatgatagt
ggagttctta
ttctttaaaa
ttttttgttt
ataatttttg
gcgttaaatt
acactaagtt
tcgecagetcet
tgcagcacat
ttectgcacaa
tgaaacttca
agatgagatt
gtaaatggat
gtaggtagct
gcagcagcag
tagactccaa
tctectgtte

cagtttggat

gtatttagaa
gggagtgaac
tgacccecte
gcctactgea
cccagaaatg
tggcetgtgt
ccagaatcaa
ttctaaccag
atcctggeet
gttgttgett
ttttatgtaa
ttttgcecect
attaatggta
ctcagtectgt
gaaaaaatgt
ttttecctcta
ccttataagt
aataacttaa
tacatttttt
gtgaattttt
cccttttatg
caaaatatat
tgttttacta
cttttggaaa
gctttgetta
aaaatgttta
aggaagaagc
ttcaatatat
ggggctctgce
cctcagatgg
ataaagctgg
gtcaacactc.
tttctectta

gctccattac

atacaagagc
tttcaaatgt
actgaatttce
ttatttctte
attctctcag
caagggaatt
aactctatct
ttecagcttet
cttgactaaa
aaatattaca
atatgtattt
cttctaacaa
taccaacata
ttttgtctaa
ttctgagtat
ttctecatgtt
gttacttttt
aaggcaaagt
cttatgttet
gttgttattt
atatacagtg
tcacactatt
aaagtgttaa
acgattgtgt
tgtgctgcaa
aaatgtacat
atggacaact
acaactcact
atctgatgag
ctctatcttt
ttttaggctg
tttgcatgag
gtgagtctga

ccaaactcte

aggcatttag
ttttaaacta
tttgattﬁtt
tttcattttg
aagaggctca
tgtttgaaaa
ttcttEgeta
gttttctctg
attacaaata
gaaaaaaatt
ggtttattta
atttaggata
aatcttgtaa
gaaaacatat
cctcacaact
gcattttgeca
aatataaata
aagcagaaag
aagttcattt
gtaattaagt
tagtttctat
tcttcaactg
tttctgaatt
aataatttaa
acagatacag
gatacttgca
tacttgctca
agacaactac
gatcgtaact
gccagecggcea
gatggaacca
agaatcttgt
ctgtagggct

ttctgatgcet
19

aaatacagaa
tccteegtte
ttcttatcta
gatcgttggt
gttgctggtg
gtaaaaagtg
cacttaacac
tattgaaagt
cagcatcaag
aaatggtcta
gaaatcttaa
agcaatactt
tattaatttt
aaaattgtaa
tacagctcett
gaaaaaattc
tcagtattaa
agcatttaaa
gectttgatat
ttaaatttta
gcagattatc
agtctttgat
atagtaactt
acaatgtaag
gtttcaaatg
tttggctaaa
ttagtatagt
atttgttttt
tttctagteca
gttttgcaca
gcettacaag
ccttggacac
ttctttaata

agttttgcag

PCT/US2005/027660
aacagcacag 1740
cagagtttca 1800
gtatagcatt 1860
ccttgacttg 1920
ttatctegge 1980
tatctectgtg 2040
cecttttaact 2100
gcatgaatcc 2160
gcaacactecce 2220
tagcatttga 2280
attagtttct 2340
ggtagttttt 2400
attaagtagg 2460
atgacttgct 2520
taaacgtaaa 2580
atattaatgc 2640
agagaaaact 2700
ttaatagaac 2760
tgtttataca 2820
aaatcttgaa 2880
attggagtct 2940
aagtttaagt 3000
aaaatacaca 3060
agttgaacag 3120
agcttcatte 3180
gaaatcatga 3240
gtgtacaagc 3300
aggttcaatg 3360
tagatctagt 3420
agcactggtg 3480
aacaggttgg 3540
tgacctettt 3600
cgcatgaata 3660
agccaagaat 3720
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agactecctcce
ggaatatgct
aataacacat
cagcttttat
aaggtttecet
cttatgatct
ttaaaggatg
acatgtgtat
ataaaagaac
ttaataatag
cttttacatt
taaactgaat
actgtaatca
aaatgagtct
agctatcttt
tagcatccaa
ggcataagtc
gcagtgagaa
atgctaatag
ctacatataa
aaaccaggcc
attagctaac
ggacacagca
aatcagaaaa
cacagatgtt
gtaaggtcaa
tactatatga
attaaacaaa
actgcatgaa
gtataatcat
ttttgagggg
ctgagaatgt
gttatctcta

tgctataatg

tcaacacttt
tecctttttat
tttgcaaaat
ctccattact
tagcatgggg
ttttaattgt
ctaattaaag
ttectcetttag
aattatataa
atcagtaatt
tgtatgtata
taccttgcaa
aatagtaaag
tggaagtttt
aagtgaaata
actaaaatac
tgaaacttta
cgtgcaagga
ctaacacagc
taatgttgta
tctgttacta
cttttcecag
catatcattt
tacctattge
gttgagtttc
tttaatatat
catttttctg
tacaacagta
tttgcatata
gcaatattga
geccagtggag
agaaaataca
ggtagattta

tcattctcta

ctcttatttt
attacggcaa
cctcatacaa
ttcetttgee
tgaatgggtc
ttggctagta
atacacccac
aataatttaa
tttttcaagt
tgtaaacttt
attcttaact
agcaaactaa
aaaaaagatt
cttggaatta
aaaaagatct
gttgtaatag
tgttgcttga
aactaataca
attaagtaat
tgaaatgaaa
taataaacat
aataaatttc
ttcaatgaga
atgctggata
tgccaaaaga
gtgtectgage
tgttcagaga
tatacttcat
tctttgacaa
gttgtggatt
gtgttgttag
tttttctaca
caggttagte

gaacccatte

cctttctett
agcagcaact
ttaataatgt
tcatctettt
taaggttgtc
agattttaat
tgcatttgca
ttttgattte
gctgeteatt
tgcaacaaaa
atacatataa
taaaacatta
tttaccette
taccatcaat
tctaagcatt
aactgttatt
gtgetttttg
ttagaaggca
atcatatcac
acatacacag
ggtattgaaa
ccegtatacce
atttggagcc
tacaaggtga
gatagaattc
agacctttca
gattttgtaa
aaatagctte
tatcaataat
ggtggatctg
cttattaaaa
gagatgcacc
atagtgcaga
cctttatttt
20

cacggcttta
aagattgcca
acccagtgat
ctgcaaatgc
ggtcttacca
acaataattt
agttgaataa
tgagagtgat
ccacaaaaaa
taacttaggc
gaatattcta
agtacatttg
actaaactct
atttctttta
gcagaggttt
tgaattgtct
cagcattagc
caagtgcatt
gtcgtecgtaa
gagaataaat
tcataagttg
tactctaaac
tgctecagata
ttttaacctg
attgtgtatg
tgtaaaattt
gtttccaagg
tttaatttta
attgtcaagg
ttttatgttc
attgaacaaa
aatatttggt
aatataggac

cattttagga

PCT/US2005/027660
ctgattaatt 3780
ttaaattttc 3840
taaaattact 3900
attttetggg 3960
gttcaaatag 4020
attatttgtc 4080
aataatgact 4140
aagtaatcat 4200
gaatgtggga 4260
atgatgcgtg 4320
atatatgaat 4380
caaaatctta 4440
caggttataa 4500
agcatacatt 4560
atttttcaaa 4620
tgcattataa 4680
tgtaaacaga 4740
tcectgeatgt 4800
gaaaatgtaa 4860
gcatgcacat 4920
ttgaaaattt 4980
cacaagaaaa 5040
caataatatt 5100
ctatcctcta 5160
tggataagtg 5220
cagatgtaat 5280
atgaaatttt 5340
agaaataaaa 5400
ttaaataaaa 5460
atttgtttga 5520
atatgtgcag 5580
atcttcatat 5640
agaatcagtg 5700
aaagccttta 5760
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cctectetea
ccctgagtca
aacaaccagc
atagcaagcc
agggatccac
gcgaccttet
tatagtaaat
ggaagtgatg
taaatgcaat
ctcttaagta
aacaaaactc
ttgctatgca
gttgtactat
ttttatgttt
catgacatga
taatgatggc
atgcaaagga
aaaaaatagt
taagtcttaa
ttaaaaaaag
atctgagaat
tacagttttt
agaatataat
atagttaaag
attgcaatat
gcatcactta
tgattaagaa
cagtgccgag
tacattctca
tgaaaagaaa
agaccttgta
caagaagttc
ttagctactg

gtgacatttt

aagacctcga
aagtcagagg
attgectcecat
cagtttcceca
tggacctagg
tgacatagga
gagaggagac
actctaaaca
gtaaagacac
caccacccac
gccctacagg
agctcactct
atgtgaatta
aaattttgca
agaaaaagac
tgtaacaaat
acaatggtgt
agaaaggtgg
gactgaatat
aaattaaagt
tacaataagc
taaaaacatt
atgaagttcce
aagcaattta
cttatttcat
aattcatgac
gtgaagttta
agtatgttca
gaaattggct
aatttaaaag
agtggacatt
ctgaacatta
tacatgtata

cccatgggtt

cctaccagec
ccteggeccea
cgaagggaag
tctecaggtg
aaaaccgagg
tatatggget
atacaaagct
gtgcaatgaa
acagccacac
cttaactett
aagaaaagga
ttttagctet
ataggctgtg
ctgcaatttt
tgaatgtgaa
catgttagat
tggcaaagtc
cttttactat
gcattaaagt
tttatttaga
aagaggaaat
ttctgaatta
ccaaggaaac
ttattagggc
ctttectaata
ttaaaaaata
tgccacccaa
gttcgcagta
tccaactaaa
gagaaaaaaa
aataattgtc
gtcatgtatg
gtcagtcaag

tcctacacaa

cattttctac
ctaaaaaaca
gaatgacaga
gccacagctce
tgttgagagc
ccaacagtca
gctctgaagg
caatttattt
atatcccaca
tecttgtcagg
ttectectetg
gctcatatta
gtgccatata
atttggtgat
gggagtttct
ggttttcagt
ttctttgaat
tgacaaaagc
atgcaggtag
atcaatttta
taaggtgttt
tcgtaattaa
gaacaaaatg
atactecggge
catgtacagt
atacagttta
tgtatagcca
agtagattta
atacgtttga
tgcatgttta
ctgecteatt
ctcagaataa
tagaagagga
tcttaaattt
21

tgacagtaac
caagggaggg
tgaggaggcc
atcaggaaca
aggccaccag
aggacagttt
accatcaggt
atgtactatt
gatattttca
agtatataaa
tatataattt
ttgtctgtte
ttaactttta
aagcacaaat
gtactgtaag
tggggtgtag
atcagggact
cggggtcaaa
caaagatgta
cctgtcattg
tgcaagagct
gctctccaac
aactctagaa
tgtttccaaa
gcacactaga
tatacaactt
aattgtacgt
ttggaataaa
cccattttga
taaacttttt
tgttttcacg
atgtgacttt
ccttectgaa

tatttetgte

PCT/US2005/027660
accagtgcag 5820
cggatggacc 5880
ttggtgccct 5940
gcttecttcta 6000
cgcaatgceca 6060
acaggtgaat 6120
ccggactcat 6180
aaaagaactg 6240
ttgtgttectt 6300
aaagaaagaa 6360
cttttgtgca 6420
ttattggtct 6480
attgtgtaac 6540
ctctactcct 6600
ctagattgga 6660
aaataggaag 6720
gagtcaataa 6780
aaaagtagtt 6840
ataaatttgc 6900
taattgacce 6960
gtatttatat 7020
tegttaagte 7080
tatctagcaa 7140
tataaactct 7200
ggatagagct 7260
gttttttatt 7320
gcttaaaaaa 7380
tattctatgg 7440
ataaggaaat 7500
aaataaaacc 7560
actttgacaa 7620
gaaatatatg 7680
attcccactt 7740
tatactttet 7800
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caaatttttc
aggatcagtt
gctcagtage
catcctttcet
atgggcccceca
ttctgagaca
tgcagtgtga
gaatacatac
ccectgectaa
ctttatgttt
atagcctttg
tgaagtatgt
attgtcttca
tggttacttg
acattgggca
aaaatgctgt
gtcagcttgce
cagaaaaata
gaatatgatt
gactgcaaga
gctgcaatgce
ttgggaaaat
gcectaccce
gggcatgaaa
aaattcaaaa
tacttgegtt
atatttaaat
cacctctcaa
agtaccattg
tattaaagat
15

4857
DNA

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

<400> 15

ctatgataag
ctaaaatacg
caatttttgt
attccctgag
ccagcttttt
cagttattaa
tttctctggag
ttattcacaa
cectecttteta
ctctatgacc
atccectggta
gtgtgcagat
gcatataaaa
gaatgttcectt
gtcaatttat
atgtagctat
tactgacaaa
caaataccta
agaaattcac
ggaaatctgg
aatcatgtcc
agctctattg
tettccaaac
agaattgatt
ccaacatata
gagtacaaaa
atgttttcaa
tttectatteca
aactctaaac

atgcagaaac

Homo sapiens

ttcagttgtt
ggaccccttt
cacgtcgtta
actgcatcag
ggtgccatgt
accctttate
acaaagagac
ctctaggatg
tttaaaggca
cagtttagtc
gctggcaggt
gacttttgga
attaactgtt
tcagaatagt
gcacccaaaa
acaaaggaat
gtagtaaaaa
tgagagccac
tgagctcact
gtgggagaga
aatacaagca
gtgcccaaac
atgtcctgtg
ccttecacagg
aggtatcaca
cagatttaat
caggatttga
ataaacttat
tgtggtttat

ataatattca

ggtactctte
gagtgacaat
taacaaggag
cacaggcaag
aatttatttc
aactttctac
tgaggaagat
tgaggacttt
aacaaatttc
taaaacctta
gttggtgatt
ataacgtggg
gtagttaaaa
ccatgttgee
tatcacccte
tcagaaacat
gctactaatc
agcagtttct
cttgcaggtt
atgtaatctg
cagcttcatt
tcaggtatgce
agatttttaa
atttgaatcc
caaccaagaa
ggtgttctat
gttgaaagtt
gtaattgtcc
cttcactact

aaaaaaaaaa

22

taaaaatatt
tegcactcca
atgacataat
tatagaatgt
ttcgetgaag
catcagtgcce
gaaaagtttc
aaatatctct
gaagaggttt
gttcattaca
aataaaccaa
catagcatca
ttatgtcagt
tattaaacct
aggtagattg
tactggaaag
agtgttgagt
catttcatag
taaatggagg
atcttgecact
cataacagga
cagtgtatgc
aataagatgg
agttcaaggg
aagtaaaacc
gtcatagttt
tgtaatgtgce
attgacaata
gggaagcaac

aaaaaa

PCT/US2005/027660
caacgtgatt 7860
tgcattattg 7920
taaacatttc 7980
aatgttcttc 8040
agaaaaagaa 8100
tgaattctaa 8160
ttcaaagagt 8220
ttatgaagtt 8280
tgtgttececet 8340
tatacaacac 8400
ggcttcaaag 8460
taccttectg 8520
gcagagcttg 8580
agttttaaac 8640
agggcaagat 8700
caaagccttt 8760
cagatgtcaa 8820
ccgattcaat 8880
cctgecataag 8940
cataggcaat 9000
aacgtcttct 9060
aggtggagtc 9120
gatagtacag 9180
agaatgtaga 9240
attgcaagtt 9300
aatgctctgg 9360
tttgatggaa 9420
taatgataac 9480
tgtgecatcag 9540

9586
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cagactcacg
ctgtgeetgt
tgagcaaata
taaaacttaa
aagcagcaaa
ttecttgatg
tggtagatga
cggtaaagaa
acagcagcaa
agatggctge
agcagtacca
gtctttatce
atgtacattt
ttttagetgt
aagatgaaat
tectattgtga
aaaagtacat
gtgccaagaa
ccecagegttg
tctgecgatat
aagaaattgt
atctggegtt
gcatacccac
ctctcaatga
agtttgtgag
gtgecctateg
ttgataaaag
aatacagtgc
agtacttcte
tecgagcecaga
ttégacaaga
cctcagatag
atgcttgaaa

ttgcetgatg

cagctccagce
catctttgca
agagaaacag
agccagttte
atatcagctt
ttcaaaccaa
caaggaaaag
caggtccaag
gttgccacca
tgatatattc
ccagcagaat
caccattaga
tgtggttggg
tgggagctct
ccgtatacca
tgaaattgac
tgtcecctcecac
tgcectgtgtg
ctgggaggtg
tgacttccag
ggtttttgag
gagcattgaa
aatggcccte
gaccaacgac
taaagccegt
aagcaaccaa
agtgttcatt
caagattgaa
agatgggtcce
caccttctac
aggcatgaca
caccaatggce
actcacttcce

cttagctcat

ccatcttget
gtgtagcatt
gaatcatgat
tattcaacat
tgttggttte
tttgggatat
aacatgaaat
aaaagctcaa
gtttgttatg
ccecgtaaaa
ctcagtaaca
gagagaaatg
ccaccaggtg
gtgttcecatg
gatgtcgaac
ttggetgetg
cttgccagag
ctecetctece
attgatgceccc
acactagaaa
gcagctctca
aataaacgca
gatgattttg
atcttcctct
aagggcettg
tggcgctatce
gctggetttg
cttaagcgge
agcaatacct
acagccagtg
gaagttcagt
actggggtac
tgaagcagct

ctgcaaatat

gacctaattc
ttcaggtgat
ggggatatat
agtgaaaagg
agttaaccte
ctaactctaa
thtcacctt
agaaagcaaa
aaataattac
agccagccaa
acaaccttat
cgatgatgtt
ggactcaacg
cgatgtttta
ctgctgettt
acacagtgcet
cctgtgttaa
agagctgect
aggctgagtt
gtattcteeg
actgggctga
aggttctagg
caaatggtgce
ggtatactgce
tcececcageg
gtggtcgcetg
ggctgtatgg
agggegttgt
ttccegtatg
tgatactgga
gtggcaaagt
agggagggca
tgagctccaa

gtgatcagtg

23

agaaaagaag
ctaggaaaca
ttaacagacc
tcaccttgece
ttagcceggg
agagagacac
cttecttgatg
taccagcagc
cttgaagact
ctccagcagce
ccecggececca
caataatgat
gttgccagga
cggagaactt
tctegetatg
ggccacactt
tttecectggag
gttcgaggag
agctctcaag
tagggaaact
agtagaatgc
aaaggcactt
tgcacagtce
agccaaaaag
ctgtcacecgt
tgacagcatc
ctccagetgt
cctggggcag
gtttgaatac
tggcaatgaa
gactgtccag
gatccctgaa
agtgcacatc

ccggtaattt

PCT/US2005/027660
tgctacagct 60
gttattttta 120
cagtactgga 180
tggctgagaa 240
ctaatctett 300
actgtactca 360
cttccagaga 420
agcagtagca 480
aaaaagaaga 540
accagcgtece 600
aactggcagg 660
ttgatggcag 720
cacaaatatg 780
gcagaggaca 840
ctgaaatata 900
tatgctgcca 960
accagcctga 1020
ccagacctga 1080
tctgagggat 1140
ctgaatgcca 1200
caacgacaag 1260
tacttgatcc 1320
ggggtattaa 1380
cctgagette 1440
ttececagtegt 1500
cagtttgcag 1560
ggttctgcag 1620
aacttgagca 1680
ccagtgcaga 1740
ctcagctact 1800
tttcagtgct 1860
cttatattct 1920
tggttccaac 1980
gtaatgaatg 2040
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aagcggtagg
cattcecgett
ttagagttgce
ctcagttttg
ttgatgaaca
ccaaaacaga
aatttagaaa
cttctgggat
tatcaatgta
aagcagattt
agaagtaaat
ctaagacagt
gcatataaga
ccactgtttg
ttaaaagagg
catttaatgt
tccactttga
ctagaatctg
atggccetgga
ctcecettact
tegectgetgg
tccagttgaa
gctteceege
ctgaaactgg
catgcgcecatg
gaggtgggac
acgtattcac
gceggettee
attacctaca
tttccaggac
ggcaaagcat
ttggttttta
accttataag

attgttgagg

caggttctaa
ttaactatct
atctatgaac
tccctetgaa
gaaataaatt
taaacctcag
gtagacagtg
ttaaaaaatt
aaattggaaa
cttttetttt
ttttagattt
ttaaaaagga
atatgcagtt
cttatttgta
accaaacaat
aatgagatac
ttgtatacta
gccectggece
gtgacacatt
tgtccacaga
cttgtgetgg
gtatccatgt
cgccacccag
cttgtctgga
caagtgtgtt
agtaatggtc
tgtgectetg
ctgagggagg
tectattagea
aacattctaa
tgaagtacaa
aattatggtt
aaggcacttg

tgggtgtgat

tttcttttaa
gcttaaaaga
ctggggagat
gataattttg
gataacaaga
tgtacaattt
gttgtgtttg
actaaattca
ataaggaact
agtttagaag
tattgtcagt
agcctgaaaa
tgaaaaagcc
taagtcatac
tctttataca
ctttgttcat
tattctttgt
atcttaaagt
ttattatacc
taatgtaaac
tttagtgcet
gtttctgggce
agtgtggtcc
gccaggagtt
tgccagcectea
cteetgetgg
ggccacttct
agaacactgg
tagatgatga
aagtacaatt
aggtacattt
acacatttca
tttgtaagcce

agtctteagg

ccttttaatt
gctaacgttc
tatgtgettt
gatcaccttg
gttattttta
tgaaagaagt
gctctegttt
taagatagtt
gggggcattt
acaaaaaatt
agaaaaaagt
agactcatac
aaactcttet
tgtgtagaat
aatggagtag
ttttttaaat
taattttaat
gccaacatat
taatattcac
aaaggaggga
gtgtcecetgg
agcttttetg
ttggeegecet
agtcctgggg
ggagctgtcet
ccccagcaag
tcececetgtag
attattggaa
aaagctgtta
atttecttatt
tcaattaaaa
gtaactcata
agagaagaaa

tgcagtgegt

24

atgtacaggc
ttattaaggc
cccaagegtt
aatttcettt
aacagaactc
tttgecttgt
tattcetttt
aggtattaaa
gtttaggcca
tcaatacaga
taaactccta
tacaaataat
ctccacttag
ttctattttce
caactagttt
ttgaaatata
tttgtecetgt
gcectgeaggg
tgcatcagta
aaaacttatt
cagtgtccag
ctcagtgtga
cetgetectg
tgtgtgtgtg
cectcetcectace
gceccatgagt
atgtgggcett
atgttttaat
ctggtgatta
ggggagatta
agcacacttc
gctgetgtge
ctttaattgc

tcattcacta

PCT/US2005/027660

aaaaatgcag
tttgtggttt
ccaccaccct
tggacgttat
ctcttaccee
aatgagtaat
acatttgttg
cacttcagaa
tgacttctac
tacttectttt
ctaatttaaa
ttaattgatg
cttttgatce
tttttcecea
tgtagcacta
ctttacctga
tcctagactg
tttataaaaa
tcacatctag
aaattctcct
tgtgttcact
tcctgagatg
ctctgcaage
cctgegeace
tggctagtaa
gactgccetg
gttgccttcea
cactcttgece
tagatgagta
caggtagttt
tacaaaagat
aaattggtag
atcctatcag

acgctcactg

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080
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tcagtgccca
tgaaatcctg
aacatatcta
tttagaataa
ggaatgaagg
aaaactagaa
taagcagaat
gttcattectg
tatcttaaaa
ttttgtttat
catcagtgtg
tatgaagtac
tgttagacac
<210>
<211>

<212>
<213>

16

DNA
<400> 16

cteeggtgtg
ccccacggga
cgecggecgyg
tgcaagaacc
gacttctact
gagctgetgce
ccecccgagcet
gaggacgcgt
gactgecatgt
ctgcagcacg
gcecgecagece
gcectgececg
ccettteceg
gcggegggcec
gtecgeceecte
acctccggag
gaggaagaaa

gtcaccacat

2458

tgtttgctag
tacactgtgt
ccatctgatt
gaaattttac
ctaatatgct
accattgtte
acactgtaga
gggataaagg
tagtatttaa
taaggtgttt
cttgaattta
ctcatgttga

atgaatgtgt

Homo sapiens

tetgteggtt
aggaagcacc
gaggcgagee
cagacctcga
tecggeggece
ccacgccecc
gggtcacgga
tcggectggg
ggagcggett
gecgegggece
ctgcgggtceg
cecgagetege
tgaacaagcg
ctgeggtege
cgcgeccagg
aggacaccct
tcgacgtggt

tcaccatcac

ctgectcecat
atagaacaat
ggctggtacc
attttaaacc
tgctttattt
taacaaagca
tgcttttecec
ggaactaggc
gtaaatggtc
aaataagctc
gtagcttaca
atgttattgt

ataatcatgt

gcagtgttgg
cceggtatta
gatgccgage
gtttgactcg
cgactcgacce
gctgtegece
gatgctgett
gggactgggt
ctecegeecge
gccaaccgcec
cgggeacggce
ccacceggee
cgagccagcg
ctecgggggcy
cggcecgecag
gagcgattca
cactgtggag

tgtgegtecc

gtgactagtg
gtaattttat
gagagctgtg
ctattgtcct
acttttgtaa
ggcaacttta
caacgtatct
tagcagttct
taatttctac
agctaattca
gcattattta
actgtatttt

taaatgcaaa

aggtecggcge
aaacgaacgg
tgcteccacgt
ctacagccct
cccecggggy
agcegtgget
gagaacgagc
ggccteacce
gagaagctgg
ggttccaccg
ggggctgcgg
gecgagtgeg
cececgtgeecg
ggtattgecg
accagcggcg
gatgatgaag
aagcggegtt

aagaacgcag

25

agctgetggt
gttaattgtt
ggtaaaattt
ttatgcattt
tettggattt
ttctataaac
ggctggcagt
aatgtgacat
ataattatté
agacactgta
tgaaggaaaa
taatgtaaca

taaaactagt

cggcccecgce
ggcggaaaga
ccaccatgee
gcttctacce
aggacatctg
tecgeggagcea
tgtggggcag
ccaacceggt
agcgcgeegt
cccagtceece
gagccggecg
tggatccege
cagcccegge
ccccagecgg
gcgaccacaa
atgatgaaga
cctectecaa

cecctgggtece

PCT/US2005/027660
gaaagtcgtg 4140
attactttaa 4200
gaaaattgta 4260
tcaatgaaat 4320
tgtagctttt 4380
acaactttat 4440
ctttgtegtt 4500
tctttaagea 4560
cactgaactt 4620
gtcacttgtg 4680
aatacataaa 4740
gtgcagatct 4800
tcataga 4857
ct%ccgcgcc 60
agccctcagt 120
gggcatgatc 180
ggacgaagat 240
gaagaagttt 300
cagctcecgag 360
cceggecgag 420
catcctceag 480
gagcgagaag 540
gggagccggce 600
cgcecggggcec 660
cgtggtette 720
cagtgcecceg 780
ggcccegggg 840
ggeccctcagt 900
ggaagatgaa 960
caccaaggct 1020
cgggagggct 1080
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cagtccagcg
gceccectete
gcgtcececcac
aactctgact
cgcaacgacce
aatgagaagg
caggccgagg
ttgctaaaga
ctgccacttt
ttggtttact
cagtgtgggg
cagcctecte
ggggctgttg
tttttaaaat
cctggggaac
atgagaggtg
atacctcaat
actgtactaa
tgatacttat
cactttttga
agcctgttte
aaagttectgt
tgaaatacct
<210>
<211>

<212>
<213>

17

<400> 17
ggggtatcga

aggctggaat
cattctecceg
ccttaaaaat
gaatgtttct
caatatctca

taaactatga

1887
DNA
Homo sapiens

agctgatcect
cctacgtgga
gtcegetcaa
cggaggacag
ttcggtecag
ccgecaaggt
agcaccagct
aaattgaaca
gcacattttg
ttcaaatcgg
ttctgcetggg
cacctcacct
aagtcacctt
ggtgcttaag
atttctgtaa
gcttttgegg
gtttgaggag
ttcttacact
attttcgtat
actaagaaac
ttcctgttaa
gtttaatttc

catgtttatg

taagtttctt
gcagtggcgce
ccteggecte
tgaatctgta
attactttca
catcaaatgc

cttggacaat

caaacgatgc
gagtgaggat
gagtgtcatc
tgagcgtcge
ctttctecacg
ggtcattttg
tttgctggaa
cgctcggact
attttttttt
tececectgteg
accttggaga
ccatgacagc
gtgtgtteca
ttccagecaga
ataccattga
ccagtattag
catgttttgt
gecctgtatac
gaaaatgagt
ttttgtaaag
tgtatttgtt
ttcaaaatgt

aaaataaata

tttttttttt
gatctctgct
ccaaagtgcet
gcttaggcca
cttttacata
tttgecctgga

tctatatact

ctteeccatcece
gcacccccac
cccccaaagg
agaaaccaca
ctcagggacc
aaaaaggcca
aaggaaaaat
tgctagacgc
taaacaaaca
agttecggetce
gcectgeatee
gctaaacgtt
agtttccaaa
tgccacataa
cacatccgec
actggaagtt
atacaaatat
tttagtatga
tgtgaaagtt
aaatttacta
catgtttggt
atatatttag

gcttaaaatt

tttttgagac
cactacaagc
gggattacag
tccaaatttt
tataaatttt
aatagatatc

caagcaccat

26

accagcagca
agaagaagat
ctaagagctt
acatcctgga
acgtgcegga
ctgagtatgt
tgcaggcaag
ttctcaaaac
ttgtgttgac
tgggtgggca
caggatgctg
ggtgacggtt
caacagaaag
ggggtttgece
ttttgtatac
catacctaag
attgttaatce
cgctgataca
ttgagtagat
tatatatatg
gcatagaact
tgctgecatct

aaaaaaaaaa

agaatctcge
tcecgectece
gcgtgageca
ataaatccaa
aagtgtcctg
ccactgggga

aaaaagtatg

PCT/US2005/027660
caactatgcce 1140
aaagagcgag 1200
gagecceecga 1260
gcgecagcegce 1320
gttggtaaag 1380
ccactccete 1440
acagcagcag 1500
tggacagtca 1560
attaagaatg 1620
gtaggaccac 1680
ggtggcectg 1740
gggagcctct 1800
tcatteccttce 1860
atttgatacc 1920
atcctgggta 1980
tactgtaata 2040
tctgttatgt 2100
taactaaatt 2160
attactttat 2220
ccttttteet 2280
gggtaaatgc 2340
tatagcactt 2400
aaaaaaaa 2458
tectgtegecee 60
gggttcacgc 120
ccgegeeccgg 180
attaacttta 240
attggctgaa 300
tagtggtgtg 360
cagttgaaaa 420
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gaaaatcaaa
cagctaaatt
agttttgaag
attttgaaat
caagatgaaa
ctactgtgtt
acacttggtg
cettttcececag
gtcacagcat
ctctactaaa
agaaaataca
gcecggaagtt
aatctactcc
aacgttagcc
ggctcttacc
attagattaa
caaaaaccca
ggcatggacc
tgaggctacg
tatgatctat
tggggaatge
caaacccact
agagtaggcc
ggcattctece
gataaaaaga
<210>
<211>

<212>
<213>

18

DNA
<400> 18

tcegtgeccee
cttecgacgat
catctgcacg
ggtggtcgga
caagcggcac

acatggtttc

2100

gttgactcct
cattttcacc
cagtgtaatt
gtatcctcta
tecttgtttga
taaattaaca
tgtgaatctt
agaatataga
ttttaatctc
aatatcagac
ttgactcata
tatggtctct
cctttttgta
caacagagcc
cgctgtattt
tttcaaaaga
tgaaccacaa
cagccttgtg
ttatttatgt
tagtttagtg
tgtgtagcaa
gtaatgtttg
ttataataaa
cactgtgatt

aaaaaaaaaa

Homo sapiens

tgcggggage
ggcggcacct
gggcccaagg
ggctacacct
gggctgggag

aaggggcgcet

gggtgccaac
aggaacagac
actctggaag
acaaggatca
attgtgatat
ccacaacctt
caggaaaatg
attatattat
cctatggeat
cccgaccata
cacttgttaa
gcatcgtcaa
ataccttatt
ggcagatgaa
cagacaggac
gcttttacaa
actcaaattt
gaaaaagcat
aaatatgtet
tttattaaag
atgtaaaact
gtttgagatt
tgctatgtge
tgtgactttt

aaaaaaa

gcgeegggge
actgcggegg
gccagggcga
ggcccagegg
tggagacgaa

acggggtceg

taaatattca
caccaaataa
aaggctctaa
ttatagtgta
tataaaaggg
ccttatcaga
agctatttca
ggtctcctta
ctttatggaa
tttaatgtgg
aagttaataa
tttaatttaa
tatggtgcat
agtgttgaaa
tgaggcactt
gttgcttaat
ctcctcaaat
tccacgctaa
ggaggcacct
aatcaaatgt
gacctgcteg
attttcattg
gtcttcagta

agacccacaa

tgeccececga
ctgggaggag
gtactegggce
caacacctac
gggcaagtgg

gcagagcctg
27

aatcaggtac
attattttat
aaagtcatga
atcttaattt
gactcaaaaa
ttataagagt
taagctcaaa
aatgtttagt
taattttcta
agagcaatac
agaaatagct
gcattgctga
tttcattttt
agaggtcaaa
agccgaggag
teecttttttt
ggggttaatc
tgagatcttg
tctctaaget
atagaattac
gaagaaacgt
ctttgagagt
gtteccaagcet

aataaaagct

atgacgggcg
ggcaaggcge
tectggtege
cagggctact
atgtaccggg

tgcaccecceg

PCT/US2005/027660
tcatccttat 480
cctaataact 540
ttecceccact 600
ttatgtttat 660
tccaagcagt 720
agaaaaatta 780
caagcagctt 840
agctcttatg 200
aagggtaatt 960
cctcttagaa 1020
catttttaaa 1080
gacaatcttt 1140
atttggggga 1200
tggaaacaaa 1260
ccactgggtt 1320
tttttttttt 1380
tgacaaatga 1440
gtctttettg 1500
tttagtttte 1560
caggcattcg 1620
aggaacgctt 1680
gaactgccta 1740
aaagcaattt 1800
ttttggtatt 1860

1887
gaaggttcga 60
acgggcatgg 120
acggcttega 180
gggcgcaggg 240
gggagtggte 300
ctcgetacga 360
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gggtacctgg
tacctaccag
gcectacgge
cagcgagcag
cggcacccge
gaagggcggce
atccaagtct
aattagttcc
cceggtggaa
cgacaagcgce
gtgggcaaat
agagggaaaa
aagacataca
tgccatggec
ggccgatgec
tgtggccagg
atttcaggaa
tacaccaaag
ggcaagtccc
cccecagcetcea
ggccattgtc
gccccagtec
ttctecagtat
ggaggacgge
caagtggagt
aaaagctaag
tgctttggaa
gttgaatatc
gttgaatatc
<210>
<211>

<212>
<213>

19
241

<400> 19
gcttcaaaga

DNA
Homo sapiens

agtaacgggc
ggccagtggg
atggccacgg
agcaatggca
ggcggttteg
ctcttecegga
tccatctega
agcgatgcca
gaccacgtgg
aacggcttcg
aacaagaggc
tacaaaaata
aaaactaggg
agaaccaaag
gccgaccagg
gagctgtcac
ggtgtagatg
gagtctccectce
aaacacagcc
ggggcgagac
aataagccct
aagtactctg
cacggctact
gatggatcca
ccctecaaat
aagtctgaac
aaagaagcca
gggttggcca

gggttggcca

cattttattc

tgcaagacgyg
ccggaggeat
tgatcegete
gcgtgeteca
tgctcaactt
ggggctceet
gcaagcgcag
actccacgat
acgccaccac
gcgttagega
atggatatgg
atattctggt
agaaggtgga
tggaaatagc
ccgegetgge
ctgatttcta
ctaaagaaaa
atttttatcg
actctcetge
tcaaccaaga
tgatgtcaaa
gcecgcecacca
acgtgaagct
gccagtctte
ctgtgacaaa
ttgctatacc
attcaggccc
ttetttttgt

ttetttttgt

taacagcaga

gtacggegtg
gcggeatgge
accgetgegt
cgacgccgea
ccacgcagac
tcttggaagce
ctetgteege
cagctttggce
cacggaaacc
gcgctceecaat
ctgtaccgtg
ccegtgggata
cagagcaatt
aaattcaagg
cgctecgecag
ccaaccaggc
tccagaagaa
caaaggcacg
ttecctececea
caaaaggagt
ggctececacyg
catccccaac
gaacgceccece
ctcagcactg
accagttgcce
aaagaatcca
taattcaatc
tcactttcta

tcactttcta

aagaaaacag

'

28

gagacctacg
tacggegtgce
acctegcetgg
gccgecgeeg
gctgagcetag
atgaaacttc
agcgacgcegg
gatgtagatt
tacatgggcg
ggcatgaagt
tttectgacyg
aggaagcagc
gaaggcgccce
actgcacatg
gagtgcgaca
cctgattacg
aaggtaccag
acacccccaa
aagcccctga
gtggctgatg
aaggaggcag
cccagtaacg
cagcacccectce
gtgcacaagce
aaagaaagca
gcaagcaacg
atgattgtcce
acttgattgg

acttgattgg

tcattgctga

PCT/US2005/027660
gggacggagg 420
gccagagegt 480
cctegetgeg 540
acagcececggce 600
cgggcaagaa 660
gcaagtccga 720
ccatgagcag 780
gtgatttttg 840
agtggaagaa 900
atgaagggga 960
gctccaaaga 1020
ttataccaat 1080
aaagggcagc 1140
ccagagcgaa 1200
tcgecgagagce 1260
tcaaacagag 1320
aaaagccacc 1380
gatctecctga 1440
agaagcaaaa 1500
agcaggtgac 1560
gagcggttgt 1620
gggagctgca 1680
cagtagacgt 1740
catccgcetaa 1800
aagctgagcce 1860
attecatgcce 1920
ttgtcatgct 1980
aattaggaaa 2040
aattaggaaa 2100
aaaaacaact 60
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tttaatactt tctataccag aataaagttc tgtcaactga tgtattataa taataaataa 120
tgaccaagaa taaactttaa atacaaagtt ttctacttgt tacaagcata gcaacaaaat 180
cctctactcc tattgatcte agatttcctc caagatagat ttttttttet ttgcegtagga 240
a 241
<210> 20

<21l> 1055

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<222> (767)..(767)

<223> nis a, ¢, g, or t

<220>

<221> misc_feature

<222> (823)..(823)

<223> n is a, ¢, g, or t

<220> :

<221> misc_feature

<222> (837)..(837)

<223> n is a, ¢, g, or t

<220>

<221> misc_feature

<222> (914)..(914)

<223> n is a, ¢, g, or t

<220>

<221> misc_feature

<222> (963)..(964)

<223> nis a, ¢, g, or t

<220>

<221> misc_feature

<222> (975)..(975)

<223> n is a, ¢, g, or t

<220>

<221> misc_feature

<222> (1035)..(1035)

<223> n is a, ¢, g, or t

<220>

<221> misc feature

<222> (1055)..(1055)

<223> n is a, ¢, g, or t

<400> 20

gctatgacat gattacgaat ttaatacgac tcactatagg gaatttggce ctcgaggcca 60
agaattcgge acgaggcgat accatctaaa cgatttagtg ttgecgttgaa gatggagggg 120
ctgtgttttc gttgttgaaa acacctctat aatctgacac cagctgctgt aattcgecta i80
gaaccctaat gagatgtgtc gggaggcagc tgcggtgeca gtcagactgg agcggtcact 240
gcagagaaaa tcaattcacg tggtgttgta actgcactct tggagaaacc ttagacggcc 300
cgcagecage gccggggcetg accggcactg cagaggattg agatcttaaa tgcgcatttt 360

29



WO 2006/026051

tacaaaatac
tgcaggtttg
ttttttaaaa
ttatataaaa
attaaaattt
atgaaggctg
gtcacagaca
aaatatgaat
gtectgttttt
actccaatta
tannaatgat
cttgatgecat
21

7005
DNA

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

<400> 21
gcttcagtcce

cgcgecccca
agcgecgceac
cagcgcgcac
ctgctgetge
tactgggaga
ctgcgggacg
taccgcacac
taccttaacc
tttecececetge
gagtgccagt
gcctgecaget
attcgggaga
ttgtgceccca
tgecgececgg
aagtacgagc
gtgcecttece
gtegacaccg

ctgcgtgtcet

acagccaaat
atgagtaatt
aaaaattttg
tgttgttaga
aggtaataat
ctcecggtect
tgaagcaaga
ctaaacatcg
tgtaaacaat
tcangtctge
taganacagt

aatgngtgtg

Homo sapiens

cgcgaccgaa
gtgteccegteg
ccgccatcca
gggcgatggce
tgcegetget
agctgtatgt
ccectgagga
ggctgcatga
ggagcctgga
tcaccgtcta
ggccaggctg
cccteaagece
accgacccece
acatcagcgt
acagcctgga
tggtggecegt
cggtgacegt
ccagegeegt

tcgatgcaga

gaaatcaatg
cecttttttta
gatgaagaag
aaaactagct
agaaagattt
tattatcgga
ttttettcete
tgctctctat
gtgttcatat
acacacagag
taagttatcet

ctgggtgtaa

gcagggcegeg
cgteegecge
gacccgecgg
gaaggcgacyg
aggcaaagtg
ggaccaggca
ggtgcccagce
gaacaactgg
ccatagctece
cctcaaggtc
tgceegegta
ccgggagcete
aggcaccttce
ggcctacagg
ggtgagcacg
gtgcaccgtg
gtacgacgag
ggtggagttc

cgtggtacct

atcaggaagt
gatcaaattg
gaagttgcta
aaccccatce
ttttactatg
ttttttttte
cagcaagctce
ctctaatgac
ttttgtagat
gagatttgag
gatcgcagat

aattn

cagcagcgct
gceceegggeg
cectagecege
teceggtgecg
gcattgggec
gcecggeacgce
ttcegeetgg
atctgcatcc
tgggagaagc
ttecectgtcac
tacttcteet
tgetteecag
caccagttcc
ctecctggagg
cgetgggece
cacgccggeg
gacgactcgg
aagcggaagyg

gcatcagggg
30

gtctgcagac
tteteggtag
ttaaaaaaaa
atagaagatg
atttttaaaa
atgtgttggt
ttatganata
ganactgttt
ttagatttct
tgtcatatga

gggtaagtga

gagtgcceeg
gggatggggce
agtccctcca
cggggetgeg
tctacttecte
ccttgetgta
gccagcatct
aggaggacac
tcagtgtecg
ccacatcect
tcttcaacac
agacaaggcc
gcctgetgece
gtgagggtct
tggaccgcga
cgcgcgagga
cgcccacctt

aggacaccgt

agctggtgag

PCT/US2005/027660

aaatgtccat
ccttttette
gtagggtaca
ctggtgagca
ttttacttga
ttttataagt
gcttgtatta
gagttanaat
actgattggt
acactactca

ctttaaactc

gaacgtgcgt
ggccagactg
gcegtggece
tectgetgttg
gagggatgct
cgtcecatgee
ctacggcacg
cggcctecte
caaccgcggce
tecgtgaggge
ctccttteccea
cteecttecge
tgtgcagttc
gccettecge
gcagcgggag
ggtggtgatg
ccecegeggge
ggtggccacyg

gcggtacaca

420
480
540
600
660
720
780
840
900
960
1020

1055

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080

1140
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agcacgctgc
aacgagacct
ctggttctca
gtcaatgact
teggtgetge
gctcgecgat
atcaacgtcc
acctcagccg
cccaagtgtg
gcececaggecce
ccecetgtect
tcceccaacag
teccacctget
caagacatca
cctggggagce
gagaagtgct
acggtgatcg
tgcatccact
tteceggagge
tecgetggact
aagtgggaat
ggaaaagtgg
gcegtgaaga
ttcaacgtcc
caggatggcce
ctcegegaga
agctccetgg
tggcagatct
gcagccagaa
tcecgagatg
aaatggatgg
tcttttggtg
cctectgage

tgcagecgagg

tcececegggga
cggtccagge
accggaacct
cagacttcca
cggtcagect
ttgecccagat
agtacaagct
aggacacctc
ccgaacttea
agctgcttgt
gtgcagtcag
gcaggtgtga
ctccecageac
acatttgcec
ccegggggat
tctgegagcece
cagcegetgt
gctaccacaa
ccgeccaggce
ccatggagaa
tcocteggaa
tcaaggcaac
tgctgaaaga
tgaagcaggt
cgctectect
gcecgcaaagt
accacccgga
cacaggggat
acatcctggt
tttatgaaga
caattgaatc
teectgetgtg
ggctettcaa

agatgtaccg

cacctgggcce
caacggcagce
ctcecatcteg
gggeccagga
gcacctgccec
cgggaaagtce
gcattccectct
ggggatcctg
ctacatggtg
aacagtggag
caagagacgg
gtggaggcaa
caagacctgce
tcaggactge
taaagctggce
cgaagacatc
cctcttetee
gtttgeccac
ctteceggte
ccaggtctec
gaacttggtt
ggccttecat
gaacgcctce
caaccaccca
catcgtggag
ggggectgge
tgagcgggce
gcagtatctg
agctgagggg
ggattcctac
cctttttgat
ggagatcgtg
ccttetgaag

cctgatgetg

cagcagacct
ttegtgcggg
gagaaccgca
gcgggegtece
agtacctact
tgtgtggaaa
ggtgccaact
tttgtgaatg
gtggccaccg
gggtcatatg
ctggagtgtg
ggagatggca
ccecgacggcec
ctecggggea
tatggcacct
caggatccac
ttecategtet
aagccaccca
agctactcet
gtggatgcct
cttggaaaaa
ctgaaaggca
ccgagtgage
catgtcatca
tacgccaaat
tacctgggca
ctcaccatgg
gccgagatga
cggaagatga
gtgaagagga
catatctaca
accctagggg
accggccacce

caatgctgga
31

tccgggtgga
cgaccgtaca
ccatgcagcet
tecttgeteca
cecteteegt
actgccaggce
gcagcacgct
acaccaaggc
accagcagac
tggccgagga
aggagtgtgg
aagggatcac
actgcgatgt
gcattgttgg
gcaactgctt
tgtgcgacga
cggtgctgcet
tectectecage
ctteceggtge
tcaagatcct
ctctaggaga
gagcagggta
tgcgagacct
aattgtatgg
acggctccet
gtggaggcag
gcgacctcat
agctcgtteca
agatttcgga
gccagggteg
ccacgcaaag
gaaaccccta
ggatggagag

agcaggagcc

PCT/US2005/027660
acactggccce 1200
tgactatagg 1260
ggcggtgcetg 1320
cttcaacgtg 1380
gagcaggagg 1440
attcagtggce 1500
aggggtggtc 1560
cctgeggegg 1620
ctctaggcecag 1680
ggcgggetge 1740
cggcetgggce 1800
caggaacttc 1860
tgtggagacc 1920
gggacacgag 19280
ccctgaggag 2040
gctgtgecge 2100
gtctgectte 2160
tgagatgacc 2220
cegeeggecece 2280
ggaggatcca 2340
aggcgaattt 2400
caccacggtg 2460
gctgtcagag 2520
ggcetgcage 2580
gcggggette 2640
cecgcaactee 2700
ctcatttgcce 2760
tecgggacttg 2820
ttteggettg 2880
gattccagtt 2940
tgatgtatgg 3000
tcectgggatt 3060
gccagacaac 3120
ggacaaaagg 3180
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ccggtgtttg
ttggaccttg
gaggagacac
tggattgaaa
tgtccecettt
caaaaccaaa
acatttaggc
cacattgccc
ggagaccaag
tactttaact
accagcacca
aggcaggtgc
cccagtecca
tgggaggacg
ttgtcactta
gtggtgctgt
tctttgatta
tcttggagtt
cactgactcc
gaggctggcce
aacagacgag
gccattgagt
tcgacaaata
ctgttaagtt
tggaaacctg
aacatcaaag
tgcagaacaa
agtcctgtac
gatagtgtat
gatagttaac
atggaaagtc
ccaggtggca
tagccggtga

tggttaagca

cggacatcag
cggcgtecac
cgctggtgga
acaaactcta
gcactatcct
gtctgctctg
attattgcaa
agcaacttag
aacaggttga
aagtggataa
ctcageetge
ctctcagagg
gccacatgtce
cacccccact
tgaagtcagt
ggtcttacaa
aatactagaa
tcaagcattt
tcactggctt
cgtgtgeace
tgccteettt
gcagcagtgt
tacatcagat
acatttacca
gaacacaaaa
ggagttttge
atgatctgtt
cactcacgag
atgctaactg
atttetttgt
taccggeect
gactcgtttt
ttttecctece

ttecctttete

caaagacctg
tcecatctgac
ctgtaataat
tggtagaatt
tectetctgt
aaccttttta
ctatgttttt
gatggtagag
ataaggcgct
atatacaaat
actgggagca
ccacccggea
ctcecatcagg
gctgttttea
gctaaagctg
tggacagtaa
attttttctg
ttttecaagct
tgtgtctagt
ctcgatttgg
acgttagaga
gctgttgeece
tagagagtct
agagagcaca
ccattaatat
caaggcétta
ttcattttta
agctgatggce
gatgectttca
gaaaggtaat
ttetttgtga
tggtagtttg
tagcagacat

ttecagtgece

gagaagatga
tcecctgattt
gceccectee
tececatgcat
gatgcttttt
tttgtaaatg
ctaaaaggat
gaaaaaacag
tctggggatgg
ctggggaggt
cagccaggtt
ctggcgagca
ggtagcgagg
catcectttec
gagcagttgc
atatggttct
tttectaact
gagacggttc
gccacactee
aaggtcctct
atgttttata
tacactgcct
caagttcata
tgatatttcce
aattggcaca
ctgtetgeac
ggcatgtcag
actaacactg
cccteagegg
ggactcacaa
acgtcacatt
ttttaacttc
gccacaccgg

agcagcaccc

32

tggttaagag
atgacgacgg
ctecgagecect
ttactagatt
aaaaatgttt
tctgactttg
gtgaaaataa
atcagggcgg
gaatcaagtc
attcagttga
cceccagace
gccactggee
ttgcaggagce
cttacccecacc
tttttgaaag
tgccaaaact
tecatcattga
cttttgecatg
atttgtgctg
tcteegttgt
gaacgtttcc
tagaaaaaga
aaagtcaaaa
cctaactata
gaaaccacga
ttgaagtttt
acccgaactg
ggtttccaag
caaaattaat
ggggaagaaa
ggccgagecg
caaggtggtt
gtaagagctc

agtgttggtce

PCT/US2005/027660
gagagactac 3240
cctetcagag 3300
cccttecaca 3360
ctagcaccgc 3420
ctggtcetgaa 3480
catccagttt 3540
gtgtaattac 3600
aactctcagg 3660
atagtacttc 3720
gaaaggagcce 3780
cctectggge 3840
aagcctcagce 3900
tggetggece 3960
ttcaggacgg 4020
aacatggtct 4080
ccttettttg 4140
ttgtttgaaa 4200
cctectgact 4260
acgatgctat 4320
aggctcagac 4380
gctgecagtaa 4440
gttaagcagt 4500
ttggtagtgt 4560
acagtgtttt 4620
gtttggtttg 4680
ggttcttcag 4740
gcetggagag 4800
atatccaaat 4860
ggacacgttt 4920
catgctgaga 4980
tgttcagtte 5040
ttacttectga 5100
tgagtcttag 5160
tgtgteccatc 5220
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agtgaccacc
aaattggacc
acatgaagca
tattcagaat
ggaggggaag
ttttttttaa
tgattcctag
tatcagggaa
gtgttcggta
ggagtcccag
ctgcagcaca
gcaggtaggg
gctagctagc
acaattctga
ggatcagctce
ttctgaccat
cacaacactc
tgtgttgtca
ttcagactta
aggcatttca
tgtaatagag
ttggacacgt
ttacaaatat
actaaatgca
gtgaattgcect
cccagtgatg
ttecetgagtt
tgcagaagtt
aaatttgtaa
tcaaggtgac
<210>
<211>

