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Abstract of the Disclosure

Assessing Colorectal Cancer
A method of assessing the presence or absence of colorectal cancer or the likely
condition of a person believed to have colorectal cancer is conducted by analyzing the
expression of a group of genes. Gene expresson profiles ina variety of medium such as

microarrays are included as are kits that contain them.
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ASSESSING COLORECTAL CANCER

BACKGROUND

This application claims the benefit of U.S Provisional Application No.60/368,798 filed
on March 29, 2002.

This invention relates to diagnostics and prognostics for colorectal cancer based on the
gene expression profiles of biological samples.

Colorectal cancer is a heterogenous disease, consisting of tumors thought to emerge
through three major molecular mechanisms: 1) mutations in the adenomatous polyposis coli
(APC) gene, or the B-catenin gene, combined with chromosomal instability, 2) mutations in
DNA mismatch repair genes, such as MLH1, MSH2, PMS1, PMS2 and MSH6, associated with
microsatellite instability and mutations in genes containing short repeats, and 3) gene silencing
induced by hypermethylation of the promoter regions of tumor suppressor genes. The genetic
complement of individual colorectal cancers is likely to include different combinations of
genetic instability, specific mutations, and gene silencing. Chromosomal instability (CIN) is a
common feature of cancers in general. It implies an aneuploid phenotype, in which whole
chromosomes or large parts of them are being lost or gained. Microsomal instability (MIN) is
found in diploid tumors with an increased mutation rate in short repeats. Both forms of genetic
instability are common in colorectal cancer.

Colorectal cancers thus have complex origins and involve a number of interactions in
different biological pathways. Serum markers, histological, and cytological examinations
historically used to assist in providing diagnostic, prognostic, or therapy monitoring decisions
often do not have desired reliability. Likewise, while use of a single genetic marker (e.g.,
increased expression of a particular gene) may be beneficial, the diversity of the cancers make it

more likely that a portfolio of genetic markers is the best approach.

SUMMARY OF THE INVENTION

The invention is a method of assessing the presence or absence of colorectal cancer or the

likely condition of a person believed to have colorectal cancer. In the method, a gene expression
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profile of a patient sampie is analyzed to determine whether a patient has a colorectal cancer,
whether a patient does not have colorectal cancer, whether a patient is likely to get colorectal
cancer, or the response to treatment of a patient béing treated for colorectal cancer.

Articles used in praéticing the methods are also an aspect of the invention. Such articles
include gene expression profiles or representations of them that are fixed in machine-readable
media such as computer readable media.

Articles used to identify géne expression profiles can also include substrates or surfaces,
such as microarrays, to capture and/or indicate the presence, absence, or degree of gene

expression.

DETAILED DESCRIPTION

The mere presence or absence of particular nucleic acid sequences in a tissue sample has

only rarely been found to have diagnostic or prognostic value. Information about the expression
of various proteins, peptides or mRNA, on the other hand, is increasingly viewed as important.
The mere presence of nucleic acid sequences having the potential to express proteins, peptides,
or mRNA'( such sequences referred to as “genes”) within the genome by itself is not
determinative of whether a protein, peptide, or mRNA is expressed in a given cell. Whether or
not a given gene capable of expressing proteins, peptides, or mRNA does so and to what extent
such expression occurs, if at all, is detemﬁned by a variety of complex factors. Irrespective of
difficulties in understanding and assessing these factors, assaying gene expression can provide
useful information about the occurrence of important events such as tumerogenesis, metastasis,
apoptosis, and other clinically relevant phenomena. Relative indications of the degree to which
genes are active or inactive can be found in gene expression profiles. The gene expression
profiles of this invention are used to diagnose and treat patients for colorectal cancer.

Sample preparation requires the collection of patient samples. Patient samples used in
the inventive method are those that are suspected of containing diseased cells such as epithelial
cells taken from a colon sample or from surgical margins. One useful technique for obtaining
suspect samples is Laser Capture Microdisection(LCM).LCM technology provides a way to
select the cells to be studied, minimizing variability caused by cell type heterogeneity.