<212>
<213>

22
735
DNA

<400> 22

aacattctgt
tgaactgttg
cacacacaaa
gagagactgc
aggggcccceg
atcatgcaac
atttagcaca
gagggctcac
ctgagcagce
aattgctgac
cccecacagcece
cttgtactea
tgtgttagaa
tgtgaaaaag
ttectgtgtt
gactcataag
ctcecagtett
gcactgtaac
aagcactgat
caaaaacagc
ccttgtggtg
aacctggctce
ctatagacat
gaaataagaa
gcaacaggtt
gggaatttat
ataaaagtcc
actaagtatt
aatctattta

taagaaaatc

Homo sapiens

gttcacatgt
gatttttcta
aaaggcagta
ggggggggce
aggatgggcce
cttteecttag
atggagagat
aagacacatt
actacccctg
agcagaggct
aagtagaggc
ctttaatttg
gtagcaatga
atggtgtttg
tgtaatttaa
cttettgtea
gtgggggcag
ttcgecagaaa
aggacttaaa
aaaattgtgg
tgtgcgcaca
taatttgggce
ggtaaacttt
taaactttct
tgttctcagg
ccttgaccaa
ccatccttat
aagtattact
tgaaaggtca

agttgtgtaa

gtgggtccaa
gttgccgeca
ggaaaaatgc
tgggggtagt
tgggcteage
gaagacattt
tccatgecat
tgtcceeegg
atgagaacag
ttgectgetgt
gaaagcagtg
aatcttatca
caatgaccaa
gctcttatag
tgctgctaca
ttetteattg
cttttgggaa
agagtcggat
atagtctcat
cattttgtga
cacccagagg
tgtttttecag
tggttttecag
caaattatta
agggtaagaa
tttatcecttg
tagctctact
gagtattaag
ttaaaccaga

ataaaatcat

33

cacttactac
aacaaggcaa
tggcccetgat
gtcaatgcece
attcgagatce
ggttttcatc
ctttactatg
gcccaccaca
tatgaagaaa
gaatcccacc
gctcatccta
acttactcat
ggactgctac
agccectgtgtg
agatgtttct
cttgtttgtg
gtctcagcag
taccaaaaca
tcaaatactg
ggccaaggct
gagagtttga
atacactgtg
atatgcttaa
aaaatgccta
cteccaggtcet
accaataacc
ggaattttca
tagtaatctg
tcatgttcect

gtatc

PCT/US2005/027660
ctggtgtatg 5280
aaaaatttaa 5340
gacctgtecet 5400
ctcecagggcet 5460
ttgagaatga 5520
atgattaaga 5580
tggatggtgg 5640
tcatcctcac 5700
gggggctgtt 5760
tgccaccage 5820
cctgttagga 5880
aaagggacag 5940
acctctgatt 6000
aaaggcccat 6060
gtttcttaga 6120
gtcacagatg 6180
ctettetgge 6240
ctgecectgete 6300
tattttatat 6360
tggatgcgtg 6420
aaaatgctta 6480
ataagttett 6540
tgatagtctt 6600
cacagtaagt 6660
aaacagctga 6720
taattgtcta 6780
tacacgtaaa 6840
tcagttatta 6900
ttttttgtaa 6960

7005
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gagtctgcce
ccgeccacege
tcgacgaget
ctgcgtccaa
ccaccaccgt
ccgtggacgg
gcacccaaac
acgatgaact
gggaatgaag
atgtcatagt
cgtttteecce
cttgtatcce
tagacgtgtc
<210>
<211>

<212>
<213>

23

<400> 23
cggcgetggg

cccgacecge
atgcggaggc
tctgecaccge
tgagttccaa
cctgeccecg
gcegegetgg
ctgcgecatt
cggcgeetgt
ggccgccaag
cggttggetg
catcggcgag
tggcggegeg
gatcgagcga
cctgggegge
gtacaaggcg
cgacaggaac

gaggaccctg

2872
DNA
Homo sapiens

ttgcgagcetce
caccatgccc
gctgaaggca
gcecgecacgtg
gcgcaccact
acgcaagtgce
tecttettgaa
tatcctgacg
gcagctgget
tctgagetge
atgacaatgt
tagtgctgca

tcaaa

agacaccgga
tcggtcaccyg
ccacgaggag
ggcggecteg
gaggtcaagt
ggcttceegt
aaccggcgceg
ctggcggceta
ccegaggget
ctggacgcca
cggcgecacg
caaaacgagg
gcccagegcea
ctgggceege
gcggaggagce
cagggcgtgt
tectegeget

tacctcgetce

agagtgtgcc
aacttcgecg
ctgggtgtga
gagatccgece
gagatcaact
aggagtttag
ggggacggcece
tttggcgecg
tgctectact
cagtggaccg
tgtagtgtcecc

tagceccggcea

cgececegeteg
ccggeteggg
gcecggeggec
gcgccatgga
acgtgagccg
tgggcgetge
aggtgtgecet
tgctggecect
gccctgageg
gcatcgacce
ccatceccecga
agcgcctacg
aggtgcgcge
gacccatgcet
gtccgggggt
acagcgccge
acgtcatccg

aggatgagga

cgtgcgecge
gcacctggaa
acgccatgcet
aggacgggga
tcaaggtcgg
ccacttggga
ccaaaaccta
atgacgtggt
ttcaggaagg
ccettttece
cccaccececa

tttgcacggt

gctgegetge
cgcgeacctg
acgcgcatcc
gcecccegtat
ctgcggegeg
gcgcagegec
gctgtegggyg
caagtacctg
caaggcctte
atgccaggac
cgacaagctc
gcgectgetg
cttettecge
agaggtcatc
cgcggegega
cgcgetette
cattgaccag

cagtgagaag
34

cgecgtegta
gatgcgcage
gaggaaagtg
tcagttctac
agaaggcttt
gaatgagaac
ctggaccegt
ctgcaccaga
gatgcaggtc
ctaccaatat
ccececcetgge

ttcgaagtceca

ggctcaggcec
ccggetgegg
cgtagcecag
tegetgacgg
gggggcgcege
accggggccec
ctggtgtteg
ggcceggteg
gcgegegecg
ttctactegt
acctatggca
gcgeggeeeg
tcgtgecteg
gaggactgcg
tgggacctca
tcgetcacgg
gatgggctca

gtectggeag

PCT/US2005/027660
cctgeegeceg 60
agcgagaatt 120
gccgtagegg 180
atcaagacat 240
gaggaggaga 300
aagatccact 360
gagctggccea 420
atttatgtecc 480
cccgaggaat 540
taggtgatcc 600
cttggtgeet 660
ttaaactggt 720

735
ccegeteggg 60
cccecagggcece 120
gtggecccagg 180
cgcactacga 240
gcggggectce 300
ggtecegggcet 360
cecgeeggect 420
cggceggegg 480
ctcgettect 540
tegectgegg 600
ccategegge 660
ggggtgggce 720
acatgcgcga 780
ggggctggga 840
accggcectget %00
tcagcectgga 260
ccectgcececaga 1020
catacagggt 1080
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gttcatggag
gatcctgeaa
gcgagatgtce
ccacttgegg
ggaggtggtg
accccaccgg
cctgtececcceg
caagccacag
gcttggegec
gctagtggaa
cgccgagace
cceggactte
gaagacctac
gaagattcgg
ctactatcta
gtacgaccct
tgagctgacc
gcactggtgg
tectectatgac
gaacatcgca
ggagcacggce
cattéccttt
gctgactgac
ggagtttggce
ttcegtgtgg
tectgetgge
ccttecagec
gcagggtgag
gctctaaggg
tcttgetgea
<210>
<211>

<212>
<213>

24

DNA

<400> 24

cgagtgctca
gtggagcagc
agctccatgt
tggaagtggc
ctgctggega
gtcctgcaca
ccattcegtg
gagctggece
ctetttgtac
gacatcaagt
agggctgetg
ctgctgaaac
ttcaagaaca
caggaggtgg
cccaacaaga
gacttccceac
cacggctacg
acggaggcct
aacttcactg
gatatgggeg
ccagagcacc
gcccagaact
aagcatgccce
cgggttttac
tgagcctgge
taccggggcea
cctccaggac
gctggacttt
ggccagacce

aagtctggtce

2265

Homo sapiens

gcctectggg
agctggccaa
acaacaaggt
tgctagacca
cagactacat
actacctggt
aggcactgca
gggtctgett
atgagcactt
acatecectggg
ctecgggecaa
ccgatgetgt
tcttgaacag
acaagtccac
accagatggt
agtctctcaa
acgactgggag
cctacagccg
tctacaacca
gcctcaaget
cacttceecg
ggtgcatcaa
ctgagcacta
actgtccaaa
tgcecgectg
ggcatgcacc
cecggtcccce
ggggggctgt
tctgcecagge

aataaatcac

tgcagacgct
catcactgtg
gacgctgggg
gatcttccag
gcagcaggtg
gtggcgegtg
cgagctggcea
gggccaggcece
ctecagctgece
ccagcgectg
gcteccagtac
ggacaaggag
catccgette
gtggctgcete
gttcceegeg
ctacgggggc
gggccagtat
cttecctgega
gcgggtgaac
ggcctaccac
gctcaagtac
gcggeggteg
cagggtgctg
ggtctcaccc
cacgccccca
cggtgccage
tgctgeecect
gagggaaata
tggattgtac

tgcactgtta

35

gtggaacaga
tcagagtatg
cagctgcaga
gaggacttct
tcgecagetca
gtggtggtcc
caggagatgg
aatcgccact
agcaaagcca
gaggagctgg
atgatggtga
tatgagtttg
agcatccagc
ccceccacagg
ggcatcectge
atcggcacca
gaccgcteag
aaggctgagt
gggaaacaca
gcctatcaga
acacatgacc
cagtccatct
ggcagtgtgt
atgaaccctg
ctgceceege
ccegetetgg
cacttcagga
tactggggtce
gggccccace

aaaaaaaaaa

PCT/US2005/027660
aggcccaaga 1140
acgacctacg 1200
agatcacccce 1260
cagaggaaga 1320
tecgetecac 1380
tgagtgaaca 1440
agggcagcga 1500
ttggcatggc 1560
aggtgcagca 1620
actggatgga 1680
tggtecggeta 1740
aggtccatga 1800
tctecagttaa 1860
cgctcaatge 1920
agcccacccet 1980
tcattggaca 2040
ggaacctgcet 2100
gcatcgtecg 2160
cgecttgggga 2220
agtgggtgceg 2280
agctcttett 2340
acctgcaggt 2400
cccagtttga 2460
cccacaagtg 2520
acgaatcacc 2580
gcaccacctg 2640
ggggcctgga 2700
cccagattct 2760
ttcgetgtagt 2820
aa 2872
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ggggcaacca
ggacatctgg
gtggggectg
gacatcagct
catcecceggte
cagggtttga
gaccccatct
tgaaagaagg
gaggggcagg
actgcgcaag
gggagcacag
cagacaggga
cgcaattcat
cggagccteg
gtcaccagga
gctgcagggg
gcggagaggyg
gctggcttgg
aggcgaggcg
gtgaggagcg
gggcctegeg
gccaggtcte
cggtggacgt
gcgtcecggcec
ctttacttece
acatgaaaga
ctctagettg
cggctetgga
tcggaacage
ccetgeggeg
gggatgacgc
tctgagettt
ccecgteccet

cggcettgag

ggggaagatg
agtctggcag
aggccagtga
ggggacgatg
acttttggtt
tcececagggee
gcegggcagg
aggtttaggg
atgggggcag
gctggggogt
gggtggccag
catggcaggg
ttagtagcag
agggctggag
gggcgaageyg
ctcggecetge
cccacagtgg
cagacagtac
ggcggggcgyg
cagegggegg
ggcggcegacyg
cagctggggt
gacaagcagg
ttcctgaaca
tccacggagt
aatggtgcta
gaaatgaata
aggtgaagct
agcgeccgea
gacggttgac
cgtceccace
cctgtettte
tctgaattta

tctecagtacg

gggtgctgga
gagtgatgac
ggagtgtgga
ggecctgagcect
acaggacgtg
tgggcaacgg
tgagtccett
gatcgagggce
gagagttage
tatgggceeg
cgtagggtcce
gacacaggac
gcacaggggc
agcgggaaga
gccacgggag
gggegeeggt
acttggtgac
agcatccagg
agtgaatgag
cgagcgggag
gagccgggat
ggacgtgccc
acatgacatg
ccttaggetg
cggcacacta
cccagctcaa
tgctgcactt
agaggaacca
gcacccaccce
caccagccac
acctcecetet
cttttttetg

atttgcacta

agtgtgegtg

ggagagcttg
gggtggaggg
gtaggcgcece
agggctggaa
gcagetggtt
aggtgtagcet
ccetececag
tggcggggag
aaaggtgaca
ttccaggcag
agcacgtggg
agaggggtcc
agctccggea
caggcagtgce
gggggccceceyg
cccacgaggc
gctgtatgece
ggagtcaagg
ctctecaggag
gcactggcect
cggtgccetcea
accagctgec
gtccggtgtg
gtggggctgc
tggctgcect
gcetgggect
tacaaccact
gacctcatca
cgcaccggeg
cacatcatcc
tettettttt
agagattcaa
agtcatttgc

agtgtgagce

36

tgggagccaa
gctagctcga
aggcatcgtg
agaaggggga
ggacgagggg
ggcagcagceg
gcctegette
aagcagacac
tecttcteggg
aaagagcaag
gtggtacccce
ccagctgeca
cggetttete
tcggggagtt
ggacattgcg
actgecggcce
ctcaccgete
gcatggggcyg
ggaggatggt
ccagagccceg
gcgttegage
gaaggccaag
acggcgagga
ggcaagaagc
ctgggcetceece
ttgaatcecgg
gcactacctg
gceccaacate
actccatctt
cagagctgag
catccttetg
agcctcecacg
actggttgga

accttggcaa

PCT/US2005/027660
ggagcacctt 60
ggcagggctg 120
cagacagggc 180
gccaggeatt 240
agctggtggg 300
ggcaggtgag 360
ccecagectte 420
ccteecagea 480
gggagccgag 540
agggcaggga 600
aggecctgggt 660
cctcacccac 720
aggcctatge 780
gcagcaggac 840
cagcaaggag 900
agggtctggt 960
agccecetggg 1020
agaccagact 1080
gcaggcaggg 1140
tggccaaggce 1200
tggagacgag 1260
acgccaggtce 1320
cagaggaggc 1380
gggtctgttt 1440
agaacccaca 1500
acacaaaacc 1560
actcaggaat 1620
aaagacacca 1680
catggccacc 1740
ctectecage 1800
tctetttgtt 1860
actctgttte 1920
gttgtggaga 1980
gtgcetgtge 2040
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agggcccegge
tcaccectgece
ttccattacg
gactcatcat
<210>
<211>

<212>
<213>

25
3440
DNA

<400> 25

tgcttagagt
aaggatgagc
agtatgttgg
aggaagctta
gcgttaccaa
gtgggtacac
aacaaaaatt
agatggcttg
tgtgacaaat
atgggttaga
aggaagggga
agttaaaatt
atatggatcc
acttaactga
aaaaataatg
aaagtcaaga
atcagagaaa
ctattaaaga
gaaatatgat
ataggtagtg
taattggtag
gaaacagagc
taaaactttt
tacatagaga
tgttatggta
atacatttat

ttgatggaac

cgcectecat
ctegectagt
cccecatcteg

caataaacac

Homo sapiens

caggagaata
ttcatcagca
acaccaagag
tacatattca
tagagcaggg
catgattaag
agagacattg
aaaggaaatg
gagtgggtaa
ctgcaggaat
aagggtggct
cagattaaat
cagtgggtga
agttgtgttt
gaagggcaac
aattaaaata
ataaactcac
ctgttttaaa
gcaataaaac
gaatagaaag
aatgttgtgt
tgctgaaaga
taggtaaagg
cttaggatgt
atatattgat
aaagtaaagg

aactttctgg

ctgggceggg

ctggaagctc
ctectgtgcece

tgttacagca

aacggtccca
atcctecagaa
aacaggaagg
cattgtgaat
ttttgttttg
ttgcattctg
aagatgatgg
agggaaattt
ataaggaaat
attgatttta
gaatcaaatg
gcttggetta
gtggaggtga
ttagtacaga
tacagtagct
attatgaatc
atacatgtac
ataagttatt
ctgataaata
ttaagttggt
atataatata
gaatgaatgc
acaaattctg
ccatagtctt
gttgggttaa
ggagtaggaa

aagagattag

tgactgggeg
cgaccgacat
cteccccaccea

daaaaaaaaa

tatagagata
tgtcagttct
aagtgttttg
caatttcaag
ttttteceet
tagagatagg
ggtagaaaag
cagtgagttt
ctcagattga
aagccagact
ttctaccaat
gaagaatgca
gttaaagtaa
atgccaagtt
taagatggca
attatatggce
tgttacagcet
aatatttgtt
aaagcaatat
agttgcatta
tattgttacg
ttagaaggaa
ggaggacgaa
tcaagaaatt
agcaaatttt

agattaaaga

agggtatgtg
37

ccggetgtgt
cacggagcag
gggcttcage

aaaaa

ggtttatgaa
actagctaag
aacactggag
gacagatgaa
aaggcaaaag
atcatttaag
gggtatcaaa
gaggaatggc
gaatcctgge
gaagcaaatt
actgcttttt
aagcttcact
aaaactctga
aatatggtta
ctttaaggaa
aggcaatatt
gatcttagta
gaaatggtte
aaagattaga
aaaaggtcaa
ggtgcaataa
tgttgcetta
agataataag
gcccaacctt
ttcagatagg
tagatcaaag

tcttttgaac

PCT/US2005/027660
gcecegaggcece 2100
ccttcaagca 2160
aggagccctg 2220

2265
gcggagtcectg 60
gatgcaggta 120
gtgggtcatg 180
caaagactgg 240
gcagaaatga 300
tcaagtcagce 360
taggttagaa 420
agactgggta 480
agatctttca 540
ctagtgataa 600
ttagtatttg 660
gagcctaata 720
ggcaaatctt 780
atactgaaca 840
gtgtaggcag 900
tccagtgaaa 960
tgaatatttt 1020
cagataacaa 1080
atggttttga 1140
acatggggaa 1200
atattcaggg 1260
aaggctttte 1320
taggactagt 1380
tgcgagaagg 1440
gtagattttt 1500
aaaggaataa 1560
tctggaagac 1620
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ttgattttag
tctatgtgtce
ttcatttcat
gtatgtagca
ttatgctata
cgattataag
ggtgacaggt
aaagatacct
tttagattgg
tttgtttttt
aacaattccc
agtccatagce
taaaactcct
atgttttgtt
tgtgtatttt
tgtgagccac
ttctcaattg
taagtggcaa
ggaggaattt
tcteccagaca
gaaaaaggta
ggacatattt
acaaggaaat
gccagatagc
actcaggggg
agagggaaca
agagtctgag
aaccaacatc
tgtaactgaa
ctgtaacttt
gtaaaagttg
26

7318
DNA

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

agaggataaa
tggcaccatg
cctataacag
gggccagcat
ctgttttcaa
gaaaaatatt
aaaatttgga
attaccatct
ccatggatta
aagtaggtat
taaatgccaa
cagcagacca
tagtgaagag
gttgttgttg
ggtattataa
ctgagttatt
gcaagggatt
agtaatagca
tgaaacatgg
atggtagaaa
aataaaacta
cagacaaatc
ggaactagag
ctcgagctcea
ttatggatcc
atctgggatt
tagcctagte
taagaaggga
tgatgaccag
cccagtattt

ttcaaaacat

Homo sapiens

ggaagaaagt
tgaagcaact
tcctaagaga
tcaaatcctce
gttgaaggaa
atttttctga
atatctgtga
atgccctggt
aaaatttgag
atgatgggtc
acttttataa
aatgttgaaa
gggcaagaaa
gttttttect
aattatactt
agttagcaaa
gattettcaa
tecccttaaaa
agggatggct
ccacaggact
gctttactta
taactggaga
aaacctcaca
aaggagaaat
agggtggcta
cagacacagc
tatcacccaa
gtttggagag
ggataactat

gttaattttt

ggataattct
tacctattat
tcaaataatt
atctgtctat
atcaaaccaa
aatgagacat
tgggaaaatg
atttcacttc
aattctgaca
aaatataaac
acaaaaatca
tctetggget
acctctecte
atactatatg
cttagattcce
atgaacctgg
tgggttcage
aacaggacat
actggaaaag
acattaagat
agagtacagc
gaaaaacaga
aagggataaa
attggaggcc
aagaatagaa
agtggtgcceca
cacagataag
gggctaaaag
ttactagtgce

taacttctgt

38

agaattaaac
ttcatttcat
tgtccacgat
caaacccata
gaatttctgt
attgatgttt
caaaaaggaa
ttccattgea
aaaaactaaa
ttactactaa
aacaaaccat
aatttgtaag
tttttecetet
taatttctat
gttaagaata
ggaagtggga
atttcactte
tggtgagagg
aacagatgaa
tgggcccaaa
cagcttaatt
ccaggagaga
ggaggtaatt
agataggaaa
gtagagttce
acgtgaatct
actggacagg
aaagcaggtt
ttttatgatt

ttctectgta

PCT/US2005/027660
accaaaaggt 1680
ttcatttcat 1740
tacacagtca 1800
ttceccttcta 1860
tttttcactg 1920
aagaccttga 1980
ggaatgggtg 2040
cagcatagac 2100
tagaaaggag 2160
caaaacttta 2220
caagcaaaag 2280
atctatgttt 2340
cttggtggaa 2400
attgttgttt 2460
ctttetgggg 2520
agagctggta 2580
cctctgaaat 2640
tagaatagca 2700
gtgcagagtc 2760
tactagttta 2820
actggctagt 2880
aagcgaagtt 2940
aaaggttaaa 3000
gtgectteet 3060
acccagggce 3120
acctcegtget 3180
ggctcccagg 3240
aagccccaaa 3300
tattgtaact 3360
cttacgagca 3420

3440
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<400> 26
gagcccatta

gcagcagcgg
gagtgcgeat
caactaaaag
gcectggggg
gattcgaaat
catcaatggc
cataacagac
gatatctgaa
taccaccctg
tgtcaagact
cttgaaagaa
aggacgcgtg
tgtggttgag
agtggctctce
tgacaggatt
gtccagcaag
agcaggagat
gacagaaggg
gcagtcagaa
gggagaagat
tgcacggcte
atgcaaaagc
gatgtttaag
cgagcttgag
agcatttectt
caacacacaa
gaacagaggg
tgccaagagg
tggaacgcca
ttaccaaaga
cgaggtgagt

gacagcaaac

gccgcacaaa
cggacgetcet
cctctacege
gaaaacatgg
ttcagattgce
cagagcaaag
aacccttgtg
tctctccaaa
aatgaaaaca
cagattcgac
gaagttcccece
gaaacaggce
gcagaagagc
ctgcaactgt
ccgggagetg
gtccacataa
ataatccaga
gcgggactge
tgcaggctte
gcacctecett
ccacgctegg
aggaggagtg
attgccctte
aagcgacgtce
cgagaggcgg
ggtgcaagceg
gttgtgaact
gacaagatgg
agggagagaa
agcagagaac
aaggaggaag
catggtcttg

atccagagga

ttegecagecag
gcattaccca
acccaagctt
gcacagggga
aaggtggcaa
cectetgggte
cagatctcac
tgctcatcaa
aaaacctcga
cggccacaaa
tagctgagaa
cgagctacca
tgatcttaag
cccttteaca
aaaaatctaa
attcgatcce
tectccagtgg
cccgggtgga
aggcaggaaa
ctctggtatce
aaaaagatca
aaagcctgte
ttctaacgga
ggagggcecag
acgaggagga
aatcagaggt
ttgactggga
agatgttacc
tggatcagat
aagatgctgce
agtcggtaag
gccatgttece

tggtceccat

gcggetgggg
gtcttgegtce
cgtctgtete
ttttatctge
ggagcagaag
tgggctctgt
ctaccctgaa
aagaccatcc
gcatctcaca
gacccagtgce
ccaaagaagt
aagggctccc
ggagaaggta
ggagagacat
gtctectgac
tactaatgag
cagagagttg
agtgatccte
ggagtgtgtg
ctttgecgte
cagcagacct
agaaaaacaa
tgctcecage
gaaatacacc
agaaggtgac
ggatgaagag
ttctggacfg
agacaccaca
cacagcccaa
ccagaccgat
aacgcagagc
ccaacagaat

gaatagaacg

39

cggcggctgg
cteggecagge
gtcaagetct
atttccatga
cagcccttac
gagggagatg
gtcatcaagc
agtggaataa
catgggggtt
acagaattct
ggtcecgact
caaatgectg
gaagcggtac
aagggcgcta
ccagacccta
aaagcagacc
agagtgatcc
gactgctctg
gattcteccag
tcatcagaag
cacaagcacc
gtgaaggaag
cccaactcca
ctagttagct
aaggaggata
ttattgtectg
gtggacattg
ggcaagggag
aaagaagagg
ggcctgagaa
tctgtgagca
ggettcagtg

gccaaaccect

PCT/US2005/027660
ggcagcggcet 60
gceccgaagcet 120
tcatgetgece 180
ctggaggggce 240
aagttgcaaa 300
aagtggtttc 360
tcatggaaag 420
gtgaggettt 480
atgtggaaag 540
teetegececcece 600
gtgcaggcag 660
actcccaaag 720
agcctgggece 780
gtggccecttt 840
acttgtcaca 900
ctttecctgag 960
aggaaagtga 1020
acaggcagaa 1080
tggaaggagg 1140
gcacagagca 1200
gagcgeggcea 1260
caaaatctaa 1320
agggggtgtt 1380
acggtactgg 1440
catgtgaagt 1500
acgttgacga 1560
aaaagaaact 1620
ccctecatgtt 1680
acaaggtagg 1740
ccacgacttc 1800
aaagctacat 1860
gggcatctga 1920
tecccagggtce 1980
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tgtgaatcag
ctttectgea
ggtttcaagt
gtcccageca
agtgccagca
catgtttact
aaattcagaa
cctcagettyg
ccectectect
agtttecccca
caacccatca
tgceeggect
agccagtcag
gcetggtgea
ctttgctaaa
ccacgctgcet
caatgtccga
ggctgetecte
aaagaaaccc
cttgtttact
ggtcaattca
acctacgaat
cttetttgea
ctcgecaaag
agccaagaaa
atcagtccca
tagtaaacca
agcaaagtct
cattgtgaca
ttggaatgaa
aaggcaagag
acagttgcceca
ggaaaccagg

gggatggaga

ccagctaccc
cctccacctt
ccgattgetg
gcettttacg
aaaagaacag
tttaaagagc
ggcaaacggg
ggggcagagg
gttgectccaa
gtctggtctc
aagggcaccg
gcaagtactt
aattacacac
gtgggaccat
aggcagtcga
cgagctcagt
gcacctcctce
aagtctcagc
ctcaatgcat
ttccaaccte
gcectggeca
gtgcaggctt
gaggcctect
caagaatcag
agtggtgtca
ccceccattt
accgatggac
ccteteggte
aatgtggttt
agactgtecct
tataatgtca
tatgcatatt
tctgattact

cgccaaacat

cettetegec
actctgeagt
gcccagcaca
attcgtctga
gaatattgeca
ccaaagtaag
gcactggagce
cttgtaattt
aacctgcagt
caggagtggc
ttgtctecte
tgaacgtggc
ccaaaccaac
ccaatgagct
gaatggagaa
ctcecactec
ctgtggecta
catcagctge
tagatgtcat
cagatgcaaa
tgaagcaagc
cgtcagtgta
caccagtcag
cctecatecatce
caattcagga
ctacatctcce
tagagaaagc
tagtggatga
cagcagctcg
atattcctca
cagccaataa
ataggcaggc
gtctteccagt

gaaagttaga

aacccgaaac
cactccteec
gcccecteea
gcgaatagcet
ggaggccaaa
cccaaatcct
tggaggtgat
catgcaaagc
caagtcctca
tcccacccaa
catcaaaata
tggtcectte
agtttccaca
tccaggaatg
gtatgtggte
atectctececg
taatcctatc
acagccectcece
gaagcaccaa
ggatggccte
tetteectece
ctcggtacca
tgcatccccea
ttattttgtg
gagtgggcge
ttgggtatac
aaacaagaga
tgctttccaa
gaggaaggtg
aacccagaag
taatatgtcce
ttcaagaaat
agctgattac

agaacggatc

40

atgacgagtc
cctgacgect
tggcccecagce
tccegagatg
aggagaagca
gaactcttgt
tcecggacegg
tcctetgeca
tecteccaac
cctectgect
gceccagectt
aaaggaccac
ccaacagtca
agtgggagag
gattcagaca
gccagttgga
cactcgccgt
aaaatgggca
ccgtatcage
ccccagaagt
cggccagtga
gcctatacct
gtgectgtgg
gcaccaaggc
tcectttete
cagcctactt
ccaactccett
cccagaaaca
cttccaggge
gcectatatgg
accacctcce
gattctgcaa
aactacaacc

atgtgccaac

PCT/US2005/027660
ccattgctga 2040
tectccagagg 2100
ctgcceegtg 2160
agaggatctc 2220
cgacaaaacc 2280
cactccttca 2340
aagaagacta 2400
aacaaaagac 2460
cagtaactcc 2520
tccecacate 2580
cttacccetece 2640
aagcagcagt 2700
atgctgttca 2760
gagctcagct 2820
cggtgcaggce 2880
agtactccte 2940
cttacccact 3000
agaaaaaggg 3060
tcaatgecatc 3120
catcagtcaa 3180
atgctgecte 3240
cteeteette 3300
gcattcccac 3360
caaagttctc 3420
ttecctggaag 3480
atagttactce 3540
gggaagcagc 3600
tccaggaatc 3660
ctccagagga 3720
gctcatgtgg 3780
aatatggttc 3840
tcatgtccat 3900
cacacccaag 3960
tgtagttttt 4020
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taaaaaaacg
tcttggettg
gtgtatgtat
gctgatccat
ttatatgtaa
caattaaagt
atatggtgtg
cataggggca
tctectgeaac
tgcaatggtg
gcctecagect
gtatttttag
tcgtgatcta
ctggecttte
attaaaatgt
ttggaaggac
ctgtgacagg
tatctaatct
gceccgetgat
agtggattag
ggcggeagge
attgatggat
gataatttat
ttagaaagct
acacatgecct
atacccacga
cagaatattt
gtgataattt
ataatcatgg
aggccttate
atgatagaac
aaggttatat
tttttataga

atcccccaca

ctcctttgta
ttctecataag
gtgaatatac
agagcattac
ttcataattt
aaaactaagt
ctaattatca
tgccagtgag
tttttetttt
cgatcttggce
cctgaatagce
tagacacaaa
cccaccteag
tgcaacattt
gggagttctc
ttttgaggaa
aatagattct
tttagatcct
gcattgttta
gtaattagtg
tttgtgttac
ttaaggaagt
tcagttatag
gtcattagga
tgttagcatg
actgttaaat
ttaagtaaaa
tgctttgtgt
tatctttcac
ttgaaagtta
cagatataaa
tgctaaatta
atcctaaaaa

taaaagcctt

gggttttaaa
tcatttatct
acacacacac
tttgaagaaa
tgattccatt
atttcttcat
ctacctataa
caattacttt
ttttgagatg
tcactgcaac
tgggattaca
gtttcaccat
cctecccaaag
ttttaaaaaa
agaaagaaat
tgatgtgatg
gggttcaggt
taacaactct
ttttttttge
tcactacatg
gtgttacatg
ggtacataaa
aaaacatgcce
tgttctgagg
cccétcaaat
acaaaaaaat
aaccatctta
tacttttttg
agaataaaaa
aaaaaaaaaa
attgttcagt
tcttaaatta
ataatgcetg

actttgttca

cttttctaat
aagtttgtgt
acacaggtaa
atttcactat
aataggtagt
tgtaccttag
catgaggaat
ataaaaatat
gagtecttgcet
ctgegecetcece
ggcatgcatc
gttggtcaga
tgctgggatt
atctaataaa
aaacacatga
tgtagagaat
gtcccecatct
gatattctga
tcataatata
tatcgttaaa
gagtgagggt
tatgtctgtt
acagaagccg
aagttaagca
aatcagatca
tcaaagtatt
agtattcaaa
ctcttgaatg
ttaaaaataa
gtaaagaaat
gatggagaaa
tcaaggtgta
atgtatagat

aaatttatta

41

agatttagat
ttetgtgtgt
gtgtgaatac
ttgcattgat
ctatgcaact
tccaggaaga
ataacattgc
ttteettggt
ctgtcccecacc
tgggttcaag
accacacctg
ctggtcttga
acaggecgtga
tcttagattt
gaataagatt
agaaagattt
gtcaaatgag
gattctctca
aatatcagat
ggtcctaaaa
agatgtgaag
attatgcaat
atgtaacaag
gctgctteat
aacacctgcet
tgacatctta
atttecttgg
tatcgttatg
tgcecagggtyg
cacagtaagt
agaaacgata
aggtgtaatg
tagttagcaa

tagtggttta

PCT/US2005/027660
tcacttttgg 4080
gtgtatgtgt 4140
ttecttgttg 4200
gtgctggcat 4260
aaactctact 4320
aattaatgga 4380
agaaatttct 4440
gttaagtatt 4500
cagtctggag 4560
caattctect 4620
gctaattttt 4680
actcctgacc 4740
gccaccacac 4800
ttaaaaaaga 4860
attacacatt 4920
agatatatgc 4980
aagattggat 5040
tttgtagaat 5100
tatgtttagg 5160
ggaattgtta 5220
atttaaaacg 5280
cgtaggtcat 5340
tggtgcttet 5400
caatceccatg 5460
ccttattgec 5520
agcaaatatc 5580
ctttttaaag 5640
atggtctctt 5700
caagtgacca 5760
tctattagtg 5820
aatactttcc 5880
atcccaagag 5940
attctcagaa 6000
atcattttag 6060
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atttgaatgt
ttctacttca
attattcact
agtataaaac
gctatctgaa
tttctcacaa
tactttgcag
tgtgggtatt
ctaatggttg
tagatgacta
gctttgaaaa
ggtagaaaga
cagtcataga
tgcatgtgtt
taaatgcgtg
ttatacacat
gttatatcaa
ttaagagaaa
cacactttte
tgtttatcac
ataaatgtaa
<210>
<211>

<212>
<213>

27
824

<400> 27
gaattcgaat

ccegegegtg
gaagatcgceg
gcaagcaggt
gcececggecg
cgtggctgge
gacagttatg
caaggtcgtg
actgcaggct

gaagtacgtg

DNA
Homo sapiens

tttaagatag
ttgctttett
aaaattttca
agacttctct
tttattcgag
ggaaaaaaac
atatgaacct
cttctcecage
agacaagaca
ttgttctcac
tacataccac
gtttgagttt
gacactaatt
tgaaatatct
gattettgtt
tggaaagggc
acaggcacag
gtaaatttte
tattttaaaa
aaaagactgt

cttgaaaaat

gccacecetee
ccgagactct
atcttecggeg
tacgaagtga
gcceacgtgg
caggacgctg
tcegagggeg
gcctgeacct
gtgactgatg

gctgtgatgce

gagagactta
ttataagtgc
gcagactcaa
ctcattgecat
acattaagaa
attctatatt
gaaaatcaaa
atacttgaaa
ccegecagag
taaagttcta
atttgttata
tactgtggat
tggcactttt
attaagatga
catttatctc
caacctatta
ttattacaac
acattagatt
aattgtgtte
atttgaaata

caaaaaaaaa

cagatggggg
gaggecttge
ccactggcca
cagtgctggt
tagtgggaga
tcatcgtget
cccggaacat
cggctttect
accacatccg

cgccacacat

gcagaaaata
aaggagttat
aatagagagg
gcactagatc
aaagacagta
tgtagcagaa
gtgccattgt
atgaataaag
tgaagtttga
aaataatagc
aagcatttgt
taaaaagcct
cctecttett
tttaaaattt
tgaatatgtc
gggctcaagt
tagagagaaa
tctattcaaa
tettgttaaa
tgcatacgga

aaaaaaaaag

cagagagcac
acccccacga
gaccgggcetce
gecgggactcee
tgttctgcag
gctgggcacc
tgtggcagcce
gctctgggac
gatgcacaag

aggagaccag

42

cttggettge
ttccatcagt
agactttaaa
aatattatca
catggtggga
atcagtggtt
taaatcatcc
ttagattget
ttecctatggg
aagtgtagag
ttgttagtag
tccctaaaaa
aggtttaaat
gtettgtatt
tettttatat
atgtatatgc
ttccagaaat
gtactaatat
tagattaaca
aaattgaaat

aaaaaaaaaa

cgcccagcag
tcecegtacga
accaccctgg
tcecaggetgce
gcagccgatg
cgcaatgacce
atgaaggctc
cctaccaagg
gtgctgcggg

ccactaactg

PCT/US2005/027660
cagggccacg 6120
tgacgtagat 6180
cttacatgtt 6240
tctgtattaa 6300
aagctgcaca 6360
tgaaaagtca 6420
taaagtgtac 6480
cacattgaag 6540
tgagaagatg 6600
aagagccgtt 6660
caatcacata 6720
gagagcatgc 6780
gttataccaa 6840
ttgagtttet 6900
tttggcacaa 6960
aaaaaaaaaa 7020
atttgttttt 7080
ctacatggtc 7140
ttteccacttce 7200
tatattagta 7260
aaaaaaaa 7318
ccagtgggtt 60
tggcecgtcaa 120
cgcaggeggt 180
catcagaggg 240
tggacaagac 300
tcagtcccac 360
atggtgtgga 420
tgcececcacg 480
aatcaggcct 540
gggcgtacac 600
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agtgaccctg
catgctgege
gtaccagtag

aagggggcaa

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

28

DNA
<400> 28

agcggagatt
gggatttaag
acggcttaag
cattttegtt
aactggccce
tcaagcagtg
aatttcagca
atgecctteeg
gcgctetgte
tgtatgacct
ctatctacaa
ctgagcageg
cactggatga
gcgacatcca
attcagtctg
cacacacaaa
cgtgtgcatg
caacctgcca
cctgggcaga
cgtatctect
ttataagcta
ggctectgtyg
tacatttgca
ggaaagagct
tgattaagta

aaagatggaa

1860

gatggacgag
tgccteacca
cactctgtece

taaatgttga

Homo sapiens

tacccgagceg
cagcccagag
cgtttacccg
aagtgaccgt
tgaagtgatg
gtacaaagga
gctctatgtg
aaccttcgac
catcacctcc
ggatggtgat
aatggtaggc
agtagacaag
attcaaagaa
gaaatgagct
cagctattca
tattgecttgg
agaatgtcat
caatgtgata
aatgtgctge
tgattacata
tgtcactacc
tctggtccac
tgcecttttgg
gttttggatg
tatctatcta

gtgtattggt

ggccctcaag
ccgatgagta
ccatctggga

gccaagagcet

tgttgcggea
cteccagagaa
aattaaatat
gcgeageget
gaggacctgg
tttctcaagg
aagttctttce
aagaatgggg
aggggcagcet
ggcaagatca
actgtgatca
attttcagca
gctgcaaaga
gatgtcaatg
cacacacaca
actacctata
ttgctaatga
tgtgtaatat
aaagagttat
atgttagtag
ctcctgtaaa
acaccacaga
gtttgectta
aatgcagtat
tatatacata

ttectgtttga

ggtcatctcce
cgacggacac

gggtggecatt

tcaaattact

gcggetggge
aaagagagcg
atatttttaa
gtaactgcag
tgaagagcac
actgtccaag
cttatggaga
acggcaccat
ttgagcagaa
ccegagtgga
tgatgaaaat
agatggataa
gcgaccctte
ctatggactg
cacacacaca
aatggacttg
attttaaaag
catttcataa
atgacttctt
cactgagacc
atactattgg
agcttgtatt
attcttacct
aaaatgtaaa
tacacaaaga

attttcaaag

43

aaacatgacc
agcacctacc
ctggacatga

ctag

ttgcaaggcyg
agagagaacc
aaagaactgt
gatggggaag
agagtttaat
tgggaggcta
cgectccaag
tgacttccga
gctgaactgg
gatgctggag
gaatgaggat
gaacaaagat
cattgtatta
cacaaaagtc
cacacacaca
cttettgtgt
catatataaa
aaatccctct
gttcatgttt
cccatggtaa
acagacacag
atcagtgaat
catttgcatc
aaccctgcta
tattatttat

gcttccaatg

PCT/US2005/027660
tgggccattt 660
cctcccacca 720
ggagcaaagg 780

824
cgatccaaga 60
acacacagag 120
tgagttttat 180
cagaatagca 240
gagcatgaac 300
aatctcgagg 360
tttgcecage 420
gagttcatct 480
gccttcaata 540
atcatcgagg 600
ggcctgacgce 660
gaccagatta 720
cttectgecagt 780
tcaatgttcc 840
‘cacacacaca 900
ttgaaacact 960
acaaaacaaa 1020
tectccaaag 1080
tgctaatgct 1140
tgtaacttaa 1200
agggaccctt 1260
ataaatgtac 1320
ctatcgatct 1380
aatgacttat 1440
cgaaagtaaa 1500
tggtggcaat 1560
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aaatgtccca
aaaattgcag
aatttgaaga
ctcccaaaag
aaaaaaaaat
<210>
<211>