Consequently, moderate or small changes in gene expression between normal and cancerous
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cells can be readily detected. Ina preferred method, the samples comprise circulating epithelial
cells extracted from peripheral blood. These can be obtained according to a number of methods
but the most preferred method is the magnetic separation technique described in U.S. Patent
6,136,182 assigned to Immunivest Corp which is incorporated herein by reference. Once the
sample containing the cells of interest has been obtained, RNA is extracted and amplified and a
gene expression profile is obtained, preferably via micro-array, for genes in the appropriate
portfolios. _

Preferred methods for establishing gene expression profiles include determining the
amount of RNA that is produced by a gene that can code for a protein or peptide. This is
accomplished by reverse transcriptase PCR (RT-PCR), competitive RT-PCR, real time RT-PCR,
differential display RT-PCR, Northern Blot analysis and other related tests. While it is possible
to conduct these techniques using individual PCR reactions, it is best to amplify complimentary
DNA (cDNA) or complimentary RNA (cRNA) produced from mRNA and analyze it via
microarray. A number of different array configurations and methods for their production are
known to those of skill in the art and are described in U.S. Patents such as: 5,445,934; 5,532,128;
5,556,752; 5,242,974; 5,384,261, 5,405,783; 5.412,087; 5,424,186; 5,429,807, 5,436,327,
5,472,672, 5,527,681; 5,529,756, 5,545,531, 5,554,501; 5,561,071; 5,571,639; 5,593,839;
5,599,695; 5,624,711, 5,658,734, and 5,700,637; the disclosures of which are incorporated
herein by reference.

Microarray technology allows for the measurement of the steady-state mRNA level of
thousands of genes simultaneously thereby 'presenting a powerful tool for identifying effects
such as the onset, arrest, or modulation of uncontrolled cell proliferation. Two microarray.
technologies are currently in wide use. The first are cONA arrays and the second are
oligonucleotide arrays. Although differences exist in the construction of these chips, essentially
all downstream data analysis and output are the same. The product of these analyses are typically
measurements of the intensity of the signal received from a labeled probe used to detect a cDNA
sequence from the sample that hybridizes to a nucleic acid sequence at a known location on the
microarray. Typically, the intensity of the signal is proportional to the quantity of cDNA, and

thus mRNA, expressed in the sample cells. A large number of such techniques are available and
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useful. Preferred methods for determining gene expression can be found in US Patents
6,271,002 to Linsley, et al.; 6,218,122 to Friend, et al.; 6,218,114 to Peck, et al.; and 6,004,755
to Wang, et al., the disclosure of each of which is incorporated herein by reference.

Analysis of the expression levels is conducted by comparing such intensities. This is best
done by generating a ratio matrix of the expression intensities of genes in a test sample versus
those in a control sample. For instance, the gene expression intensities from a diseased tissue
can be compared with the expression intensities generated from normal tissue of the same type
(e.g., diseased colon tissue sample vs. normal colon tissue safnple). A ratio of these expression
intensities indicates the fold-change in gene expression between the test and control samples.

Gene expression profiles can also be displayed in a number of ways. The most common
method is to arrange a raw fluorescence intensities or ratio matrix into a graphical dendogram
where columns indicate test samples and rows indicate genes. The data is arranged so genes that
have similar expression profiles are proximal to each other. The expression ratio for each gene is
visualized as a color. For example, a ratio less than one (indicating down-regulation) may
appear in the blue portion of the spectrum while a ratio greater than one (indicating
up-regulation) may appear as a color in the red portion of the spectrum. Commercially available
computer software programs are available to display such data including “GENESPRING” from
Silicon Genetics, Inc. and “DISCOVERY” and “INFER” software from Partek, Inc.