<212>
<213>

29

DNA

<400> 29
atgaactccg

ggtgtcgagg
acagagggaa
aggagcttca
gggaaagcgg
gagagaaggg
agcttcgtea
tgggggctgce
cccagcgaga
accaccgacg
gccgtcagcea
aagaaaggag
gtgggcgtag
aatgtgatgc
gtgacaaatg
gtggtgagaa
cccgagatec
gcttectgga
tatttceccece
ggggaaatgg
ttctatttca
ccgaggtgcet
cacagactga
gattttcagt
gtcaataagc

acttgctgga

2853

aataaattta
cagttgctag
attaatgaca

agggacaacg

gttcattcta

Homo sapiens

ttagtggcaa
aggggcagcc
aagctctggg
agagaagatg
ttgtagaaaa
agggtcgggg
ccegetgtet
cgagcggcegg
tgatcacggc
aggatctcgce
ccccegacta
ggacccgege
agccgcactt
ccaagacttt
aggctcccaa
acccegtgac
ccacctttga
gtgccattcg
tctceccagat
ccaaagtaca
acaaaaccaa
taggcaagag
ggaaattcta
gggaacagga
taaggaggct

gtgecaagta

taacaattga
caacaactta
acaaaaggga
aacatggcat

tgacaataaa

tgcceccgaa
tcatctcttg
gctgggaaac
g99999¢9999
ggattcactc
atgggctgag
tccagetece
cggaggcgcee
tcagagcgcg
aggccggaga
tggggagaag
gctgctggag
cttecgacagg
ggatgggcaa
gcgcattcac
cagggccatce
ggtgctggee
aatagggatc
cctetttgte
ggattttcta
ggggttccct
caaaggtcgg
caaaccctte
agagggtgat
ccttgectga

gatctecctce

ttttececcet
ctaaatctac
aaaaagcaac
gtgaaaagta

ttttatcteca

gaggcgcagg
aagcagaaag
ctgggggctt
ggcggtgget
ctggaccgaa
ttggagtccc
gagcagccag
caggacgcct
ctgcceggaga
gcggccaacg
aagctgccac
gcgatcegeg
aactacgaaa
ataaccatgg
tccatggcca
tctgactaca
ttcaaaaacc
tatgcgetge
agtggtgagc
ggcctcaaac
tgcctaaaga
actcatccte
aacttgatgt
aaatgaggct
gtccttgaat

tecttecatge

44

aattcttatt
tcttaaatat
tttccaactt
aaacagattt

gtggaaaaaa

tgtgtgcacc
tgttgtcacc
gtgtcaaagc
ggaaagatgg
ggcaggagga
agaggaaaag
ccgccecegg
ggctceggac
gggaagcgcea
ggagcagcga
aggcgctcat
tgcacccgga
aggggttgga
agaagactcc
aggacatcaa
cgcagacact
ggaccctegg
atctggaaaa
gactcattgt
gtgttgtgac
agccagaaga
gcattgaccc
tttaccaaat
agagaggcag
accccagett

agccaggatt

PCT/US2005/027660
ttataatttt 1620
acaactttgg 1680
ttcatccagg 1740
gttcattceg 1800
aaaaaaaaaa 1860
tgtgattaag 60
tggtgatggg 120
teccacccecatce 180
aagttgggat 240
tatccecgggce 300
cggaagcgag 360‘
gaccgacggce 420
ceccgetggece 480
ggagtccagc 540
gaggggcggc 600
catcggggte 660
cgtgecgggeg 720
gtggtacaga 780
aagttacttt 840
actgattgtg 900
gtcaaagaaa 960
gctgatcgat 1020
ctggctccag 1080
ggaccecgcece 1140
tgagaagcat 1200
cagcagtgcce 1260
agatgtcatc 1320
gactggtcaa 1380
aggaaggcta 1440
ctgecagette 1500
gcctecagtg 1560
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ctgttagctt
tgggcagcag
tgctagttaa
attaatgtat
gggagccagg
ggcttetcee
ctecctetaa
cteceetecce
cacccaccca
ttccaagagce
gaagcttagce
taattgtaac
aaaagaagaa
agcactgtag
gcaaagacca
aaaggagcag
tctatttaga
ccagtttatg
ctgaatgaag
gcacttgtte

agtgggggga

aaccgtgttg

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

30

<400> 30
agccaggcta

cttcatgcct
tttagaggcce
atacaataat
gaagagagaa
ggtcecgacca
ccttattcat

tggaaaaata

1220
DNA
Homo sapiens

aggcaaacag
catctggttg
tatagcctga
atgtgagcga
gttetagece
cagaatgcac
ggtgtttcta
acatcatgaa
cacacacaca
cctctaaatg
atatgcecctt
cgaggtcaga
atcctgtect
ttctgageat
gagagttgac
tcagcattct
gatggcagag
agggttgggg
tgtcecttece
acagatctcc
gttaaatctg

ttataaagct

gtgacagaaa
gtcctgggat
accaaattgg
gaggagcagg
gacatattct
gcecttggaaa
tttccagtgt

ctatttgaca

gtggatccca
accagatggc
agacagagga
caaaaaaggt
tgtatctgte
tttgtggetg
gtcttctett
ggcagaggca
cacagaagaa
gggttgggtc
gtgttcggat
gctetggggt
cttggtggga
gtttttgggg
aagtctgtta
tccaatttgce
agtgaggtag
gtgagcaagg
catcagtttg
aaaaccagga
ttcagetgtt

taatgcaacc

tggattcgaa
ttggcaccta
caattgaagc
ttggactggce
acacttcaaa
ggtcactgaa
ctgtaaagcc

cagtggatct

tggcatccce
caccagaacc
taaatagttg
ctgctttata
atgggcacct
agtgctccag
taaaggtctc
tgcacattcc
aatgaaagct
tcactcttca
caggcccaca
tggcagagat
ggttacctta
tggactctgt
ttaggaataa
cccaccacca
tggcgagaaa
gctgtctgea
attcaattaa
attgttctag
attaaactgt

tga

atatcagtgt
tgecgectgea
tggcttecge
catccgaage
gctttggtge
aaatcttcaa
aggtgaggaa

ctgtgccecacg

45

atggaggaac
cactgttcat
tcaatgtcag
ggggttcteca
gctgtctaaa
gactcctagg
atcccacaac
tcactgaaaa
gacacacctc
tgagtatcct
gggctgctca
gagtggccat
cctgaagacce
ccectagggt
teccttageca
ccteceteggg
gctgactcea
gaaaccceca
aatgcatcat
taaaactgga

catttctceccece

gtgaagctga
gaggttccta
catattgatt
aagattgcag
aattcccate
ttggattatg
gtgatcccaa

tgggaggccg

PCT/US2005/027660
caggcccate 1620
tcttatctte 1680
agacagtgct 1740
ctctagettg 1800
cctetgettg 1860
gagcaaggtc 1920
ccectgactte 1980
agaaaacaca 2040
gaagccttct 2100
gggttgtgca 2160
aagagtagag 2220
atctgggggt 2280
atctctccca 2340
ccctagaagg 2400
tgtaatggag 2460
cttcattttc 2520
ttcatcagat 2580
tcaagagctg 2640
ttgacataaa 2700
aatttgtatg 2760
gctaaatgaa 2820

2853
atgatggtca 60
aaagtaaagc 120
ctgctcattt 180
atggcagtgt 240
gaccagagtt 300
ttgacctcta 360
aagatgaaaa 420
tggagaagtg 480
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taaagatgca
gatgatcctc
tccttactte
tgcctatagt
gctcttggag
gattgcectg
gcagcgecatce
agccatagat
ccctaattat
aaggccctge
gcctetggtt
cagaaaaaaa
aagattctte
<210>
<211>

<212>
<213>

31

DNA
<400> 31

caagggcact
acccactaag
ggtagagtag
ctcaaaactt
tcectgacct
tataagcatt
ttttgcattg
agtcttcecct
aatctcaggt
ccctetgecce
tecttggactt
cctctactte
attaataaac
cactttggtg
ccttecactca
ggacaagaac
agtcagacce

aattgtctcce

5106

ggattggcca
aacaagccag
aaccagagaa
gctctgggat
gacccagtcce
cgctaccagce
agacagaacg
ggcctaaaca
ccattttetg
gtgtggatgg
aaatctctcce
agacaataat

acctaaaaaa

Homo sapiens

gatcattaga
gceecttgta
gatattatgce
ctcctgggac
tgttaagcaa
ggagtattcc
cgccagtgtyg
ctetctgecece
gtccatattt
tgcecectttt
aaacaattct
ctttegeatt
acagtactga
tgttggtgca
ttttcttteca
cattcttgcce
agggagctgg

ccaggaagga

agtccatcgg
ggctcaagta
aactgctgga
cccaccgaga
tttgtgectt
tacagcgtgg
tgcaggtgtt
gaaatgtgcg
atgaatatta
tgacacagag
tgcttggtga

tttgtttttt

taagactcct
ctgttaatgt
cctagtatce
tgttaatagg
gcgccccace
atgcacttgt
taaaatcaca
cttgtgtgece
gcagctatta
gecctectttge
cagttgcact
gcttetgagt
ttgtcceatt
gtgttgacta
tttattaatg
cacctgtgtt
attgccatce

aggttggcac

ggtgtccaac
caagcctgte
tttectgcaag
agaaccatgg
ggcaaaaaag
ggttgtggte
tgaattccag
atatttgacc
acatggaggg
gatggctcta
tttcagcaag

cattttgaaa

gcttectegt
gaatatttgc
cctttgeatt
cacaatggca
ccacccttag
ctatcaaaca
ggtagccatg
cttggeeect
ggtaagattg
tgggtaatgt
ttecettggte
atgctgacta
tttcagccca
tgaaaagcag
atcctagttt
actgectttac
tttattttgt

tttectectgea

46

ttcaaccgca
tgcaaccagg
tcaaaagaca
gtggacccga
cacaagcgaa
ctggccaaga
ttgacttcag
cttgatattt
cattgcatga
tgctggtgac
ctacagcaaa

aaattaaatg

tgcttacatc
aattatatat
actgcagggg
gttatcaatg
tttececcatgg
gtggtccata
gtgtcatgct
ttttacagac
tgectgtetee
tgaccagaca
ccacccatta
cccaaagece
tcagtccaag
gcetgaacta
caattattgt
tgtgcaaaat
gttteccagtg

ttcttecttte

PCT/US2005/027660
ggcagctgga 540
tggaatgtca 600
ttgttctggt 660
actccceggt 720
cecccagecet 780
gctacaatga 840
aggagatgaa 900
ttgctggecce 960
ggtctgecag 1020
tggacacatc 1080
gcccattgge 1140
ctctctecta 1200

1220
gggggtactg 60
gtctecttet 120
ctgctgacta 180
gttttctecce 240
cataataaag 300
ctcccaacce 360
ttatatacga 420
tattgctcac 480
ctetteccett 540
aggcecttte 600
tacatgaacc 660
cttetgtgtt 720
atctcectac 780
ggtggataag 840
cagattectgg 900
actgaaggca 960
tacactataa 1020
cagagcagat 1080
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tgcctggtta
ccaggataca
ctggattgta
ttatactatg
atagaacact
ccagtatctt
aatcctttaa
aaacgattaa
tattaattat
taccacactg
taagccaaaa
gaaatgaata
tatggaactg
aaagaatatt
gcecctactag
ccattgaaga
gacattctga
catatcttte
gctatctgga
atccattccce
gctcactacc
cccagatagg
tatctgccaa
caagaaattt
cactctagca
ctttgectett
tttctttegt
ttgtcttaga
gtggetctte
ttgtectttt
gaactgtgat
tgagtctggce
tecctttetge

gctgtttgtg

agaatctctt
gccagaaaaa
gggtggactc
tacctggtga
gactcttget
tgtgtgggct
tttcttecatce
atgagggaac
tatataaaat
aggtgaggac
ttaaatattc
atatcccagce
ctcaagcaaa
gtttetecgga
ctecteggac
taccacgctg
gcatgtgaga
cctttgagaa
gaaaaagatc
tttgacgatc
actgggcaac
aagataaagt
atcattatac
gaacacactg
cttgaggata
tgttctctat
gtgtgcecttt
catatctctce
tttcacgctt
cttgttectgt
tatttgttac
ctectttetg
ctetettggg

attttctatt

gttgtccect
ttgcttatta
gataacctgg
ccagtgtctc
attttaatat
ttaccagcat
tggagcacct
atatgcagag
gaagcattta
ttaaaaatga
ttttggatat
cactagtgta
taactagtca
gaaggatgtc
agctgtaaag
catgtgtcct
cctgaggact
tctggccaag
ttcctcagaa
cctaggtgga
aaccctaggt
ctcaaaaaca
ttcctacaag
aaggaagtca
gctgaatgaa
ctaaagtgtg
gcctcatttt
atttttcatt
tatttcatgt
ctacctctee
ccctteecet
ctgtttcecac
ctattctete

tcagtattaa

ttgtatattg
ttattaaaaa
tcattatttt
tcattttaac
caaagatatt
tcacttttag
gccectactt
gtgcttttaa
attatagtaa
taagacgagt
aaatttcaac
cagggtgttt
tcacaacagc
aaaagatcgg
aagagtctct
tagtagtcat
gcaaacagct
ctccagctaa
gaataggctt
gatggggcat
caggaggttc
accaccacac
cagtgcagag
gecttceecac
tgtgtatttc
tcttacccat
ctetttttgt
ttgttgetat
ctcectttttg
tttetetgec
tctegttegt
tttttatecte
tctecteccee

tctectgttgg
47

ttattgtaaa
aattttttta
tttgaagcca
tgagggtggt
ctagagtgga
aaaaactacc
atttcaagaa
aaagcatatg
taatttgaag
tececctatttt
agtgagatag
tgtggcacag
agttctttgt
cccagctcag
ggctctttag
gtcteccttag
ataagaggct
tctacttgga
gttgttttac
gaggatcctce
tgtcaagata
gtcaagctct
agctgagtct
ctgaagatca
tttgtctett
ttccatgttt
tcacaagagt
ttctetttge
ggtcacatgc
tacctectctt
tttaaattte
acatttctca
tgegtgecte

cttgtatttg

PCT/US2005/027660
gtgccaaatg 1140
agaaagacat 1200
aaatatccat 1260
gggtctgtgg 1320
actcttaaga 1380
taaattttat 1440
gattgcagta 1500
ccaccttttt 1560
tagtttgaag 1620
ataagaaaaa 1680
ctgectagtg 1740
gattatgtaa 1800
aataactgaa 1860
ggagcagttt 1920
aatactgatc 1980
gctecctettg 2040
ccaaattaat 2100
tgggttgcca 2160
agtgttagtg 2220
caggggaaaa 2280
ctttecctggt 2340
tecattgttece 2400
tcagcaggtce 2460
acatgcctgg 2520
tetttettgt 2580
ctecttgetaa 2640
ggtctgtgtce 2700
tctectagat 2760
tgtgtgcttt 2820
ttctectttgt 2880
acctttttte 2940
tttctgecatt 3000
agcatctett 3060
ttctetgett 3120
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cttececttte
tgatttcatg
gtgtgtcatg
tatcagagca
gaccaaaaca
aggctcatat
ggactaagat
aaagcctcaa
atggaagtct
ctaagaactg
ggaagaccta
ggacccaagc
gaacccagga
cctacctett
tctttaagece
cagtattatg
aggctatagt
ccaaaatcca
tataggtgat
taaaatggtc
gagatgctcce
gagaagcacc
ttgggatttc
aaggggacag
aacgctactc
ttgagcatgt
aaatgactga
ttggcaatca
caggggtcca
atggtttctg
agtttttgag
tttgttattc
gctaggcact

aaaaca

tactcacctt
taatctctce
tgtggcagag
agcattgtgg
aggccctaga
ggatagaagg
ggaaagccca
gagccaagaa
caaggcttga
agacttgtga
caacccaagg
gaaaaaggta
aggatagaag
ttctattgtt
tgattctttt
cctgggcecag
gttttgtaaa
gtcagtatct
actgtatttc
aggttgttgg
aggccaatga
tgccagcaac
tagtgatggt
cctgaactcece
ctgggtttaa
ttaatacttt
taatgtgtat
tgcagttaac
cagtttttet
ttacatattt
ccaattggat
agagaaaatt

aaaaatgcaa

tgagtattte
ttaaatattt
gggcettecta
agcggttecct
ctgcagtaaa
cccaaagtat
tgttccaaga
aacagagggt
gttagaagtc
cacaaggcca
atggaaggcc
tctcaagact
cttgaagacc
tacacttctt
gagatgtact
tcttgagcca
cttetgttte
aatctggcett
agtcctttet
ggaaaaaaaa
gaagaattag
agcttecctte
tatggaaagg
ctgctcatag
tacccatcte
ccttgatttt
gaaagcactg
atttgaaagt
gtaaggggte
gttttttaaa
ttggccectget
tctgaatact

tgattattga

agcctcttea
ctttgcatat
acccctgect
tatgcecaggce
acccagaact
aagacagatg
tagatagaag
ggcctgaatt
ttaagacctg
acgacctaag
cctgtcacaa
aacggccgga
tggggaaatc
actcttagat
ttttgatgtt
gctttaaatc
tattcacatc
ttgttaactt
tttgacccca
agtgccaggce
acaagaaata
tttgagctta
gtgactgtgce
tagtggccaa
taggcttaaa
tttcttectg
taaaacataa
gcagtgtaaa
aaatcataaa
caacgttttt
gttcatagct
actagtttecc

tatctaggtg

48

tgaatctatc
gtgggcaagt
gataggtgca
tgccatgtga
caagtagggc
gtttgagact
cctecaggect
ggaccgaagg
ggacaggaca
attagcccag
agcctaccta
atctggaggc
ccaagatgag
atttccagtt
gceggttace
acagctttta
ttctecactt
ccetecaggag
gaagccctag
tctctagaga
cacagatgtg
ggtgagcagg
ctgggacaaa
ataatttggt
gatgagagaa
tttatgtggg
gagaaaaacc
ttgtgaagca
tactttagac
ataaggtcaa
taccacccce
ttttetgtge

acctgaaaaa

PCT/US2005/027660
tececetetett 3180
gtacgtgtgt 3240
gaacgtcgge 3300
gatgatccaa 3360
agaaggtgga 3420
tgagacccga 3480
gaaaccaaca 3540
cctgagttgg 3600
catggaaggc 3660
ggttgtaget 3720
gatggataga 3780
ccatgaccca 3840
aaccctaaac 3900
ctecctgttta 3960
tttagattga 4020
cctatttgtt 4080
gagagagaca 4140
cagacattca 4200
actgagaaga 4260
aaaatgtgaa 4320
ccagacttct 4380
attctggggt 4440
gcgaggtecce 4500
ggactgtgce 4560
cctgggactg 4620
aagttgattt 4680
aattagtgta 4740
ttatgtaaat 4800
tgtgggccat 4860
aatcattcett 4920
tgatgtatta 4980
ctgtcecetgt 5040
aaaaaaaaaa 5100

5106
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<210>
<211>
<212>
<213>

32
1302
DNA

<400> 32

atgtgttttt
gatgacattg
caagtgtctc
actgtattgg
acaatgaatc
gttatcecttc
tgtgtatctt
tatgacatct
atgatatcca
tttttcagtc
aatgaatact
tttttcactg
cgaataggca
tctctaacca
gtctttggtg
caccgtgaac
acatttcttc
ccaagtgacc
atatttcacc
aaaatgaaaa
atacacaact
ataagagaaa
<210>
<211>

<212>
<213>

33
458
DNA

<400> 33

aactgtataa
tgatggaaac
gcatatagtt
ggaataaagc

agattactgg

Homo sapiens

ctececcattet
atgacatcaa
tcaccggatt
tactttactg
ttcatgtact
tgctttcact
ttgcaagtgt
ctgtaaaacc
tttggatttt
ttcaaagtgg
acactgaact
ttgtagtaat
caagattttc
cacaacatga
taagaacttc
gacgagaaag
tctgetggac
ttttagtaaa
ctctattata
agcgagttgt
cttggataga

aacgtttagt

Homo sapiens

gctgagaatt
aaacacaaat
ttaatgagca
accattagca

aactatcaga

ggaaatcaac
caccaatatg
tcttatgtta
catgaaatcc
tgatgtaata
ggagagtaac
ctcaacagca
tgcaaaccga
ttetttttte
aaatacctgg
gggaatgtat
gttaatcaca
aacagggcag
ggctacagac
agtttctgta
acaaaagaga
accaatttct
attaagattg
tgeattcact
ttctatagta
tcccaaaaga

gcctecaggtt

ttaatttaaa
tcteccecatga
taaagtcaca
agagtcagca

tacagaatat

atgcagtctg
taccaaccac
gaaattgtgt
aacttaatca
atttgtgtgg
actgctctea
atcaacgttt
attctgacaa
tctttectga
gaaaacaaga
tatcacctgt
tacaccaaaa
aagaagaaag
atgtcacaaa
ataattgccce
gtcttcagga
gttttaaata
tgttttttag
agacaaaaat
gaagctgatc
aacaaaaaaa

gtcacagact

gaagaccaaa
agaatttaca
cacatacata
gaaacaatag

aaagctgttt
49

aatctaacat
tatcatatcc
tgggacttgg
actctgtcag
gatgtattcc
tttgctgttt
ttgctatcac
tgggcagage
ttccttttat
cacttttatg
tagtacagat
tacttcaggc
caagaaagaa
gcagtggtgg
tceggegage
tgtctttatt
ccaccatttt
tcatggctta
ttcaaaaggt
cectgectaa

ttacctttga

ag

attggtagtg
tttagggect
aacatcatga
aaatatttat

gatatgttta

PCT/US2005/027660
tacagtgcga 60
gttaagcttt 120
cagcaacctce 180
taacattatt 240
tctaactata 300
ccatgaggct 360
tttggacaga 420
tgtaatgtta 480
tgaggtaaat 540
tgtcagtaca 600
cccaatattce 660
tcttaatatt 720
aaagacaatt 780
gagaaatgta 840
tgtgaaacga 900
gattatttct 960
atgtttaggc 1020
tggaacaact 1080
cttgaaaagt 1140
taatgctgta 1200
agatagtgaa 1260

1302
tcececatgte 60
tgaataattt 120
aaaatatagg 180
aaagattatt 240
cataaataaa 300
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tgaaaaaaat
aaaacaacaa
gcatagcagc
<210>
<211>

<212>
<213>

34
315
DNA

<400> 34

attatttatt
ccagtttctg
tctecttettyg
ttgcttaagt
tgtttatact
ctteeccgtta
<210>
<211>

<212>
<213>

35

DNA
<400> 35

ggtgttgttc
caggcaggtt
tcacttggga
tggggagaag
cagcecegtgg
acagtggccc
cccccgcaga
ggccagggga
ggaaagaaag
tacatggatg
tttgaggatg
gatttcaaca
atatccagtce
taccttaggg
gacatcacgg
tataaacttc
tgtatgtctg

tcgaaatatg

1743

tttaaacata

atataataat

cattactcca

Homo sapiens

tacatataca
gtacatcctg
cagggttctg
ttecactggac
gttcaataag

ttgaa

Homo sapiens

cggacacata
ttggggcctce
tggagaccgg
agtatctcag
agtctgaagc
gaggtcccga
ggacagtgct
tcacaagaat
cactccectga
aactagagca
tgtatgaagt
cagtttcecce
ttggcacaga
aagctgaaat
aaggcatgeg
gagcagagac
ttctgagagyg

aagagatata

attataattc
taaaattgga

ccataactta

acacttgtga
ctctcagtcea
ttacaatcca
tatttccecc

atttcatttt

gaaagataac
ctgtctggtg
cttteeccgea
ctgggaagga
aatgcactgc
tgcttgtcag
agggctgcta
caggtgttat
ctgtggggtce
gggggacaga
agacaccggce
tatgctggta
tgtgataaat
aaggcacaga
cacgattctg
cctgtatetg
gaaactgcag

tcectectgaa

PCT/US2005/027660

ataaccacca aatgacaatg catttttgga

aaacttaatg gagctttgce ttttggacta

gggagtaa

aaagggcgct
cctctaggtce
ttgattttcc
aaggtcattc

gaagaacatg

gacgggaaga
ggaggaggcc
atcatgtacc
ccggggetee
agcaacccca
atactcacca
actgcaaatg
tectggatcag
caagagcccc
gacagctget
acactcaagt
gattcatcte
gtgactgaat
cccaaagcac
gtggactggc
gctgtcaact
ctegtaggaa

gtagacgagt
50

agataagtag
tctggaactt
ctcacggtat
tgacaaatga

atgaatcatg

gcggggeccg
gcagcgcagce
ctggatcttt
cagatttcgt
agagtggagt
gagccceget
ggcagtacag
aaaatgcctt
ccaagcaagg
cggtcagaga
cagacctgca
tecetctecca
atgctgaaga
actacatgaa
tggtggaggt
tcctggacag
cagcagctat

ttgtctatat

aacaagaagc
gaaagctatg
aaagtteccct
tgttctttgt

tgacgacatt

ctttggggtce
accctgeteg
tattgggggc
cttccagcag
tgtgctgget
gggccaggat
gaggacctgt
cccteecaget
gtttgacatc
ggggatggca
cttectgetg
gtctgaagat
aatttatcag
gaagcagcca
tggggaagaa
gttecctttcea
gcttttgget

caccgatgat

360

420

458

60

120

180

240

300

315

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



WO 2006/026051

acatacacaa
gatctgacag
tgegtecagga
ccattcttga
actgtgaaca
gaaattgtgce
cagcaagcaa
ccacctgcag
tcecatatcag
tttacaatat
agtttgtaat
aaa

<210>
<211>

<212>
<213>

36

DNA
<400> 36

ggaaaaaagc
gagcgggaca
cccteegecee
ggcegecatee
gcecgcagagce
ggctggagtc
aaccctgtge
tgtctcagaa
tcaaaaatga
cgcecggaatg
cccctcaaac
acacaagacc
gagtgctgaa
ctggtggtaa
ttgtgatget
gttacttcca
taccactgtc

gtatttttaa

1909

aacgacaact
taccaaccac
ctgagaacct
aatatcttcce
agcacttttg
cttgecctgag
ttagggagaa
ttcttettet
aagtgccaat
agatgacatt

atagtccaac

Homo sapiens

taccgtggea
ccgectggag
ccgagtaget
cggtggactg
gctgggcgag
atgctatact
cagggacagg
ataacaacat
ctgacgtgga
ccttaccaga
tggaggctct
aattggaaaa
tttectgecatg
ctgtggtaac
actcactttg
aatcgcactg
tgtaaaccca

ttcaattttt

gttaaaaatg
caaccagttt
ggctaagtac
ttcactgata
gccagaaace
tgagcttcecat
gtacaaggct
acaataagtt
aatcgtcata
ttaaaaatgt

attttttaaa

cgtgcecegg
agccgegete
gccaccgect
tagaggcggc
cgcgagegec
gaaaagacac
aaagatagga
attttaatca
gtctggggte
catccagagt
ctecgtgaag
gcctcaaaat
ttgaaagact
attgecagccce
attgcaatga
aaggaaaagg
acaaaattca

atggtgatgg

gaacacttgce
ctcetteagt
gtagcagagc
gctgcagecag
cttgectgeat
aaagcgtacc
tcaaagtacc
tectgaatgga
ggcttctgeca
aaatgaattt

caataaactg

ggagtgatgc
gtagcctggg
ggctgcgecce
agcgagctag
agggcaccgg
ttcatcaaga
gaaagaaagt
gagatttatg
gccaattttg
tcagetgeca
gaagatgcaa
gaagaaaaat
tagtggttct
taagcagcat
tgatgtccaa
ttaagaataa
ctgttctett

gcaaatcatt

51

ttectgaaagt
acttgaggcg
tgagtctact
ctttttgeet
ttacagggta
ttgatatacc
tgtgtgtgtce
agcacttcca
cgttggatca
agtttccctt

cttgtcttat

ggtggccegg
ggcgggacgce
cagcccagta
agcccgagte
cagggcaggc
taactectggg
ttatcagaat
ttgctatgag
catcttcagce
cagacggaac
aagagaaaga
gaaggctcecat
gttttcttga
gtgtatatta
ggtaagctat
tacatgatca
ttggatttat

cttggtaaat

PCT/US2005/027660
tctagetttt 1140
acaaggagtg 1200
tgaagcagat 1260
ggcaaactat 1320
ttcattaagt 1380
ccatcgacct 1440
cctcatggag 1500
gaacttcacc 1560
actaatgttg 1620
agactttagt 1680
gacaaaaaaa 1740

1743
tttgcacgga 60
ggecggecget 120
gctcagacgce 180
gcagctcegg 240
agctgegege 300
agaagcagaa 360
tttttaaacc 420
gacagattca 480
aagggcaggce 540
ctcagatttg 600
tgaaaaaaca 660
aatctatcaa 720
gacatttaat 780
gataattgtg 840
taaaaggcag 900
cagaaatgca 960
ttagcctgat 1020
gtaaatcaaa 1080
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catgattgat
gaacaatagt
actttttcece
tctttaggat
tcatgtggaa
attttactat
ttatacaaaa
tctgacttgt
aagtagctaa
aaaatacatc
aaagtgttag
ttaaaaatgt
ttatttgatt
ttaaagagat
37

552
DNA

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

<400> 37
ttttggetgt

gtgctgctaa
aaaatgggtg
ttgaagcgat
taaaatgagc
tgaaccaatc
ggctcctgga
caaaattccce
taagcaatca
aaaaaaaaaa
<210>
<211>

<212>
<213>

38
263
DNA

<400> 38

ttaaaacttc
caaaactcac
aaacctcaaa
atttttgtct
aatgcaaaat
cttcectaac
tactagttgt
ttttaaataa
catagcagta
ctttaaatat
taaattttga
cagtaattaa
gttgacttag

ttcttactga

Homo sapiens

cgtgactgga

acatcattcce

ggaaagcctg
tgcecacatgg
gtcactcaat
cttatctaca
tctggacatt
aagtgattga
cagtctctge

aa

Homo sapiens

atggaatttg
atggatagag
aacgtcttgg
gacatatttt
ttgtaacaaa
tttggtctgt
tttacactct
cttectecage
ggcacttaag
atatctaagc
tttattagat
tttattttca
gctatgtctg

adaaaaaaaa

gggaagtggt
cacacaggac
acttagaggc
gttacacata
ggtgacagga
tgacacctac
tacatgatgc
ctacatctct

gtagaaagat

tagaaaatta
tgtgtttgtt
aaaaattgta
gcttetagta
atggttatat
gtatgtgtgt
cttttcttat
aatgcagacc
catttagtca
atatatttta
attttagaaa
ttttcagaaa
tatacagtaa

aaaaaaaaaa

gctectacat
agcctcecege
ttagggagtt
aaatgtgtcc
aactggaagc
acatctagaa
caggcatata
tatttttett

cttctcaaat

tggacatttt
ttttgccaaa
aaagtttgat
tgtgectact
ggaacatgcce
gtgttttact
tettaggget
ttaattttta
atgatattgg
aaaggagcaa
aataatagaa
tatatgcatg
ccaaataaac

aaadaaaaa

ctaatgcgag
aacaaagaat
ttcececteet
atggcataca
actgttaaaa
ctttacgaat
gctgtgtgge
ccaggtgttt

atactactgc

PCT/US2005/027660
tggtgagaaa 1140
aatgccccag 1200
aacagaaaca 1260
gtgatttttt 1320
tattaaatga 1380
ttaatatgaa 1440
tttgtgtatg 1500
tattttttta 1560
tagaaatagt 1620
aaataaaacc 1680
ttctgaagtt 1740
cagttatgtt 1800
tctttcacta 1860

1909

gaggacagag 60
tgecetggtee 120
gctaaatgac 180
gttctgactg 240
tgggaagata 300
ttctetecatg 360
ttcttgeagg 420
gtgtacagtt 480
aaaaagcaaa 540
552

aattgctatt ctttattttg ccactcaaaa taattaccaa aaaaaaaaaa tcttaaatga

taacaacaca acatcaaggc aaagagaaca ggaatggctg actctgcata aattggccga

agattatcca ttatcttaag gtttgacttc aggttacagc acacagacaa acgtgcccag

52

60

120

180
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gaggctctca ggaccgeteg atgtettetg aggaggetge ggcggggaga tccaggaggce 240

ggtcgagggc accggcectcet ttg

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

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

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

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

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

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

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

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

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

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

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

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

<400>

39

1579

DNA

Homo sapiens -

misc_feature
(34) ..(34)
n is a, ¢, 9,

misc_feature
(45) .. (45)
nis a, ¢, g,

misc_feature
(303)..(303)
nis a, ¢, g,

misc_feature
(367)..(367)
nis a, ¢, 9,

misc_feature
(446) .. (446)
n is a, ¢, g,

misc_feature
(629) ..(629)
n is a, ¢, g,

misc_feature
(631) ..(631)
n is a, ¢, 9,

misc_feature
(637)..(637)
n is a, ¢, 9,

misc_feature
(643) ..(643)
n is a, ¢, g9,

misc_feature
(645) .. (646)
n is a, ¢, g9,

misc_feature
(657) ..(657)
n is a, ¢, 9,

39

or t

or t

or t

or t

or t

or t

or t

or t

or t

or t

or t

263

cggggggtgt gtctgcaggt acgagtttaa tacnactcac tatanggaat ttgggecteg 60
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aggggcaaga
aaagcgcttt
tcattcttge
aaactgagtg
tanaccaaaa
tccttanaac
aacattatag
caaggcattt
aacggtgttt
gcacttatgt
tttcttttgt
cagggtcccet
tgggaaatgt
gatttgtgag
cctecegtett
tttcteeccce
gttcgatgtc
taggtgtggce
actctgtggt
tcgcacaccg
cggtgtegece
cggaacatgt
cttactetge
ggtacgtggc
gtecttgttgt
gtegttgetg
<210>
<211>

<212>
<213>

40
1243
DNA

aattcggcac
tttacattcce
agttgccata
ttcagctggt
tcatatttca
agtttttaag
caaatttgtg
gcaaccaaga
gagcggctgce
gg9ggaggttg
tactggacta
ttetcectaaa
gtgacgtgta
aaacccgggc
tgtgctggcea
gtctccetgg
atcgecegeg
gacattccte
atgtcttaac
cettgtetee
tttcttactt
gtcttegtge
ttetgtgtet
gtctatctgt
gtgatgtgtg

ctgtctgtg

Homo sapiens

<220>

<221> misc_feature
<222> (8)..(9)
<223> n is a, ¢, g,
<220>

<221> misc_feature
<222> (11)..(11)

gaggattgac
ttgcaatact
cagtgecttt
gttttttact
tattttacge
tcgtttggaa
tctggnggac
aaaaaaaaat
tgtatatagt
ggggtggana
aaacgggctg
tggggggaag
actagttgtg
gcgtttgttt
ctggcatctt
cgtatgatct
tcecetectgt
ctcatctgta
atcectttecat
ttetettetg
ctttgetcag
tecattctcet
tgacttctge
ttegeatcte

gctgtgeteg

or t

acggatgcect
gatggtgatg
ccatttattt
gtaaacaata
tcgagggttt
caagatattt
tgctggtcac
tttttgtttt
tttaaatggt
ngttttntat
ctttteggtg
gtcccectec
catttttaca
gtctcecatac
ctettgtect
tgtcttectet
gcgttgagea
tagctttett
catctcacat
accagcttgt
accgegetgt
ctcactgcecca
ttcttgette
gcacggatat

tgctctctge

54

acacctaggt
atgcgcaggt
aacccccacce
aggagacttt
ttaccggtte
tttetttect
tgtttctcac
atttgaaact
ttattgcacc
cananngtca
gggggaagat
ccttataagce
gtgcatatgt
cgattgtectg
cctaaacttt
gccgatggea
caggttgecgce
atattgtttt
tggtggcggt
gctgtaggtg
gctgtttett
cgtcgtecatg
ctgtgectgt
gtatggccce

ctttgctete

PCT/US2005/027660
ttatttatta 120
ctcattggtt 180
tgaacggcat 240
gctctteatt 300
ctttttacac 360
ggcagctttt 420
agttgcaaat 480
ggaccggata 540
teccttaagtt 600
caggganttt 660
tcaaggttca 720
ttttaatttg 780
cccactgtgg 840
ttgggcttgg 900
accecctgtet 960
acgccaagtg 1020
gtcttgtcag 1080
ttgtgcgggg 1140
tgcagectgece 1200
ctattggtct 1260
tgctgtgect 1320
cggcggcecte 1380
gcgcettactg 1440
tgeggegttt 1500
gtcgggettg 1560

1579
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<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400> 40
agagtcannt

cctcactaaa
aatccattta
aaactgctat
gccaatattce
tatcagactg
tactaaaaaa
agatattttg
tattcaggtg
cagcttette
ggtcgtttet
gagttaattt
caaccttcga
atttttcceg
cccccaaaac
atattttectt
aaccccgegg
ceccgeccecet
ccegecegtg
tttttattgt
agggagaagg
41

782
DNA

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

<400> 41

nis a, ¢, g,

misc_feature
(19)..(19)
n is a,

c, 9,

misc_feature
(592)..(592)
n is a,

c, 9,

misc_feature
(649) .. (650)
nis a, ¢, g,

ntgtgtggnc
gggaataagc
tataaagttc
gtttgggagg
tacatcttca
tatacagttt
taaaaataaa
gtaaatattc
aacactttgt
acgccactta
acaagcccecct
ggttgaaggt
aaagcccttt
tggg999999
cgacattttt
cttgtgtcca
aaaactcccce
tggatttaaa
gcccgtaaaa
cgctggectt

agagaggacc

Homo sapiens

or t

or t

or t

or t

gtacggttgt
ttgecggecgce
aaaaacaggc
taatggctga
ctttggcagt
tgtccacttt
aaagacattg
tatttttecc
cacttagaat
gcttttettg
tttgggcttg
cccaaattte
ttggttttecc
gggatatcct
ttgggaaaca
aaaatttcga
cceggtgace
aaggggaaaa
gtgcccegeg
ttetttttgt

gtgaagggcc

aaagacggcc
gatttttttt
aaaatgaatc
gaaaaggcag
ggttacacag
ttgtatgcat
tgcttettgt
atcttctact
atcatt£agc
ccaaagttcc
gacactattc
attttaattg
ctttttggceg
ccgaaggggce
gcceccceegg
aaaagggctc
ttttgtgcge
cceccggggyg
cggtgcaggt
ttgcgegetg

cgggegatgt

agtgccaagce
tttttttttt
aaaggtgatg
gaatgaggct
gtgttcacga
ggtatacttc
taccaaaata
gttgctgatg
tttagcetgt
aacttggtta
accaggcann

ttttaccaaa

ggggggggte

gcggggggaa

tgtccaaaaa
ttecgteettg
cacaaatttt
ggaagaaacc
gcttttgeee
cttecttett

tte

PCT/US2005/027660
taaaattaac 60
ttaatgtata 120
aaactcagaa 180
gtgaagtgtt 240
cataaatatc 300
agtaaaagtt 360
aaaccatggc 420
acagggatgg 480
gcagccaatg 540
anggattcat 600
agccaaggcyg 660
ggecccettttt 720
ctaaaacaaa 780
tttcteecce 840
aagaaagggg 900
cgcgtgggga 960
tgttggggcce 1020
€ggggagggc 1080
gggcecgtca 1140
cececeegeget 1200

1243

agatgataat catatagggc gctaggctga gcagcgaacg accgagcgca gcgagtagtg

55

60
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agcgaggaag
gtaccggaca
gtggtctcca
aacaggcctg
gctgecaaca
ctcccaaaaa
cgaaaaagtt
ggcctetece
ttececaccacce
aaaactcaaa
gagtcccaac
acacccacct
ac

42
1191

DNA
Homo

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

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

misc
(111
n is

<400> 42

cgggcegceata
tatgecceggg
atggagagct
gagtctacac
gctaaaggcce
aaaaaaaaaa
tttaacacct
gggcccccac
atcataaaca
gacgggaggc
cgaacccacg

aacaaacact

sapiens

_feature
9)..(1119)
a, ¢, g,

acttcgtata
aattcggecca
ccaaggéatt
caaggtctac
ctggtcecte
aaaaaaaaaa
ccggtggggg
aagaaaccac
acaccceceg
tacgcgagga
aaattcaaaa

ccaacccecac

or t

ctaggtgaca ctatagaaca agtttgtaca

ccgggatgtg
agcccaacct
acattgaaaa
gctttgcaca
tttéaaatgg
aactccagaa
cctatggceta
attcttagca
ccttecccag
ttttaagtaa
catcctttte
ttttactact

gtaaaaactc

ccacccactg
gatacaatce
gttctaatac
tcactgacaa
gggaaaacag
aaaatgctga
tttctccaag
gtaatgctca
gtcccagtag
tectettgaa
acaaatcccc
ttgcagattt

atgattttga

acacttccct
aatcttaaaa
atacagcagt
tttgcaaaag
gcttgectcea
tttttttecce
agttaaggga
aatttaaaag
tataaatata
tgeccagtcat
atttctgtaa
gcaatgctge

tacttttaaa

gcatacatta
ttacggccgg
gtctectggg
aactatgtgg
tgcagtcetcet
aaaactttgg
gcegegggge
ccgggegeaa
gggagaacaa
gcccaacage
attagcececg

acacgcgege

aaaaagcagg
gtaactgact
tatactagtc
tataacatat
gccagtaaat
aagtgagacc
catggttctc
tagectgctta
gcacactcaa
gggaagaggt
taaaggactt
taactggtgce
atataatgca

gtagecgttta

56

tacgaagtta
ggggtgattc
gctatggctg
actggattaa
ataccaataa
gggcgcecege
cccecaggcga
ggacaaagcg
ccagagtcgt
gggcagccta
cgcatcgtga

acaccaccac

ctggtaccgg
tatacctgca
aaaatgettt
gccaggcact
cttatggtag
agttggtgaa
ctacctaaat
actatgcacc
gatacttcca
tagcatgaac
tgcecttcta
aacctaaagg
gaagagcatt

tatgtaaata

PCT/US2005/027660
tcagtcgacg 120
tggtggcect 180
tgcccagaag 240
ggacaccata 300
agtgacccectg 360
ccggegeccc 420
acggaacagg 480
ggctggggca 540
tttceggaca 600
acccaceggg 660
ggccaccact 720
cactcgegte 780

782
tcecggaattce 60
ggtttteccca 120
cctggectac 180
gcattaggca 240
tagccecttgt 300
actgattcca 360
gattggtttc 420
tttacagaac 480
tgtcatggat 540
ttacaaattg 600
catcaaatta 660
tgctttatag 720
aaaaactttt 780
gaactacaca 840
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tggcacacac
tattgaaact
ttcaagtwgr
aaaaaaatgg
ggattgggga

9999999999

<210> 43
<211>
<212>

<213>

DNA

<400> 43
gggcgcageg

ctgeccacctg
cgatgcacgt
ccctgttect
gcttcatcca
ccattttggg
ccaktgttcat
gccagggcett
gcctgcaaga
tggaacatga
tttccaagét
acatccggga
agcacttggg
aggagggctg
ggcacaacct
agttggcggg
tcttecaaggce
gccagaaccg
agaacagcag
gagacctggg
agggggagtg
agacgctggt
agctcaatge
acagaaacat

ttggggccaa

1878

acttgcacaa
ttctcacagg
tyaggggtag
tcwaaamats
aaaaaaaaat

gggaaaaaaa

Homo sapiens

gggceccegtet
gggcggtgeg
gcgectcactg
gctgegetce
cecggegecte
cttgecececac
gctggacctg
ctcctaccee
tagccatttc
caaggaattc
cccagaaggg
acgcttcgac
cagggaatcg
gctggtgttt
gggcctgeag
cctgattggg
cacggaggtc
ctccaagacg
cagcgaccag
ctggcaggac
tgcectteect
ccacttcatc
catctcegte
ggtggtccgg

gtttttetgg

gggcttcaga
ctgececeytat
caaaccmaaa
tttwmawkdce
ttccccbgka

aaaaaaaggg

gcagcaagtg
ggcceggage
cgagctgegg
gceetggeeg
cgcagccagg
cgcecegegee
tacaacgcca
tacaaggccg
ctcaccgacg
ttccacccac
gaagctgteca
aatgagacgt
gatctcttec
gacatcacag
ctcteggtgg
cggcacgggc
cacttccgea
cccaagaacce
aggcaggcect
tggatcatcg
ctgaactcct
aacccggaaa
ctctactteg
gectgtgget

atcctccatt

aaaacgtgca
aatwaactag
ggsgcmageg
ttaaagggat

aaaaaatana

gggggkgwdt

accgacggcce
ccggagcecceg
cgccgcacag
acttcagcct
agcggeggga
cgcacctceca
tggcggtgga
tettcagtac
ccgacatggt
gctaccacca
cggcagecga
teccggatcag
tgctecgacag
ccaccagcaa
agacgctgga
cccagaacaa
gcatccggte
aggaagccect
gtaagaagca
cgcectgaagg
acatgaacgc
cggtgecccaa
atgacagctce
gccactaget

gctegecttg
57

atataggtga
tgttggggsa
cctbsvgttt

tttkaaaaaa

vs89999999

btgggggggg

gggacggcceg
ggtagcgecgt
cttegtggeg
ggacaacgag
gatgcagcgce
gggcaagcac
ggagggcggce
ccagggcece
catgagcttce
tcgagagttce
attcecggatc
cgtttatcag
ccgtaccecte
ccactgggtg
tgggcagagce
gcagccette
cacggggage
gcggatggece
cgagctgtat
ctacgcegee
caccaaccac
gcectgetgt
caacgtcatc
cctecegagaa

gccaggaacc

PCT/US2005/027660
gaaaaatgtc 900
gcamatctgt 960
cccaatccta 1020
aargtttkgg 1080
9999999999 1140
t 1191
cctgeecect 60
agagccggceg 120
ctectgggeac 180
gtgcactcga 240
gagatcctct 300
aactcggcac 360
gggcecggceg 420
cectetggeca 480
gtcaacctcg 540
cggtttgate 600
tacaaggact 660
gtgctccagg 720
tgggcctegg 780
gtcaatcege 840
atcaacccca 900
atggtggett 960
aaacagcgca 1020
aacgtggcag 1080
gtecagettcece 1140
tactactgtg 1200
gccatecgtge 1260
gcgececacgce 1320
ctgaagaaat 1380
ttcagaccct 1440
agcagaccaa 1500
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ctgeettttg
aaacatgagc
tcectacaage
gcegggecag
ttatgagcgce
gggcacattg
caataaaacg
44