Modulated genes used in the methods of the invention are shown in Table 1. The genes
that are differentially expressed are shown as being either up regulated or down regulated in
diseased cells. Up regulation and down regulation are relative terms meaning that a detectable
difference (beyond the contribution of noise in the system used to measure it) is found in the
amount of expression of the genes relative to some baseline. In this case, the baseline is the
measured gene expression of a normal cell. The genes of interest in the diseased cells are then
either up regulated or down regulated relative to the baseline level using the same measurement
method. Diseased, in this context, refers to an alteration of the state of a body that interrupts or
disturbs, or has the potential to disturb, proper performance of bodily functions as occurs with
the uncontrolled proliferation of cells. Someone is diagnosed with a disease when some aspect

of that person’s genotype or phenotype is consistent with the presence of the disease. However,
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the act of conducting a diagnosis or prognosis includes the determination disease/status issues
such as therapy monitoring. In therapy monitoring, clinical judgments are made regarding the
effect of a given course of therapy by comparing the expression of genes over time to determine
whether the gene expression profﬂes have changed or are changing to patterns more consistent
with normal tissue.

Preferably, levels of up and down regulation are distinguished based on fold changes of
the intensity measurements of hybridized microarray probes. A 2.0 fold difference is preferred
for making such distinctions or a p-value less than .05. That is, before a gene is said to be
differentially expressed in diseased versus normal cells, the diseased cell is found to yield at least
2 more, or 2 times less intensity than the normal cells. The greater the fold difference, the more
preferred is use of the gene as a diagnostic. Genes selected for the gene expression profiles of the
instant invention have expression levels that result in the generation of a signal that is
distinguishable from those of the normal or non-modulated genes by an amount that exceeds
background using clinical laboratory instrumentation.

Statistical values can be used to confidently distinguish modulated from non-modulated
genes and noise. Statistical tests find the genes most significantly different between diverse
groups of samples. The Student’s t-test is an example of a robust statistical test that can be used
to find significant differences between two groups. The lower the p-value, the more compelling
the evidence that the gene is showing a difference between the different groups. Nevertheless,
since microarrays measure more than one gene at a time, tens of thousands of statistical tests
may be asked at one time. Because of this, there is likelihood to see small p-values just by
chance and adjustments for this using a Sidak correction as well as a randomization/permutation
experiment can be made. A p-value less than .05 by the t-test is evidence that the gene is
significantly different. More compelling evidence is a p-value less then .05 after the Sidak
correct is factored in. For a large number of samples in each group, a p-value less than 0.05 after
the randomization/permutation test is the most compelling evidence of a significant difference.

Another parameter that can be used to select genes that generate a signal that is greater
than that of the non-modulated gene or noise is the use of a measurement of absolute signal

difference. Preferably, the signal generated by the modulated gene expression is at least 20%
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different than those of the normal or non-modulated gene (on an absolute basis). It is even more
preferred that such genes produce expression patterns that are at least 30% different than those of
normal or non-modulated genes.

Genes can be grouped so that information obtained about the set of genes in the group
provides a sound basis for making a clinically relevant judgment such as a diagnosis, prognosis,
or treatment choice. These sets of genes make up the portfolios of the invention. In this case,
the judgments supported by the portfolios involve colorectal cancer. Portfolios of gene
expression profiles can be comprised of combinations of genes described in Example 3. As with
most diagnostic markers, it is often desirable to use the fewest number of markers sufficient to
make a correct medical judgment. This prevents a delay in treatment pending further analysis as
well inappropriate use of time and resources. In this case, such a minimal portfolio can be
comprised of a combination of genes from Example 4.

Preferably, portfolios are established such that the combination of genes in the portfolio
exhibit improved sensitivity and specificity relative to individual genes or randomly selected
combinations of genes. In the context of the instant invention, the sensitivity of the portfolio can
be reflected in the fold differences exhibited by a gene’s expression in the diseased state relative
to the normal state. Specificity can be reflected in statistical measurements of the correlation of
the signaling of gene expression with the condition of interest. For example, standard deviation
can be a used as such a measurement. In considering a group of genes for inclusion in a
portfolio, a small standard deviation in expression measurements correlates with gfeater
specificity. Other measurements of variation such as correlation coefficients can also be used in
this capacity.