2096
DNA

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

<400> 44
ggcgggatcet

ggcecccgeeg
cggececggec
ccctetecag
ggcgecggag
gaggagtcca
ccgggectta
tgctttgtet
atgaccgatg
ctctggctet
actctggggg
ctggectteg
accgccagcea
cccccccaca
gagcccctge
ctectgeaga
aaggcagccg
cccacceetece
gaacctgtgce
ctgtgggccc
gctgaccetg
teccagctgcea

caggaaccce

tgagaccttc
agcatatggc
tgtgcaggca
gtcattggct
ctaccagcca
gtgtectgtge

aatgaatg

Homo sapiens

gcagttcgga
cectgegggy
tctctcttee
ccgetgggag
gcagcctgeg
aacctgtgga
ccectgagag
tcatggctgg
cagcccactt
ccacccgtee
ctttggectce
tecegectget
tcgecagtctg
gccacgggte
ccectggggaa
gctttggggt
accccatcag
gagacgttct
gggatacgct
ttacgctcac
aagccgtect
ccectgeaggt

cccaagcctg

cceteectat
ttttgatecag
aaacctagca
gggaagtctc
ggccacccag

gaaaggaaaa

ctcegegege
atcceggggg
tcggtgggge
cttggagacc
tttgaagagt
gatgcecette
gctgeatgca
ggaggtggtc
gctggeggat
agccacccge
tgtggtctcce
gcacagcgac
tgccaacctg
taggggagca
caccagcgtc
actggctgcce
caccttectce
tcgaatccte
gttgteggtg
ttaccatgtt
ggctgaagcce
cgagcagtat

agccatggcee

ccccaacttt
tttttcagtg
ggaaaaaaaa
agccatgcac
ccgtgggagg

ttgacccgga

cacagtcgcet
teggeggget
ctagacggte
actcgecectgg
ctettcacag
caccactgcc
cggaggcagce
ggcgggtatc
gtgggcagca
accatgacct
ctctggatgg
taccacatcg
ttaatggecct
gagtatgcac
cgggcggeat
tccatcctea
ttctececatcet
atggaaggta
ccaggagtcecce
gecctetgeac
tcatcecegge
cagccggaga

ctgecectceac

58

aaaggtgtga
gcagcatcca
acaacgcata
ggactegttt

aagggggcgt

agttcctgta

gcagttcget
gctcggactt
ggggcaccgg
tgagccececg
agccctcaga
acagggaccc
tatatgctgce
tggcacacag
tgatgggcag
ttggctggeca
tcactggecat
aggggggtgc
ttgtgctgea
cgctggagga
ttgtgcacgt
tctacttcaa
gtgceccettgg
cceccccgeaa
gggcaaccca
acctggccecat
tctactececg
tggecccagtg

cccactgecea

PCT/US2005/027660
gagtattagg 1560
atgaacaaga 1620
aagaaaaatg 1680
ccagaggtaa 1740
ggcaaggggt 1800
ataaatgtca 1860

1878
ccactctggt 60
ggcgegggage 120
gaacatggag 180
ggaccgcggt 240
gceecteect 300
cectteegecg 360
ctgtgecgtt 420
cctggecatce 480
cctcettetee 540
ccgttcagag 600
ccteectgtac 660
catgctgctg 720
ccaggctggg 780
ggggcctgaa 840
gctgggggac 900
gcctcaatac 960
atccaccgcet 1020
tgtggggttc 1080
tgagctgeac 1140
cgactccacc 1200
gtttggattc 1260
cectgegetge 1320
ggccgaggcet 1380
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cagccceccaga
taccccttee
gcececcagtgg
tgactagttc
tggtgccate
gtctgtgtgg
tatgecctggg
ggggccccaa
tgtgtgtgtg
gtgcectatgt
ggtctatcte
actccgetge
<210>
<211>

<212>
<213>

45

DNA
<400> 45

acttcagacg
ccgecagcagce
ttacagctte
tagtttaggg
cgegeggggce
agtaccctcce
cgcaccgecec
cgagcecette
gcecgetget
gctctecacac
cacattgtgg
actgcgcette
cctectegga
ctctgagata
ctaattgacc
ggggacccta
acaatgattg
tcecgtette

gtctcaaaag

7475

ctctcagecat
tctcteccte
gcaagaccaa
aggggcgggg
tcececcatggt
caggctgget
ggaggtcagt
agcccgeact
tgtgtgtgtg
ggctgtgcta
tccatecctce

agctccacca

Homo sapiens

ccgctgatcec
atcctctetg
cacgagccag
gtgcectgega
tgggggcgece
gcatccccea
cctegetege
ctecggaget
gactgggcte
cccaactttg
gggegcacgce
tgcctegget
aatcctgggg
ctgacaagcg
cacgttgett
tttecactec
cggagcecgce
gtcaggaaga

gagaacctgc

ctgetgcect
ctaccacctg
agtgtggcgg
actcececagge
tcatgtggag
ggctgggggce
aggggcececce
ttgteegtgt
tgtgtgtgtg
tggtttctat
tgttggtgcet

ataaacttgt

gggaggagct
cccttetetg
gggtgcaggc
gcgccccaga
cagaagacgt
agtgatggga
tctetgegeg
gctgettcta
gccgggagac
cegecgecge
cgggaggctce
ctttgttgtt
ccggagaaga
tcecggaaagg
atattaagcc
ctecectettgg
tcacttttac
ttttccacct

aactttgaac

gatcacagag
ccagtttecece
ggagtggggt
ctcagtgtgg
ccacgaacat
atctgectgt
tceecacatg
gtcttagccce
tgttcttggt
gagtctgctc
gtgceettgg

gtcteactge

ggggtgagece
ccaccccggg
agctgcecccee
gggcgagggg
gcgagtgtcece
acaagggccc
cggagtcacc
ctttggctge
ggagaagcac
cgegectgece
cgcaagaccg
cgectttggat
caaaccttgg
tcgacgagta
tttgtgtgtg
catgagactg
ctgtttggat
cgcattgttg

tgcaaagctg
59

acgggaccga
cagcctcage
gggagtcagg
cagggtgtgt
cctttecectg
ctatgtgetg
gcectegete
tgtggttttg
gctgtggecet
catccatgtg
ctatccetga

aaaaaaaaaa

gcggceggeceg
gagagccggg
aggaagtttg
ccgagggcega
gcggtcecctge
gcccaggcag
cagtcacact
tatcgcegec
tttttggecece
ctcgcagegg
tggaggcagg
ggttcttgaa
aattcttcet
attgccectga
gtgtgtggct
tatacaggat
taatatgtct
aacaccctte

aaggccgece

PCT/US2005/027660
gccaggtcca 1440
ccecagecececa 1500
ggaatagatg 1560
tgaaggcctg 1620
cagtccattt 1680
ttggtgtgee 1740
tgtctatgca 1800
tctgtgtgtg 1860
gtgtgtctet 1920
tetgtttggg 1980
aagagggagg 2040
aaaaaa 2096
tctcteecceac 60
agctgectcet 120
ggcttctgeg 180
tgttgggcge 240
tgctgtetee 300
ccgetgtege 360
ccecggcaccee 420
gcegegggtg 480
tcecetcagea 540
cgcteggecg 600
aaacggcact 660
agtgtctgag 720
ctgcaaaagt 780
aaactcttgg 840
tcatacattt 900
ccacccgagg 960
ctgttcaggc 1020
agacctgatt 1080
cacacccact 1140
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attgaatggt
cgaatgttgce
agacctgatg
cacaatgcat
gtecatggttg
gagcccacca
actatacgag
gtttgtgttg
ttagagagac
gcagaattta
gatggagagc
aaggtgacag
gctgaagcat
gaccaggttg
caaccagcta
ccacagtcat
cagcgatctg
acaaaggcat
caaggtcctg
acaggcagtc
gactctcgaa
gatactggtce
tacattgaag
ttaatcccta
ttategtgge
ttcagccatg
tctgecatta
gcatatggaa
ccaacaagtc
cacctccaca
caacagtctc
ggagaatcag
cctgatctca

caaggagcag

acaaaggggg
tgccgagtgg
aaggagtcta
cgctggaagt
cagtaggaga
tttcatggaa
gaggaaagct
gtaccaatat
catcatttgt
aatgtgaggc
tgcccaaatc
ctggtgacat
ctgctactct
ttgetttggg
ttttetggag
ccagccgatt
atgttggtta
atttggaagt
tgaatcagac
cagtgcccac
tcaaacagtt
ggtacacctg
ttcaagaatt
gtgceccatce
aaccaaattt
catctggtag
aaggactcaa
ttagtgatcc
agggggtgaga
accccaccgt
agtatataca
actggttagt
gaaagggagt

atagtgaaat

agagagagtg
atctttattt
tgtctgtgta
agccatactt
gcectgecagta
gaaagatggc
catgatcact
ggttggggaa
gaagagaccc
ccgaggtgac
cagatatgaa
gggttcatac
gactgttcaa
acggactgta
gagagaaggg
ttcagtcectece
ttacatctge
tacagatgtg
tgtagcegtg
cattctgtgg
ggagaatgga
cattgcatca
tggagttceca
aaaacctgaa
gaattcagga
cagctggcag
acctaatgca
aagccaaata
ccacaagcag
cectttettece
aggatataaa
ttttgaagtg
caactatgaa

caagtttgce

gagacagaca
ttcttacgta
gcaaggaatt
cgggatgact
atggaatgcc
tcteccactgg
tacaccecgta
cgtgagagtg
agtaacttgg
cctgtaccta
atccgagatg
acttgtgttg
gaacctccac
acttttcagt
agtcagaatc
cagactggcg
cagactttaa
attgcagatc
gatggcactt
agaaaggatg
gtactgcaga
acccccagtg
gttcagecte
gtgacagatg
gcaactccaa
accgtagcag
atttaccttt
tcagatccag
gtccagagag
tcttececatceg
attctctatc
aggacgccag
attaaggcte

aaaaccectgg

60

aagatgaccc
tagtacatgg
accttggaga
tcagacaaaa
aacctccacg
atgataaaga
aaagtgacgc
aagtagccga
cagtaactgt
cagtacgatg
atcatacctt
cagaaaatat
attttgttgt
gtgaagcaac
tacttttcte
acctcacaat
atgttgctgg
ggccteeccece
tegtecteag
gagtecctegt
tecegatatge
gtgaagcaac
caagacctac
tcagcagaaa
catcttatat
agaatgtgaa
tecttgtgag
tgaaaacaca
agctgggaaa
aagtgcactg
ggccatctgg
ccaaaaacag
gcecetttttt

aagaagcacc

PCT/US2005/027660
tegetcacac 1200
acggaaaagt 1260
ggctgtgage 1320
ccectteggat 1380
aggccatcct 1440
tgaaagaata 1500
tggcaaatat 1560
gctgactgte 1620
ggatgacagt 1680
gaggaaagat 1740
gaaaattagg 1800
ggtgggcaaa 1860
gaaacccegt 1920
cggaaatcct 1980
atatcaacca 2040
tactaatgtc 2100
aagcatcatc 2160
agttattcga 2220
ctgtgtggcec 2280
ttcaacccaa 2340
taagctgggt 2400
atggagtgct 2460
tgacccaaat 2520
tacagtcaca 2580
tatagaagcce 2640
aacagaaaca 2700
ggcagctaat 2760
agatgtccta 2820
tgctgttctg 2880
gacagtagat 2940
agccaaccac 3000
tgtggtaatc 3060
taatgaattt 3120
cagtgcccceca 3180
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ccccaaggtg
cagccacctce
ggcaatgaaa
attcccttte
gggtctgggg
tcacctgagg
ttcatagcag
tatcgacace
ccgtectttta
ggagggaggc
acgtggccta
aatggaaaca
tataacaacc
ggtgatgtgg
aaggatgggc
atccagtcaa
tggaaaccac
caaaacaagc
aaccaatcat
acatctggga
ggcatgaact
agcgaagagt
ccaccagcaa
ccecacteccec
tcecactgeca
ccagaggaga
cctccaccac
gtctcagata
gccaagatgc
gttggggacc
gaggaggaca
actgatgctg
gcacgacggc

aggcccacaa

taactgtatc
cagaagacac
ctcgatacca
ttgttcctgg
taaagagtga
accaagtcag
gtattggagc
gcaagaagag
ccttcacacc
ctggacttct
atactggcaa
gcgacagcaa
aactggataa
accttagtaa
gttttgtcaa
acctcagcaa
tgggacagca
tgaacaaaga
acgaccagaa
gtcaggggca
gggcagacct
acaacatttc
ggatgtattt
ctgttcgggg
ctctgactcce
ctggccacat
cacggccgat
tggatacgga
aaaccagaag
tggagagctc
acatttccag
actttgcecca
aaatgcagga

gtccegtgte

caagaatgat
tcaaaatgga
catcaacaaa
aatccgatac
gcetcagtte
cctegetecag
agcctgttgg
aaacggactt
aacagtaact
caacatcagt
caaccacaat
cctcactace
caaacaaaca
caaaatcaat
tcecatcaggg
caacatgaac
gaaacaagaa
ttatcgagca
cacaggagga
caagaaaggg
gcttectect
tgtagatgaa
gcaacaagat
agcagcttct
ctceccacag
gcagcaccag
ctecececteca
tgcgecagaa
gcttttgtta
tgtcacgggg
cggacgctce
ggcagtcgca
tgctgetgge

tacagacagc

ggaaacggaa

atggtccaag
acagtggatg
agtgtggaag
atccagectgg
cagatttcag
atcatcctca
actagtacct
taccagagag
gaacctgecg
gactgctcca
tacagtcgee
aatctgatgc
gagatgaaaa
cagcctacte
aatggcagcg
gtggcaccag
aatgacacag
tcctacaaca
gcaagaacac
cccccageac
agctatgacce
gaattagaag
tctecagetg
gaagaactcc
cccgacagga
catacctatg
gaggaagaag
cgtgggcettg
tccatgatca
agtgttagtt
gcageggeag
cgtcgacatt

aacatgagtg
61

ctgcaattct
agtataaggt
gtteccacctt
tggcagccag
atgcccatgg
atgtggtgaa
tggtcttcag
acgcgggtat
gaggcgaage
cgcagccatg
tcagctgctg
cagctgattg
tccetgagte
ccttcaatag
cttacgccac
gggactctgg
ttcagtacaa
ttccteccaac
gctcagaccg
ccaaggtacc
atcctectee
aagaaatgcc
aggaggaaga
ccgtgtecta
agcccatgtt
gacggcagcc
gctacattte
acgaagccga
agcagacacc
acggctggag
cttcggacgg
agtatgctgg
ttcatgegte

ccgecgtaat

PCT/US2005/027660
agttagttgg 3240
ttggtgtctg 3300
ttcegtggte 3360
cactggggct 3420
aaaccctgtg 3480
gcagccggee 3540
catctggett 3600
cagaaaagtc 3660
tgtcagcagt 3720
gctggcagac 3780
cacggcaggc 3840
tatagcaaat 3900
aactgtttat 3960
cccaaatctg 4020
cactcagctc 4080
cgagaagcac 4140
catcgtggag 4200
tatcccatac 4260
gggcagtagt 4320
aaaacagggt 4380
acacagcaat 4440
atgtcecegtg 4500
tgaacgaggc 4560
tagccatcag 4620
acaggattgt 4680
tgtgagtect 4740
aggaccectg 4800
catggaggta 4860
tgecctccagt 4920
ctecagcetea 4980
ctecttttte 5040
tctgaaagta 5100
tcagtgcect 5160
gcagaaaacc 5220
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agaccagcca
gatcttccac
acacagctgg
gacagatcat
caggttgttg
gacgggaaag
ctcatccaag
agagatccca
caagcaaatg
ggagaagata
tgagatctaa
gataaaatgt
tatcatttta
gagccttect
agtgctttga
cattttgceg
tattgatcaa
tctatagcca
agtttttcat
acaattcgaa
ttattttggce
agtagggcta
aaaccttgtt
ggatgttttt
ctggtagtgt
taatgcactg
tcactaaact
aaaatgttga
tttgaataat
ggttcttact
cgaaacctac
aatgatgccc
tgattttata

tatcaggtct

agaaactgaa
cacctcctgt
aagtacgacc
cagacagaaa
acatgcgaac
gacgtggaaa
aggatattct
gttecctcaag
taggtcgaag
ataatgaaga
tgtgaaéatc
tcagtgcaat
aaaactttat
attcecceteg
cttcttgett
ctgagatatg
atatagaaag
actgctaatg
actacccttt
tggggtagaa
ttcatttcaa
agccagttgg
ctatttttca
aatgaccaat
cagttcaact
tttttaatct
ttatttgtaa
gaagegtttt
gacagatggt
tttectggac
aagatttcect
tctgactagt
attggtgcta

gaccccagtg

acaccagcca
gccgecacct
tgtagtggtg
aggaagcagt
aaatccaggt
caaggcagca
accttattgt
ctcaatgtca
aaatattgca
attagaggaa
atcactcaag
cagagtgtac
tgggttttta
ctgttggagce
cagtcatcag
gcattgcact
ttgatatteca
caaattaaaa
gctggaagaa
acattgtaaa
tcattgaagt
atctectggtt
atcatcaaaa
tgagtaagaa
ttcagaagtg
ctetetettt
accattgtaa
taacctgttt
gaagtaacat
ttaaagaaaa
taaaatctct
agatttctat
tttgaagaaa

gaaaacaaag

ggacatctgc
gctataaagt
ccaaaactcc
tacaagggga
gatcccagag
aaacgagacc
agacctactt
tcaagaggat
gaaatgcagg
actgaaagct
atgcectectg
aaattgtcgt
ttgttgttgt
aaaccattat
ccagcaagag
gcttatatge
acctcacaag
catatttcat
actaaaaata
tatttactcet
atattcttat
gtctagtcat
agtaattata
catccetgte
ccacttaagg
tttttttttt
ctattaacct
tgttaatgct
gcatacttta
aaagaggttt
aatagaggca
gatccttttt
aaaatgtaca

CcCaaacaaaa

62

gcagagaaac
cacctactgce
cttctatgga
gagaagtgtt
aagcacagga
ttccaccage
ttccaacatc
caggaagcag
tacttggagg
gaagacaacc
tcagatgaca
ttttattect
ttgatcccta
accttacttc
ggaacaaaac
caagctaatt
ggctctcaaa
tttaacatga
tagcaaatgc
ttgcaaaccc
tggaaatgta
tgtcataagt
aatacgtatt
ttaactggce
aagtttgatt
ttttggtttt
tttttgtett
ctatgtttgt
ttgtgggcea
aagtttgttg
ttacttgett
tgtcatttta
tttattcata

ctgaaccaca

PCT/US2005/027660
ctacacagat 5280
ccaatccaag 5340
tgcaagaaca 5400
ggatggaaga 5460
acagcaaaat 5520
aaagactcat 5580
aaataatccc 5640
acaaagagaa 5700
atatgaaaga 5760
aagaggctta 5820
catgacgcca 5880
cttattggga 5940
accctacaaa 6000
cagcaagcaa 6060
tgttettttg 6120
tatagcaaga 6180
gtataatctt 6240
tttcaaaatc 6300
agaaccacaa 6360
tggtggtatt 6420
cttttggata 6480
aaacctagta 6540
acaaacaagt 6600
taaatttctt 6660
tttgtttttg 6720
aaaagcacaa 6780
attgaaaaaa 6840
atttggaata 6900
tgaaccaaat 6960
tggccaatgt 7020
tcaattgaca 7080
tgaatatcat 7140
gatagataag 7200
aaaaaaaagg 7260
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ctggtgttca
ggcgtgcagt
agccccttat
ttgtcacatt
<210>
<211>

<212>
<213>

46

<400> 46
ggggtcctge

gcgeccecte
gccagagegce
gagccagcga
aactcctcaa
aagtcgggag
actgcgtagg
gctgagcegg
gtacacactc
tgtttgctga
tgcatctgtg
aaccttttea
tctgagtgga
atcaccagca
tcgtccaata
gtgcttetge
tceccagttge
tatgttggaa
cctteeatge
cttcatggaa
cgtaggcact
gactccaggc
agcatcatca
agactgatgg
ggtccagata

aatggaagtc

3769
DNA
Homo sapiens

ccaaaaccaa
actaagggaa
ttttagccecat

atttattaaa

agcctcccga
cegeggecece
cgaggcggta
agagcttggce
agttgagagc
gtgcaagagt
cagcctceece
tggaaaagac
tgcccaccct
tgatcacagt
ccactgacat
gactgattaa
ttccagtatc
ttteccacggg
agctgaagac
tttacaacaa
agaaactcta
ggttcaagct
caatgcacca
acccatttgt
ttagctcagt
actcgecgtca
atggtfcctt
tccactgtga
acagactgct

tggttataga

acttgttcat
caatccatgt
aattttgcat

aatgttctca

gtgcggagag
ggctctggga
ccttecagect
tgctgegtece
cggctagagg
gacagacacg
ggagcccacg
accgggaaga
gcttggagcee
gactgtgggce
cgtcagetgce
gagactggac
gtttgcaaag
cagtttttcc
ggtgaaaaat
tcacatatcc
cttaagtgga
ggcagaactg
cataaattta
ctgtgactgt
gatggatttt
ggtacttctg
tegtgegett
cagcaagaca
agagccggat

aagccctegt

PCT/US2005/027660

ttagataatt tgaaaaagtt ccatagaaaa

gattaatgtt ttcattatgt tcatgtaaga

actgaaaatc caataatcag aaaagtaatt

aatac

gcggggeege
gcggggegcec
gcaatgagag
agggctgetg
gtgcegeceg
gacagacgga
aggctccccea
gactcagagg
gtcgtcagac
cctggtgect
accaacaaaa
ctgagttata
ctgaacaccc
acaactccaa
gctgtattce
tatctcgatc
aattttctca
atgtttttag
gtgccaggaa
tcectgtact
aagaacgatt
ctcecaggata
ggctttatte
ggtaatgcaa
aaagagatgg

tttgaggatg

63

cegetgecege
ccgegegegg
gaacccggga
ctgecegecge
ccgggageeg
cgcgeagacce
gcaccgttca
cgaccataat
cgggctgcag
ctggggtgtg
acctgtccaa
acagaattgg
taattctteg
atttgaagtg
aagagttgaa
cttcagcgtt
cacagtttcc
atgtttctta
aacagctgag
ccttgetggt
acacctgtcg
gctttatgaa
atgaggctca
atacggattt
aaaactttta

ctggagtgta

ccggetgeet
gcacacggcg
gagcccccgg
ggctgcttga
gagggaaagg
ttecggaaggc
ctggtgggag
gtcgttacgt
ggagctgctg
cccecaceget
ggtgectgag
gcttctggat
tcataacaac
tettgactta
ggttctggaa
tggagggctc
gatggatttg
taaccgaatt
aggcatctac
cttttggtat
cctgtggtct
ttgetctgac
ggtcggggaa
catctgggtg
cgtgtttcac

ttettgtate

7320

7380

7440

7475

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560
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gcaatgaata
ttcactgtaa
gettgegtgg
aagtgtaaaa
ctcagtcctg
agagtggtgt
ctctttececa
gactcagatt
gtgecctatat
tgcaaaataa
ctcttaaaat
aagatggggt
attggtaatt
tattgaaaga
tactagtacc
gtagaaagaa
gttattcagc
ctggataatg
tgcectgtett
tgaaaattta
tctgagtaac
tatgtaaatc
tttgaattaa
aaaaacataa
ctgatagcaa
ggaaggcettt
tcattgtgca
cccaggagac
cctaggttec
ccatactgga
tctgaaactce
agtgtacagc
acaaatgagg

gagagctggyg

agcaacgcct
gcagatccca
ccagtatecgt
ccaagagaca
gcecccgetag
ttttggaacc
gcgaggeagt
cagtcaattc
ttgtatgatg
acagcaggac
gattggtagg
tgttttccaa
tcagagtagg
aaaaataaac
agagttattt
gaatcaagca
caaaattacc
ccacatccta
ttcattttgt
aagtcatcat
ttcttaaatc
ttaaattatg
tgtaaatata
atctaaaatg
atctctctec
aatgtgttct
ctttagccag
ctcettatta
ctcatctgta
atgaatgatt
taccacatac
ttgaagagat
cccagagaga

gtttagcatt

gttaaatgaa
tgctcatgag
tttggtactt
gaaaaatatg
tgatgectce
cctgaaggat
gatagctgag
agtgttttct
tcataattta
agaaattgtg
aaatgaggta
agtttaagtt
cccaaaggtg
tttatgtatt
taaagaaaaa
tcaattaatt
gttttagacc
tatggtgtta
acattcttce
aatttgttgc
cctgttetag
tgaactatta
tgtaatctgt
tecttatgtta
aaaattctta
agatcaattt
atccagaaaa
tecectgtcetet
aaacaaaggt
tettggtggt
tgaaggaata
gttccacatc
atacgacctg

ctececetggtg

actgtggacg
gcatttaaca
ttgtacctct
ctacaccaaa
gctgatgaac
actgcagcag
ggcatcctaa
gacacacctt
atctgttcat
ttgttttgtt
aagtacttca
ctagatcaca
atatgactcc
agtgtccttt
cactagtgtce
ataaagccta
agaatgaata
tagaaatagt
cattctgtat
cataaatatg
caaactaata
aatagaccct
gacttgatat
tcagattatg
tagtaaagtt
ataccttecg
cactcaaatt
gctttgaggce
ttcagaccag
attagcatca
caggaatggg
atcactccag
tgtaaggtca

aagattggag

64

tcacaataaa
cagecttttac
atctgactcc
gcaatgccca
ggaaggcagg
ggcagaacgg
agtccacgag
ttgtggegtce
atttaacttt
ctttgaaata
gttecctcaat
atatcttagc
cattgtceccet
aaaaatagac
caatttcatt
aagcaaagtt
gactacactg
gcaaggaaag
tcttgtacaa
taagtgtcaa
ttggttcatg
actgtactgt
tttgttttat
ctattttgta
gattttttta
tatgacgttt
tattttgcaa
aatcaagtac
atggtgttta
tcacagacct
attaagatga
ctecttetet
aacagtggca

gtccaaagaa

PCT/US2005/027660
tgtgagcaat 1620
cactettget 1680
atgcecceccetge 1740
ttcatcgatt 1800
tgcaggtaaa 1860
gaaagtcagg 1920
ggggaaatct 1980
cacttaattt 2040
gtgtgtggtce 2100
caaccaaatt 2160
gtgccagaga 2220
ttttagcact 2280
ttatttagga 2340
tttgctaact 2400
tttaaaagat 2460
agatttgggg 2520
ataaaatgta 2580
tacatttgtt 2640
aagatctcat 2700
taccaaaatg 2760
tgecttgtgta 2820
gctttggaca 2880
ttggctattt 2940
taaagcacca 3000
aagggggagyg 3060
tactctgata 3120
caagtgagag 3180
cctctetgaa 3240
aggtttctecc 3300
atacttgctt 3360
ctagcatagc 3420
tttetcaggg 3480
gggaaagaag 3540
atgactcctt 3600
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tttaagggat gggcataaaa aagtgatcaa aacattgcaa aggagaatca aagattgatt

gtcctgggge taagaaagaa gataattttt aaagaatggg agtgggcaac agtgaaaaat

attgcagata agtagataag gatagaagat caaccactga ctggtagta

<210> 47
<211>
<212>

<213>

DNA
<400> 47

gctaaccagg
tcacttcatg
agctctagag
tgtttacaat
tgtgaagaga
gttggtccga
ctatcttatt
aaatggaaaa
gtgtaaagat
ggagatgatc
tcatccttac
ggttgcctat
ggtgctcttg
cctgattgcee
tgagcagegce
gaaagccata
cccecectaat
cagaaggccc
atcgcctetg
ggccggaaaa
taaagaaact
aaaaaaaaaa
<210>
<211>

<212>
<213>

48
603
DNA

<400> 48

1290

Homo sapiens

ccagtgacag
cctgteectgg
gccgtcaaat
aatgaggagc
gaagacatat
ccagecettgg
cattttccag
atactatttg
gcaggattgg
ctcaacaagc
ttcaaccaga
agtgctectgg
gaggacccag
ctgecgctacce
atcagacaga
gatggcctaa
tatccatttt
tgcgtgtgga
gttaaatctc
gaaagacaat
tcacctaaaa

aaaaaaaaaa

Homo sapiens

aaatggattc
gatttggcac
tggcaataga
aggttggact
tctacacttc
aaaggtcact
tgtctgtaaa
acacagtgga
ccaagtccat
cagggctcaa
gaaaactgct
gatcccatecg
tecetttgtge
agctgcagcg
acgtgcaggt
acagaaatgt
ctgatgaata
tggtgacaca
tecetgettgg
aattttgttt
aaaaaaaaaa

aaaaaaaaaa

gaaataccag
ctatgcgect
agccgggtte
ggccatcecga
aaagctttgg
gaaaaatctt
gccaggtgag
tctetgtgee
cggggtgtec
gtacaagcct
ggatttctge
agaagaacca
cttggcaaaa
tggggttgtg
gtttgaattc
gcgatatttg
ttaacatgga
gaggatggct
cgacttcagt
ttcattttga

aaaaaaaaaa

tgtgtgaagc
gcagaggttc
caccatattg
agcaagattg
agcaattccc
caattggact
gaagtgatcc
acatgggagg
aacttcaacc
gtctgcaace
aagtcaaaag
tgggtggacc
aagcacaagc
gtcetggeca
cagttgactt
acccttgata
gggcattgca
ctatgctggt
aagctacagce
aaaaattaaa

aaaaaaaaaa

tgaatgatgg
ctaaaagtaa
attctgcaca
cagatggcag
atcgaccaga
atgttgacct
caaaagatga
ccatggagaa
acaggctgct
aggtggaatg
acattgttct
cgaactccce
gaaccccagce
agagctacaa
cagaggagat
tttttgectgg
tgaggtctge
gactggacac
taagcccatc
tgctectetee

aadaaaaaaaa

cgtgetgeta cacaagaacc ctgagactga cctgcaggac gaaaccatga agagcctgat

ccttettgee atcectggecg ccttageggt agtaactttg tgttatgaat cacatgaaag

65

3660

3720

3769

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1290

60

120
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catggaatct
ccctecageag
ccacgagctce
ttatggatac
ctgagggaag
tgtagcagca
ttgtctgget
gtgagggtca
ctt

<210>
<211>

<212>
<213>

49

<400> 49
actcagcctg

gcgectecta
ggaaggggga
ctettgttea
ctttegtect
tcaatgaatg
agctgggcta
ataaaaacca
atgatgatcg
ctctaaggga
tgcaagatac
ggcaaaaagg
ggaatcacac
atgaccatga
gtgcaggaga
attccaaagt
gttcaattgg
atgatgggaa
tcaaacaggg
gtcagggaga
gcagtgccte

ccacctetta

5054
DNA
Homo sapiens

tatgaactta
agatggagag
aatagggaag
aatgctgecct
aaaaaaaatc
ttactgaaat
gcaccceccttt

aaggagagtc

gagaccgaag
gctecttegea
gtctgtctgg
agcgagtgtg
cttttgeget
ggcagcggag
tgaccttttg
ccccagaagg
tgtgatatgg
ctcagcacta
caggatgacg
cattacgggce
ggacatttat
tccatttceece
aattgccatg
tggaggcata
attcaatcct
aactgtggag
gagacagggg
taattgtgac
ccagcaaggc

cagcagcgga

atccctteat
ctaaagteca
cctgtgatga
ataatcgceta
tcttttttte
acataggett
ttececegeece

aacatatgtg

cgctteactg
gagcaaccag
cttttctect
tgagctatgg
tggtgtgcac
atccecegggg
ggtcagattg
tctegaagga
gctgaacaac
aatctcttca
gcagccetge
aaaggagttg
gccaactatg
cgatatgatc
caagcaaata
agaatgctgg
ggacacgtgg
gggcctggee
aaggggtcca
tgtgatggct
ctatccccect

gattacaccg

taacaggaga
agagaggatc
ctacagactt
cttcaggaag
tggaggctgg
atatacaatg
cagattgata

attgttccat

agcgctegec
gagccaggag
atcttgctte
agcgaagagc
tgaacagtgc
gcccggaage
gttcacttga
gtgccectttea
agtatgaaaa
atgatcccat
ccaagctgga
ttatcaccgt
atccagaggc
ccacaaacga
atcacaaatg
atggcattgt
atatttacag
ggctagccca
tcttegtetg
acacagacag
ggtacgctga

accagagaat

66

aatgcaaata
cgagaacgct
tgcgaacgct
cgecgagggg
cacctgattt
cttctttect
agtaatgaaa

aataaacttc

gcecgeccage
tggtctagag
tttttectet
ctggagtctyg
aaaagcgaaa
agccteggcee
aaatcactac
tatcactaag
agaaagaagt
gtggaatcag
ccttcatgtg
actggatgat
tagctatgat
gaacaaacac
cggggttgga
gacggatgct
tgcaagctgg
gaaggctttt
ggcttcggga
catctacacc
gaagtgctce

cacgagcgcet

PCT/US2005/027660
ccttcatatce 180
ctaagcectgt 240
acgccatggt 300
ccaaatgaga 360
tgtatccece 420
gtatattete 480
gtgcactgca 540
tggtgtgata 600

603

ctctectete 60
cccgagggtg 120
tcectteeca 180
cagtgcactg 240
aggcaatttg 300
atcgccgagg 360
ttattcaaac 420
agattatctg 480
aaacgttcag 540
caatggtact 600
atacctgttt 660
ggtttggagt 720
tttaatgata 780
gggaccagat 840
gttgcataca 900
attgaggcca 960
ggccctaatg 1020
gaatatggtg 1080
aacggggggc 1140
atctccatca 1200
tccacactgg 1260
gacctgcaca 1320
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atgactgcac
tegetetgge
tctggaccte
gcttgatggt
tagctgacce
atgactttga
gagcttgtga
caattgaata
gcactgtgcet
acttecatgtc
cagacatgtc
acgggacctce
ctgttcagaa
cacaagagaa
ggggccggag
aaagtgcettt
agctcaacat
agcttaaaga
aaccttacaa
aaaattaaaa
gattttgccet
tgtggcacct
aagttcaact
gtgaagtgtt
acactgcatt
aatttgaaaa
tccetgtett
aatgaaggag
ttcectgtagt
gatcttgaaa
tgtgtctgtg
cctggtettt
acaaaataaa

cttgggactt

ggagacgcac
cctggaagca
tgagtatgac
gaatagtcga
caggacctgg
gcccagagec
aggacaagaa
ttcececgaaga
cttggctgaa
tgttcacaca
tggaagaatt
ttctcageca
tgacagaaga
ccctaaggag
ggatgagttg
cagtaaaaac
cccttatgaa
ctctgaagac
gcacagagac
taagtgtgtg
gtgtctgaag
tttettttte
tccagaattg
ttgttettte
agagcccatt
cataatctgce
gtccatgtgg
ttcactgtaa
caaaatctgg
tctgaatgct
gtgccagagg
cctetgttte
tgttgggaga

ggcaaattecc

acaggcacct
aacccaaatc
ccgetggeca
tttggatttg
aggagcgtgce
ctgaaagcta
aatgctatca
ggagacctte
agagaacggg
tggggagaga
caaaatgaag
gagcatatga
ggggtggaga
aacaccctgg
gaggagggag
tcaccgccaa
aacttctacg
agtctgtata
gaccggcetge
gtecccaagtt
tggttgtttt
tccctaaact
atcataggta
tggagtcaca
tcaattctca
aaagaatgag
ttettcaaat
gactcattcc
tcatgttggt
ctggtttgag
cgtcegtgga
tccttetgaa
aatgatatat

tagtcacaat

cggectetge
tcacctggcg
ataaccctgg
gcttgctaaa
ctgagaagaa
atggagaagt
agtcectgga
atgtcacact
atacatctcc
accctatagg
gaagaattgt
agcagccteg
agatggtgga
tgtccaaaag
cececttecea
agcaatcacc
aagccctgga
atgactatgt
ttcaagctct
ggaaatattc
gtcatgaatt
gtacatgtga
tttcaaaaca
gttgacaaaa
aaagaaaagg
aaggagtcag
tttgatgecca
ctagatcttt
caaaagctgg
caattttcga
tccagaggtg
agttttctat
accacttteec

ttttttcage

67

acctctggcet
agatatgcag
atggaaaaag
tgccaaagct
agagtgtgtt
tatcattgaa
gcatgtacaa
tacttctget
taatggcttt
tacttggact
gaactggaag
tgtgtacacg
tccaggggag
cccecagcagc
ggccatgetg
aaagaagtcc
aaagctgaac
tgatgttttt
ggtggacatt
atgcttette
cttatgctta
aggggatgag
catctttect
agctcttaca
caaaacctgg
aaactgttte
agaaagtatt
ctattccaaa
attatttaga
acattctttg
gttatgacte
acctgtctce
cagaaaaaaa

agtaacagga

PCT/US2005/027660
gctggecatct 1380
cacctggttg 1440
aatggagcag 1500
ctggtggatt 1560
gtaaaggaca 1620
attccaacaa 1680
tttgaagcaa 1740
gctggaacta 1800
aagaactggg 1860
ttgagaatta 1920
ctgattttge 1980
tcctacaaca 2040
gagcagecca 2100
agcagcgtag 2160
cgactcctge 2220
ccaagtgcaa 2280
aaaccttcce 2340
tataacacta 2400
ctgaatgagg 2460
cttaccectge 2520
taatatcctt 2580
ctcaagcagg 2640
gtctgcacaa 2700
ctacattaga 2760
gatatcaatt 2820
tgtagcttgt 2880
tggtaggcct 2940
gtgccactca 3000
tctagaaaca 3060
cctggtgeac 3120
gtgctgeatg 3180
tttctecagee 3240
aaaacttaca 3300
aaccacttat 3360
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cacatggaga
ttttgttttt
ctgaatgttt
aattctcacc
cttaattgte
ttattgaaaa
aacagttagc
ccectgceteca
atttgatttt
aaacaaacta
ttatgtaatc
tggcttectt
ccactgagtt
écattgaact
ggttggtaac
gcagagcaat
gteccttggaa
agcatatcaa
ggccaataaa
gtataaatct
actcattggg
tattgaatgt
cttagtgect
ttgaaatttt
acagaatttt
gaaagtttca
acatgtatgt
ctgagtttaa
gtattgacca
<210>
<211>

<212>
<213>

50
7109
DNA

<400> 50

cctaatgtaa
gtttttttee
attccttgat
aaattgctcc
cctecaggtag
tatgatgttt
tggagctgag
tgttacctag
gcccacteet
cccgeatett
tcacctcacc
ctctcaatat
tgctgtttge
ggttcatgaa
acaaattttc
gcccgtaatg
gtttcatata
aaagtattaa
gagttagaat
ttcttttgat
ttgtagccaa
ttccaacctg
gtgtggattt
aaactatatt
aaagagcata
cccaataaaa
gttgtgatat
catgtgtggt

gaat

Homo sapiens

taatagaaaa
aactgtgttc
actaaaagtt
taagcttcaa
attttgtttg
cacataaaac
tagcagctge
agcaggcact
acactaagcg
ctgttaggca
tggatgatca
gcttacaaag
aatttttcca
aagéacacta
acctgctett
cttagagaat
ttgtttgata
aactaaaaag
gaaaactcat
tcttectaac
aggttcactc
gagtataata
ttgtgaaaat
ttctttacag
ataaattata
tatttttgaa
taaaagtgac

cttggtattce

atactcataa
attagaacag
cttcteccaat
atcagaagca
gtatgcagaa
ctcattcteg
ctgattagat
tgattecttg
aatgtgtaca
ggatctgtac
ctaatactaa
tctccagtcea
tgaagtttga
gagtctgtca
ctaccatttg
gttctcctaa
tgaagtgtta
gaccagagaa
tacttttcca
aaaatatttt
tcaagaagct
ttcagatata
gtcaaagaga
gtatttataa
ttaaagaacc
aggcatgtte
atttgtctaa

ttaagggaac

tagggagaaa
cgtgttctaa
cctatcactg
gaaactggca
tgtttttaaa
gacccatctt
gactctcagt
ctgggcagta
aagtgtaaat
aataataatt
ttcatttatt
cctacaatge
acttcataag
tttgetttag
aatttgtgta
aagacttgcg
gatagaattt
ttcttagatt
ttceccaatcet
ctgggttaaa
ttaatattta
aaacagtttt
aaacttatat
tataccaatg
aaaagttttc
ctctgtcaat
tagcctaata

ttccacatta

PCT/US2005/027660
ccaagagaag 3420
gtatttgaaa 3480
atagtgtcca 3540
ggccatggac 3600
atatgagtgg 3660
tgctecatgge 3720
cceccatggea 3780
tccaataggce 3840
gcattaggaa 39200
atgagtttge 3960
actaaccttc 4020
tggetttcte 4080
gtaattcatg 4140
cttgaagtat 4200
gagggtgttt 4260
gaatcactct 4320
ccaatattgg 4380
ggccecggaaa 4440
agtgctagat 4500
accccagceca 4560
aataaaatca 4620
gtcagtcttt 4680
actatttccce 4740
cttttatcaa 4800
ctgagaataa 4860
gaaaaaaagt 4920
caacatgtag 4980
tacatttgat 5040

5054

tggattatga tttttgttta tttttcctgt ttatccatat attatttttc aacaatgagt

68

60
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attgattact
gaaaaactcc
aaccttaggce
agtcagtatt
gcattagctg
catcccatgt
tcagtcccag
ggcagcatgg
ttccctatct
agggtctccce
tcgaactect
gcacatgcca
tatgtcgecce
caaagtgctg
cggggttagt
cctgctctag
agaactagga
tgccagacag
gcecccacace
gtggctcatg
gceeegecec
tctgageggce
tcegtgggcg
aggccegegg
agtcecegggce
ccacgcgect
tcaagttgag
cacgtcgcea
cggagacccg
gtceggacte
cecgeecgect
ggcaggatga
gtgcagaagg

atctctaagc

tatataataa
tectecagtag
ttgcecattcet
tcattettge
gggttggage
ccaagatcac
agctgcagag
gataatgggg
gccacttatt
tectgteacct
gggctcaagc
ccatgtecegg
aggctggtea
ggattacagg
gaaactcaca
tacaatcagc
tgctttagac
tgtctcteeg
ccgggteege
cgccttteceg
teccecegece
cgcgeccgeg
cacacaccct
gcecggeagec
tgcegetgge
gtgaatcgga
cctcagtgat
ggagagaact
cgeccceteege
ccagctceceg
ccectetege
ttgcctegea
ttgaccagta

ggttccgcaa

ttttaaggct
aacatggcag
ccaccagtge
cagtttccac
tteccacteet
ccagttacac
atgctcetttt
caagcgaata
agctatgtga
aggctggagt
tatccttcca
ctgatttatt
tgaactcctg
tgtgagcect
tcctatcagt
agctaaggcg
gtgtgactgg
cacagggegt
gatcacgctc
tcccagectt
ccegecceeg
agcegtgage
cceccgegeag
cctcaataag
aacatcgtgt
gaggtcccac
cctgtggecg
gaggcgcctt
cagccgggcyg
gcceggeage
gtctecegeet
tctgecttgee
tctctaccac

ggagatggag

gtacacattg
accttcatct
taatgtcatg
tgtgtgttta
ctcagcattg
acttaccatc
tctacctect
gggccttaaa
cctegtgtaa
acagtggtat
ccttagectt
tatttttatt
gtctcaagca
ggccettgect
ggttttgagg
gctcacttte
gcagtgggag
gtgctggtcce
cceoccacccea
tagccacgga
gecgegectcece
gatgattggc
ccaatgggcyg
ccacattgtt
cacccagcta
tgcecgagtg
aagttagcgc
ctagcagttg
caccctegec
cgagccccag
cggtttececca
tacttctteca
atgcgectcet

aaagggcttg

69

cagacagcac
tcecttecetg
tctcttgaaa
aatttggagt
gtaagcctece
tacccagttce
acttctectgg
gtagagggac
gtctectttte
gatcatagct
ctgagcagca
tgggaagatg
accctccaac
caatttcctce
atgggccgac
cggecgtget
ccccteacat
agaggcccgt
tagccgagcc
ccacacgtecc
ccaggctgece
tgcgecacgg
tgegecacgtce
gcatgaaact
agaaaatccg
gagccggget
cttgacgtgg
tgacgccaaa
ggtagectte
cacaaagcag
actctgegece
cggagctcaa
ctgatgagac

gagccaccac

PCT/US2005/027660
cccactgttt 120
aaccttttcc 180
tctgtattga 240
ctggtgtcta 300
tcacccacce 360
attcacatca 420
ctcttagaga 480
aagggttcte 540
tttttgagac 600
cactgcagce 660
gggactacag 720
ggggtctcac 780
cttggactcce 840
atctgtaaaa 900
tcttgtattg 960
acaataggta 1020
gatcccgaga 1080
ttttecagtce 1140
tgacgcggceg 1200
catctcaggc 1260
ggctecggtyg 1320
cggcgggcgy 1380
actgatccgg 1440
ccggcgceagg 1500
cgggcccecgag 1560
gagattcttc 1620
gacaaccgga 1680
atcacgtctc 1740
tttgtgecgee 1800
tcggaccgceg 1860
gtcgggceege 1920
ccatgaccaa 1980
cctecttggag 2040
tcaccctact 2100
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gcagcagtga
gagttcctgg
gacaatgggc
atgcgaggca
gataagctac
caccagacta
ggagtggaag
tttgatateg
tatgatgacc
atggaagaga
atggagtggg
caggagattg
gggatgtaca
ctetttgggg
atctcagaca
ttgggcetgg
tccacacget
gagaacaaag
aaacacccce
gatgtccget
gtggecttacc
ctgagccatg
ctgagcaagg
accceggacg
cgggtectge
atctacgcca
gtccagtgca
ggttttacct
tggacaaaag
gaagcgatcc
gtcggaacta
ggcacgggcea
gaagagggge

gatgacttcc

agatgctgce
ctctggatct
teccagaaggt
gtggcaccca
aaatcaaaga
aactagacga
gcagagacgt
acattgtggce
acaactgtga
tgcgccacat
gggccttegg
acatgggctc
tgggggagct
ggaagctcag
ttgaagggga
acccgactca
ccgeecagect
gcgaggagceg
attttgccaa
tectecgete
ggctggecga
accagctgcet
agactcatgc
gcacagagaa
tggtccgtgt
tceegecagga
tcgeggactt
tctecttece
gcttcaaggce
accggcgaga
tgatgacctg
gcaatgecctg
ggatgtgtgt

gcacagaatt

cacctttgtg
tggagggacc
ggagatggag
gctgtttgac
caagaagctc
gagtttcctg
tgtggctetg
tgtggtgaat
gattggtcte
cgacatggtg
ggacgatggc
actgaacccg
ggtgaggctt
ccecagagett
gaaggatggc
ggaggactgce
gtgcgecagcece
gctgcecgetet
gcgtctacat
cgaggatggc
tcaacaccgt
ggaggtcaag
cagtgccecce
aggggacttc
tcggaatggg
ggtcatgcac
cctcgagtac
ctgccagcag
atctggctge
ggagtttgac
tggctttgaa
ctacatggag
gaacatggaa

tgatgtggct

aggtccactc
aacttccgtg
aatcagatct
cacattgecg
ccactgggtt
gtctcatgga
atccggaagg
gacacagttg
attgtgggca
gaaggcgatg
tegetcaacyg
ggaaagcaac
atcetggtga
ctcaacaccg
atccggaagg
gtggccacte
accctggecg
actattgggg
aagaccgtgce
agtggcaaag
gcececgecaga
aggaggatga
gtcaagatgc
ttggcettgg
aagtggggtg
ggcaccgggg
atgggcatga
aacagcctgg
gagggcgagg
ctggatgtgg
gaccctcact
gagatgcgca
tggggggcect

gtggatgagce

70

cagatgggac
tgctttgggt
atgccatcce
aatgcctgge
ttaccttcte
ccaagggatt
ccatccagag
ggaccatgat
cgggcagcaa
aggggcggat
acattcgcac
tgtttgagaa
agatggccaa
gtcgetttga
ccegtgaggt
accggatctg
ccegtgetgea
tcgacggttce
ggcggetggt
gtgcagccat
agacattaga
aggtagaaat
tgcccaccta
accttggagg
gagtggagat
acgagctett
agggcgtgte
acgagagcat
acgtggtgac
ttgetgtggt
gtgaagttgg
acgtggaact
tcggggacaa

tttcactcaa

PCT/US2005/027660
agaacacgga 2160
gaaagtaacg 2220
tgaggacatc 2280
taacttcatg 2340
gttccectge 2400
caagtccagt 2460
gagaggggac 2520
gacctgtggt 2580
cgecctgcetac 2640
gtgtatcaat 2700
tgagtttgac 2760
gatgatcagt 2820
ggaggagctg 2880
gaccaaagac 2940
cctgatgegg 3000
ccagatecgtg 3060
gcgcatcaag 3120
cgtctacaag 3180
gcccggctéc 3240
ggtgacagca 3300
gcatctgcag 3360
ggagecgaggt 3420
cgtgtgtget 3480
aacaaatttc 3540
gcacaacaag 3600
tgaccacatt 3660
cetgectetg 3720
cctecectcaag 3780
cctgctgaag 3840
gaacgacaca 3900
cctecattgtt 3960
ggtggaagga 4020
tggatgccta 4080
cccecggeaag 4140
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cagaggttcg
atcgatttca
aggggcatct
caagtccgag
gttaaggagg
gcegetgtgg
ggtgtggatg
gtgaaggacc
aagggggcgyg
aacccctgaa
gatgtcatce
actggactgg
ttaagataaa
gttctectaa
ctgtataatt
gaacatgaca
gtcagagatc
ggggagggtg
tttaacctca
aggaatcctg
ccagctgtcg
gggggagttt
attttaattt
catgtaatga
atgtgcaagt
gactagtcat
agtgaatggc
gaaggcaggg
ccteccateta
gaatcgtttce
tctaaagctt
aatcctcaac
catttttggt

tttacaagaa

agaaaatgat
ccaagcgtgg
ttgaaaccaa
ccatcctgea
tgtgcactgt
tggacaggat
ggaccctcta
tggctceccgaa
cgctcatcac
atcggaaggg
ccttgtgtea
gttttgtcte
tagagttcca
aacatgaaaa
ctacaggatg
tttctaagtg
tgggaggtct
gaggggtgac
tctacaagca
agtctgggca
catctcagceg
ttagtttgtt
atatttgaaa
atggtcaétt
cttgtcagaa
agaaatacct
aaagcggttg
acagagatgg
gagattttct
aaatggactc
tctgacaaga
aacaaaccaa
gtatttgagc

ttgtccatgt

cagtggaatg
actactcttce
gttcttgtet
acacttaggg
ggtggeccgg
acgagaaaac
caagctacat
atgtgatgtg
tgctgtggcece
acttcctett
gagacagacc
tgecatctcat
aataaggatt
ttatcteect
gggacactaa
gggtgcatce
ccactgagga
agtggaggaa
tttgcecctgt
atgaaaccaa
gggcgcacat
ttacaaattt
ttttatttag
gtacgtaatg
ttggcectcag
cattcgeetg
cttetggete
aggccgagcee
tggcagtatt
atggcttaga
taaaggaagt
aacagaacaa
cctcceccagea

gctteectag

tacctgggtg
cgaggccgca
cagattgaga
cttgagagca
cgggcagccc
cgtgggetgg
ccteactttg
tetttectge
tgecegeatcee
tetctectte
ccttggettt
tgtagagctt
tgttcacatg
tagtaatccc
tgaagatacg
cccagcactg
tgtgagcctg
aatccatgga
ggattccagc
agccaggagt
gttatccaca
ttectgcaaa
ttcttgagta
tatttatatg
tgtagttaaa
tgggaagaga
ctectteece
aatagactga
ccatgggatg
aatctttatt
caccaaaatt
ttaaacagce
agtttecacct

gctgagctgg

71

agattgtccg
tctcagagceg
gtgactgcct
cctgtgacga
agctctgtgg
acgctctcaa
ccaaagtcat
agtcagagga
gtgaggctgg
ttcectgttt
tgcttggcag
ggtggctgag
catcataacc
ccttgccaaa
gttgcttcac
atgttgttac
attatcctat
tatccacgca
atttgccatt
tgacgcatcce
agcaatggac
agtggaatca
gatctgctte
ttaatttgtt
gggcagaagg
agggaagcct
tgtggtcttg
agagaccaca
ttaagcaaag
cttagggcag
tettttttta
aaataaaacc
tgggtttgta

cattggtetg

PCT/US2005/027660
taacattctc 4200
gctcaagaca 4260
ggcectgetg 4320
cagcatcatt 4380
cgcaggcatg 4440
agtgacagtg 4500
gcatgagaca 4560
tggcagcggg 4620
acagcgatag 4680
taaattataa 4740
agaggacccc 4800
cttggceccta 4860
attcccattg 4920
ttcecatgtcec 4980
cttggagcct 5040
tgattctcet 5100
aggcagacgt 5160
gcagccecte 5220
cctggaatca 5280
tgcagttggg 5340
ctttggggaa 5400
ctgtatttte 5460
ttcatcttga 5520
atgtatatag 5580
ggaagatact 5640
cttcagggtg 5700
gaagtgtgtg 5760
gcaattggct 5820
gaaaccaaag 5880
tcagtagtat 5940
aattgtatct 6000
tcagggacaa 6060
ttttaaatgt 6120
ctgacctgtt 6180
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tttgtgtttt
tggcttaaaa
cgectetgte
agggatgtaa
tgaacctggt
ttttaagcaa

ggggctaggg

ctctgetget

tctttttttt
acttccatcc
ctaaaataca
ctattgaatt
ttttgtatat
agttgggtgt
gctggtectt

cccatctgea

gccaaaaggt
tttaacttaa
tttttttaaa
aaaaggaaca
ccttgetgac
gaatagcgaa
acaatacata

ttttccaaaa

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

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

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

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

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

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

<400>

51

670

DNA

Homo sapiens

misc_feature
(8)..(8)
n is a,

¢, 9.

misc_feature
(18)..(18)
n is a, ¢, g,

misc_feature
(75) ..(75)
n is a, ¢, g,

misc_feature
(205) ..(205)
nis a, ¢, g,

misc_feature
(319)..(319)
n is a, ¢, g,

51

ttcatgtaga
attttaagct
ggtagagatg
ctggaaaata
atggctttge
tcatctcaaa
actagtttaa

taaaaaaaaa

atacacaaca
ctacttttca
aacaagcaca
ggatacaagg
ttatcaaact
aattaggtga
ctegtttget
ctaattgacc
ttttagttca
tgaagattag
tgtgtgtgtg
aattttgaat
tttgtgtaaa
teccttgagca
ttaactatgt

aaaaaaaaa

or t

or t

or t

or t

or t

tttatttcaa
agagtgcagt
gacattaaac
atcagaatgg
tgtgctgaga
aaacagccca
ctagtcttge
caaaacgtgg
ctaaagggtg
gtactatctg
taggtattaa
gtttatgttc
tacagtggat
ctcagtctag

gatgttaact

actattggga
tgattctgaa
ctggatacta
aaagaaactc
atagtgtcetg
ggtccteceeg
tttgctgtet
gtatttecctg
cccacaaaat
tgaagttaca
agatgtgttg
téagaatcag
ctcaatctte
tgaagatgtt

attattaata

PCT/US2005/027660
gggatgagag 6240
tctgaaagcce 6300
tatgataaag 6360
acgatgaaat 6420
attatacgac 6480
ggagcacaga 6540
ggtgtagcte 6600
ctacacaaaa 6660
agagattaat 6720
cttttttttt 6780
ttggttteca 6840
gttgacagtc 6900
ggggtgtgat 6960
gtcattatgt 7020
aattttaaca 7080

7109

ctacatanta ggtaagangc ataatggcat gaaaaaaaca tagcataaac taaaaaatta

tttgtctttg tcagngcagt aacaattatt ccattggatt aatagattat atctgaaaaa

72

60

120
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gaaagagaac
cttttgagtt
taaataaata
tataccaata
ggtttagctce
tattaaagag
ctaactttat
aatgggtact
ataagtttac
aaaaaaaaaa
<210>
<211>

<212>
<213>

52

DNA
<400> 52

tttggtgaca
ccgggataag
cgecgaggcetce
caagaggccc
tgecccacget
cgcactgcaa
cacaggaacc
aggtgtctgce
ccatttcegt
aggaagagcc
tgaaattgaa
cggtcacaaa
ttatcttegg
tggacceccge
gctggggtga
tcctaaccaa
ggggtgtatg
attgggtgca
cgagtycctg

ttkgtyatgce

1201

cactactttt
teetttgttg
ttttatggtt
aaataattnt
aagaatgatt
tatecggttte
aaatctgcct
aggcttaata

ctgtgtaaca

Homo sapiens

ctatagaaca
ggagaggcct
tgtgaggagt
cagagcagca
cctgactget
gcctgatgaa
cacaggcgag
tgetgggtca
ctactacact
aagctccteg
ggtggetgag
ggcagaaatg
caaagcctcce
cggecactce
tggtcatagce
agacaactgc
ttgggaagga
ggaaaactac
tkgggttcaa

tcattgaaga

tctaaacctt
gaagntttag
agcctacagg
gaaatactcg
ctcatatgtc
tgcagtcaga
aagttatagg
cctgggtgat

aaccagcaca

agtttgtaca
cecttetgagg
caaggttcte
ctgacgaaga
gccctgacca
gaccttgaag
gaggaggaga
tcaagtccte
ttatggagcc
gtcgacccag
ttggttcatt
ctggagagcg
gagttcatgc
tacatccttg
atgceccaagg
gcecectgaag
gcacatgttc
ctggagtycc
ggcccacgcet

gagccegtet

cggtggaatt
agcatgagaa
tattgccaaa
tttatgtcta
taaacactac
agttggttta
accttcttgt
gaaataatct

tgtacccetg

aaaaagcagg
ggcggcttga
gggacaggct
cctgectgtg
gagtcatcat
cccaaggaga
ctacctccte
cccagagtcce
aattcgatga
ctcagetgga
tcetgeteca
ttatcaaaaa
aggtgatctt
tyactgctct
ccgeectect
aggttatctg
tacggggagc
ggmrgtgccc
gaaaccagct

bewmecaycce

73

ggattcettg
ggtctatttt
agttaaagaa
tataaagaaa
ccaacataag
aatcctaget
gtctctattt
gtacaataaa

aactgaaaat

ctggtaccgg
taccggtgga
aaccaggagg
ggtctceate
gtctctcgag
ggacttgggce
ctctgacagc
tcagggaggc
gggctccage
gttcatgtte
caaatatcga
ttacaagcgc
tggcactgat
tggcctcecteg
gatcattgtt
ggaagcgttg
caggaagctg
ggcagttatc
atgagaaggg

cttwttgaga

PCT/US2005/027660
ttcaggcaat 180
ctgccttaaa 240
tattaccaaa 300
ataaaaacag 360
cattaaagta 420
ccttecttta 480
ctgcataaga 540
cceccgatgac 600
aagttaaaaa 660

670
tcecggaatte 60
ggtaagctgg 120
acaggagccc 180
gcccagcetcece 240
cagaggagtc 300
ctgatgggtg 360
caggaggagg 420
gettectect 480
agtyaagaag 540
caagaagcac 600
gtyaaggagc 660
tactttcetg 720
gtkaaggagg 780
tgcgawacat 840
ctgggtgtka 900
agtgtkatgg 960
ctcacccaag 1020
ctgcgemeta 1080
tataaattat 1140
ggktttgggg 1200



WO 2006/026051

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

53
2116
DNA

<400> 53

acatccgegg
acacttgtgg
gttgccaagg
gccagctggt
gtgcgeggga
caaagattga
cctacggaag
ttgggatgga
ctgceccaaca
ggtgagagct
catgttceat
gccagtagca
tctaatggte
gaataatgaa
tttattcecgt
tgatctccac
ggttaaagga
aaataaatct
acaagagata
atggagtggc
tgcagttttt
attagggcat
tgaatgctcc
tctgtactga
acctgtttaa
aaattgacat
tattaagagt
atggataatg
ggtccaagat

tgcecttcaat

Homo sapiens

caacgcctece
cttecegtgea
cgttgagaga
ttttectgeg
agcaggtgcc
acctgcagac
ttatggaaaa
tgaaactgca
cagactecgge
tgctcetget
gtttectttta
tcatctgatt
agcatcgatc
tttaactttt
gctgetcgea
ttattaaaag
agaaaaccag
ttaaaggaac
aaaacttgtt
aatatagaaa
cagagtggaa
ttgagaaatg
agtcaacaaa
tttttgtaag
atatttcaag
tgctttactg
gaaaattgtc
ccggtgagaa
acctaaaaga

aaatggtata

ttggtgtegt
cacattaaca
tcatctggga
gtgattcgga
caggagagag
caagcgcaaa
ggcaaagcgc
gtcgeggegt
aactccgegg
ccagttgegg
ggtatatctt
gtgatattga
aattattgga
ttaaaagaca
agttgaggca
tttcagaagg
ctgcectggg
agaaaaaact
ggaataaaat
cacgaacttt
tgcttectag
catattgtat
ctatttetta
acaatccatg
acattaaatc
tcaaaataat
ttettetgtg
taagagagtc
gatttcaaga

gcaaatgttt

cecgcettceecaa
actcatggtt
agtcttttac
aattcgcgaa
gggataatga
gtagaaactg
agagccacgc
gggtaagagg
aagaccaggg
tcatcatgac
tggacttect
aggtaaagat
cagcatgaaa
tatctgtgat
atttcttaaa
cacaacaata
tgaagcccaa
gaatgacttg
tttgatgggce
agctgcatcc
aagttactga
tactagaaga
tatatgtgaa
taaggtatca
tatgaagtat
tttatggcte
ctggagatgt
ataaacctta
gatttaatta

tgacatgaaa

74

taacccagct
ctagctcccea
ccagaattgce
ttcectetggt
agattccatg
aaagtacact
cgtagtgtgt
aaccagctge
tcetgggagt
tacgcecegece
ccecetgatcee
ggcaaacaat
gaaattggta
gctaataagg
atgaatagca
ctgttgaact
ccaacaaaga
tgtttectaa
actaéagaac
tccaagaatc
atgcaccatg
tgaatacaaa
catttatcaa
gttgcaataa
ataatggttt
actatgaatc
tttagagtta
agtaagcaac
atcatgaatg

aaaggacaat

PCT/US2005/027660

1201
tgecgtectge 60
gtegeccaage 120
tttgattecag 180
cctecatecag 240
ctgatgatcce 300
gctggeggat 360
gcecgecececec 420
agagatcacc 480
gactatgggc 540
tececegeagac 600
ttgttetgtt 660
atgagagtgt 720
gcaattgecct 780
aaggtatgtt 840
ctggtgattt 900
gcactggecca 960
gtttggaaga 1020
agagactatt 1080
actgaaaaat 1140
tatctgctta 1200
gtcaaaacgg 1260
caatggaaac 1320
tcagtataat 1380
tacttctcaa 1440
caaagatteca 1500
tattatactg 1560
acaatgatat 1620
agcataacaa 1680
tgtaacacag 1740
ttcaaaaaaa 1800
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taaaataaaa
cattgtcatt
tttaagataa
actatatctg
tttetecettt
aaaaaaaaaa
<210>
<211>

<212>
<213>

54
3351
DNA

<400> 54

gcececgagaag
gcttegtget
tcaatgattc
attaccttce
tceegegecee
cgaceeggec
teggegeccece
cgagctgggce
gcagaccctg
gcagacacgg
tatatgcaag
cagtcatttg
ctggactgag
atatactgct
ctgctgtceac
gcagcagtgt
gtgatgacca
gcattgccaa
atgaagtacyg
gagagcataa
gggtcatcag
gaggccagtg
gtcgacagtt

cagggcccat

taaaaataaa
tatatagatt
taatatatgt
tatataaaat
gataaaataa

aaaaaa

Homo sapiens

ctggggagcea
agccctgatg
ccteccaccac
cacccagcag
cecgegggceyg
gcacccctgg
gtgtctgegg
tcagctgecga
gtgtttctac
atcagtacga
tggagtttgg
tcaccagctg
ccttattecc
ttgtgaaaaa
gtgtagcttt
gcatgaaggc
atgggatgat
agcatggcat
ctgcactggg
ctgtggccecat
acttgcaggt
gggaactgte
gggatttaaa

atggttggat

ttcacctagt
ataacttgtc
ttacctttta
attttcatac

atgagctatg

tggaccagac
ttaggggecge
agccaccgece
cggececcga
ctecectgece
ggctgeceeg
tgggcggagg
ggacagcgcec
ggagacgccce
cttegtggceg
ggcactgtet
cagctgggag
atttattgga
gacatctggc
teceeatggece
cgggtggage
gccgatgcag
caggcatatt
aatgagcttt
aaagaagatg
gggaaaggca
tgtgatgatg
tatggtaaac

gacgtcagct

ctaaggatgc
taaataagtt
attaatgaaa
agcattacaa

tattaacaaa

cccgecagege
tececcecgaagt
attegeecece
cgacgcgtcc
agcgcccgea
ccggegagec
tgccaccctt
acaacttttg
gtggcaaggt
gcaaaaatga
gtagcagcca
gaaaaggaat
gcaatgtccg
agggtggggt
caacgttcce
tctaccatge
aagtgatctg
ttggggaagg
caattgagca
ctggagtgtce
gccatgaggg
gctggactga
aagcatctge

gctcaggaaa

75

taaaccttag
tgcaatttgg
tatctgtatt
attgcttact

aaaaaaaaaa

tggcaccatg
ggtcggettt
tgegggtecg
gcecgecgect
cgccctecag
atgggtcagce
cctggagegg
tcggageccce
ggactggggc
gtttgaaggc
ctgggatgat
agcaaaacaa
ttgccgagga
gtgtcctcag
catcattcge
tggccagtgg
caggcagctg
gtctggceca
gtgtccaaag
ctgtacccct
tegettggag
gctgaataca
caaccatttt

ggaaaccaga

PCT/US2005/027660
tactgagtta 1860
gagatatatt 1920
taattttgac 1980
ttggaataca 2040
aaaaaaaaaa 2100

2116
acgctecgece 60
gattctgtcecce 120
cactacccct 180
ctceegeget 240
gccgggcaca 300
gtgacggact 360
tcgecccecag 420
gacggcgcegyg 480
tactgcgact 540
acagtggaag 600
tctgatgecat 660
accccgtttt 720
gatgaagaaa 780
aagatggcag 840
cttgctggag 900
ggaaccgttt 960
ggcctcagtg 1020
gttatgttgg 1080
agctcctggg 1140
ctaacagatg 1200
gtatattaca 1260
tacgtggttt 1320
gaagaaagca 1380
tttettcagt 1440
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gttccaggeg
gctaccetgg
gagaaaataa
gtgatgatgg
gtcctgecag
ataatgtgaa
gaagacacaa
aggcctcagg
accgtcggea
aggtttcecct
tcctgagtag
ctaggagcta
aagaaattgg
atgacatagc
atgttttgcee
gttacataac
ccattccett
gaatgctttg
gcggaggace
cctgggggta
ttgtaccttg
atttaaacaa
atggcaagat
tgagaaattt
aacattttct
tatttctcaa
aacccctttt
aatgcggtac
acttgacaag
aagaattcca
cctgtcacaa
ccaagtgcta
55

1933
DNA

<210>
<211>
<212>

acagtgggga
cggcgaggga
gaaagaagga
atggactgat
agcaagaacc
gtgcacagga
ctgcecgecac
taacagtaat
gaagcggatc
ccggetgaag
ctgectgggte
tgctgttagg
agttcaacag
cectggttaga
agcctgttta
aggatggggt
acttcctaaa
tgctggaaac
actcatgtgt
tggctgtgga
gataaaaagt
atggaaaact
ctgtttttge
gtgaacattt
accctaattt
aatcattcta
aattgaatca
cctttactac
aaatcttcat
ctataaactt
tatattctca

cagaaaccat

aggcatgact
cacaggctct
cgagtggagg
aaggatgcag
atggcttact
aatgagaggt
agtgaagatg
aaagagtccc
attggtggga
tcatccecatg
ctcacagcag
gttggagatt
attgtgattc
ttacaaggac
ccactctgga
gacacaggac
aggttttgtg
ctcecatgaac
gaacggcceg
gtcaaggatt
gtcaccaaac
ttgaacccce
tttgtgttgt
tecagaggcecet
cactggagtg
tgctgatttt
gtggtgtctg
actcatgagt
attctctgta
ttaggcctga
aagtgatctg

aagataaaaa

gcagccaccg
ctetgggttt
tttttatcaa
ctgtgatctg
ttggagaagg
cettggetga
caggagttat
tctecatctgt
aaaattcttt
gagatggcag
cacactgttt
atcatactct
atcgggagta
cagaagagca
gagagaggcc
gagcctattc
aagaacgtta
acaaacgcgt
gagagagctg
ctecctggtgt
tgtaattectt
actattagca
ggtaaaaaat
cagtgtagtg
acttattcta
acaaaagatc
aaatcatatt
ggcatattta
gcetttgtea
ataggagtag
atatttggaa

tactttctac

76

cgaagatgtt
tecectgtcaga
tggccagtgg
tcgtecagett
aaaaggaccc
ctgtatcaag
ttgtgattat
ttgtggcttg
aaggggtggt
gctcetetge
caagaggtat
ggtaccagag
tcgacccgac
atgtgccaga
acagaaaaca
aagaacacta
taagggtcgg
ggacagctgc
ggtggtgtat
ttataccaaa
catggaaact
ctcagcagag
tgtgtaccce
gaagtgataa
agcctceatcet
atttttacat
aaatacccac
tgettaggtce
agtgaggaaa
taaagcctca
acaagtatcc

ctacagcgtg

PCT/US2005/027660
agcattgcct 1500
ctgatggatg 1560
ggaacaatct 1620
ggctacaagg 1680
atccatgtgg 1740
caagatattg 1800
tttggcaaga 1860
agattactgc 1920
tggcettgge 1980
ggggctacgce 2040
ggcaacagca 2100
gagtttgagg 2160
cgcagtgatt 2220
ttecagcagcc 2280
gcatccaact 2340
caacaagcag 2400
tttacaggga 2460
cagggagaca 2520
ggggtgacct 2580
gtctcagect 2640
tcaaagcagc 2700
atgacaacaa 2760
ctgetgettt 2820
tecettaaatg 2880
atccectacce 2940
ttgaactgag 3000
atttgacata 3060
ttttcaaaag 3120
tcagtggtta 3180
aggacatctg 3240
ttgttgagta 3300
c 3351
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<213>

<400> 55
cgtcacagcc

ccggtattte
ccgaacccce
ctattctgag
gcaggccccg
aggaccatcc
acagggtccc
ggaagtacct
gaatccacct
ccagtgctac
tggcctacag
gcacctggac
tccecaccgea
atcacatttt
atgtcaggac
agtattecctg
ggggccagag
gattctattt
atacctgggg
gtctcacact
ccaggggtgg
ataggggtta
taaactggaa
ccccttatet
aaaaccactc
tagggagggg
tcececatgetg
ttcecectectt
ttagtaaatc
gtggggagca
gttctttete
gaagtcaatg

aaaaaaaaaa

Homo sapiens

cgacgcgcca
tccatectgge
cctgcacact
cacaccttga
cgeggggate
ctttgagtat
cgtgattgta
agtgcectcet
gagacctgag
catgggccaa
tgatgagagt
ttgggggtag
aggagacaga
cacatgctca
agagctgttg
gggtttaatt
atgatggcag
ttgacatttg
accaaaagag
tettttetee
cagtagacaa
ggcatgaagg
ttgacaagag
caccccttee
ttagcatctc
gcaagtatga
ctgtcectte
ggttatcatc
atggggattt
ggaattgcac
ttgggggaaa
ccatcaggce

aaa

cccagetgtt
tctectetac
cggcccageg
cgteggetga
teggaagecce
cggaaaaagg
gagaaggctc
gaccttactg
gacgccttat
ctgtatgagg
gtctatggga
gggaggggtyg
aggtgaagac
attgatattt
gattggettt
gttgtgcagt
tccagcagca
cacaagacag
acccactgta
catcececggtt
caacccagaa
tggttgtgat
tgttgagcat
ttggaattta
ctctagtatt
agtaaggtaa
aggctcacat
cactgcagct
tattgattta
tcagacatga
tgtgtgtgtce

aaggaaataa

tttgtgctca
ctccaggcag
ctgttgcecee
gggagcggga
tgecggtgeat
aaggagaaaa
caaaagccag
ttggccagtt
tcttetttgt
acaatcatga
aatgagtggt
tgtgtgecgeg
atctagaaac
tttgctgett
gatagaggaa
ttcatagatg
actcectgtg
gtagggaaag
attgatgcat
gcaatctcac
atttagacag
taagaagatg
ccetgtetaa
ataagtctca
ttccatgtat
ttatatacta
gcacaggaat
gctagttaga
ttttcacttt
catttcaatt
agttctgtca

aataattgct

77

caagctctag
gctcacccga
c¢ggagcggac
cagggtcage
catgaagttc
gatccggaag
ggtgcctgat
ctacttctta
caacaacacc
ggaagactat
tggaagccca
acatggggaa
attacaccac
cctecggeccea
tggggatgat
ggtcaggagg
ctceccttete
gggacttgtg
tgtggccect
tcagacatca
ggatctctta
gttttgttat
cctgetettt
ggcatttcca
caggacagag
ctctcattea
gctacatgat
aaggtttgga
tgggattttg
catctctget
gctgcaagtt

taccttaaaa

PCT/US2005/027660
cgaaaagccg 60
gatccecegee 120
gtttetgecag 180
ggcgaaggag 240
cagtacaagg 300
aaatatccgg 360
ctggacaaga 420
atccggaaga 480
atccctecca 540
tttectgtatg 600
gcagatggga 660
agagggtggc 720
acacaccgtc 780
gggagaaagc 840
gtaagtttac 900
tggacaagtt 960
tttgggcaga 1020
gtagtggacc 1080
gatcttecect 1140
cagtaccacc 1200
cctttggaaa 1260
taaatagcat 1320
ctctttggtyg 1380
attgtagact 1440
gtgtcttatg 1500
ggattcttge 1560
ggccagctgce 1620
gggatgactt 1680
tggggtggga 1740
aatgaaaagg 1800
cttgtataat 1860
aaaaaaaaaa 1920

1933
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56
672
DNA

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

<400> 56
caaccatgaa

cagaatttat
atgtggatga
tggttaaatt
tccaagaaat
tatctgttet
ttccaaatgce
catacactgc
cgccaccace
aagcagaaga
ctatctataa
tgagcaccta
<210>
<211>

<212>
<213>

57

DNA
<400> 57

tagaagcatt
gttgcctecaa
ataccaaatc
gaaacagaga
gagaagaaac
tgggccaacc
gacattgcag
gaagatatca
cttagtttte
aatggaaact
caacaccatc
gctteccectce
gcagccagat
actaggcttc

gcctctaatt

8864

Homo sapiens

gcteettttt
tggcttgaga
aaaagagata
gattaaaaac
gctaaaacct
ccccecaaatce
cacccctatg
tacttctacce
agcaccacct
gcagtaatgt
aatgacatag

ca

Homo sapiens

ttctttggea
aactgaggca
ttggcactac
gctececatget
cccteccaagg
actacctagc
atggagtact
atggatgtcc
tagcagccag
taaaagccat
aacaacagta
catcggaagc
atgcaactca
cagggccctce

taaataggag

cctatctttg
cgctgtttaa
cagaaatgca
tacctgcaat
gccaagaatt
aaaagcacta
aactctgceca
aagagtaaca
ccaccaaaca
ggatctttece

aactgtttcce

gcaagaagat
gccagetgtt
tgggtcacag
ttcttgteag
aaaagcéaag
aaaatcaggce
cctagcagaa
tagaagtcag
aggggtaaat
tctagggctg
ctatcagtcce
cagccaggcec
gtctaatcac
tagggtgect

aagtcagagc

ccagccteat
tgggtttggg
agatgaaaaa
atggaacacc
ctagtgctgt
gecttttttge
ccatcagcac
ccaaagaaag
tactgccaac
cttaaaactc

tctgtecatca

aattttatag
gggtcaaagc
cactgttett
cttgcgttaa
gagaaagaag
cacaagcggce
atcatccaga
tctcagatga
gttcaaggtc
tttttcagtt
ttggtggaac
aaaacccagc
agtggaattg
gctgcaggaa

tttaacagca

78

gctacagtac
gagatgcagg
atgttgtgtt
aaatgtactt
gatacaaaga
taataccaac
tatgacccca
cagagattct
accatcactg
caagttcctce

gtcattcaat

aagccatgcc
ctgtgcatac
caagaccttt
aatcaacctg
acagcaagat
tgatcaagga
ttattgcaaa
ttgaaaatgt
tatctgctga
tatctegeta
ttcagcagcg
aagatatgca
caaccagtca
gcagcagcaa

ttgacaaaaa

PCT/US2005/027660
caggtgaaca 60
gatcactgca 120
ggaccaaaag 180
aatgaagacg 240
aaacatattt 300
tttgtcatca 360
ggacagatca 420
gccactgecet 480
gagctagagg 540
tctatttttg 600
aaacactgtt 660

672
tgttcttggg 60
tgctcttecg 120
ggaacttgct 180
tgaatttgga 240
ttacactgac 300
cttgcaacaa 360
tgaaaaagtt 420
tgatgtctge 480
agaaataaga 540
caagcagcaa 600
agttactcac 660
gtccagtctg 720
aaaaaagcct 780
ggtccaggga 840
caagcctcca 900
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aattatgcaa
aatggtaacg
ccaagtgcca
accatgttga
ctgaagccac
gagaaattca
ggacctagtg
tttaacagtg
ttggccecte
aaggaaaaag
gaagagaagg
atccctaagg
ggtattccaa
acagcaagca
tctaagecta
agggaagctg
gggcagagca
aataccgcga
ttaccatcgg
gctaagcagt
gttaaaaaca
actcagataa
aatggaagga
caggcatgtc
agtggtacca
cgtcgagetg
agcagtgacc
atccttggga
cttaacctat
atccagagag
gtgagcagtg
tcctetgtea
acagattcag

aaaccagaag

atggaaacga
tgcagcctcee
gcaagccetg
ctgtaaagca
ctgtctcaga
agctagtcaa
atggtgggaa
gtctgaatag
caaaagctgg
aagaaaagaa
atcaggtgac
gcagcaagac
aaccaggcte
aagagtctga
taaccatgga
gccaagette
caggaaatgg
cagtggcacc
ctgactcctg
gcctggagga
tagcagactt
gccacagcac
ccatacccaa
cgcgacttca
gtcgattcat
ctgtctctag
tggacatgtc
aaagtctcag
atactagaag
gggttcacga
gtctcagtga
gctcttacte
agaaacgctc

aagattttga

aaaagattcc
cagtactgct
gcgcagcaag
gtcaagtaca
aggggtcaaa
tgcececggact
ggatgatgat
tggtggctceca
aagcaaaaat
cagggacaaa
agagatggct
aacagcagct
taaagttcca
gaaattcagg
gaaagcaagt
tccttetggt
tgctgtccaa
attcatttac
taccagtecct
gatatctggt
gaggcagaat
cctggagaca
cttgacaagt
ggcgggagat
ccacacagac
gctgggaaac
ttctgaggtce
gactgatgac
tctgaaccga
tgtgacagtg
cacccttgat
caacatcacc
caccacagac

cagccatggg

tccaaaggac
gggcagcectce
tccatgaatg
gccacctece
actgctceccet
gctttacgee
geccttttetg
acaaatagca
ctcagcaata
aataaagttt
ccaaaaaaga
aagaaggaaa
acagtaaagc
actaccaagg
gcttctagtt
tcctgtacca
ctcecetcaac
agggcacatt
acaaagatgg
gaaggccctg
ttagaagaga
acatttgaca
cgacccacce
gctecectece
ccctegaggt
atgtcacaga
gatgtgggtg
atcaacagtg
ataccagaca
gatgcagaca
aacatcagca
gtccecteta
gagacctggg

gatgctggtg
79

ctcaatcgtc
ctgectetge
tcaaacacag
ccacaccatc
caggacagaa
cccegeagece
aatctggtga
gtcccaaagt
aaaagtcttt
gcactgaaaa
cctccaaaat
gcttaattee
aaaccattte
ggagcccettce
gtecectgececce
tgacagtggce
agcagcaaca
cagaaaatga
acttatcata
aaacaagaag
ctatgtccag
gcactgtgac
ccatgacctg
tgggtgetgg
tcatgtatac
ttgacatgag
gatatatgag
ggtacatgac
cagcaacttce
gctgggatga
ctgatgacct
ggaagaatac
atagtcctga

gcaagtggaa

PCT/US2005/027660
ttcaggtgta 960
catcecttet 1020
tgccacctece 1080
ttcagacaga 1140
atccatgcett 1200
tcececagttcea 1260
aatggaaggt 1320
gtcacctaag 1380
gctacagcca 1440
accagtcaaa 1500
tgcaagcttg 1560
gtcttccagt 1620
acctggcage 1680
ccagtcctta 1740
tttggaagga 1800
acaaagcagt 1860
tagccacccg 1920
aggtaccgcet 1980
tagﬁaagact 2040
aatgagaaca 2100
tecttegtggg 2160
aacagaagtt 2220
gaggttgggc 2280
ctatectege 2340
cacgcctete 2400
tgagaaagca 2460
tgatggtgat 2520
agatggagga 2580
ccgggacatce 2640
cagcagttca 2700
gaacaccaca 2760
tcagctgagg 2820
ggaactgaaa 2880
gactgtgtcce 2940
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tctggacttce
acaggttcct
ggaacaagtg
aaagctcccce
ggagatgaag
ggctttaaga
ataacaagtg
tcaaatgcag
catgttagcet
accagtggca
gtcagcagca
tcagggeget
gtctcagatt
agcgectgtg
cccacattte
actgagggtg
ggcagtctgg
ggcagcagca
agtcactcgt
tgggctgceca
atgactagcc
ttgtctggac
gtgagatcta
ctaagatata
tctecattcta
gccatgteat
ttgtctecart
gactcttect
gaaagacctc
ggctecttcat
gctcattcag
gctaccctea
ttagggaata

gaacttatag

ctgaagaccc
ggagaagagg
cactcaaaac
taaaaggatc
ggaaaaagcc
aaccaagtgg
gctctgcaac
ggagaaaaac
caaagactac
ttcetggecg
agtctgctgg
cgagtcctgt
cagaaagtgt
gtgcacaagg
gaaggttgtt
tgaaatcttc
agtcaccgtc
gccctetett
tggcctecag
atatgagcag
tccacacgag
tgaccacagg
ctctetcaga
ccecatecate
ctggagggct
cttetgcage
ttaaccttec
tcgatcteta
gtgccatcag
tatcactggt
agcaaatcca
catctecagct
tgactggcceg

aactaagaga

cgagaaggca
catgtctgce
acccgggaaa
atctctacaa
ccectcagge
agtagggtca
actgggtaaa
cagtttggac
cctacaatat
aggaggccac
ggccaccace
caccgtcaac
ttctttgtea
tctcaggcag
tggtgccaag
ctcagtaatg
gtccggtacg
caataaaccc
cccagcateg
ttcctetgea
ctctgagtece
cactcacgag
aagcatgcag
tcggecaggec
tcaggacact
tggaaaatac
cgggcccagce
tgatgactcc
tcattcggge
gtccagcact
taaactgcgg
ttecagcaaat
attgcaaagt

aaccattgaa

gggcagaaag
caaggagggg
accgatgatg
agatctecctt
attggaagat
tctgccatga
attccaaaat
ggttcacaga
cgcagcttgce
agatccagta
tcgaaactga
caaacagaca
ggttccceca
ccaggatcca
gcaggtggca
cccageccta
ggcagcatgg
tcagacttaa
gttcactett
ggcagcaagg
attgacctcecce
gteccagagece
cttgacagaa
aaccaagaag
ggcaaccagt
cacttttcta
atgatgeget
cagctttgtg
tcattcagag
tcttctettt
agagagctgg
gctcaccttg
ctaactatga

atgctgaagg
80

cttecetgte
cgecatctag
ccaaagctte
cagatgcagg
cgactgceac
tcaccagcag
ctgctgecat
atcaggatga
ccegeccette
ccagcagtat
gagaaccaac
aggaaaagga
aatccagccc
agtatccaga
aatctgecte
gtaccacatt
gcagtgctgg
ctacagatgt
tcacatcagg
atactccgag
ccctecagcececa
tgctcatgag
atacactacc
agggcaaaga
cacctetggt
acttggtgag
caaacagcat
ggagtgccac
acagcatgga
actctacagc
ttgcatcaca
tagcagcttt
cagcggaaca

ctcagaattce

PCT/US2005/027660
tgtttcacag 3000
gcagaaagct 3060
tgagaaagga 3120
aaaaagcagt 3180
cagctcettt 3240
tggagcaacc 3300
tggcgggaag 3360
tgttgtgctg 3420
aaaatccagce 3480
tgattccaac 3540
taaaattggg 3600
aaaagtagca 3660
cacctectgee 3720
tattgcctea 3780
tgcacctaat 3840
agcgcggcaa 3900
tgggctaagc 3960
tataagctta 4020
tggtctegtg 4080
ctaccagtcce 4140
tcatggctcece 4200
aacgggtagt 4260
caaaaaggga 4320
gtggttgegt 4380
ttccecttet 4440
cccaacaaat 4500
cccagcccaa 4560
ttectectggag 4620
agaagttcat 4680
tgaagaaaag 4740
agaaaaagtt 4800
tgaaaagagc 4860
aaaggaatct 4920
tgctgcceag 4980
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gcggcectatte
agacagcatt
ggcagtggta
ggaagtgagc
ccttcatcac
ttaccccata
gcgtcaccce
agatctecgga
gagctcagag
catcatcttg
aaagctgaaa
ccgtecagaat
ctaaacaatt
gatgcaactg
tatggtcgag
ggaaaaacca
ttcecgaattg
ataggagact
cttgttggag
gacagttttg
ttgatggagc
gcaaacaaac
attgccactt
ctggctgaac
gataatcttc
tacaacaaat
ctagagctgce
ggctttttag
cgcaataatg
agttttttgg
tgececccatgg
gtaccttata
tgggaagatc

caggagagcc

agggagcact
cctctgaaag
atgatgccga
tgagaagttc
attctgacat
atgctggtga
ttgtetggece
tctgtgaatg
aaaaggaatt
atcagatccg
atgaccggtt
cctcaagcag
tgaacatcac
gacataaaga
caaaggacca
agtgggatgt
atacatccac
taattagatc
ataataacat
tttttgatac
atcacagaat
ttgctgaata
ttaatgtgga
agtgcagtgce
atcatgtggg
gtccatatat
atcacaattt
gcagatatct
acctagtcaa
aaacacacag
atgtagaagg
ttctggaggce
cttcaaagtg

cagccttact

gaatggtcca
tgtttctagt
ctccaagaag
tttcaaacaa
tgaagagctt
ctgtggctca
accaaagaaa
cacagaagct
aaaattaacg
ggaagccatg
gaaggcagaa
cacctectet
agaggctgtt
tggcecgcagt
aaaatctcag
cttagatggt
tagccttggt
ccataaccta
catcactgtg
gctgattcct
tatactctca
tgtaataacc
ccacaagtca
tgataataat
ctctctgagt
tattggaaca
caggtgggta
tcgaagaaaa
aattatagat
ttcttctgac
ttectagagta
agtgagagag
ggtgcttgac

tcagctgcga

gaccatccte
atcaacagtg
aagaaaaaga
gcetttggga
actgattcat
gcatccatga
cgacaaaatg
gaggcagaga
gatattcgge
aaccggatgce
actggtaaca
tcatcttceca
agctcagata
gtgaaaatta
gcatatttga
gtaataagac
ctgagctctg
gaagtgcctg
aacctcaaag
aaaccaatta
ggaccgagtg
aaatctggaa
agtaaggaat
ggagtggagc
gatatctteca
atgaatcagg
ttatgtgcaa
ctcatagaga
tggattecga
gttaccattg
tggttcatgg
ggtcttcaga
acatatccat

ccagaagatg

81

ccaaagatct
ccacaagcca
aaaactgggt
agaaaaagtc
ceetteegge
agccctcaca
gcectgtgat
taattctgcea
tggaggccct
agaatgaaat
cagctaagcce
ggcagtcatt
ttttgctaga
tagtctccat
taggatccat
gtectctttaa
actgcattgce
aattgetgece
gggtagaaga
cccaaaggta
gtactggaaa
ggaaaaaaac
tgcaacaata
tceccagttgt
atggttttct
gagtttctte
atcatacaga
tagaaattga
agacgtggeca
gtcececgact
atctctggaa
tgtatgggaa
ggagctcagce

ttgggtatga

PCT/US2005/027660
tcgecatcaga 5040
ttccagtatt 5100
gaactctaga 5160
caccaagcct 5220
atceccceaag 5280
atctgettea 5340
ctacaagcat 5400
gctgaagagce 5460
cagctctget 5520
tgaaatactg 5580
tactcggcca 5640
aggactttcet 5700
tgatgctggt 5760
aagcaagggc 5820
tggtgttagt 5880
ggaatatgta 5940
tagctactgt 6000
ttgtggatac 6060
aaatagtttg 6120
ctttaacttg 6180
gacctatttg 6240
agaggatgca 6300
tctagetaac 6360
aataattctt 6420
caattgtaaa 6480
atcaccaaat 6540
accagtgaaa 6600
aaggaacatt 6660
tcatcteaac 6720
attccttect 6780
ctattcttta 6840
acgcacacca 6900
aactctgcct 6960
aagctgcaca 7020



WO 2006/026051

tccactaagg
ctgatgaata
gacagcgaaa
tagagggtga
ggtattttea
ttgtggtcte
ggaagcttaa
ccattactca
agccaaactg
ccetteettt
tgtccaacct
tgcgctceacc
ttgtgcaacc
actgccacgt
aaggttgttt
ttataccaat
cttttcagtg
ctatgacagt
atttacaacc
tttttttttt
cgetttgect
aaacctaaga
gagattttga
tteggcttte
attgctattg
gtggaagagg
gtattgtaaa
attttatcct
caaatacaga
gttgtttttg
tgaagccaat
<210>
<211>

<212>
<213>

58
422
DNA

aagccacaac
tgctaatgaa
gcaccagcca
aaaaagttaa
ctaaaccact
caaggaggca
ctttagttta
actggaaagg
gactttcttt
tgtttcectet
cectttgtgec
ccattccaga
accagaaaaa
tctecatgatg
ttaccacagt
tattagtcaa
aaagaaggaa
ttaacagttg
aagcaacacc
tgaagaaatg
atcctccaaa
catgtggcga
attattatcc
cttccctatt
ttgtacatga
aagcgtttat
taataatttt
gttggtgtta
atgcaaaccc
actatgcagg

atatttttgg

Homo sapiens

ctcaaagcac
actccaagaa
ccatgaagac
gggaaaagac
gccagtataa
gcagaactaa
tttctaagca
accctaatga
gtttcectett
gaggggcetgt
acacggtgcet
acaaatccaa
cactactgtg
tgctccacca
ggtcttttta
cactgataaa
catttectat
gtttaaatcc
agttaacata
gataggagaa
atattaaaat
aattccatcc
agcagggctg
gtttttgttt
gaaattcagc
actgtaaaag
taaaacttgc
agaggtgttt
tcaaagctgt
agctatcagt

ataagtaaaa

attccacaaa
gcagccaatt
attttggatt
tttgetttta
aagcaccctg
gtctgaaccg
ttttttatat
cagggcaact
taaaagttta
tegecceccagg
ggtcacaggg
gaggccagtce
gcaaactgga
actttttagt
aaccacctge
aggctttttt
ggtgctgtect
taaaccattg
gtagcctcat
agatcagtat
aacccagaaa
agttctaagt
gaagcactag
ttttaatgag
attaaagaac
aaggttagat
acaaatcaaa
cacttgetga
attatctggt
gctagagtga

aaaaaaaaaa

82

ctgacacaga
actcgagcac
catctcttga
aaaaaatgtt
tcaagggcce
ccaagatgct
ctgtggagta
gaacagattg
caatgcagac
cagggtccat
cttcagtagt
ctccataagce
gaagtgccaa
atatgagtca
cecactcectt
agggctttat
cactgcctta
gtaatttceca
ctctatatat
ttttagectt
tgctectttga
gaaagagttt
atgcagcatg
ttttgacgca
actgaagcgg
ttgcacagtc
acaaacacaa
gatttecctgt
gtgtttgtce
gcatgcttca

aaaa

PCT/US2005/027660
aggagatcce 7080
acaaagctgc 7140
atctacccte 7200
tcaaaagaaa 7260
tgacccagag 7320
aaattgcaat 7380
atagaaagct 7440
cacatgggat 7500
cattttttgt 7560
ctttctgate 7620
gtttgtgttg 7680
acaaatggaa 7740
tttaattcta 7800
ctggttttat 7860
aacaagagtt 7920
ttgtttgagc 7980
aaacagattt 8040
ctgtctttte 8100
ctttctettt 8160
gtgaatagat 8220
ccgtcactta 8280
cagaaggcag 8340
agcacaacta 8400
tgttgttttg 8460
taaggtcact 8520
tactgggtag 8580
acaaaattgt 8640
acattgcaaa 8700
tgtatttaca 8760
agactgtaca 8820

8864
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<400> 58
cacaattcag

tacattaaga
atagatattt
tatacaaact
tatacagaac
aggagagacg
gtttttgeta
gt

<210>
<211>

<212>
<213>

59
281
DNA

<400> 59
tttttttttt

cgcgagcega
tcagggacac
tagctataat
cctagactga
<210>
<211>

<212>
<213>

60
791
DNA

<400> 60

actcgtgtct
ggggaaagcyg
cgtggecgaga
aaagagaaac
aaggagcaag
tgtgtgecta
tgggatatga
aggattgggg
agtctgeggg
atgcecctgaa
tttacatgtt
ctcectattac

tagcagaaga

aagaacttta
aaattcagtt
gtaaatgaga
cacaacacat
ataggaagaa
tgagagctat

attgtteccte

Homo sapiens

ttttecececcac
gaaagcagtg
tgcaagagaa
ggcgcaggat

gtttcagttc

Homo sapiens

cgctaccage
gaccagccct
atcgggagaa
tagcagtaaa
ttgctaataa
gaggaaatcg
tgcataggct
agggggtgag
cagtcagcac
tcectgatggt
catgatgtgc
cagcttctaa

attttaccta

atgcatatac
tgtatcaata
tcttetettt
gacatttcat
gaaaaaagca
tgttectcete

ctgaggaatt

ttctcaatat
caggaatgca
gatcaggcca
ggttagcaat

ctatggggat

tececgetge
tctgecaggte
ggaggagact
cagtctcagce
aggggagccc
taggecggttc
tggagaacca
acagctgatg
tgacccccct
ttcecctaaag
ccttgttgta
ttgaatattg

ttgcatggaa

catcattgce
aaacagatca
tgctactgtg
atttcatatg
tgagaacatc
tetgetcagg

ctgctecatac

gctttattca
gactgcatca
actgacttgt
taaagagagg

ataggtcatt

cctgegeteg
tgcggggccea
acaaggatag
atggaaaatg
ttggccctee
cgegttagge
caggcaagga
gaaaagctga
caccatgacc
ttattacgga
aacctttacc
tgtttttgaa

agatgctcat

83

actataatag
acacagaaca
tatatatatt
ccactgagaa
tgcttagtta
cctatcgaga

tgctatggta

acagaacaaa
gaaggtaccc
ccgatgageca
actcecccatce

t

gcgggetgge
agtgtccegg
gcccaggagt
ccaaccaaga
ctttggatgce
agcccatect
tgagagaaga
gggaaaagca
atcatgatga
aacagacccce
tgtcacttgt
ccagtctgta

tatagtgaag

PCT/US2005/027660
agatagaaga 60
aggaaacacc 120
cctttatatt 180
gaggtgtcag 240
gaatctgatg 300
ggcaactgca 360
catctectag 420

422
agaaggacaa 60
cacttgccat 120
ctcetgagtg 180
tgcagctgga 240

281
atccggceeg 60

cggcgcaccet 120
aatggagtcc 180
aaatgaagaa 240
tggtgaatac 300
gcagtataga 360
gaatatggaa 420
gttgagtcat 480
gttttgeett 540
tgctttecgaa 600
ttacgtgggt 660
agatttttgt 720
ttaataaagc 780
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acctttaaaa

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

61
291
DNA

<400> 61

acatatatat
tattagttca
atccaacacc
caccccaccee
ttctattttt
<210>
<211>

<212>
<213>

62
678
DNA

<400> 62

cccagtggat
ctgagctcectt
gataaatata
aggactgtat
gtcaacaagg
ttttcataga
gagtgagggg
cacaggaatc
ctttaaattt
caacacagac
ttggtggteg
agtaaaaaaa
<210>
<211>

<212>
<213>

63

DNA
<400> 63

ccecggageta
ccggteeggg
cctgggeect
tatgatgtga
ttcaaaactc

tgcctcecacyg

a

Homo sapiens

tttagtgctg
gggaaatatc
agcacattag
agagcaaact

gcaaagtaat

Homo sapiens

ggctttgect
caagctgecet
ctattgtgta
gaatttatag
ttgcccagee
atcctctcectce
cgctgagagt
tgttgggcett
ataataatta
agatttttat
ttatgacact

aaaaaaaa

2580

Homo saplens

aggcgccgaa
actttecegtt
gcaccgeggce
agcctggege
tacggcaccc

tcgtgacaga

atgcttaaag
aaagtgtaaa
aaattactca
caaactctga

caggtaactg

ccagceggtgg
caaagaatga
tgagtgtgaa
aaaattgaat
acagagggtc
aggcctaact
ctctatgtat
ctceecatga
tgattcttgc
tttcagctgt

ttetgtgaat

ccegeggege
cgagctcatc
cgcaagaagg
ggaagagcag
caacatcctg

ggctgtgacc

atcectgttga
aatatatggg
atcacttctg
gtctattace

aggtcaggct

accagtgtgt
atctttttag
acaatgcaga
ctaatttcag
agagaaaatg
gagctgtcat
ataaagatat
ctgtgatctt
agttttcaag
ggcttgtaaa

tggtgaataa

gtggggacga
ccggagcecce
gccacaggca
acccaggtgg
gcttacatcg

cegttgggaa
84

ctgaaataag
atagtgagaa
tcatgtgaaa
agttaagtca

gtggaaattc

acctgacatg
pctagaaaat
ctttggagta
aagagcgcac
tcetttecce
atccaattca
aggaagaaaa
acccatgttt
taatttgtta
tgcctacaaa

atatgatttt

tgtggttctt
cagaggcggce
gcececgtgte
ccaaagctgce
atggactgga

tatacctcaa

PCT/US2005/027660
791

tﬁgcaaggaa 60
agaaaaagcc 120
aagggatcag 180
agacttgggc 240
c 291
tatcagactt 60
gtgtttattt 120
tctcattaga 180
tgtcttcteca 240
tceececactece 300
gactgacaca 360
taaggatcat 420
gaatcacaaa 480
aatgcctatt 540
ctgattcatg 600
agaatttcac 660
678

tgcecegggac 60
ctgeceecgggce 120
catcttegte 180
cttcaagcgce 240
gacagaaaaa 300
ggcgagagtg 360
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gaggctggtg
ctcagecttcce
ttegtggacce
gcaaccggtg
gagttggctg
ttgggetgee
aaccctggga
cccaaggtgce
atgagcaacc
gccgagaagce
ttectgtegge
geegttgtec
cagaagatca
cgeccttetge
cagatcttcc
acggtcaagt
ctgatgaagc
accacagtct
cttacctctg
gtcctggget
ctgcetgtge
aaggccattc
gaggaagtgg
agctgggcag
cccaaccact
ccceageece
gaggaggaca
tggggcagce

gggggccaag

cctgggaaca
tggccagcga
ccctgtetge
agggcctega

agcggceggeyg

gcectgaagga
tggtcaacga
gagctggcga
ggggacctce
acagcagtgg
tcatttggga
agatcéccaa
gtcccaacce
gctttgtaga
aaaaattctt
acaaggtgct
tcacgecect
tcectgtggt
agcagatgga
cccacgtegt
ccatgctgcet
actttgcacg
gcctgggcaa
cctteageeg
ttgctgceceac
tctgeggtet
ggagcttcct
agaaggatgt
gectgggeegt
gcccaacaga
ccaccectgt
aggacacagc
tggagcagga
tgagcegtge
gggctggcag
gtataactgg
acgtccecagce
gactgacagt

ggagatggag

gctggagate
ctgecagcctc
gtggaagctt
ccgecaagggyg
cagagtggte
agtcttcaat
aacgctggtg
agcccgette
aaccaacctc
ccaggagctg
gccecagetg
cttcaaggtg
ggtcaagatg
gcagttcatce
acatggcttc
cctggcccca
gctacaggcc
aatcggctce
agccactagg
ccacaacctce
cactgtagat
gtccaaattg
ccatgcagcce
gaccggggtce
aaccaacatt
tectgecacce
agaggacagc
ggccgagtcet
tagtcagagt
gagccaagct
ggtggcccag
acccagccga
cgacaggtca

gccaaacgcg

tecectgggggce

atccacaaca
gggggceetgg
atcceccgage
agagagaagt
gggcccetac
ccccattact
ctgcagaact
ttcectggagg
agcaagagcc
ctgaccgect
ggcaagttcc
ttctcatcea
cagtaccttg
ctggacacca
aagctgaacg
aaggatgaac
tacctcagtg
gacccgtttg
tactcaatga
cctgagaaat
gagtctgtgt
tcecagcectg
tctcactcac
ccccaaagac
cctacaacct
agcactgctg
gtgctggecce
ccgactggag
cccaggagec
agtccagcga
ggccagactc
aggctgaget

ccgagaggaa

85

tacaccagat
atgtctgecat
actacatgta
ttgégcagta
ggtcagcaga
ctcgggeage
gtgagetggt
gccgggeace
agattcagat
tggacgcatt
tcgagttcgg
tgagcgcetga
ctgaccgggce
acgagccaac
accctgcecat
aggccaacct
agggccccat
ctagcaccag
caccgteceeg
acgactgtgc
cegtgegaga
cggaggaccc
gcatgggagg
ctcaagctga
ccacgctgaa
caggccactg
acagatggga
agcaggacga
cagctgggaa
acctecctgac
caagggcgac
ttggggtgag
ggcceggaag

ggtggccaag

PCT/US2005/027660
cgtgaaagcc 420
ggeccgecgtg 480
ttcggeccag 540
tgaccecceeg 600
catgtggcge 660
agccctacge 720
gggagcaaac 780
tggtggcttce 840
caaagagcca 900
ccctgaggat 960
caatgctggg 1020
ggagtatcag 1080
catgcgcatce 1140
agtcaacacc 1200
ccgggagcag 1260
caatgtggag 1320
ccgectgeaac 1380
acacagggtc 1440
ggttgecgggt 1500
ccagaagatc 1560
ccaggccette 1620
gacccagcetg 1680
agccgcagcet 1740
tecegttegea 1800
ggagttecctyg 1860
ggagacgcag 1920
cgacgaagac 1980
ctggagcacc 2040
gctgagggcet 2100
ggtacacggc 2160
ccettegeta 2220
gacaactggg 2280
aagcgcgagg 2340
ggccccatga 2400
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agctgggagc ccggaagctg gactgaaccg tggeggtgge cctteeegge tgecggagagce

ccgecccaca gatgtattta ttgtacaaac catgtgagcc cggccggcec agccaggcca

tctcacgtgt acataatcag agccacaata aattctattt cacaaaaaaa aaaaaaaaaa

64
2390
DNA

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

<400> 64
attgcaaatt

ggctaaacac
attacaacat
ttcatgactg
agacttgcaa
actatagttt
ccgactaact
ttgcagaatt
acttcatggce
tgacgtctga
ggaggtaacc
ctgggtcecetg
gcacactttc
agcctcctec
tgctatagtg
ggggaagggyg
gtgtttttet
tttttggatg
ttgaggattt
agtccccaaa
ctatttcttg
ttccggtatg
cccacctgat
cgcattttge
ctettcatte
ccecagcetega

cagtatcagce

Homo sapiens

atggecttget
aatcccttect
gcctetgaga
tagaattaaa
tgaagttaga
aaagatcatt
gatagcctaa
aagaaaaaaa
gtgacctctg
gacctccett
tttectgteg
tatttgtgga
cagcagcatc
agtcttacca
tgggcagctt
agtgtgccaa
aagtgtcacc
ctttggccaa
tacctactat
ctaactttgg
cctggtttaa
ctcagtggca
ttttgttttg
tttettecte
tggattttgc
ttgtccttac

cttegeatce

ctaggataga
gattecttagg
aatgattact
aaaaaaaaaa
atgaacagga
gtgtaaaata
aactttattt
tgaatgtatg
ctggatcatt
ccctecatcag
aatgttctct
taagtgcttg
acctgcacag
ctatttcett
gcctttgaat
aatgtcttgg
ccacctgett
tagcagaata
aatcttggtce
aagcaagttg
tgtgcettct
tttttececte
ttttgttttg
ttaatgttca
tctecttett
cttecceceggt

ttctactact

agcataggtg
tccagtcaaa
tagtttagaa
gaacccacte
ggagtctgca
ggatttttag
ttgcattttyg
atcatctgaa
agttctagce
tggggctgac
ttagagaatg
tgcaatgcta
accaggtaag
aacagatggt
tccaagacat
aggtatttct
ctacacacct
ttctgcaaaa
tgtatgtggce
tcaatgaaaa
ttecctttcte
tettttggea
tttttectat
aagtatattt
tgcetcteca
tcttggaaaa

caccecgect

86

ttgcatctga
aggatcagtt
gacagcattg
tttcectteca
gcttttcagt
tcagcatgca
ccaatcettg
aagggcttte
agagaagtag
tgagctgggg
gcaatggtct
ctectgcecatg
tcaggagctg
tgaatgcaag
attgttggcet
attaatttct
tgaaaagtag
gttggaataa
taagaatttt
agaaattaaa
cecttecttea
gtttcaggga
attgaatttt
ctcacccttce
gctttcteat
atttecttece

tcaccctcceca

aactcattct
ctatcaggag
caattaaaaa
ggcttatgtce
gcctgggata
ttgttttaaa
gagttttgtt
tectcaatccce
caaaggaaca
gcttgaagce
ctgcgatgtc
gatceccttea
gctccactge
tgacataaag
ggatgctttg
cagaaaaggt
aagtcatctg
ctttcaatac
gtgggggcat
aagtaactta
ctttctgtte
cgaagtccct
tagttecgga
cacggcctcg
tacagtccct
attttetgtt

ccccacctec

2460

2520

2580

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620
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ctecectecee
cgcccaagtt
tcccatcaat
ctacgecectce
gtacagccct
cctgetgggg
accaggctgce
aggggtggag
cectgtttecece
tgggcaggga
ctggcgeggg
gaatttgaga
tctttecactt
<210>
<211>

<212>
<213>

65

DNA
<400> 65

cgecgeggecce
cgcecgeegec
catggccgat
ggttectgcag
aggatttggc
agacctctce
gatgectggcet
catgatgaag
gctgegeeat
tgataagctg
gaccatacac
ccteatcetta
cttacacgtg
aagtgaggca
catggacgag
tcattatgaa
aagagttgcg

cacaacagga

tcecettecte
tctgatgete
ggcctectee
gccttteccet
ccagcaatac
gcaggcatgt
agcgagcgceg
ctggcettgtg
ccagccetgg
aaccgceccte
aaccgccact
ttcccacttt

gttacatggt

15731

Homo sapiens

ccteccecagecce
gccgagetcee
gggggcgagyg
tgcaccgcaa
aacagacttt
atectgcacct
aacaccgtgg
actgctcaag
tecctatagtg
gcttttgatg
cctgectcta
gttagegtgt
gatgcegett
gcccaagggt
tgtctcactg
ggtggegetg
tggagtggaa

aaatacttga

tectecgecgacg
agttctgaag
cccecatcegt
ggcteccteag
ctteegggge
cagagcgcgg
caagcctgct
ctaggggctg
tectgacaggg
ttcaggacgc
caaaccctca
acctccaatce

cataaataat

ccggetcecg
gcggggcteg
gcgaagacga
ccatccacaa
gtttcttgga
ttgtgectgga
agaaatcaga
gtggtggtca
gcatgtatct
ttggcttgca
agcagcgatce
cctctgaaag
tecagcagac
atctcattgg
teccecttecagyg
tgtctgttca
gccacataag

gtctcatgga

gtcaagttcg
tgctecccage
cgagcttect
teggectgga
cccgettget
atgcagccca
gggtgctgga
aggctgggag
aaggcgaggg
gcttgtattt
gtgcagccga
acttaatcag

aaacagtgceg

gcagcagaag
ggagccggec
gatccagttc
agaacaacag
gtccacttcece
gcagtcecte
agggcaagtt
tcgaacactc
gtgctgectg
agaggacacc
agaaggagaa
gtacttgcac
tctetggage
tggtgatgtc
agaacatggt
tgcacgttee

atggggacag

agacaaaaac

87

ggctcetgggg

ccteccaceeg
cctgetgegt
caccgatact
gcectectggg
gggtcctccece
gctegggeceg
ctgtttetgg
ggcgetggtg
ctgcatccectg
gatggaggga
aatttgttct

ggacatctgce

cagaaggcag
ccggcgagga
ctgcgaactg
aagctatgct
aattccaaga
tctgtecggg
gatgtggaaa
ctctacggac
teccaccteee
acaggggagg
aaagtacgag
ttgtcttatg
gtggccccaa
ctcaggttge
gaagagcagce
ctttggagac
ccattcegac

cttctactca

PCT/US2005/027660
accagttgeg 1680
ccteteccaaa 1740
agtccagegt 1800
aggctecttct 1860
gctcagettce 1920
gcgegeetge 1980
cccegggaga 2040
gccectgecac 2100
ccecctgeagg 2160
tgtectgage 2220
aaacaaaagt 2280
ggcacaaatg 2340

2390
cgeccaggggce 60
ggcgcggaac 120
atgatgaagt 180
tggcagcaga 240
atgtgcccce 300
cgctgcagga 360
aatggaaatt 420
atgccatatt 480
ggtctteaac 540
cttgttggtg 600
ttggagatga 660
gcaacggcag 720
tcagctcagg 780
tgcatggaca 840
ggagaactgt 900
tagagacgct 960
tacgccatgt 1020
tggacaaaga 1080
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gaaagctgat
aggggtgaga
atgctatata
atccgtgaga
tgatggcata
gagcacagtc
gaaggcttec
tggctacttc
agccctgaag
gtgcatagac
agaagcagga
aattagagga
cagattggaa
agaaagtcca
tttagacaaa
ccacggggtt
agacttgtta
tetgggegte
ccacacagag
tgaaggatat
tgatctcttc
tgtaagctca
tctgagtgcece
gaatttcaac
acgctttctg
tcecttgttat
caagcaagaa
tgecttcaca
aataagagaa
tggctggcag
gttctccaag
gaagactttg
ggtgaaaaaa

tatggacctg

gtaaaatcaa
aaagaagtag
caacatgtag
atgggatcta
agtttgtcga
ttcecttttea
acagtcgatt
caccccecag
aatcggcaaa
cgtttgeacg
gagtcttgga
aatcgtaaaa
agactggaag
gaagctctaa
catggaagaa
gcagtcegtt
ttgcagacac
agtgaaggtt
ccetttgtga
tctecctacce
tcctatggat
ccaaaccaac
ccaagcatct
atcgatggece
cttggagggc
gaagctgttc
agaacttaca
cccatcectg
aaactggcag
tatggtccgg
ctgcctgaac
ttggcattag
atgaagctac

agctttatca

cagcatttac
atggcatggg
acacaggcct
tacaacgtaa
gatcccagca
atagatttat
tgcctataga
atgagcattt
atctctteca
tctacagcag
aatccattct
actgtgcetca
cttcttecagg
atattattaa
atcacaaggt
ctaaccagca
gtcttgtgaa
ctgctcagta
cagctgaagc
ctggaggggg
ttgatggcct
atctgttaag
cgttcegaat
tettetttee
gacatggaga
tgccaaaaga
cacgcgacct
tggataccag
agaatatcca
ttagagatga
aggagcgcaa
gatgtcatgt
ccaagaatta

aactcaccce

ctteceggtet
aacatctgaa
atggcttact
ggctattatg
tgaagaatca
aaggggcctt
gtccgtaage
agagcatgaa
ggaagaggga
tgcagcacac
gaattctetg
attttectgge
cattctggaa
agaaggacat
tctggatgtce
tctcatctgt
ccatgtcagce
taagaaatgg
aactcacctg
cgaagagtgg
tcatctctgg
aactgatgat
taatggacaa
agtecgttagt
attcaaattt
aaagttgaaa
gectgggeccece
ccagatcgtg
tgaactctgg
caacaagaga
ttacaactta
gggtatatca
ccagctgaca

atcgcaagaa

88

tccaaggaaa
ataaaatacg
taccagtctg
catcatgaag
cgcacagccc
gatgctctca
ctaagtctgce
gacaaacaga
atgatcaacc
tttgctgatg
tatgagttgc
tcecectegact
gttttacact
attaaatcta
ttgtgctcac
gacaatctcc
agcatgagac
tactatgaat
cgagtgggct
ggtggaaatg
tcaggttgta
gtcatcagtt
cctgttecaag
ttctetgcag
cttectecac
gtggaacaca
acagtttccce
ttgecectecte
gttatgaata
caacacccat
caaatgtcgce
gatgaacatg
agtggataca

gcaatggtgag

PCT/US2005/027660
aattggatgt 1140
gtgactcagt 1200
tggacgtgaa 1260
gccacatgga 1320
gagttatceg 1380
gcaagaaagc 1440
aggatctcat 1500
acagactacg 1560
tegtgcttga 1620
ttgctgggeg 1680
tggcggctcet 1740
ggttgatcag 1800
gtgttttagt 1860
ttatctcact 1920
tctgtgtttg 1980
taccaggaag 2040
ccaatatttt 2100
tgatggtgga 2160
gggctteceac 2220
gtgttggaga 2280
ttgctecgtac 2340
gctgtttaga 2400
gaatgtttga 2460
gaataaaagt 2520
ctgggtatge 2580
gccgagagta 2640
tgacgcaagc 2700
atctagaaag 2760
aaattgagct 2820
gcectggtgga 2880
ttgagaccct 2940
ctgaagacaa 3000
agcctgeecc 3060
acaagttggc 3120
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agaaaatgca
ccaacaggac
ccgaaccaag
cggctacaac
caccggggaa
gtggtatttt
tggttgtcaa
caaggcccag
tgtcgtgggg
aatccttett
attcatacct
tgtcagcacc
cgttaataca
agttccatca
ccecatgttta
gttttatcgce
agggctcect
ttctgacttt
caaagacaaa
gccctctegt
ccattctgea
gatgcaaacg
tgtctgggtg
cagagttcge
caaacgcagc
caacaataat
cattgccaat
tcectgeggtt
aaagaatgtg
gcagtgcece
caaccagttt
gtgtttggat
catcttagag

ctactcagcc

cataatgtgt
gtaaagaaca
aaatccaaca
ttggaagcac
aggtteccgaa
gaatttgaga
ccggatcagg
cggtggeatc
tgtatggttg
gatgattcag
gtgtgtagcc
ttgaaatatt
aacagggata
aaccatgaac
aaggtcactc
ctgagcatgc
ggggetggee
gaggttctga
gaagctacta
ctgaaacaaa
agactcaccg
tcecacgtact
ggctggatta
acagtaacag
aactgctata
ggactggaga
ggcaaggaac
tttgcacaag
atgcctetet
cegegecetee
ttgaaggtag
cctetgeagt
ttgacagagc

gtctgtgete

gggcgcggga
gaagaaatcc
aggacagcct
cagatcaaga
tetteegtge
cggtcactge
agcttggcte
agggcaatga
acatgaacga
gctcagaact
ttggagtggc
tcaccatctg
ttaccatgtg
atatagaggt
agaagtcttt
cgatcgagtg
tttttgggece
tgaagacagc
aaccagagtt
gatttttgcet
aagatgtcct
attactcagt
catcagattt
ttactctagg
tggtatgtgce
ttggctgtgt
tgagcacata
ctacaagtcc
cggegggatt
acgtgcagtt
atgtgtctcyg
tcatgtctct
aggaggaatt

ttgggaacca

tcgaatcegg
tcgeettgtt
ccgegagget
tcatgcagcce
cgagaagacc
tggagacatg
agatgaacgt
acactatggg
acacaccatg
ggctttcaag
tcaagtgggt
tggcttacaa
gctgagcaag
gaccagaata
tggttctcag
cgecggaggtce
caagaatgac
tcatggccat
taacaaccac
tagaagaaca
tgctgatgat
gagaatcttt
ccatcagtat
agatgaaaaa
gggtgagagce
ggtggatgct
ctatcaggtg
caatgtttte
attcaagagt
cctgteacac
aataagtgaa
tcatatcccet
gctgaaattt

ccgggtggece
89

cagggctgga
ccctacacte
gtgecgcecacgce
agagccgaag
tatgcagtga
agggttggtt
gectttgect
cgetettgge
atgttcacac
gactttgatg
aggatgaact
gagggctatg
aggctteccte
gacggcacca
aacagcaaca
ttctccaaga
ttggaagatt
ctagtgcceg
aaagattatg
aagccagatt
cgggatgact
cctggacaag
gacacaggct
ggaaaagtgc
atgagccccg
gccageggge
gaaccgagta
cagtttgagt
gagcacaaga
gtecctgtgga
cgccaaggcet
gaggaaaaca
cactatcaca

catgccctgt

PCT/US2005/027660
cttatggcat 3180
ctctggatga 3240
tgectggggta 3300
tgtgcagcgg 3360
aggccggacg 3420
ggagtcgtcce 3480
ttgatggctt 3540
aagcaggcga 3600
tgaatggtga 3660
ttggcgatgg 3720
ttggaaagga 3780
aaccatttgc 3840
agtttctteca 3900
tagacagttc 3960
ctgatatcat 4020
cggtggctgg 4080
atgatgctga 4140
atcgtgttga 4200
cccaggaaaa 4260
acagcacaag 4320
atgatttctt 4380
aacctgctaa 4440
ttgacttgga 4500
atgaaagcat 4560
ggcaaggacg 4620
tgctcacatt 4680
caaaattatt 4740
tgggaagaat 4800
acccegtgece 4860
gcagaatgcc 4920
ggttggtgca 4980
gatctgttga 5040
ctecteegget 5100
gcagccatgt 5160
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ggatgaacct
tggctactat
gatgaacaac
tgatgagaac
gatgcagttt
agagttccea
agagggcagt
tctcatcaag
gcacatcttg
gagtgacacg
ggaagaagcc
gccagttaaa
ccggatagaa
acgtttcecga
gaagacaaag
ggatgacaaa
tgaagatttg
cagtgattta
gaagaagcaa
gctgatttct
ggtgagggce
ggccctgeca
ggcatcccett
gctcatgatt
tctecatgagg
aggtggagag
ctgttactte
tttactggaa
ggatgtggct
ggatctagaa
ggtgtctaag
dtttctcaga
ggtgagattg

gaatgggctt

cagctectcet
gacctgctga
gagtacattg
aaaaaacacg
tecctecceca
ctggacatcc
cttecatgecce
cttttctata
cagttgattg
ctggagaaag
aaggggggca
ttgcagatgt
gccattgtag
tacaacgaag
gaatttagat
agtgaatgtc
atgacacatt
acaattagag
gcagaaaaac
gagaccatgg
atgtttgtgt
aagacctaca
ggtcagattc
cgtggattag
gcactgggga
tccaaggaaa
tgtcgtataa
aacagcagtg
gcagettegg
aaggtagttc
ggctatccag
tttgctgtet
ctecattcgga

cttgcagcaa

atgccattga
ttgacatcca
tcececcatgac
gcctteccagg
gttttgtaag
tcaagtccaa
gggacccagt
ccctgetgat
agcccagtgt
agctcagtgt
agcggcccaa
gcctactget
cecttttcaga
tcatgcaagc
caccacctca
catgtccaga
gtggaattga
ggcgtctget
cagttgagag
tccgatggge
tgctccateg
cgataaatgg
ggtecctget
gggatattat
tgecacgagac
tcacctttecce
gtaggcagaa
ttggtettgce
tgatggataa
gttatttgge
acattgggtg
tctgtaatgg
ggcctgagtg

tggaagaagc

gaacaagtac
cctgagcetcce
ggaggagacg
gatcggcctc
cattagtaat
aaccatacag
tggagggact
catgggcatc
gtttaaagaa
ggacgatgca
ggaaggcctg
tcagtacctc
tgattttgtg
cttaaacatg
agaacagatc
agaaattcgt
gctggatgaa
atccctggta
tgactccaaa
tcaggagtct
gcagtatgac
tgtgtcegtg
gagtgtgaga
gaataacaaa
tgtgatggag
caagatggtg
tcaaaaagct
cteeccececaget
taatgaacta
tggttgtgga
gaacccagtt
ggagagtgtg
ttttggtect

catcaaaatc
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atgecctggtt
tatgccactg
aagagcatca
agcacctcecce
gaatgttacc
atgctgacag
actgaattcc
tttcacaacg
gctgecacte
aagctgcaag
ctccaaatga
tgtgactgcc
gctaagctce
tecagectgcac
aatatgcttc
gaccaactat
gatgggtcte
gaaaaggtga
aagtcctceca
gtcattgaag
ggcattgggg
gaggacacca
atgggcaaag
gtgttttacc
gtcatggtga
gccaactgtt
atgtttgatc
atgagaggtt
gcattagctc
ctgcaaagtt
gaaggagaga
gaggaaaatg
gctttgagag

gccgaggatce

PCT/US2005/027660
tgctgegtge 5220
ccaggctcat 5280
ccetgttece 5340
tcaggccacg 5400
agtacagtcc 5460
aagctgttaa 5520
tctttgtacc 5580
aggacttgaa 5640
cggaggagga 5700
gagctggtga 5760
aactgccaga 5820
aggtccggca 5880
aagacaatca 5940
tcacagccag 6000
tcaattttaa 6060
tggatttcca 6120
tggatggaaa 6180
catatctgaa 6240
ctctgcagea 6300
accccgagcet 6360
gtecttgtteg 6420
tcaacctgcet 6480
aagaagagaa 6540
agcaccctaa 6600
acgtecttgg 6660
gcegttttet 6720
atctcagtta 6780
caacaccact 6840
tgcgtgagee 6900
gccagatgcet 6960
gatatcttga 7020
caaatgtcgt 7080
gagaaggtgg 7140
cttceccgaga 7200
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tggtccctea
cactatccac
acgctgtget
gtccattttg
tcagatgcca
ttgecccagat
tcaagactte
ttctttagat
ttgcacagcc
ccacgcttet
acttaccaaa
gagaccttct
tgaacacgca
ttactgecctg
atcaagaaag
acttttcaaa
catggagtca
ctttaaccca
cattaacaaa
atggatttat
taagctattg
aactatgctg
ttacaaccgg
ttacagtccece
ggcagaaatg
ggagtccaaa
agagaaagcc
atatgctgta
atttgcctat
cctggagttt
caagttcttt
atacttctta
gaaagaaatg

actatttgge

ccaaatagcg
atggggaacg
cctgagatge
agatccctca
acaatagcca
cacaaggcag
ctcctecate
acggcagcett
gtettgececat
ctcattgact
gctcagcggg
atgatgcagc
aagatgcctc
cctggagggt
ttgttectggg
ctggcactge
aattatgtca
caacctgttg
tatgcagaac
ggagaaatat
tctgaaaagg
gctaggacta
actcgtecgta
cgggccattg
atggctgaaa
ggaggaggaa
aaggatagag
tccagaggat
agtttcctee
gatggtggca
gcaaaagtcg
tctgcagcaa
gtgactagcc

aatgatgcaa

gatccagtaa
cgatcatgac
atttgattca
ttececeectggg
aagatgggaa
ccatggtttt
ttcttgaggt
tgagtgctac
tgttaacaag
cattacttca
attccataga
acttactcag
ttaaactgct
ggggaaactt
gcatttttga
cttgcctgag
gtatgatgga
atacctcaaa
actcccatga
attcagactc
aaaaagaaat
tgagaactga
tttectcagac
acatgagcaa
actaccataa
accatcctcet
aaaaagcaca
ttaaggacct
aacaactcat
gcagaggcaa
ttecttecttt
gcagacctet
tattectgcaa

catcaattgt

aacacttgac
cttctatteca
tgccgggaag
agatttggtg
tgtggtggaa
attccttgac
tggctttetg
agacatggcce
atgtgctccet
tactgtgtat
agtttgttta
aagattagta
gacaaatcat
tggtgctgcce
tgececctgtcet
tgcagttgcg
aaaacagtca
tattacaatt
caaatggtca
ttctaaggtt
ttatcgetgg
aagaactcgg
aagccaggtt
tgttacacta
tatatgggca
gctggtgcce
ggacatccte
ggaactggac
tcgctatgtg
aggagaacat
aattgatcag
ctgctetgga
acttggagtt

caactgtctt
91

acagaggagg
gctttgattg
ggagaagcca
ggcgttatca
cctgacatgt
agggtctatg
ccagatctcce
ttggcectea
ctctttgetg
agactttcta
ctctctattt
tttgatgtcc
tatgaaagat
tcagaagaag
caaaagaaat
ggagctttgce
tcaatggatt
cctgagaaat
atggacaagt
cagccattaa
ccaatcaaag
gagggagaca
tctgtggacg
tctagagacc
aagaaaaaga
tatgatacac
aagttcttgce
acgecttceta
gatgaagccce
ttcccottatg
tatttcaaaa
ggacatgctt
cttgtcagge

catattttgg

PCT/US2005/027660
aggaagatga 7260
acctcttggg 7320
tcagaattag 7380
gcatcgettt 7440
ctgeggggtt 7500
ggattgaggt 7560
gggcggctge 7620
atcggtacct 7680
gcacagagca 7740
agggctgttc 7800
gtggacaact 7860
cattattaaa 7920
gctggaaata 7980
aacttcattt 8040
atgaacaaga 8100
ctccagacta 8160
ctgaagggaa 8220
tggaatactt 8280
tggcaaatgg 8340
tgaagccata 8400
aatctttaaa 8460
gcatggcect 8520
ctgcecatgg 8580
tgcatgctat 8640
aaatggagtt 8700
tgacagccaa 8760 -
agatcaatgg 8820
ttgagaaacg 8880
atcagtatat 8940
aacaagaaat 9000
accatcgttt 9060
ccaacaaaga 9120
ataggatttc 9180
gtcagacttt 9240
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ggatgcaagg
tctggacaac
cactcacacc
cctgetgeca
cctaatattg
gggaaccagc
tgecetttget
ttactccatc
tgtggaagat
attagccgag
catgctttge
ggccgagatg
attgaaaatc
agtgttttcce
gcecgttaatg
gaaagctgag
cacactggcc
cagggcaaag
tgaagtgttt
tgtacagaat
aaaggcagct
catgcagacc
ctgtgeccecct
tactgaggat
ggatcctget
tacctcagat
tcttgaacag
gagatctaaa
agcctgctte
tcttcaggga
gatagaagat
agttgatcct
caaactggag

tgatgaggaa

acagtgatga
gctgcagagg
cgaaaccagc
atgctgtegt
gaagatgtcc
aagagtattt
ggtgetttte
tacaatacca
gtttgtccaa
teecggeatte
agctacatgt
tgctgcacag
atatataata
cagcctataa
gagaaactca
gccagggggyg
agagatctct
tggctaaagg
atctactggt
gaaatcaaca
gtttctgatc
tctectgattg
ggggaccagg
gaagtacgag
attagatggc
ccagagaaga
aagtctaaac
aaggctgtat
cggatggcce
tatgaaaagt
ttagcaaaac
ctacatcagc
gaagattttt

gatgacgatg

agactggcct
atctggagaa
ccaaaggggt
cattatttga
aggtgtcettg
acgtggagag
ctgtagcatt
agtcttecacg
acattccgte
gctacactca
ctecgttggtg
cectgaactce
acttggggat
taaataaagt
agaaaaaggc
acatgtcgga
atgcettcta
agcctaacce
cgaagtcecca
atatgtcttt
aggaaaggaa
tagcagctcet
agctcattge
atataatccg
aaatggctcet
cggtagaaag
gtgtgggtcg
ggcataaact
ccttatataa
cttggattga
ctggggctga
tgatecttct
tatatatggc

gtgaagagga

ggagagtgtt
gaccatggaa
tactcagatt
acatattggc
ttatagaatt
gcaacgttct
tttggaaact
agaaagagca
tttggagaaa
aatgccacat
ggagcatgga
agagcacatg
tgatgaggga
gaaacctcag
agctacggtg
ggcagaactc
ccctetettg
agaagcagag
taatttcaaa
ccttattact
gaaaatgaag
gaagcggtta
tctggecaaa
cagcaatatt
ttacaaagac
agtattggat
aagacattac
actgtctaag
tctgccaagg
aacagaagaa
acctccagaa
gtttagtcgg
ctatgcagat

agtgaagagt
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aaaagtgcac
aacctcaagc
atcaattaca
cagcatcagt
ctgactagct
gcattaggag
catctggaca
gctctcagtt
ctcatggaag
gtcatggaag
cctgagaaca
aacacacttc
gcctggatga
ctcttgaaaa
gtgtctgagg
ctcatcctag
attagatttg
gagctcttece
agagaagagc
gataccaagt
cgcaaaggag
ctgceccecattg
aatcgattta
catttacaag
ttaccaaaca
atagcaaatg
tgtctggtgg
cagaggaaaa
catcgggetg
cattactttg
gaagatgaag
acagctttaa
attatggcaa

tttgaagaaa

PCT/US2005/027660
tcagagcttt 9300
agggccagtt 9360
ccacagtgge 9420
tcggagaaga 9480
tatatgcttt — 9540
aatgtctagc 9600
aacataatat 9660
tgccaactaa 9720
aaatcgtgga 9780
tecatactgee 9840
atccagaacg 5900
tagggaacat 9960
agaggctagc 10020
ctcatttett 10080
aagaccacct 10140
atgagttcac 10200
tggactataa 10260
gcatggtgge 10320
agaacttcgt 10380
caaagatgtc 10440
atcggtatte 10500
ggttgaacat 10560
gcetgaaaga 10620
gcaagttgga 10680
ggactgatga 10740
tgetttttca 10800
aacatcctca 10860
gggctgttgt 10920
tcaatctctt 10980
aagataaact 11040
gcactaagag 11100
cagagaaatg 11160
agagttgtca 11220
aagaaatgga 11280
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aaagcaaaag
gctacagaca
acttggaatt
cctecaaggag
tagtgtcett
gacagaggaa
ccgattccetg
tcagactggce
agttcaggaa
acaaggacaa
tacagagtat
gtgggatgct
ggattccagt
catgttgcetg
ggatatgctt
cttaaaacta
gggagtcatt
gtcagaaacg
cgaagagttc
ccttctgaca
attagcagag
aagcgccaaa
ggagaagccc
cggagagaaa
gcagetggeg
aagcgagaag
ggtcaggteg
tctgaagagce
cacggcctte
cgttttcaga
aggtgctaaa
tgaggttaga
cgaggatctg

tggcctggat

cttctatacc
atcagtgcca
gctattttaa
aaaaaggatg
gacctaaatg
ggatcaggag
caactactct
aataatacaa
tcaattagtg
cggaatttct
attcagggtc
gtggtecgget
caaattgagc
teccatgttag
gtggaatctt
aaggatttga
tccaagaggg
gaatttcttt
gtcaaacgct
aacctctctg
agcgtcctga
cgcatcgaga
caggtcaagg
gagaagatgg
gctcagatct
gagaggccgyg
gccetgtttg
ctgaagaagc
ttttecatcct
ggctttttce
aagatcaaag
ggagatgggg
accgacttaa

ctgaagagag

agcaagcccg
gcaaaggtga
atggtgggaa
tgggcttctt
catttgageg
aaaaggttct
gtgagggaca
ctgtcaacat
acttttattg
ccaaagctat
cttgcactgg
ttctteatgt
tattaaaaga
aaggtaatgt
ccaacaacgt
cgtcgtectga
acttccacaa
tgtettgtge
tccacgaacc
agcacatgcc
attatttcca
gggtctattt
agtccaaaag
aactctttgt
cggagtcgga
aagagcaggg
cgctcaggta
agatgaaaaa
actggagtat
gcatcatttg
ttgcagaact
aggagggaga
aggagctgac

aaggaggaca

actccacgat
aactggacca
ctccacagta
tcagagcctg
acaaaacaaa
gcaggacgat
caactcagat
aattatctcc
gtattactct
ccaagtggca
gaatcaacag
gtttgcceat
attaatggat
tgttaatgga
ggagatgatt
tacttttaaa
agcgatggag
ggagacggat
tgcgaaggac
caacgatacc
gccetttetg
tgaaatcagt
acagttcata
gaacttctgce
cttgaacgag
gccgaggatg
caatatcttg
agtaaaaaag
tttecatgacc
cagcctgcetg
gttagccaac
gaggaaaccc
agaggaaagt

gtacaaactg
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cgtggcgegg
atggtagcag
cagcagaaaa
gccggectga
gctgaaggte
gagttcacct
tttcagaatt
actgtagact
gggaaagatg
aaacaagtct
agtttggcac
atgcagatga
ctgcagaagg
acgattggca
ctcaaatttt
gaatatgacc
agccataagc
gagaatgaaa
atcggctteca
cgacttcaga
ggccgeateg
gagtccagcece
tttgacgtgg
gaggacacca
aggtcagcga
gctttettet
acccttatge
atgaccgtga
ctecttgecact
cttgggggaa
atgccagacc
ctggaagceg
gaccttettt

attcctcata

PCT/US2005/027660
ctgagatggt 11340
ctactctgaa 11400
tgcttgacta 11460
tgcagtcatg 11520
ttgggatggt 11580
gtgacctett 11640
atctgagaac 11700
acctactgag 11760
ttattgatga 11820
ttaacactct 11880
acagcaggct 11940
agctgtcegeca 12000
atatggtggt 12060
aacagatggt 12120
ttgacatgtt 12180
ccgatggcaa 12240
actacacgca 12300
ccctegacta 12360
acgtcgeegt 12420
cttttctgga 12480
aaatcatggg 12540
gaacccagtg 12600
tcaacgaagg 12660
tctttgaaat 12720
ataaggaaga 12780
ccattctgac 12840
gaatgctcag 12900
aggacatggt 12960
tcgtggccag 13020
gcectegtega 13080
ccactcagga 13140
ccectgeecte 13200
cggacatctt 13260
atccaaatge 13320
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tgggctcagt
ggaacagaag
aaaagccgag
aaagttgagg
ctggaagaaa
caacatgaga
taaggtctcce
aaatgccaaa
actagaggag
ggtcatttct
taagcgagaa
gccttcagaa
tcccaacaac
ctacggecga
tgatgccaga
cattgatgtg
ctacctagcce
cgctcaccett
aactcacaat
atacactgtg
tacaccagat
agttcgtgct
gatctatcga
cataatacaa
caaagaagac
agtgccacat
ttttctgatyg
ctggaagatg
acagtatgaa
acccctectet
gaattgccag
ccteceeccea
actcagacaa

tagatagatt

gacctcatga
gcaaaagaag
ggagaagatg
cagcttcaca
atcatagcat
atgttagcet
acttcttetg
gtgacaagcc
agcagecggcet
ttecttetgea
aaggaagtgg
gatgatatta
tactgggaca
gacagaatca
gaaaagaaga
aagtatcaga
tggtatatga
ctegacattg
ggcaaacagc
gtggcattca
atgaaatgtg
ggaggaggga
atcatctttg
ggtctaatta
atggagacca
ggctttgaaa
tatcttataa
tatcaagaaa
gaccagctaa
ctcectetet
cgatgtgtgt
ccttttgtat
aaaaaggaat

ttettetgag

gcaacccagt
aagaaaagga
gagaaaaaga
cacacagata
atcaacagaa
tatttgtcge
tggttgaagg
tggacagcag
acatggagcce
tcattggata
cacggaaatt
aaggccagtg
aatttgttaa
gtgaattact
agccaaagaa
tgtggaaact
ctatgtetgt
ctatgggatt
tcgtattaac
attttttccg
acgatatgct
tcggggatga
acatcacttt
ttgatgettt
aatgcttcat
cccacacttt
acaaagatga
ggtgttggga
attaaactca
caatttctct
tttctgggag
ttactttgag
tctggaaaga

actccecggag

cceccatgect
agaaaaagaa
agagaaagcc
cggagaacca
acttctaaac
atttgctatc
aaaggagctc
ctcececataga
cacgttgcgt
ctactgettg
ggaatttgat
ggatagactc
aagaaaggtt
tggcatggac
agacagctcc
aggagtcgtt
tettggacac
caagacatta
cgttggetta
aaaattctac
aacatgctat
aatcgaagac
cttecttettt
tggagaacta
ctgtgggata
acaggagcac
aacagaacac
atttttecca
gacccaatca
gctctettgg
catcgaagct
actaaagact
aaaccattct

tecttetegag
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gaggtgcagg
gaaaccaaat
aaggaagaca
gaagtgccag
tattttgcte
aatttcatct
cccacgagaa
atcatcgecag
atcttagcta
aaagtcccecat
gggctttata
gtaatcaaca
atggataaat
aaggcagctc
ttatcagctg
ttcactgaca
tataacaact
agaaccatct
ttagctgttg
aataaaagtg
atgttccaca
ccagcaggag
gttattgtca
agagaccaac
ggcaatgatt
aacttggcta
acaggacagg
gcaggggatt
cctctaaaaa
aaacattttg
ctgtttcgga
gaagaataat
ggacactgtc

ctacgagacc

PCT/US2005/027660
aaaaatttca 13380
ctgaacctga 13440
agggcaaaca 13500
agtcagcatt 13560
gcaactttta 13620
tgctectttta 13680
gttcaagtga 13740
ttcactatgt 13800
ttctgcacac 13860
tggttatttt 13920
ttacagaaca 13980
cacagtcatt 14040
atggagagtt 14100
tggacttcag 14160
tactgaacte 14220
actccttect 14280
ttttttttge 14340
tgtcctcagt 14400
ttgtatacct 144Gd
aagatggtga 14520
tgtatgttgg 14580
atgaatatga 14640
ttctcttgge 14700
aggaacaagt 14760
acttcgacac 14820
attacttgtt 14880
aatcttatgt 14940
gectteccggaa 15000
ccaaaaccct 15060
ctgattttgt 15120
agagctgttt 15180
ctaaattcat 15240
ataacacaca 15300
ttcacagaga 15360
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cacgtggcag
tctaatggtce
gaaatagtgc
tctttatttt
tttcctttag
aaaaaaaaaa

tcacatttge

<210> 66
<211>
<212>

<213>

DNA
<400> 66

agggaaactt
tggacaaata
tggggtatct
cattaccagt
agcaatggcet
aggtggaggg
cecccatcagg
agtatccaat
tctggaaatg
ggaaaaatgt
gaaaagcata
gaaaattgaa
ggctagctat
taaaggacga
gaagtatggt
acctcctata
ggatcctgta
cagcaaaggt
aaagtcaaaa
gtatatggtt
tgtgaatggt
ctttgacaaa

tcagatgact

9909

ccacactcac
acagagcact
cttactatat
ctttatgteg
tcttttettt
acgggtggtg

[e]

Homo sapiens

ggaggctgeg
ttctccaaga
ccacaagttg
gcagcgactg
agcgaagaca
agagaagaaa
ggcatcagaa
agggatattg
aatttcatta
gacattacgt
cggaatctte
aaagttgaca
aatttgacag
tggcctccecac
cctgatgect
gccaaatggc
aataacatca
cttggctatt
ggaaaaggct
accatagtac
gagctggctt
tgtttcetgg

gcagtttacc

ccagcctett
gtagcactta
gtgggttgag
acctttettt
agtgggggag

tgtctcagga

accagggttt
ggaggagggc
gaagagggac
ccgteccagg
atcgtgtccce
ccectactga
tgaaatttgce
tagaaactgt
tccaagaagg
gccaagcaga
aagtctgcac
atatgatagc
ttcgegaget
atgctgggaa
tttttaactt
cataccagaa
atgtagataa
ctgctcattt
ttcaacactg
acatctataa
cctatggaga
gctcatcaga

ttttcagtga

tatttcacca
acagattgce
ctatgcagaa
tcttagattg
ggtaagaaaa

caaaaggagg

ggegttgttg
gacgccaagg
cctttegttt
gtgactctga
ttceecgeca
agggggtgca
cgtgttgacc
ctttaacctg
tgagagtatt
agtctggagce
tgaagtaggc
agatcttttg
aaagctttte
gttgctgtet
tccaggaaag
tggttttaca
ggataaacca
tgttggaggce
tgtgaaattt
ccgatggaag
gataacatgg
aacagcagat

agctctaaat

95

tecetggaagg
atggacacca
gatacgtgca
attttgtgag
gcagtttgca

ctcttctecat

tcagcctegg
actttccaca
tgcattgegt
gttgtccttt
ccaacaggtg
ttgtctctga
ggtttggttg
ttggtaggag
aactgcatgg
atgtttacag
cttgttgaaa
gttgacatgt
ttcagtaaac
gtgttaaagc
agtgctgcag
tttcatacat
tatttgtatt
tgtttgattg
gatttcaagc
aatagtgaac
tttgtcaaca
gctaatagag

gcagctcaga

PCT/US2005/027660
aaactgtctg 15420
gttgcgaagg 15480
tgaaaaaaca 15540
gttttttttt 15600
cttaaaaaga 15660
tcagctaaat 15720

15731
ggagagagat 60
tcaactgctt 120
gtgttgtgct 180
atcgtgagcet 240
atgacggggg 300
aaccagggct 360
aagttggaga 420
gacagtttga 480
tggacctact 540
ccattctgaa 600
aagtgcttgg 660
tgggagtgct 720
ttcaaggaga 780
atatgcctea 840
ctattgcatt 900
ggcttagaat 960
gtttcagaac 1020
taacatcaat 1080
cacaaaagtg 1140
ttcgatgtta 1200
ctagcgatac 1260
tattectgtgg 1320
tatttgctat 1380
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ttatcagttg
ccttgetgag
cacgtacaat
cccttcaatt
aacacattcc
ttttgcacag
aaccttgcetg
gcttgectgt
tgttagcaga
gaatgggatg
gattcatacc
tggtacagtc
cacgctgaag
aggattagat
gatgttcatt
cattcttaat
gcttgttgca
tgggttacgt
tcttaaggca
gcttggacat
cacaatgacc
gatacataaa
aaaagtaatt

cagagccttt

cttgctacaa,

gaattcagat
ccatgcagtce
tcattcaaag
gcaaggaaaa
tggcattaga
tcctgtetgt
ttcactagaa
gaaagctgag

aaatgagaca

ggcctgggat

catcacaaac
ccacgggcta
tttgttcatt
atccaaagtg
ttggattaca
gcctttatca
aagggcttct
gcagtacttg
ccectgetea
ccagccaagg
aacatatata
tactactact
ggaccgcgac
aagcaattag
tacctactga
ttaatgtcag
gttatctaca
atgggttatt
ggattgtttt
acatataatg
cagcatccag
gcgaccctac
ctttctgaca
tgctctgtgt
gagcaaaaga
aaatatgagt
gtcacttttg
gttgatgaag
agggatatta
cctecatttcea
tctgcatcta
caagaaaatc

aggaatgcag

acaagggtac
ttttattgta
cagatgccca
caccacatgc
caatgcattc
ggcaatattt
tggaattgtt
tggtaatagg
aactttgect
agcaattgtg
ttcaactgat
acaccattcg
gggcagtgaa
ctaatcaaaa
tgatgaagga
ctatgcatga
aacaccctaa
aacttetggce
ttttaaaaca
cattgctage
tgctgtttga
atcctgattce
ttcgaaattc
tgattaaact
ggcaagaatg
taacagaaat
ggggtggctg
aaatacacaa
aaatagggct
atgtttcagt
ccacaaatgg
atattgaact
aggagttacc

atgatttaga

atttaaattc
cgatgggaaa
gctttgtett
actcatgctc
aattggagga
gtctgatgag
gaagaactca
atatagccectt
tgcattttca
tgatcacgtt
gctctatact
gagagttgga
tcctcaggat
agaaatgctt
ttctggagta
ggatgacaat
ctctatgatt
atcgaaaagt
tcggccccca
tgaaaggctc
gattcttata
ttcagtgaag
teececcagtge
ttttaataac
gatgctttet
ggtatacgcc
gcgtgtatgg
agaaaacctt
gtgttectteca
aggatcccag
taatgaaaat
gcaaactact
agatgaaggc

agtatcttct
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aaagcagaaa
ctctctagtg
gaatcatctc
caggatgtaa
gtacaagtac
attgatttga
attgctatge
gaaaagtcett
aaatatctga
cttcttaatce
tatctgtcea
acagtgcttc
cgaagtggta
tctctacgag
aaggaagatg
ctaatggatg
cetgettttg
gaaggaatca
aagaggaaag
atgcttcaga
gaacagattg
atacaaaacc
ccagagagca
agtagagaaa
ctctgctatt
atattcagaa
gtagacactt
gccaatatat
acttcagtte
caaccagata
tcaagtatag
aatacatctt
actttggaag

gacataatag
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gcgacctttt 1440
ccattgcatt 1500
ctaaggacaa 1560
aggcagtttt 1620
tatttccact 1680
ctatatgtte 1740
aggaacagat 1800
ccaaatctca 1860
gtaatctgca 1920
ctgecatatg 1980
cggaattcat 2040
tcatcatgca 2100
tcaccccaaa 2160
cattcttgtt 2220
aattacaggc 2280
tcectacaget 2340
accaaaggaa 2400
gggtacaagc 2460
cagaagtcat 2520
caaatttaat 2580
gtactcaggt 2640
ctcagatact 2700
tggaggttcg 2760
acaggaggag 2820
ttaatcctaa 2880
tecctgettta 2940
tatcaatcac 3000
ttagggaaca 3060
aagcagccte 3120
cgaaggattec 3180
agaagacaag 3240
atgaagaaat 3300
aaacactgac 3360
aagctgtgge 3420
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tatttecctet
tgcttctata
atctatagta
tactgaggaa
tgaageccggt
aaaacctgtt
tcagactatg
agctgtagaa
tagagaaacc
aaagattgceg
ggccagtcce
acatgagcag
cagatctact
cactgatcta
gacagttatg
tctcatctet
ttcagctgct
aatagaagcc
tgcaagttct
tttgcggcag
acagcattca
tcetttaggg
agtaagagat
tttcagagac
tatctectgtt
tagccagtca
accagcagca
tgctegaagg
ggaagtaact
ggtgctatct
aaatgacttg
agacattctce
tctgeccacca

cagatctttt

aattctttta
agttctecett
gaggaagagg
gctaatctac
gaaaaactgg
actgaaaagc
acagcatcag
tcagaccttg
aaattaatta
aagttggatg
aacgtggaag
ccagggcaag
gtgtttecgta
ttattttcaa
gacttcgtga
caagtgatgg
acatcggcta
tctgtgacat
cttggcttta
tgtctecegac
caactgaaaa
aaatctgcag
cttgacaggce
atagaggata
cttatggtcet
tgtacagaaa
ttcagcactt
agggactcag
cctcacacag
actctttctt
gacactaagg
cgaagcttgg
gcectgeettg

gacagaagtg

taacaactgg
cagaagagga
aagatgatga
ccacagagct
acatgtttgg
aaactgatac
ggtcttcage
gtcagatgcet
atgattgtca
tttccaatgt
cacctcaacc
gaatagcacc
ttecctgagtt
tagaaacaga
atagcagtga
acaatatggt
cacatgaact
ttttgcagag
ctgaaattga
tagtttgtgce
ctaggggaga
cgaagagccc
ttctacagga
gcaaacaagc
ccaagtacag
ctggcagtga
taactacggc
gcattgggga
cacctcectgg
tagaagtcaa
ctacaccgte
ttaacatacc
gagcccttgg

tcattgttge

caaagattca
tgcctcagag
ttatgtggaa
ccaagataac
taatgatgac
tgaaactcaa
tatgtcacca
ggaggaaggyg
tggtagtgtc
tgctacagat
tcatcgacat
agatgcagtt
caactggtct
tatacagatg
taatgtcatce
catggecttgt
ggaaaatatt
gctaattagce
agctgaaaaa
agtcgcagta
taaagccttg
agtggacatt
catggatatt
tcaattttta
agacattttg
aaatgagaat
atcagtggaa
agaaacagcc
tgtcagtgca
taagtctceg
agtttcagtt
agcagatgga
tgatctatct

agcaaaaaag
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atgactgtca
atgccagaat
ctgaaagtag
agtttgtcte
aaattaatat
gattctaaag
gaaactactg
aagaaagcaa
tctgaggett
actgagaggc
gtgcttgaga
aatggacaaa
cagatgcatc
tggagaagcc
tttgtacaca
gggggtatac
gaacctacte
cttgtggatg
agtatgtcat
aggaattgct
aaaccaatgc
gtgactggcg
aatcggctta
gcettggeag
gaaccccaaa
gtatcactct
gaatctgaaa
actggtttag
ggcccagatg
gaaaccaaaa
tcaaaaaacg
gtcacagtgg
gtggaacaac

tcagcagtct
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gtgaagtaac 3480
tcttggataa 3540
aaggcagtcc 3600
cagctgcatc 3660
ttcaagaagg 3720
attctggaat 3780
tttecccaaat 3840
ctaacctcac 3900
cttctgagea 3960
tggagttgaa 4020
tatcaaggca 4080
ggagggattc 4140
aacgtttgct 4200
attcaacaaa 4260
acacaattca 4320
tgecattget 4380
aaggccttte 4440
tgecttatatt 4500
ctggaggaat 4560
tggagtgtca 4620
atagccttat 4680
gtatatctce 4740
gggcagttgt 4800
tagtatactt 4860
atgaaaggca 4920
ctgaaatcac 4980
gcacatcatc 5040
gaagccatgt 5100
caatcagcga 5160
atgatagagg 5220
tcaatgtgaa 5280
atcctgeect 5340
ccgtgeagtt 5400
caccttccac 5460
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ctttaataca
agcctcagat
agttccaaca
gcttgaacac
accttttett
aagtctggtt
tcaggagtgg
tgaaggaagg
tgaatttatce
actgtgtgce
aagagcagca
cattctcaca
ctggegectt
tctaggatcg
taaattgaga
catcaggagt
tgatgatact
cctgagcaca
cacctcctec
ccccaagatc
atcaatcttt
cagagttgct
tetacctegt
agctagtcca
gatatctaat
cttaaatcag
tcttaccttg
aagagcagca
tcactatggt
accctttaca
tttttcatca
gttgatccct
tggagtgatg

ctcagaagaa

agcataccta
atgggaggag
gttgattcag
gctttggaaa
tctcggacac
tgcatgaagt
caaaattcta
ttgcttagee
ctgagcaggc
cagtattctg
aaatatcgtg
gacaagcatg
gactactggg
acacatcctg
gagaacagca
caggctttag
ctgtecatccg
ccagcteage
gaactctatt
ttggcatata
tectegtegtt
gtgatgttca
gttggegttg
cgtcagettt
tttgagtact
tatccagtgt
cccaccaact
ttcttegetg
actcattact
acttatttecce
atttccagag
gaattttatt
gatgatggga

tttgttcaca

ccaatgctgt
aatcaccagg
tttcacaaga
aggcagctcce
ttttgggtag
cgagtagttce
ttcagaagaa
agacaatgaa
agagagcaga
cagacaaacg
accacgtgac
gagcctgggg
aagatgactt
aagcgacact
aagccacaga
gaaatcagaa
tggatgagaa
ttgtggcece
ttgaggtgga
cagaagggct
atcttttgca
acttcccaga
gaacaagttt
ttaaggcttc
tgatgtttet
ttcettgggt
tcagagattt
agcgttatga
caactgcaag
taaatttgca
cttggcgaaa
atctcectga
cagtagtgtc

taaacagatt

cagtgtggtt
cagtagatca
tceggtttea
tecteettegt
ccatggacaa
agttgtggaa
tgecaggccett
ggatcatcta
agatattcac
agaagatgag
agcaactcaa
aaattctgca
gcggcegecgg
aaaaacagcc
tgaagatatc
ctcagaaaac
agatttagag
ctectgttgta
tgaagaggat
gcatggaaaa
aaatacagcc
ccctgecaaca
tggattgecet
taatatgacc
caacacgata
catcactaat
gtccaagcca
atcatgggaa
ttttgttett
aggaggcaaa
cagtcagcgt
gatgtttgte
tgatgtecgaa

ggcectggag

98

tcctcagtag
tctaatgcaa
aatatgagta
gagatttttg
gaactgctta
ttggttatgc
gcttttatcg
gtaagagtag
agacatgcgg
aagatgtgtg
ctaatccaga
gtgagtcgtc
cgacgatttg
gtggaacatg
cttgctaaag
gagatcctece
aatcttgecg
gtaaagggca
cctaacttca
tggctgttea
ctggagatct
gtaaagaaag
caaaccagac
cagcgatggc
gcaggacgga
tatgaatcag
ataggagctc
gatgatcaag
gcatggctge
tttgatcatg
gatacctctg
aacttcaata
cttecctcett

agtgaatttg

PCT/US2005/027660
attcagccca 5520
aattgcecte 5580
ttacagagag 5640
tggattttgc 5700
tagaaggaac 5760
tactgtgttc 5820
aacttgtcaa 5880
caaatgaagc 5940
aatttgagtc 6000
atcatttgat 6060
aaattatcaa 6120
ctettgagtt 6180
tgcgtaacce 6240
tgtgcatttt 6300
gaaaacagtc 6360
tggaaggcga 6420
gtcctgttag 6480
ctectttetgt 6540
aaaaaatcga 6600
cagagatacg 6660
ttatggcaaa 6720
tggttaactt 6780
gtatttcatt 6840
aacacagaga 6900
gttataatga 6960
aagaactgga 7020
tgaacccaaa 7080
ttccaaagtt 7140
taagaataga 7200
cagatcgaac 7260
atattaagga 7320
attataatct 7380
gggccaaaac 7440
tttecectgeca 7500
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gcttcaccaa
agcccteaat
tgatcctgtg
tcaactactce
gttcacagac
tgttactcac
cactgctaac
tgtacaagac
aggaatgcac
gtgetttgte
tttcagagtc
tgtegtecact
agggtcacgt
agataaccca
ggtcacatgt
accatgtctce
ctgcctgaaa
aaacggcctce
tgataacata
cagaggagtg
atgtgacgct
catggcttca
ccaaacccgce
tacctggagce
caaaatattt
gggggggatt
tttttagtca
aaaccactta
gaaataggat
tgtaatttgg
gatttaaata
gtctatcaat
ctattttatt

attttttect

tggattgatc
gtgttctatt
ttgagagagg
atagagccce
aaagcccage
gtggcagecca
aggttatttg
cagccatacc
aggaggcaaa
atcacttcag
tattctacag
tgcettgete
gatgcaactc
ggcagtgaga
gctgeggtgt
atacattcca
ccaaaactca
ttctgtacat
agagccatce
gtegtggtcce
ggaatceggg
ggaagcattg
tactgatggt
ataattctct
tttaaagtta
agcaaagcag
taatgagaag
ttccagctat
tttcacagtg
gtecctgtatt
gtaatgttta
attgttctte
gtgtggttag

gatctgtecat

tcatttttgg
acttgaccta
ctgtfgaagc
atcctecccag
aggatgttat
acacccagcce
cggtgaacaa
agctgeccagt
tcactgacct
acaaccgcta
acacaggaag
gttctgagtce
ttttgetgtg
ctgctgcectece
gtgcggagcet
tgaatggaga
ttcaggcttce
tcagtgtgaa
agctgagccg
ggcaggtgtc
ccatggcget
tgctatttta
gacagctgta
tctaccacat
ttaataattg
aaaactggct
tctattttca
aatattatga
gggaagtggg
tttccaaaca
aattatggta
aagcatgttt
cacaaggaat

cttcatagca

ctataaacag
tgaaggagct
tcaaatccga
aggttctgece
catggtecte
tggtttggca
atggcacaac
ggaaatcgat
tttagaccaa
tattctegtce
attgatccaa
atatattggg
gtattggaat
tcgggecatt
aggcctggtg
cttgttgagg
aagagagggt
tggaaaactc
agatgggcag
ggacctcaag
gtcttacgac
caacgacttt
catcaactct
ctgaatgtaa
ctatttttgt
gctgggttct
ccaattatgg
agaacatttc
ttacaatatt
actgtgcette
aatgtaattt
tagacctaga
ctaatttata

caacaaaacyg

99

caaggaccag
gtcaatctga
agttttggac
atgcaagtga
aagtttcect
actccecgetg
cttccagcetce
cctectecatag
agtattcaag
tgtggcttet
gtggtgtttg
ggaaattgct
ggaaaatgca
ttgacecggcce
ttgagtggtt
accttggagg
cattgtgtcea
caggccacga
tacctgctcea
cagctectttg
cagaggtgca
aaccggtgge
gcecctagga
cttaaatttg
agtctttgcet
gtagttttaa
aaacatacag
ccatgcatct
ggaataggaa
ttcagcacta
aaaacatctc
aaagtatggt
gcaagtgtga

aaatgatgga

PCT/US2005/027660
aagctgtceg 7560
attcaataac 7620
agactcctte 7680
gtccattgat 7740
ccaactceccc 7800
tgatcacagt 7860
atcaaggtgc 7920
ccagcaatac 7980
tgcattcceca 8040
gggataaaag 8100
gccattggga 8160
acattctctc 8220
gtgggattgg 8280
atgactatga 8340
cacaagaagg 8400
gtcctgaaaa 8460
tattctatga 8520
tggaaacaga 8580
caggaggaga 8640
cctatccagg 8700
tcatttctgg 8760
atcatgaata 8820
tgagcagaag 8880
ctcaaagaag 8940
tgactttttt 2000
aaaatctata 9060
tggagcaagt 9120
acaagcttga 9180
aatttgatgc 9240
atatttectgg 9300
aattaagtct 9360
ttgggggagg 9420
aatagttacc 9480
aatgctcttg 9540
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agctcacaac
tttgcetgtg
cgggtttgeca
tattaaacta
tgttatttgg
aaatatttga
aaaaaaaaa

<210>
<211>

<212>
<213>

67
6310
DNA

<400> 67
gatgggggece

ggctggggaa
gaagctgggg
ctttaccctg
ggtgeggact
cgtgaggatg
agccaacgcce
ccaggtggtg
tgtgttccac
ggcctgecegt
ggatggcttt
cacccagtce
tgggaggcge
cgaggtctte
ccgccgecag
cctggaccag
gcegecgecgg
ccggaccgge
ccccacgtea
gtcagcagag
cacccctgac
ggagaagcag
atggcccact

aggcactgca

atttgttttt
cctggacaat
aatagaggcet
tcatctecac
tggtgtataa

gaaaaggcct

Homo sapiens

ccgtttgtet
cagggcacac
tctgggtcag
cagccacggce
gegtegggece
gccaaaagct
acgctacttc
aggggcatcg
taccgatcag
ctcagctcag
gacaactgtg
cgtecctggtt
aacccacagg
tacgtgggcece
ggtgeccgege
tgcgaccegg
cgctgeggag
ttececccteac
caacatggag
gggceccccag
ttccaggagce
gagtctcaac
ggggaagtgt

gcaagttcac

cttttaaagt
gaggceggage
accgggtget
ctteettttg
ttetactttt

gtattgcata

gggccttggg
aggatatcac
tgcaggctgce
caagcgcagce
agcgacagga
ggcagggacyg
tggggccact
aggatgagca
cccgggaceg
ccatcattgce
atgctggctg
gctatggcga
aactctacga
cggccecgeeg
tggecteggt
gectggetgge
gcccageccce
ccgecgageg
acctagagac
ttagagaact
ctetggtgte
agaccctcag
ggctaagcac

acacggaggt

aaatgcaagt
cactgttgtt
gtattcagca
attagcaatt
ctagtagatt

aataaattct

ccttttgatg
cgatgccagce
gctggcggag
ccgagatgec
cttgececceate
agtgtcactg
gagggccagt
ggacctggtg
ctatgcactg
agcccctegg
gctctcectgac
ccgtagcagce
tgtgtattgce
cctgacactg
gggacagctg
cgacggcagce
gggcgtgcge
cttcgacgec
cccatcetet
ggagcccacce
cagtggggaa
ccctaceect
ggtggccece

ggccccaact

100

accaaagctce
ggggcacccc
acacctgttt
tgtactaaga
actgtgtgga

ttgtatgttg

ctgcagatgc
gaaagggggce
ctggtggccece
cctcggataa
ctggtggeca
ccttactace
gactctggge
cccttggagg
accttcegcetg
catctacagg
cgcactgttce
cttccagggg
tttgceeggg
gcecggegege
cacctggect
gtgegctace
accgtctacc
tactgettec
ggggatgagg
ctggaggagg
gaagaaaccc
ggggacccca
agccctagceg

gaccctatge

PCT/US2005/027660
actactgcgg 9600
cttececctece 9660
tactatttgt 9720
aacgaaacaa 9780
attctgtgaa 9840
tgaaaaaaaa 9900

9908
tgctettigt 60
tccacatgca 120
tgccctgtc; 180
agtggaccaa 240
aggacaatgt 300
ccecggegecg 360
tgtaccgetg 420
tgacaggtgt 480
aggcccagga 540
ctgeccetttga 600
ggtatcctat 660
ttcggageta 720
agctgggggg 780
gtgcacagtg 840
ggcatgaggg 900
cgatccagac 960
gcttegetaa 1020
gagctcatca 1080
gggagattct 1140
aagaggtggt 1200
tgattttgga 1260
tgctggecte 1320
acatgggggce 1380
ctaggagaag 1440
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ggggegcette
gcaagggggg
ggagcctceg
ctgggctgat
ctceeccagag
cagggccect
agacctgttt
ggcattecct
agagtggatg
tggtgaggcc
gcctectetet
ccccagggcea
gcactccage
cactgagact
cttcgacaca
cccectggece
gagccctgga
agatgaagga
tagtggaatt
ccetecaggtg
caaggttgga
gccagaggat
cagtccccta
gtctgccetca
gcetgtceace
agagagcttc
gaatgcaggt
agggacatgt
ggagaactgt
ctgtattgat
ttgtgagaaa
ccgetatttt
cggccacctg

tgaaaacacg

aaagggttga
atggaggcca
ttggccatgg
ctgaccaatg
ccetggetgt
gtecctggagce
tggtceccect
gtggccacct
ctaccacacce
accgccacgg
ttgaccccaa
gacttcagag
tccageccat
gccactgagc
gcagaaagcc
tcagtgtaca
gtcttettgg
cccactgtga
tgggaacctg
gcectggata
gttccagcca
caggtggaga
gggaaaccgg
gtttecctcag
ctgggecatag
tgggaggagg
gcggaggagg
aatgccaatg
gagattgaca
gaggtcaatg
gacaccgagg
gcccaccgga
accagcgtcce

tggatcggcece

atgggcgceta
gcgeceagee
cagtcacaga
aggtggatat
ggcccectac
tagagaaagc
tggaggccac
ccccagatet
ccacceccat
ctccacccete
caggacaggg
aaactgggga
ggccttctgt
caacgggcct
ccacttetgg
gcaaagggct
tacccaaagt
atcccatgga
gatccecaggt
caagcattgt
tgtctacact
cccagggaac
ctgttectee
gggagcctac
aggacttcga
tggcaagtgg
tgcactcaga
gcaccatgta
ttgatgactg
gctttgtetg
gctgtgacceg
gggcatggga
actcaccgga

tgaacgacag

cttccageag
cceccacctea
gatgttgggc
gcctggaget
catggtccca
cgagggccec
tgtctcaget
ccctatgatg
cteccaccgag
ccetgetgea
tggagaggcc
gaccagccct
aaacaggaat
caggggtatc
cttgeaggcece
ggatgcaagt
caccccaaat
ttecacagte
gtttgaagaa
gacgccecte
gggctcctea
atcaggagct
tgggacaccg
ggtaccgtgg
actggaggtc
agaggagcca
tcectgtgag
tggctgtage
cctetgeage
cctttgecte
cggcectggcat
agatgccgag
ggaacacagc

gatcgtggag
101

caggaaccgg
gaggctgcag
agtggccaga
ggttctgcetg
cccagcatct
agtgccagge
cccagecectg
gccatgetge
gccaatagag
gagaccaagg
atgcccacaa
gctcaggtca
gtggctgtag
ccggggtetg
actgtagatg
tcecccatetg
ttggagcctt
acgccggcce
gccgaaagca
acgaccctgg
agctcccaac
tcagtgecte
actgcagcca
gaccccteca
ctggcaggga
gccctgecag
aacaaccctt
tgtgatcagg
ccectgtgaga
ccecagctatg
aagttccagg
aaggactgcc
ttcattaata

agagatttcc

PCT/US2005/027660
agccggggcet 1500
tgaaccaaat 1560
gccggagecece 1620
gtggcaagag 1680
caggccacag 1740
cagccaccce 1800
cceectggga 1860
gtggtcccaa 1920
ttgaggcaca 1980
tgtattccct 2040
cacctgagtc 2100
acaaagctga 2160
gttttgtccece 2220
agtctggggt 2280
aggtgcagga 2340
ccecectggg 2400
gggttgctac 2460
ccagtgatgc 2520
ccaccttgag 2580
agcaggggga 2640
cccacccaga 2700
cgcatcagag 2760
gtgtgggcga 2820
gcaccctgct 2880
gceegggtgt 2940
ggacccctat 3000
gtcttcecatgg 3060
gcttegeegg 3120
atggaggcac 3180
ggggcagcett 3240
gccactgtta 3300
gcegecgete 3360
gctttgggea 3420
agtggacgga 3480
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caacaccggg
tggcgaggac
caactacaac
agtggagaat
aaggtaccag
caatggcaag
gcggggacac
ggagcgcaga
ttgctgaaga
cgcetgggga
ctgttetecge
acaagatctt
ctctgggagt
ttgtttgcca
cacatgaagg
ctaaatccag
gaagcacact
ttcegtettt
gggatgtttt
gcaatatgta
tgagatttgg
tttagggcta
ccttectgga
aagcagacat
cctggcecatt
ggtcatattg
acatttttet
ccccaaatgt
atctetggea
cgggtaaaat
agaaaaataa
tgagcctgaa
tgctaaagac

gttactttce

ctgcaatttg
tgtgtggtga
ctaccctatg
gcctcactca
tgcaatgaag
tgggacaggce
caccaccacc
aaacacaaga
accagaaaaa
gacagaaccc
aaaaaaaata
cttggcaggt
gtgtcccage
ggctgattga
aattgetttt
gaagaagcct
gtttttgaac
ggtcttggtg
taggacaacc
ggtgatggag
tggttctgca
gatgagccca
ccaaggaggt
tggtagtgcce
gcetggtggt
tagagagatg
cttgtagatt
gcaacctgta
ggaaagatcc
ctgtggatca
gcaaatgaat
tcecttetgg
ttacatacaa

cattttacac

agaactggcg
tggtggcgca
tctgcaagaa
teggtgeceg
gatttgcecca
cccaaattgt
accaacacca
aacacccaac
agaaagcaca
agagagaaac
ttecetttgaa
ggagccaggt
tgagggaagc
agcaggcctt
cacaccagaa
ggacgtaggg
ttgacaacag
gataaacaca
tcecectecatg
ggagagtgta
tgtgtgatga
gatttecttce
gctgeccaagt
cctgecetgg
ctagaaacac
ctcagtgtta
ttaatttttt
aaaggtctct
acagcttttce
gggttaaaaa
ggtccaccta
gaagtaataa
tcteettgaa

acagtgaaac

agagaaccag
tgaaagcggg
gggcacagtg
caaggccaag
gcaccatgtg
ctgcaccaaa
ccaccagcat
ggaggactgg
acacctttec
aagagagtcc
caaaggtctt
gtctgaaaag
acaagtagca
gatgagggtg
attcagactt
tcattagett
ctctecettt
cagtgtggag
ccttecagagt
ttgctaaccc
atctectttca
cccteecatet
tttctagcce
gtcccactce
ttaaaacttg
aaactgaaac
aagtgggaaa
ccacaccagg
ctccatgtet
agcaccgtgg
ggggttcagt
tgaccattga
tcttetcaat

tgaggctcag
102

ccggacaatt
cgctggaacg
ctetgtggte
aacaatgtcc
gtcaccattce
cccagacgtt
caccaccaca
gagaaggacg
catgcctecet
agaagtccct
cttttecttt
ttecattcteg
aagctcattg
catgagtgta
agtcaatgtt
tgggaataga
accctggact
atcccacgta
taggagtgag
ttecaggtct
cacaaataga
ctcagggaga
agtgcacata
tgcececacce
aagtagtgac
acacaaacac
gaactcacct
ggccaggatce
gttactcact
agaatggccce
aaagaaagaa
caactaagaa
agceccattga

atataaagga

PCT/US2005/027660
tettcgeggg 3540
atgtcceccetg 3600
cecccteegge 3660
atgccactgt 3720
gatgccggag 3780
cacatcggat 3840
aatcccgcaa 3900
aagggaattt 3960
ctggagcctt 4020
gaaccccaaa 4080
ttttacatac 4140
tctggectgaa 4200
gtectggtete 4260
tgtttgcatt 4320
ggctgaattc 4380
aggctacaca 4440
tcagcccaag 4500
ctgcatttta 4560
aatgatcaaa 4620
agtccagegce 4680
cgagaggata 4740
caaagaacct 4800
ccecagtectt 4860
cacccttgte 4920
acctacctge 4980
acacacacac 5040
tgeccttecte 5100
cagttcecte 5160
ttcagcagte 5220
tecttcaggaa 5280
atgtgttaac 5340
gtagacacca 5400
cttagaaact 5460
aaggtactgg 5520
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cttgaagteca
ggaccaaatc
aaatccagaa
tggagaggag
gtaaactgaa
ggttattatt
agtttaaaat
tgtttgcggg
cttgagccecece
ggtecttttet
tctgegtgtg
tecectgetggt
acattaatgt
aaaaaaaaaa
<210>
<211>

<212>
<213>

68
962
DNA

<400> 68
gcaggctggt

aatctgagaa
atacatttat
tgcatatcaa
gtaaattatt
ttggtttgac
gggacttggc
aaacttttaa
aaagtcttga
ctcatcttta
gatgttttat
aatggacttg
ttgaaatgtc
aaaagggggg

caaggggcga

ccetetggtg

caaccacgac
cttactetgg
gtcagagcca
attgaaatat
ccecttatect
cagaaaaccc
aataataata
gggctgggga
tcagcegttt
aaagtgggcg
ccatgtgegt
tttgctgtga

acttcttgga

Homo sapiens

accgctecgg
ataaaagacc
tattatctta
acatgaaaca
acaccecgttg
aatggttaat
aatgaaagaa
atctggtctg
ggttgtatat
cagtaacagt
atgatgatga
gagtttcatc
tcatatttgt
cgctaaéaat
taataaaagg

gaatggaacc

aggagtaagg
ctectgettac
actceccatct
aattgcaccc
tgtcttcaat
agggatacag
acacatcttt
tgcagtgttt
gccetgecec
gtttgtcttt
ggcacgcata
gctgcagtgt

cattttaata

atattccegg
tgatgattcc
aagacagaaa
attcagttta
aaagtataaa
aactagtgac
aagacagaag
cactcctact
atttttagtt
aataactact
catgttccat
atggttatat
gttaacacct
acctcagggg
aggccggtaa

acaataagca

atttggaata
actttctctc
tggttctgac
tcatacacat
cttecteect
gtttgtette
ggtcatctat
tttggggagt
cacctecgget
tgatctttce
tgagtgtgtg
tectgtgggte

aattttttaa

gatatcgtceg
tgaacttacc
actcctaata
tttataagtg
accecattttt
tcttetgceta
aaccaaaaac
ttctcactca
tagaataaat
ttgtaaattt
attgttaccg
ggattgggga
ctttataata
ccagttaggt
cgcgctggga

gaaaaatagt

103

aggatttggt
catcaccaaa
ccaaatcctg
ttaggaaatg
gtagacatct
ttactttgat
gtcacacaaa
cttggtttat
ccatggtggg
cttttggatg
tgcgtgtgaa
tgtggtatct

cagttcaaaa

accacgcgtce
agctaaaata
aatatctagg
gtgttggtgg
ttcttaaaga
tatgttgatg
ctegtgattt
taaaagaaat
gtaacaggca
cactttgggc
tgaaaatgaa
atttatgatt
aacttttaaa
tceegtettt
aagtcctggt

agtgaaccat

PCT/US2005/027660
cctgttttet 5580
tecttactee 5640
ctectggactce 5700
gttaagaagt 5760
atcttattat 5820
aactcttett 5880
aattttcctt 5940
gcteectgee 6000
agggggctet 6060
tgcgtgtgtg 6120
cggctttggg 6180
gacactgtgg 6240
aaaaaaaaaa 6300

6310
cgcttataaa 60
tgctettett 120
gtcaaatgca 180
atgattattt 240
acttgtttca 300
gacaaatacg 360
ctttetggte 420
tatgctagtg 480
aatgctatac 540
aggtctctag 600
tcttaacatt 660
attttttatg 720
ttaaaaaaaa 780
tgtaaagggc 840
tttgggagac 900
ctggaagcgt 960
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aa

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

69
1778
DNA

<400> 69

tagaagttta
cttececectga
ttagaaaaat
ggaaacttaa
gggcaactgg
ctccatcatt
agaatcaata
gctttccaag
gctgacattt
aaaggtggaa
ttcgatgagg
gttcacgaga
ttccecacct
ggcattcagt
tcagaaccag
aagatctttt
agtgttaatt
gaaattgaag
aatttaagac
gtgaaaaaaa
gataaccagt
ctgattacca
aacaaatact
cgtatcacca
tggtttttgt
gtgtaccact
ttatataaaa
ctctactatt
ctctgtaagt

taaaattaag

Homo sapiens

caatgaagtt
acagctctac
tttatggect
tgaaggaaaa
acacatctac
tcagggaaat
attacacacc
tatggagtaa
tggtggtttt
tcctagecea
acgaattctg
ttggccattc
acaaatatgt
ccctgtatgg
ctctetgtga
tcttcaaaga
taatttcttc
ccagaaatca
cagagccaaa
ttgatgcagc
attggaggta
agaacttcca
actatttett
aaacactgaa
tagttcactt
acttagagat
tacataatat
aagtttgaaa
tgcttcctaa

tatatatatt

tcttectaata
aagcctggaa
tgagataaac
aatccaagaa
cctggagatg
gccagggggyg
tgacatgaac
tgttacccce
tgececgtgga
tgettttgga
gactacacat
cttaggtett
cgacatcaac
agacccaaaa
ccccaatttg
caggttctte
cttatggcca
agtttttett
ttatcccaag
tgtttttaac
tgatgaaagg
aggaatcggg
ccaaggatct
aagcaatagc
cagcttaata
atgtatcata
ttttcaattt
atagttacct
catccttgga

ttggctcaaa

ctgeteetge
aaaaataatg
aaacttccag
atgcagcact
atgcacgcac
cccgtatgga
cgtgaggatg
ttgaaattca
gctcatggag
cctggatetg
tcaggaggca
ggccattcta
acatttecgcece
gagaaccaac
agttttgatg
tggctgaagg
accttgccat
tttaaagatg
agcatacatt
ccacgttttt
agacagatga
cctaaaattg
aaccaatttg
tggtttggtt
agtatttatt
aaaataaaat
tgaaaactct
tcaaagcaag
ctgagaaatt

taaaattg

104

aggccactge
tgctatttgg
tgacaaaaat
tcttgggtcet
ctegatgtgg
ggaaacatta
ttgactacgc
gcaagattaa
acttccatge
gcattggagg
caaacttgtt
gtgatccaaa
tctctgetga
gcttgeccaaa
ctgtcactac
tttctgagag
ctggecattga
acaaatactg
cttttggttt
ataggaccta
tggaccctgg
atgcagtcectt
aatatgactt
gttagaaatg
gcatatttgce
ctgtaaacca
aattgtccat
ataattctat

atacttactt

PCT/US2005/027660
962

ttctggaget 60
tgagagatac 120
gaaatatagt 180
gaaagtgacc 240
agtcececgat 300
tatcacctac 360
aatccggaaa 420
cacaggcatg 480
ttttgatggc 540
ggatgcacat 600
cctcactget 660
ggctgtaatg 720
tgacatacgt 780
tcctgacaat 840
cgtgggaaat 900
accaaagacc 960
agctgcttat 1020
gttaattagc 1080
tectaacttt 1140
cttctttgta 1200
ttatcccaaa 1260
ctattctaaa 1320
cctactccaa 1380
gtgtaattaa 1440
tatgtcctca 1500
taggtaatga 1560
tettgettga 1620
ttgaagcatg 1680
ctggcataac 1740
1778



WO 2006/026051

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

70
1667
DNA

<400> 70

aagcacaggc
cctectectece
accegtetgg
caccgccagg
gaagtaaatc
ctaaaatgga
atctggcgece
ttcaccaaag
aaaagctact
aagctgggca
ccagacctga
aagcactccg
ttcgtcatge
ttctecttet
ctgagcatct
ccctecacgt
gtcattgcct
acccatgtca
tttttetecca
gacattgata
ccectgatca
accatgaagt
gtgatggacc
gtgtttgcag
ttagctetge
tgctecacte
acctttatgt
tgtctecetg
71

443
DNA

<210>
<211l>
<212>

Homo sapiens

caccactcetg
tgctetttag
tggcaaagct
tcgtggaggt
agatcgtgac
atccagatga
cagaccttgt
tgctcctgea
gtgagatcat
cctggaccta
gcaacttcat
tgacctattc
agcgcectgee
taactggect
ctgtcttact
ccagtgctgt
ccatcatcat
tgcccaactg
caatgaaaag
tctctgacat
aacaccccga
cagaccagga
acatactcct
gtcgactcat
cctggaacct
gcacttatca
aagtttatgg

aagagtgaac

ccctggtceca
cctttgctea
atttaaagac
caccgtgggce
aaccaatgtg
ctatggcggt
tctctataac
gtacactggce
cgtcacccac
cgacggctcet
ggagagcggg
ctgctgeece
cctetacttc
ggtattctac
gtectttgact
gceccttgatt
cactgtcatc
ggtgcggaag
accatccaga
ttctggaaag
ggtgaaaagt
gtctaacaat
cggagtcttc
tgaattaaat
accagagcag
aacgtgttat
ccttgaagtg

cctetttagt

cacaagctce
gctggeceteg
tacagcagcg
ctgcagctga
cgtctgaaac
gtgaaaaaaa
aatgcagatg
cacatcacgt
tttceectttg
gtcgtggcca
gagtgggtga
gacaccccet
atcgtcaacg
ctgcccacag
gtgttecctte
ggaaaataca
gtcatcaaca
gtttttateg
gaaaagcaag
ccagggccte
gccatecgagg
gcggceggeag
atgcttgttt
cagcaaggat
agaagggcag
attccatact
ttttcatatt

aaatgaaact

105

ggtagcccat
tecctgggctce
tggtgeggee
tacagctcat
agcaatgggt
ttcacattcce
gtgactttgce
ggacacctcc
atgaacagaa
tcaacccgga
tcaaggagtc
acctggacat
tcatcatcece
actcagggga
tggtcatcgt
tgctgttcac
cacaccaccg
acactatccc
acaaaaagat
cacccatggg
gcatcaagta
agtggaagta
gcatcatcgg
gagcagaaaa
gagaggaaga
tattattgat
gcttecteect

aatcact

PCT/US2005/027660
ggagccctgg 60
cgaacatgag 120
agtggaagac 180
caatgtggat 240
ggattacaac 300
ttcagaaaag 360
tattgtcaag 420
agccatcttt 480
ctgcageatg 540
aagcgaccag 600
ccggggetgg 660
cacctaccac 720
ctgcectgete 780
gaagatgact 840
ggagctgatc 200
catggtgtte 960
ctcacccagce 1020
aaatatcatg 1080
ttttacagaa 1140
cttecactet 1200
catcgcagag 1260
cgttgcaatg 1320
aaccctagce 1380
tgagctgagce 1440
tttgtctact 1500
gataagattt 1560
ttagttctgce 1620

1667
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<213>

<400> 71
ttaaatacat

gtcttcaact
gtgtctgaca
ctcagctett
ggaggctegg
caggtcccga
c¢gccggaggag
gctaagcccce
<210>
<211>

<212>
<213>

72
488
DNA

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

<400> 72
tttttttttt

taatatctgt
atgacacctg
ttttecaccaa
tgtatgtgaa
aacgacttaa
ttgttgtcea
ggtctattta
tacaatta

<210>
<211l>

<212>
<213>

73

DNA

<400> 73

Homo sapiens

caagtaattt
acagcaggag
aaccttcagce
gggtggtcga
gccgcacadg
gcecctgeecce
ctggcactge

tcatttceceg

Homo sapiens

misc_feature
(18)..(18)
nis a, ¢, g, or t

misc_feature
{(119) ..(119)
nis a, ¢, g, or t

ttttgctnac
ctatgaaaag
aggggacagt
aaaggatgaa
agaaataaac
aaaaatgcca

gtggggattc

ctctggcecac

2201

Homo sapiens

tatttcttte
gagcctcaac
aatatggcag
tgggactggg
agcccatgga
gcgggaaggc
tgggggaccc

ggc

agtcctttaa
gttgtgaacc
accaggtacc
acccattttce
acaaaacttg
ctaagagagg
agaaatacca

accctgetge

tagtatattc
caatgaggat
gctgcaatce
cgeegtggag
gtgggtggga
agctaaggce

attacaccct

ggtatgtgtce
gtgaaccaaa
caggtaccaa
aaattagtga
gcttttctag
agcaagcttg
atcccactcc

tagacaaatt

tctectttta
tgataacaaa
ggcgceeggge
cagggggtgg
ggctcaggca
ctgtgagaaa

ccgcageegce

cttaaggtta
ggactttcat
cctggttgaa
tatctgactce
gctcaaagac
agataaattg
ttcgtgagtg

tcactttatt

PCT/US2005/027660
gcagtggaca 60
cttctaggcet 120
gccegeacte 180
cgctecatcag 240
tggcgggcetg 300
tccagegeag 360
tggceccaggt 420

443
acttgctaca 60
gattagtent 120
ctccaaatta 180
aagacattaa 240
ttctagaaga 300
ttaataatta 360
ttttecttac 420
ggattggaaa 480

488

tttttttttt cgtettagec acgcagaagt cgegtgtcta gtttgtttcg acgcecggacc

gecgtaagaga cgatgatgtt gggcacggaa ggtggagagg gattcgtggt gaaggtcegg

ggcttgecet ggtettgete ggccgatgaa gtgcagaggt ttttttetga ctgeaaaatt

106

60

120

180
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caaaatgggg
gcttttgttg
actatgggac
ttgaagcata
ggacttceccecct
gtgccaaatg
gtgcagtttg
gggcacaggt
ccaccacgaa
agagggtata
ggtggaggct
tcagatagat
ggggatggtg
ccttacagag
gtacacattg
actcatgaag
gtagaactct
gtagaactct
atgggaggca
agtgggggtt
ttacaggaaa
acagcagcta
tgtctagcat
gactcttggt
ttectgcaata
gacttaaggc
taaactataa
aagcagtaag
gttaaattga
acaatatagg
agtttcattt
gggaaaaatt
ttctgaggee

taagtgaaac

ctcaaggtat
aacttgaatc
acagatatgt
ctggtccaaa
ttggatgtag
ggataacatt
cttcacagga
atattgaaat
agcttatggce
acagcattgg
atggaggcta
ttggaagaga
gctctacttt
ctactgagaa
aaattggtcc
atgctgtggce
tettgaattce
tcttgaattc
tgggettgte
acggaggcgg
actccagtga
ctacagtagt
gtccagtatg
caaccttttt
caagcttgtg
ccagtatttt
ctgttaaact
cgtatttagg
acactgtttt
agctgtgtcet
aataacctgt
tgagacgcaa
ttgatttaaa

ttgtcaaata

tcgtttcate
agaagatgaa
tgaagtattc
tagtcctgac
caaggaagaa
gceggtggac
aatagctgaa
ctttaagagc
catgcagegg
cagaggagct
tgatgattac
cctcaattac
ccagagcaca
tgacatttat
tgatggcaga
agctatgtca
tacagcagga
tacagcagga
aaaccagtcc
ctacggtggc
ttttcaatca
ggaagccgtg
agtggtggat
tttttttttt
atttatgctt
tgaatacaat
taagttccag
taaaagcagt
ggatgcatgt
actattaaaa
aaggcacgta
taccaatact
tctttcattg

aatcctectt

tacaccagag
gtcaaattgg
aagtcaaaca
acggccaatg
attgttcagt
ttccagggga
aaggctctaa
agtagagctg
ccaggtecett
ggctttgaga
aatggctata
tgtttttcag
acaggacact
aatttttttt
gtaactggtg
aaagacaaag
gcaageggtg
gcaageggtg
agctacgggg
cagagcagca
aacattgcat
catctatgag
ggggaatgta
ttttctttaa
actctaagtg
actcatctag
cttttctcaa
tgaattatgt
tgaaagacat
gtgaaacatt
agtttaagct
taggattttg
tattgtgatt

ttaaaaactg

107

aaggcagacc
ccectgaaaaa
acgttgaaat
atggetttgt
tettetecagg
ggagtacggg
agaaacacaa
aagttagaac
atgacagacc
ggatgaggcg

atgatggcta

.gaatgtctga

gtgtacacat
caccgctcaa
aagcagatgt
caaatatgca
gtgcttacga
gtgcttatgg
gcccagcecag
tgagtggata
aggtaaccaa
cgtgaacgga
attgatcgat
gaaaacttca
gaaatcagga
gatgtaacag
gttagttata
taaatgttgc
gcttttattt
ttggcatgtt
tttttttttt
gtettggtgt
tecettttagg

C

PCT/US2005/027660
aagtggcgag 240
agacagagaa 300
ggattgggtg 360
acggcttaga 420
gttggaaatc 480
ggaggcctte 540
ggaaagaata 600
tcattatgat 660
tggggctggt 720
tggtgcttat 780
tggatttggg 840
tcacagatac 900
gcggggatta 960
cecctgtgaga 1020
cgagttcgca 1080
acacagatat 1140
acacagatat 1200
tagccaaatg 1260
ccagcagctg 1320
cgaccaagtt 1380
ggagcagtga 1440
atgggagggt 1500
cctgatcact 1560
gtttaacagt 1620
ttgttatgaa 1680
tgaagctgag 1740
ggatgtactt 1800
cctttgceceac 1860
tttttgtaaa 1920
tgttaattct 1980
ttaagttaat 2040
ttgtatgaaa 2100
tatattgege 2160

2201
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74
450
DNA

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

<400> 74
tctgaaaata

tattatgaag
aggtacttta
ggaagtctcce
ttcagctgga
gcectetgtt
ttggaatggt
aaagccattc
<210>
<211>

<212>
<213>

75

DNA
<400> 75

tgtttaacac
gctcaatccce
cctaaagtgg
ccagccactg
acctgaggaa
acacagggct
ggcggatcge
tctctactaa
ctcgggaggce
ttgtgcecatt
aaaaaaaaaa
ttcaatagca
agaaaggagg
ttccecaggaa
gtattccact
ttttetggag
ggtcttaatt
aagceccttet

ttgttccagg

2062

Homo sapiens

acgtatttat
atcacgttct
ttttettace
ttectgaaggt
aagtttcttg
gagtgttctg
cgacccatat

acaaaactac

Homo sapiens

agtgtagctt
ttgtgggcct
tcaagccatce
aagtaatcca
tggcttgcat
gggcgcagtyg
ctgaggtgtc
ggatacaaaa
tgagaaagaa
gcactccagc
aaaaagcaga
accaccttta
aaggtaactc
gcctecattea
ggaataggag
gaggtgggaa
ttggcagaac
tccecagteec

gaagatgaag

ttaatataac
tcaattattce
tgccectace
aagtttgcetce
aactatatct
aaccaccaga
tcatagcagce

cattgggaaa

aactggttaa
gttagtttat
tcagacacgt
aacaactcac
tttataaaaa
gctecatgect
aggagtttga
attagccggg
ttgcttgaac
ctgggcgaca
cacagaggtg
gagtccctaa
tagttcttte
ctttecaggta
aaaaaaccat
tgagggagta
agggcatggt
tgtcacctgce

tgcatttaaa

catataccaa
aggatgatca
atagtcccca
ctgatgccca
gttcaactgt
tgacctaaac

agcatttgtt

agcaccgggce
ttactgeatt
ttgcttetgg
ttctaatggg
ttggagattc
gtaatcccag
gaccagccta
cgtggeggtg
ctgggaggcc
gagcaagatt
aacttaacct
gctaagaaac
tgaggcatcc
agcccattat
ctcactttaa
cacagacttt
gttgeatctc
ctcattttga

tgctgcagtt

108

taattaaatg
cattattate
ttectgtteca
gttactgtgg
ccatccececa
tgaggcttceca

ttataagatce

tagtaaacac
cattggccac
tcacaccgat
ccagaggttg
ttectgetete
cactttggga
accagtgtgg
ggegectgtg
gaggttgcag
ctgtctcaaa
gagattaacc
tgctatgatt
gacactcctt
gaagggataa
cagaaagcat
agcttaaact
acctgttcceca
gctttcactg

ggatactgtg

PCT/US2005/027660
ctcatttaat 60
aaaggttttc 120
cctgcaaagt 180
ggttatgecg 240
aggatacaga 300
cacgattttt 360
ctggcgaatt 420

450
atgactaggg 60
agacttcatc 120
caagattgat 180
tcatcttecat 240
agaatagcag 300
ggcecgaggeg 360
tgagaccccg 420
gtcceageta 480
tgagccgaga 540
aaaaaaaaaa 600
agattcacag 660
ttgatgaaac 720
tagaagggtt 780
ggattttacc 840
gcaagtgecc 300
gtggcaggag 960
cgcttagtac 1020
tattttectg 1080
aagatgagac 1140
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ccecttagect
ctttaaaagg
cctggectgag
ctctgtgget
aaaaggtaat
gtecttettte
gaaaagctgc
agtacgcaca
tgaaattgct
tcagtttctg
cttaagcact
aatgttcttg
cctttageta
cctccacaga
ctcceccacag
cctcaaagtce
<210>
<211>

<212>
<213>

76

DNA
<400> 76

tactggacaa
ggactgactg
gcetgetggyg
ttttettegt
cgcgacagca
tcagcegtte
cactcaccaa
aggaagtcca
aatgtcatca
tcacggcgag
tcaaggacag
agatcaagga
ctacttectge
aatatgcctc

ttggaaattc

3780

gtgggattaa
aagttagcta
agcagagacc
ccaggaaggt
ctgtttagece
caggactcct
ctaaccagtt
ggtatgggct
atgggagggc
cagcttggtt
caagaaaact
tttatttaaa
tacatgttte
cacaaagctt
ctcttgactg

ccaaacagat

Homo sapiens

acatttcctce
attcectegg
cagcggacag
catcaccttc
tagtggggac
agttactagc
tggggacatt
gacatcggce
gagtcgggag
aagtgtggac
ctccteeccaa
ggtggctgca
ctcgaaagag
ggtggacaga

atgtgatcca

ctttecatgg
agatactgcce
agcttccact
taatcttcaa
tcecctttece
gtgttttggc
ctgggccectg
gaagggaaac
cccaccctee
atgcgacatt
gctccacaag
ttgcttgaac
cacccactta
ctgtgtatcc
gctgtttatc

tg

caaggacaca
ctggtgcceag
atgcagatca
ctcatcttee
catgagaacc
ctggcaacag
ctttcagagg
teggatctge
ctgceccagaa
ggggaccagg
gaaaacatgg
gctgcacacce
ctcececaggge

aacaaaaaat

gaagaggagyg

agcccattcet
ctcegtttea
cagccatgea
tgttaatccg
cattctcctg
tgagactgat
gctagttaca
aaagcttaag
aagccatctc
ctcttaatce
gattgtttta
aagggtttag
gacatgctgc
tacatgtacc

tattccattc

gctctetgece
tgcectgetece
ccetgtgggyg
cgtgctctag
tgatgaacgt
atgctecetge
acagtactct
tggattccca
tcectecega
ggctggggat
tggaggactg
tggagaaagg
cccagactga
gtcgtcaaag

ccccaccacce

109

ggagagactt
gacagaggtt
ccctaggagt
tttagataaa
ccagaaaaga
tcttecactgt
accatgtgtg
ggatgactag
cccteacace
ttttttgaat
gtggggtttt
ctgtatggga
tcacccacag
tgcaccccaa

cactacctte

tccatgteac
tgccatgggg
aagtctggca
ttgtgacagg
gccttcagac
cagcagtgag
gacctgecatg
ggacagcaca
gagcgcagtg
ggaagggccce
cttgtatgaa
ccacagtggce
aggcaaagct
tgttaatgta

tgtccctgtt

PCT/US2005/027660
gagagagcac 1200
ggaaccagat 1260
ggggattcag 1320
gttgttagtt 1380
gggagttcaa 1440
ggccttggga 1500
agttgtttac 1560
aaaggcttge 1620
ccgeteggtt 1680
ctggtctcta 1740
aattttttaa 1800
agagttcctg 1860
actcatacag 1920
ttectgtcaac 1980
ccaccccage 2040

2062
cacctttgaa 60
ccecgegggga 120
gctgtegeca 180
gaaaagaagc 240
aaggagatgt 300
cagaatgggg 360
cagcattacg 420
gggaaaccaa 480
gataccatgc 540
tatgaagtgc 600
actgtgaagg 660
aaggcaaaat 720
gagtttgetg 780
gagagtatcc 840
aagcttctgg 900
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acgagaatga
cgaccagtga
ccactctcecac
tagtgaataa
gggacccaca
aaaaaactcc
attatgaagc
gccaccacgg
gcagagatat
gtctggagac
gctttagtca
ttctgagaca
acaggtacac
gtcagtggtc
aaggaccaca
ctcttteectt
attcctgtgg
ggtgttttag
ccaaagagtt
gacgtcectg
ccteteceea
acgtgtttece
tgtggtactt
tectttatgtt
gctgtggaca
ctcataagtt
ttatgtaagt
aaatgtatat
taccataaag
gtttaaaaca
ttcaaattac
tggtttatgg
tatgatgaga

ttaattatat

aaaccttcag
aactaacaag
agaagaagag
atcggggcag
gaggtcacce
aaacagcaca
gatacagact
tctcgtecea
taccaggctc
gtttcttetg
cctgaagatg
gagaggtacg
ccaagcacat
tcatctecatt
atgceceegg
ttctetgtet
ttcatcccaa
gatggtgaca
gcgcatcagce
gagtctette
aagtacttga
cccagtgttt
ctagacttgt
gggacacaga
tgaatgtgta
aactgctacc
ttataagatg
tagctatttt
cacataagct
ctgatggttt
ctagacccce
tgggcaatat
ggtggctgtg

tttttcagaa

gagaaggaag
agatttagcet
atctcagcta
tcgettacag
tcectectgta
ctteccaccag
ctcaacagag
aaggagaacg
tagcaaccca
tggaagagaa
gttggagagg
gactaggctg
ctcecetgetg
agtgaggaaa
cctaaagtac
gctactgact
ggaaatttte
aaccatggct
acctggggat
tgtectttgtt
agtcagtttt
gaaaactcgt
ttaagcccag
ccacatattt
tttceccatgg
ctaaggtaat
ttttatgtte
gattttatgt
agatcactac
ttaaagactc
tagagaaata
tgcaatattt
aattataaac

aacagtgatg

ggggagaggc
cattgtcata
tgtactcatce
tteecggagte
atgatctcta
cagggaggcece
aggaagaaaa
actacgagag
gaagacaacc
gaagtgacac
ccectgtegac
cacctgagtg
cacccteace
gccaagcetgt
tgccattcag
ttaaggettt
acacaaagct
gctgetttet
ctggaccetg
ccttettatt
agatgcttta
ccgaatcttt
aactcattce
ggacggcagce
tcteegetge
ctaagattaa
aatgcctaat
acaatgattt
aaggagctgt
acctttttaa
aatggaatat
gaaatggtaa
ctcataaaag

aattctgtag
110

ggaagagagt
caagtctegg
agtaaataaa
cacctacacc
tgctactgtt
cagcgaggag
ggccaccctg
cataagtgac
ctgggtagcce
aaacctatac
tgttctecceca
tgcececetgece
acccacaaaa
atggaaaagc
aaaagcaggt
ttececeettg
tggcctttge
gcccageteg
cgggtgaagg
ttggcattcg
ttttattttt
tcagtatttt
ttcaaaacag
catgcatcca
ccacaccaac
aatgtaaaca
ttctcaaaag
atactctcct
tatectttttt
atggtacttg
acataaataa
aaatggaaag
tgtcataatt

tccagtgett

PCT/US2005/027660
gccacagaca 960
gaagaagacc 1020
cctggacagt 1080
tccattcaag 1140
aaagacttcg 1200
ccagagcctg 1260
gggaccaatg 1320
ttgcagcaag 1380
tgtgatcagt 1440
ttcatatget 1500
gttgttcagt 1560
tgccagatgg 1620
gatcccagcet 1680
tgcactcacce 1740
ttttettect 1800
aaatgtccag 1860
cctcaatata 1920
ccagtcctee 1980
gatggggagg 2040
atatcagcag 2100
ctagtcaaaa 2160
ccatgagtat 2220
agagccttaa 2280
tcgctgaagg 2340
agtgtggcat 2400
tttatttttg 2460
tgccagaaaa 2520
tttgaaaaga 2580
ctaatcaagt 2640
gagctectga 2700
tcattttecag 2760
aagaacaaaa 2820
ccattaaggt 2880
gccaatgecaa 2940



WO 2006/026051

attgccectatt
gtaagagctc
ggaaacttgt
gctatggaaa
ccecttgtga
caaagaatat
tgtttttcca
cattgcagag
tggtctctece
agcagaatac
ctcataagca
ctctcacatg
attgtgaatg
tttecatgcct
<210>
<211>

<212>
<213>

77

DNA
<400> 77

gctggaagta
agaactgtca
attctctget
atttactggt
aatgtgtcac
aacaaaagaa
acaaatcact
aagaaactta
aatatcaata
tgtatactat
ataagaaaat
atgtcataca
actgtttatt
aaatagttcce
cataatatat

gtagagagat

9586

ggaatcttct
agcctggttt
tcacttttea
gacagctttt
catctgtgac
aattgggagg
tccetgtatt
tgagctatgt
catgaagatg
ccttggatta
ctgectttget
atggggttcet
ctgtagtgac

tacttatcaa

Homo sapiens

gtccatttgt
agttaccaca
aggaggtcte
ttcécctgtc
tatgctagat
actcaactat
gggccaagtg
gctgeccactt
ttcaagtata
ttatatagtg
tctttctata
cagaattata
gaatttctaa
taatctececag
agagagaact

tgattctcge

tcectatattt
gaatttaatc
ttttcaaagg
cctacactga
tttttggatt
atgaagtgtc
catggcttga
tgaggtaaac
tecgtgtgecat
gagagaagtt
ggatgatttt
ttagtacatg
atcctttata

aaaggcagga

ttagagtatc
gggagataaa
acaggatatc
aatagctaca
cctecaggcetg
ttttaggcetg
cattaagatg
aatgtaaatt
tcaaagcata
tcatcatatt
gttaaaataa
gaataatgaa
tgtacaatgt
aattccattg
gatatgcgag

tgtaatagga

tacaaacatc
atctectttag
agcctagttg
taaagaaaaa
taataatctt
ttaaaaattg
ctttgtgact
tggttggttg
aagcacaatc
cgtaccttge
cactgctttg
gtaacagcca
ggcaccttac

aagtaggtat

acaggtgtgt
cagggttatc
atttctttag
ccacagtcag
gaattacaca
gttatagtgg
gataaatgag
ttttatctta
accaatacac
ccttatttaa
ggacattgcet
aacgttgaat
cactggacaa
tctaggagag
tttatgtgta

cagaatcatg

111

agtggctgaa
atcttataag
aagtgctatt
aaatgaggaa
gctgttttte
tagagaccag
gctctacact
tcattatttt
atcactgatt
atttctctga
tgttaatgac
tgtcatctta
agctcaaaac

gatctctaaa

gtgtggaaat
tgaggcggaa
tgatgctacc
ttttataggt
gcaagcagac
aaaaagaaaa
gatggaaaag
atttgaataa
atgcatatat
taaactttct
aagaaattac
gcatttaatt
taaatatgaa
gaaacacatg
gtgtttggaa

gtgataacag

PCT/US2005/027660

atagctcaga
gccagceatta
atgagtgtgg
attatttcat
ctctttatga
ctcactggaa
gcatgtctga
gcaatcagcc
agaagatcac
attctagtct
tttgagcgat
cacacctagce
ttttgtttca

gtaaaaaaaa

gcteggatga
agttaggctg
gtggtgtagg
tcagagacta
atagacagga
attttagaaa
ttacactcca
gatattgcta
atcacatata
aagagttctt
acatcaaata
ccatatgcet
aataaacatg
tgcagtagac
accaaaggag

aaatggcatt

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960
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taatttagac
agaatgaagg
aggactaata
agactgggta
aggcctcagg
ggagagagag
cccteactat
aaagtccccce
gagccaaatc
agtttagata
agtgcttcac
caggtaggag
gtaagagcag
ggaagggact
tattcctttg
atattgcaaa
tggttattaa
ttccttgeag
cttttggcaa
tetecgatca
gtgtecattgt
taactattct
ctttcatctc
tacaaatatt
tgtgtcatga
aggttatgtt
agaaaattaa
attaaaatta
tgatgatagt
ggagttctta
ttctttaaaa
ttttttgttt
ataatttttg

gcgttaaatt

tttaaagttt
atgatgttac
cacagcaggt
atctacaaac
aaacttacaa
agcaggggaa
catgagaaca
ccttgacaca
atatcagtag
tggecattggce
aaaaataatg
gggtttagga
gtatttagaa
gggagtgaac
tgacccecte
gcctactgca
cccagaaatg
tggcectgtgt
ccagaatcaa
ttctaaccag
atcctggect
gttgttgett
ttttatgtaa
ttttgceceet
attaatggta
ctcagtctgt
gaaaaaatgt
ttttecteta
ccttataagt
aataacttaa
tacatttttt
gtgaattttt
ccettttatg

caaaatatat

gtcagtggtt
ataaatgagc
atattagtct
aaaagaggtt
tcatggcaga
atgccagaga
gcatgaggga
tggggattac
gctagcctag
tagctgggta
tagaaagcaa
gtaaaacaag
atacaagagc
tttecaaatgt
actgaattte
ttatttette
attctctcag
caagggaatt
aactctatct
ttecagettect
cttgactaaa
aaatattaca
atatgtattt
cttctaacaa
taccaacata
ttttgtctaa
ttectgagtat
ttctcatgtt
gttacttttt
aaggcaaagt
cttatgttct
gttgttattt
atatacagtg

tcacactatt

aatagtgtta
aaggagacac
gttttcacac
taactgactce
agacaaaggg
tttatcgaac
aaccgccccc
aattcgagat
atatggaagg
aggctttaaa
tgaggaagat
atgaagatta
aggcatttag
ttttaaacta
tttgattttt
tttecattttg
aagaggctca
tgtttgaaaa
ttctttgcta
gttttctetg
attacaaata
gaaaaaaatt
ggtttattta
atttaggata
aatcttgtaa
gaaaacatat
cctcacaact
gcattttgeca
aatataaata
aagcagaaag
aagttcattt
gtaattaagt
tagtttctat

tcttecaactg

112

gtggcaatat
acaggctgta
tactgtaaag
acagttccac
gcatgtctta
aaccagttct
atgatccaat
gaaatttggg
gttgcaaata
cagaggaaca
agaagagact
aagagatgct
aaatacagaa
tecctecgtte
ttcttatcta
gatcgttggt
gttgctggtg
gtaaaaagtg
cacttaacac
tattgaaagt
cagcatcaag
aaatggtcta
gaaatcttaa
agcaatactt
tattaatttt
aaaattgtaa
tacagctctt
gaaaaaattc
tcagtattaa
agcatttaaa
gctttgatat
ttaaatttta
gcagattatc

agtctttgat

PCT/US2005/027660
ctctgtctaa 1020
agagtgaatg 1080
atattaccgg 1140
acggctggag 1200
caaggtagca 1260
catgagaact 1320
caceccecceac 1380
tggggatgea 1440
tttaattaga 1500
catgtatgta 1560
agagggaaat 1620
tatttggaaa 1680
aacagcacag 1740
cagagtttca 1800
gtatagcatt 1860
ccttgacttg 1920
ttatectegge 1980
tatctectgtg 2040
ccttttaact 2100
gcatgaatcc 2160
gcaacactcce 2220
tagcatttga 2280
attagtttet 2340
ggtagttttt 2400
attaagtagg 2460
atgacttgcet 2520
taaacgtaaa 2580
atattaatge 2640
agagaaaact 2700
ttaatagaac 2760
tgtttataca 2820
aaatcttgaa 2880
attggagtct 2940
aagtttaagt 3000
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acactaagtt
tcgecagctcet
tgcagcacat
ttctgcacaa
tgaaacttca
agatgagatt
gtaaatggat
gtaggtagct
gcagcagcag
tagactccaa
tetectgtte
cagtttggat
agactcctce
ggaatatgct
aataacacat
cagcttttat
aaggtttcct
cttatgatct
ttaaaggatg
acatgtgtat
ataaaagaac
ttaataatag
cttttacatt
taaactgaat
actgtaatca
aaatgagtct
agctatettt
tagcatccaa
ggcataagtc
gcagtgagaa
atgctaatag
ctacatataa
aaaccaggcc

attagctaac

tgttttacta
cttttggaaa
gctttgcetta
aaaatgttta
aggaagaagc
ttcaatatat
ggggetctge
cctcagatgg
ataaagctgg
gtcaacactc
tttctectta
gctccattac
tcaacacttt
tcetttttat
tttgcaaaat
ctccattact
tagcatgggg
ttttaattgt
ctaattaaag
ttctetttag
aattatataa
atcagtaatt
tgtatgtata
taccttgcaa
aatagtaaag
tggaagtttt
aagtgaaata
actaaaatac
tgaaacttta
cgtgcaagga
ctaacacagc
taatgttgta
tctgttacta

ctttteccag

aaagtgttaa
acgattgtgt
tgtgctgcaa
aaatgtacat
atggacaact
acaactcact
atctgatgag
ctctatcttt
ttttaggctg
tttgcatgag
gtgagtctga
ccaaactctce
ctcttatttt
attacggcaa
cctcatacaa
ttectttgee
tgaatgggtc
ttggctagta
atacacccac
aataatttaa
tttttecaagt
tgtaaacttt
attcttaact
agcaaactaa
aaaaaagatt
cttggaatta
aaaaagatct
gttgtaatag
tgttgcttga
aactaataca
attaagtaat
tgaaatgaaa
taataaacat

aataaattte

tttctgaatt
aataatttaa
acagatacag
gatacttgca
tacttgctca
agacaactac
gatcgtaact
gccageggca
gatggaacca
agaatcttgt
ctgtagggct
ttectgatgcet
cctttetett
agcagcaact
ttaataatgt
tcatctcttt
taaggttgtc
agattttaat
tgcatttgca
ttttgatttc
gctgcteatt
tgcaacaaaa
atacatataa
taaaacatta
tttaccctte
taccatcaat
tctaagecatt
aactgttatt
gtgctttttg
ttagaaggca
atcatatcac
acatacacag
ggtattgaaa

ccegtatace

113

atagtaactt
acaatgtaag
gtttcaaatg
tttggctaaa
ttagtatagt
atttgttttt
tttctagtca
gttttgcaca
gccttacaag
ccttggacac
ttctttaata
agttttgcag
cacggcttta
aagattgcca
acccagtgat
ctgcaaatgc
ggtcttacca
acaataattt
agttgaataa
tgagagtgat
ccacaaaaaa
taacttaggc
gaatattcta
agtacatttg
actaaactct
atttctttta
gcagaggttt
tgaattgtct
cagcattage
caagtgcatt
gtcgtegtaa
gagaataaat
tcataagttg

tactctaaac

PCT/US2005/027660
aaaatacaca 3060
agttgaacag 3120
agcttecattc 3180
gaaatcatga 3240
gtgtacaagc 3300
aggttcaatg 3360
tagatctagt 3420
agcactggtg 3480
aacaggttgg. 3540
tgacctcttt 3600
cgcatgaata 3660
agccaagaat 3720
ctgattaatt 3780
ttaaattttc 3840
taaaattact 3900
attttctggg 3960
gttcaaatag 4020
attatttgtc 4080
aataatgact 4140
aagtaatcat 4200
gaatgtggga 4260
atgatgcgtg 4320
atatatgaat 4380
caaaatctta 4440
caggttataa 4500
agcatacatt 4560
atttttcaaa 4620
tgcattataa 4680
tgtaaacaga 4740
tectgecatgt 4800
gaaaatgtaa 4860
gcatgcacat 4920
ttgaaaattt 4980
cacaagaaaa 5040
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ggacacagca
aatcagaaaa
cacagatgtt
gtaaggtcaa
tactatatga
attaaacaaa
actgcatgaa
gtataatcat
ttttgagggg
ctgagaatgt
gttatctcta
tgctataatg
cctectetea
ccetgagtea
aacaaccagc
atagcaagcc
agggatccac
gcgaccttet
tatagtaaat
ggaagtgatg
taaatgcaat
ctcttaagta
aacaaaactc
ttgctatgca
gttgtactat
ttttatgttt
catgacatga
taatgatggc
atgcaaagga
aaaaaatagt
taagtcttaa
ttaaaaaaag
atctgagaat

tacagttttt

catatcattt
tacctattge
gttgagttte
tttaatatat
catttttctg
tacaacagta
tttgcatata
gcaatattga
gccagtgggg
agaaaataca
ggtagattta
tcattctcta
aagacctcga
aagtcagagg
attgcctcat
cagtttccca
tggacctagg
tgacatagga
gagaggagac
actctaaaca
gtaaagacac
caccacccac
gcectacagg
agctcactct
atgtgaatta
aaattttgca
agaaaaagac
tgtaacaaat
acaatggtgt
agaaaggtgg
gactgaatat
aaattaaagt
tacaataagc

taaaaacatt

ttcaatgaga
atgctggata
tgccaaaaga
gtgtctgage
tgttcagaga
tatacttcat
tctttgacaa
gttgtggatt
gtgttgttag
tttttctaca
caggttagte
gaacccattc
cctaccagcec
ccteggecca
cgaagggaag
tctececaggtg
aaaaccgagg
tatatgggct
atacaaagct
gtgcaatgaa
acagccacac
cttaactctt
aagaaaagga
ttttagctct
ataggctgtg
ctgcaatttt
tgaatgtgaa
catgttagat
tggcaaagtc
cttttactat
gcattaaagt
tttatttaga
aagaggaaat

ttetgaatta

atttggagcce
tacaaggtga
gatagaattc
agacctttca
gattttgtaa
aaatagcttce
tatcaataat
ggtggatctg
cttattaaaa
gagatgcacc
atagtgcaga
cetttatttt
cattttctac
ctaaaaaaca
gaatgacaga
gccacagctce
tgttgagagc
ccaacagtca
gctctgaagg
caatttattt
atatcccaca
tcttgtcagg
ttctectetg
gctcatatta
gtgcecatata
atttggtgat
gggagtttct
ggttttcagt
ttectttgaat
tgacaaaagc
atgcaggtag
atcaatttta
taaggtgttt

tcgtaattaa

114

tgctcagata
ttttaacctg
attgtgtatg
tgtaaaattt
gtttccaagg
tttaatttta
attgtcaagg
ttttatgttce
attgaacaaa
aatatttggt
aatataggac
cattttagga
tgacagtaac
caagggaggyg
tgaggaggcc
atcaggaaca
aggccaccag
aggacagttt
accatcaggt
atgtactatt
gatattttca
agtatataaa
tatataattt
ttgtectgtte
ttaactttta
aagcacaaat
gtactgtaag
tggggtgtag
atcagggact
cggggtcaaa
caaagatgta
cctgtecattg
tgcaagagct

gctctceccaac

PCT/US2005/027660
caataatatt 5100
ctatcctcta 5160
tggataagtg 5220
cagatgtaat 5280
atgaaatttt 5340
agaaataaaa 5400
ttaaataaaa 5460
atttgtttga 5520
atatgtgcag 5580
atcttcatat 5640
agaatcagtg 5700
aaagccttta 5760
accagtgcag 5820
cggatggacc 5880
ttggtgcect 5940
gcttctteta 6000
cgcaatgcca 6060
acaggtgaat 6120
ccggactcat 6180
aaaagaactg 6240
ttgtgttett 6300
aaagaaagaa 6360
cttttgtgea 6420
ttattggtct 6480
attgtgtaac 6540
ctctactect 6600
ctagattgga 6660
aaataggaag 6720
gagtcaataa 6780
aaaagtagtt 6840
ataaatttgc 6900
taattgaccc 6960
gtatttatat 7020
tegttaagte 7080
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agaatataat
atagttaaag‘
attgcaatat
gcatcactta
tgattaagaa
cagtgccgag
tacattctca
tgaaaagaaa
agaccttgta
caagaagttc
ttagctactg
gtgacatttt
caaatttttc
aggatcagtt
gctcagtagce
catcctttet
atgggcccca
ttctgagaca
tgcagtgtga
gaatacatac
ccctgectaa
ctttatgttt
atagcectttg
tgaagtatgt
attgtcttceca
tggttacttg
acattgggca
aaaatgctgt
gtcagcttge
cagaaaaata
gaatatgatt
gactgcaaga
gctgcaatgce

ttgggaaaat

atgaagttcc
aagcaattta
cttatttcat
aattcatgac
gtgaagttta
agtatgttca
gaaattggct
aatttaaaag
agtggacatt
ctgaacatta
tacatgtata
cccatgggtt
ctatgataag
ctaaaatacyg
caatttttgt
attccctgag
ccagcttttt
cagttattaa
tttetetggg
ttattcacaa
cctetttcta
ctectatgacc
atccctggta
gtgtgcagat
gcatataaaa
gaatgttctt
gtcaatttat
atgtagctat
tactgacaaa
caaataccta
agaaattcac
ggaaatctgg
aatcatgtcc

agctctattg

ccaaggaaac
ttattagggce
ctttctaata
ttaaaaaata
tgccacccaa
gttcgecagta
tccaactaaa
gagaaaaaaa
aataattgtc
gtcatgtatg
gtcagtcaag
tcctacacaa
ttcagttgtt
ggaccccttt
cacgtcgtta
actgcatcag
ggtgccatgt
accctttate
acaaagagac
ctctaggatg
tttaaaggca
cagtttagtc
gctggceaggt
gacttttgga
attaactgtt
tcagaatagt
gcacccaaaa
acaaaggaat
gtagtaaaaa
tgagagccac
tgagctcact
gtgggagaga
aatacaagca

gtgcccaaac

gaacaaaatg
atactcgggce
catgtacagt
atacagttta
tgtatagcca
agtagattta
atacgtttga
tgcatgttta
ctgccteatt
ctcagaataa
tagaagagga
tcttaaattt
ggtactctte
gagtgacaat
taacaaggag
cacaggcaag
aatttatttc
aactttctac
tgaggaagat
tgaggacttt
aacaaatttc
taaaacctta
gttggtgatt
ataacgtggg
gtagttaaaa
ccatgttgcee
tatcaccctc
tcagaaacat
gctactéatc
agcagtttct
cttgcaggtt
atgtaatctg
cagcttcatt

tcaggtatgce

115

aactctagaa
tgtttccaaa
gcacactaga
tatacaactt
aattgtacgt
ttggaataaa
cccattttga
taaacttttt
tgttttecacg
atgtgacttt
ccttectgaa
tatttctgte
taaaaatatt
tcgecacteca
atgacataat
tatagaatgt
ttcgectgaag
catcagtgcc
gaaaagtttc
aaatatctct
gaagaggttt
gttcattaca
aataaaccaa
catagcatca
ttatgtcagt
tattaaacct
aggtagattg
tactggaaag
agtgttgagt
catttcatag
taaatggagg
atcttgcact
cataacagga

cagtgtatgce

PCT/US2005/027660
tatctagcaa 7140
tataaactct 7200
ggatagagct 7260
gttttttatt 7320
gcttaaaaaa 7380
tattctatgg 7440
ataaggaaat 7500
aaataaaacc 7560
actttgacaa 7620
gaaatatatg 7680
attcccactt 7740
tatactttct 7800
caacgtgatt 7860
tgcattattg 7920
taaacatttc 7980
aatgttctte 8040
agaaaaagaa 8100
tgaattctaa 8160
ttcaaagagt 8220
ttatgaagtt 8280
tgtgttcect 8340
tatacaacac 8400
ggcttcaaag 8460
taccttectg 8520
gcagagcttg 8580
agttttaaac 8640
agggcaagat 8700
caaagccttt 8760
cagatgtcaa 8820
ccgattcaat 8880
cctgcataag 8940
cataggcaat 9000
aacgtcttcet 9060
aggtggagtc 9120
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gccctacccce
gggcatgaaa
aaattcaaaa
tacttgegtt
atatttaaat
cacctctcaa
agtaccattg
tattaaagat
<210>
<211>

<212>
<213>

78

<400> 78
cggcgecgag

teceteccete
cggccgegeg
teggtgtget
cceggeggec
gagaagaagt
ggcgacgacg
cacctecgtge
tgcacctgct
tggagctgeg
gaccgecgeg
cgagaccceg
aagacgtctt
tacgagggca
ctggeccaaca
ctgtcecttcea
ctgcggggca
gagcggacgt
ggcggcgtgg
atgcagctgt
ctggagcgcea
gaggcactge

agccacatca

2051
DNA
Homo sapiens

tctteccaaac
agaattgatt
ccaacatata
gagtacaaaa
atgttttcaa
tttctattca
aactctaaac

atgcagaaac

tagccgggece
ccaggccccg
gcaggaccat
tcatgctcecat
gcgecgeegec
actacttcce
tgategtctt
agaacgtacg
accggcccaa
ggctgcacgce
actccgeege
tgtececegeta
tgcatatgtg
cggactggtc
accgccaggt
tcececegaggg
tggcettctt
tcaacctcaa
aggtggatga
acgactacgc
gggagcagcg
cgcgggagga

ttgagaagtg

atgtecctgtg
ccttecacagg
aggtatcaca
cagatttaat
caggatttga
ataaacttat
tgtggtttat

ataatattca

gggccggage
ccceccgece
ggttgagcge
cttgtaccag
cgacgacctg
ggtccgegag
cctgecacatc
cctegaggtg
ccgeegegag
cgactggacc
gctgegeacg
cctgagcgag
tgatgggcge
gggctgecacg
gcgcatgetg
caagcgggcce
cggcctgace
gttcatccgg
agacaccatc
caaggacctce
cctgaggagce
tgcecgacgag

gtagtggcgg

agatttttaa
atttgaatcc
caaccaagaa
ggtgttctat
gttgaaagtt
gtaattgtcc
cttecactact

aaaaaaaaaa

gcgggegegg
gggceccgge
gccagcaagt
tacgecgggee
tacctgttce
ctggagcgcet
cagaagacgg
cecgtgegact
acttggctet
gagctcacca
cccaggaagt
tggcggeatg
acgcccacge
ctacaggagt
gccgacctga
cagctgctge
gagttccagc
ccectteatge
cggcgecatcg

tteccagecage

cgcgaggage

ccgggecgeyg
tggtggccac
116

aataagatgg
agttcaaggg
aagtaaaacc
gtcatagttt
tgtaatgtgce
attgacaata
gggaagcaac

aaaaaa

cggaggcagc
gatggtgaca
tecgtgetggt
caggactgag
ccacgcccga
cgetgegett
gcggcaccac
gecggeceegg
tcteccgett
actgegtgec
tctactacat
tgcagagggg
ctgaggagcet
tcatggactg
gcetggtggg
tcgagagcge
gcaagacgca
agtacaatag
aggagctcaa
gctaccagta
gtetgetgea
tgcccaccga

ggggaggect

PCT/US2005/027660
gatagtacag 9180
agaatgtaga 9240
attgcaagtt 9300
aatgctctgg 9360
tttgatggaa 9420
taatgataac 9480
tgtgcatcag 9540

9586
tgcgcececgge 60
catgcggegg 120
ggtggcggge 180
cctgggegeg 240
cecccecactac 300
cgacatgaag 360
ctteggeege 420
ccagaagaag 480
cteccaccgge 540
cggegtgetg 600
caccctgcta 660
tgccacgtgg 720
gecgeccetge 780
cccgtacaac 840
ctgctacaac 900
caagaagaac 960
gtacctgttce 1020
cacgcgggcg 1080
cgacctggac 1140
caagcggcag 1200
ccgggcecaag 1260
ggactacatg 1320
cttggggggt 1380
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gtgggggata aaacaggaca gacgacaggt ccacccaaga ctgtcaaggg atgagcatcc 1440
caaacctgct ccacagaggt agctgcgtce tgaaaaaaaa cagagcaggg atgtagtggg 1500
gctgggcagg gatggggget tgagaaatca acaggtgcag cccagtgggt cagaggaaag 1560
cgtgetegaa ggatgccatg gtcagggcag ggcctccaga gcaggtgttg tgectggage 1620
tgctetectg gectecttgg atttatcgeca aaaactgaag gtttgcgcaa gagacgagga 1680
cagcggaaag tggacctgcc aggccgggag tgtgtcccte accaactatg cacacagcac 1740
tcgcectcttaa ctectetgte cgggectacta ggagtgagac cagettctgg caactgeccce 1800
agctccagge catcccatag cccctectet tetggetgece cccaatgccece cgaggcectgg 1860
ggagccccca gctcaccecat ctgtagctcece ctcaaagtca gggcccacce catctgaggce 1920
agagaagact cgagtccagc ccccaggaag cctgetccce tectcectggcecee atggtcectge 1980
ttcatgettt gggtcaggag gccaaagcectg atgttcagge cccacccact ccctacagte 2040
ctcagaccce g 2051
<210> 79
<211> 634
<212> DNA
<213> Homo sapiens
<400> 79
aaatgacaga cataaactaa attgtaaaag ctagtttgtc aactatcaat tttgagttcc 60
atatatataa aaatcatgac ttaaagataa tcttaccaat actagaaatc aagaaataca 120
tcaaataaaa ggaaactcta aaattccatc ttaacttata aatcactttg cacattttac 180
ttacaaagta agattttcct tatttttttc ttcatcttga ttccacgcta tcaactataa 240
gttgcatatg tttgcactgt atttttatta ggtggctcaa gtccattgtg gtacaaagta 300
aaatataaat gattaagaca aaatgcaaag aaatagcaaa attaatttta cagaaaattt 360
cttectagttt aaattgtttt tttaaaaggc cactacaata tgcttcaaaa aaaatcccat 420
atgcctccac ccattatgta tgttttgtet cttaacattt cactgtttcc atgcaatgct 480
aaattaaaac aatcagatca gcactgaaaa acacacacaa gaactttagg cctagactca 540
ggcatagtga catcaagttt taagtgtaaa tatggcatta agaattcaac agtttttett 600
cattagagct tttcttcttt tggtctggga gagt 634
<210> 80
<211l> 5552
<212> DNA
<213> Homo sapiens
<400> 80 ‘ :
gtgatgagat ataatgcatc ctccagtcca tgcacgcttc ctcecttgcaat ttgggcatca 60
ttcctcagtg gaaaccttta aaccctgaaa tccaggaaaa gaaaataaat acattatcat 120
ggacctgagg gatttttace tgttggctge tetgattgee tgtttaagge tggattcege 180
aatagctcaa gaacttattt acactattag agaggaattg cctgaaaatg tgcccatagg 240
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aaacatacca
ccttgtctac
cactggggaa
ctcatatget
tttettcagg
gttteccatct
tccaattceca
gttaaatggg
gccacaactg
aatcaaagta
agtaagtgat
tccagagaat
aggcagtaat
actctttget
ggagacagcc
agcaacggtt
gtacattata
aaagattgcc
ttttattgaa
agagacctct
ctctgattcet
tgaaaatgac
caaccgacgt
tgcagacatt
aggagttttg
agtaactgcce
tgttctggat
gtctgagaat
tggagagaat
tcectattet
cacttttgat
aactatcaac
tactteccttt

tgcagtggat

aaggatctga
agactggttt
attttcacaa
gaggagaatg
ctgatcaaaa
cctgtcatca
tcagcaacag
cagagtgttt
attgttcagc
gaggatggag
gtaaatgaca
gctececegtag
gctgaaatce
ttaaataata
attcacaaag
accatcaatg
agtcccatca
ctaattacag
agagaggtcc
tectttgttgg
gggaagccca
aacccaccaa
gggttatact
gtttatcagc
acagcctcea
agggataatg
gagaatgaca
ctgccaaagt
aaagctgtga
ggagtcataa
gtcaaagcca
gtcatggatg
aagttggtgc

gttgacactg

acatttctca
ctaaagctgg
cctccaacag
agtgtttett
taaaaataat
atattteccat
atcctgacac
ttggactgga
aaaacttgga
gcactccaca
acaggccagt
gtacctectgt
ggtacatttt
ctactgggcet
tgacagtgct
tcaccgatgt
atggcaccgt
tttcagataa
catttcattt
actatgaggg
gtttaaatca
ttttcaacca
taacaactat
ttggaccgaa
gagtatttga
ggacccctee
atagccccaa
atagtactgt
ctctttecat
agtcaaatgt
ctgatggagg
tcaatgacaa
ccetetecage

gaatgaacgc

catcaatgct
ggatgccecct
aatagacaga
tgaacttgag
tgtcaaggat
tccagaaaac
aggcttcaat
tategtggaa
tagagaacag
gaaatccagt
gtttaaagag
aattcagctc
tggtgcccag
gattacagtt
ggctagtgac
aaatgataac
gtatttatct
ggacacagat
gaaggcggta
caccaaagaa
gactgcectg
gcctgtaatt
tagtgccaca
tgcctecette
cagagaagaa
cctcecaaagce
gtttactcat
gggggtaatc
tctaaatgac
ctcatttgat
acaaccacct
cagcccagtt
cattecetgge

tgaactaaag

118

gccacaggga
ttggtgaaag
gaaaaactct
gtggtgatcc
accaatgata
actttgatca
ggtgtacagc
actccagagg
aaagatacct
acggccatac
ggtcaagtgg
catgccactg
gtegecectg
cagaggtcct
ggcagctcca
cctecctaata
gagaaagatc
gtgaatggca
tatgacaacc
ttcagcttta
gtaagggtta
gagctgtcag
gatgaagaca
tttgatctgg
caagaacgat
caagcggcetg
aatcattttce
acagtgacag
aatgataatt
agagagcagc
cgttectcta
gtcatttctce
tcegtggtag

tatactatag

PCT/US2005/027660
ccagcgceag 300
tatccagcag 360
gtgectggege 420
tcecccaatga 480
atgcccceat 540
acagccgett 600
attatgaatt 660
gagagaagtg 720
atgtgatgaa 780
tgcaggtcac 840
aggtgcatat S00
atgcagatat 960
caaccaaaag 1020
tagatagaga 1080
ctcectgeteg 1140
tagacctcag 1200
ctgtcaatac 1260
aagtgatctg 1320
aatatttgtt 1380
aaattgttgce 1440
agcttgagga 1500
tttctgaaaa 1560
gtgggaaaaa 1620
accgaaaaac 1680
tcatttttac 1740
tgattgttac 1800
aattttttgt 1860
atgcagatgc 1920
ttgtgttgga 1980
agagttccta 2040
ctgcaaaagt 2100
caccgtctaa 2160
cagaagtttt 2220
tgagtggaaa 2280
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caataaaggc
agcacctact
taagtctttg
ctecctatatce
ggatagtagc
cggtgccatg
atcaaggttc
ggagaacaag
tttgaacttt
tgggacaata
cceggeaccet
tgcttctcea
ccacgtgatt
taaacgctcet
cttcaagaca
ccctgatgge
tagtggaacc
ccaggcctct
gcetttgggt
tttgggtcac
atctecctcete
tgggcacacc
taagcagtat
tctggcaaat
ccaactctaa
gtgcgtcaga
acctataact
atagttctag
attgtgcaaa
atagaatatg
ccagttagaa
gctatacttg
ctgttaacaa

agcaagctat

ttattcecgga
gatgtgggat
cacacgcttg
tatgacttga
caaccctatce
gtggtcattg
aaagcagctc
caaaacaaga
gttactatecg
agcctgecgg
ccaacaacat
cagcctgett
caggaactcc
tccactagtt
aagggccect
tcccaggaaa
ctgatctcac
ccggacaaga
cceegaggat
tctgataatt
tcaacctttg
ctgaccagag
ggctccaatg
ctgaagtctt
gaaaaggcta
gctttatgta
ttgtgttage
ccatgcaatt
ttttttttat
catttggaaa
aattgtgctt
acattatact
cgttagtgga

tattaacaac

ttgatccagt
tgcatecgttt
tgcttgtatt
tccgcaggac
aaaatgagga
ttgtgatctt
agaggagcaa
aaaagaaaag
aagagtccaa
ctgaactgga
tcaagcctaa
ttecatctcaa
ctttggacaa
cagatcactt
tacacaccag
gctgecagtga
accctcttee
ggactgaagc
tagctgaagc
gctggatgcce
caccccagaa
cctggaaaga
aaggccattt
ataagcaagc
tatgggacct
ttcaatagat
accatggaga
ttgtttacta
tattgcattt
gtaagaaagt
tttettettt
gcaaacaaaa
cacttgtaag

ttttgtgtac

aacaggtaac
ggtggtcaac
cctttatgtt
tatggagacc
ctatctaacc
cgtcaccgtt
gcaaggtgcc
aaagaaaagg
acccgatgat
ggagcaaagt
cagtcctgac
accagacact
cacctttgtt
cagtgcctca
acagtcgcag
cagtggtcta
tctggttecag
agatggcaac
tacagagatg
tecctggettg
agaatgggtg
agacagcaac
caacaatggc
aggaggtgct
aataacttta
ctctacaact
atacaatgtt
gaattgatta
tattttgacce
ttcatggatt
ttttttttgt
cttaaagaga
tcaatcagtg

ttataatgtt
119

attactctgg
ataagtgacc
aacgacactg
cegttggaca
atcatgattg
ctggtgeget
gaatggatgt
aagtctccceca
gcagttcatg
ataggaagat
ctggeccaage
ccagttteeg
gggggttgtg
gagtgcagtt
cgeegtgtta
ggagaccatg
ccacaggacg
tctgatcecca
tgcactcaag
ggtccatatc
aagaaggaca
aggaaccagt
agccacatga
actgagagtc
aatagacatg
atgcecectte
tttgcaacat
cactctecag
ctggactget
agagtgactg
cattgatttg
taagcattaa
ttaaagtatt

cacctaaaaa

PCT/US2005/027660
aagaaaaacc 2340
tggggtaccc 2400
ctggaaatge 2460
ggaacatagg 2520
ccatcatcgce 2580
gtcgecatge 2640
ccceccaaacca 2700
aaagctctet 2760
aacctatcaa 2820
ttgactgggg 2880
actacaaatc 2940
tgaaaaagca 3000
acacccttte 3060
cccaaggagg 3120
cgttteatet 3180
agcecggtggg 3240
aattctatga 3300
actctgatgg 3360
agtgcttggt 3420
aacaccccaa 3480
agcttgtgaa 3540
tcaatgaccg 3600
cagacattcc 3660
ctaaggagca 3720
ctaataccgt 3780
tagcagggat 3840
atgagagaag 3900
agatctctce 3960
gctatgaéca 4020
aaaaacatat 4080
tgetgggact 4140
acctattgtg 4200
tgtaaataga 4260
tgttgtagca 4320
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taattctgtg
ttgttgettce
aaacaatctc
cttatgatgc
aaaaaggact
aagtaggcaa
gttatccacc
aaaattagca
gtgtctacaa
ttgtaacaca
atgtaacaga
tattgctgtt
gtcacttagg
caaacaaatc
aaacaaataa
gccacggtte
aaaaggtttg
atagcagttc
ttgaagtaca
taaacaatta
tgcaataaat
<210>
<211>

<212>
<213>

8l

DNA

1018

ttttatggtt
tttcagtgag
aagcacttgt
cggaattctg
tctgcaaaag
aagcaaaatc
aaaagtgata
tatatggaag
ctttgttgaa
agtgttatta
acattctcca
taactgtttg
tcaaaccaat
caaattcgaa
atagcatgca
accatcaatt
ctaatctgat
acatttttcc
tttttgtegg
teccttgttac

gttctgaatt

Homo sapiens

<220>

<221> misc_feature

<222> (198)..(200)

<223> n is a, ¢, g,
<220>

<221> mnisc_feature

<222> (202)..(206)

<223> n is a, ¢, 9,
<220>

<221> misc_£feature

<222> (209)..(210)

<223> n is a, ¢, g,
<220>

<221> misc_feature

<222> (214)..(214)

gcttetgtec
gtgtttctgt
gtttaaaaaa
taaacaataa
cttggaaatt
acttaattag
taatatcctg
aaaaatcact
atggcacagt
gaccatagcce
ggtagggtag
ttatcatagt
aaagtggcaa
cattcttaga
acaaaatgtc
taaaagtaaa
agttaatttg
acagtataat
tttgtgagag
tgectttgecea

cctgaaaaaa

or t

or t

or t

ttectttttat
gttagtagtc
ggttetgaaa
agatgaaaga
cagaacctat
caccattaag
tacttgtcac
attcaaaaat
ctgtgttgat
acaaaatatt
ttgggggaaa
tggtcaatge
ctaatgttaa
aggtttttgt
tttattgaaa
aaaaccaaaa
ttcttaccaa
ggaaaataat
gtgtttgatg
gttctacgtt

aa

120

ttacctcttt
tgtcttgaca
tcttgettcet
aaaaatgaaa
tttttatcat
tgagagagta
tcatgtaaaa
agtttcaatt
cctcatatac
taatgtgttg
taaagggata
ctggcaggta
taagatttca
taaggcatga
gaagtggaag
daaaaacCaaa
aaaataaaat
gggtaggggt
actttgacag

atttacaatt

PCT/US2005/027660
gttgttattt 4380
cacattgttce 4440
catatgatag 4500
actttataca 4560
cttatttteca 4620
atggaaaacg 4680
ctaatgtatc 4740
gggcaaatgt 4800
aataatgttg 4860
tgccttecatg 4920
aatctctaat 4980
ccagcatatt 5040
gttgcacgtg 5100
cagatgattt 5160
ttatcttaat 5220
aaatttaaaa 5280
tactttgtaa 5340
gcattgctta 5400
aataaatatc 5460
attcagctct 5520

5552
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