The most preferred method of establishing gene expression poﬁfolios is through the use
of optimization algorithms such as the mean variance algorithm widely used in establishing stock
portfolios. This method is described in detail in the co-pending patent application entitled
“Portfolio Selection” by Tim Jatkoe, et. al., of equal date hereto. Essentially, the method calls
for the establishment of a set of inputs (stocks in financial applications, expression as measured
by intensity here) that will optimize the return (e.g., signal that is generated) one receives for

using it while minimizing the variability of the return. Many commercial software programs are
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available to conduct such operations. “Wagner Associates Mean-Variance Optimization
Application”, referred to as “Wagner Software” throughout this specification, is preferred. This
software uses functions from the “Wagner Associates Mean-Variance Optimization Library” to
determine an efficient frontier and optimal portfolios in the Markowitz sense.is preferred.

Use of this type of software requires that microarray data be transformed so that it can be
treated as an input in the way stock return and risk measurements are used when the software is
used for its intended financial analysis purposes. For example, when Wagner Software is
employed in conjunction with microarray intensity measurements the following data
transformation method is employed.

Genes are first pre-selected by identifying those genes whose expression shows at least
some minimal level of differentiation. The preferred pre-selection process is conducted as
follows. A baseline class is selected. Typically, this will comprise genes from a population that
does not have the condition of interest. For example, if one were interested in selecting a
portfolio of genes that are diagnostic for breast cancer, samples from patients without breast
cancer can be used to make the baseline class. Once the baseline class is selected, the arithmetic
mean and standard deviation is calculated for the indicator of gene expression of each gene for
baseline class samples. This indicator is typically the fluorescent intensity of a microarray
reading. The statistical data computed is then used to calculate a baseline value of (X*Standard
Deviation + Mean) for each gene. This is the baseline reading for the gene from which all other
samples will be compared. X is a stringency variable selected by the person formulating the
portfolio. Higher values of X are more stringent than lower. Preferably, X is in the range of .5
to 3 with 2 to 3 being more preferred and 3 being most preferred.

Ratios between each experimental sample (those displaying the condition of interest)
versus baseline readings are then calculated. The ratios are then transformed to base 10
logarithmic values for ease of data handling by the software. This enables down regulated genes
to display negative values necessary for optimization according to the Markman mean-variance
algorithm using the Wagner Software.

The preprocessed data comprising these transformed ratios are used as inputs in place of

the asset return values that are normally used in the Wagner Software when it is used for
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financial analysis purposes.

Once an efficient frontier is formulated, an optimized portfolio is selected for a given
input level (return) or variance that corresponds to a point on the frontier. These inputs or
variances are the predetermined standards set by the person formulating the portfolio. Stated
differently, one seeking the optimum portfolio determines an acceptable input level (indicative of
sensitivity) or a given level of variance (indicative of specificity) and selects the genes that lie
along the efficient frontier that correspond to that input level or variance. The Wagner Software
can select such genes when an input level or variance is selected. It can also assign a weight to
each gene in the portfolio as it would for a stock in a stock portfolio.

| Determining whether a sample has the condition for which the portfolio is diagnostic can
be conducted by comparing the eﬁpression of the genes in the portfolio for the patient sample
with calculated values of differentially expressed genes used to establish the portfolio.
Preferably, a portfolio value is first generated by summing the multiples of the intensity value of
each gene in the portfolio by the weight assigned to that gene in the portfolio selection process.
A boundary value is then calculated by (Y *standard deviation + mean of the portfolio value for
baseline groups) where Y is a stringency value having the same meaning as X described above.
A sample having a portfolio value greater than the portfolio value of the baseline class is then
classified as having the condition. If desired, this process can be conducted iteratively in
accordance with well known statistical methods for improving confidence levels.
Optionally one can reiterate this process until best prediction accuracy is obtained.
The process of portfolio selection and characterization of an unknown is summarized as follows:
1. Choose baseline class
2. Calculate mean, and standard deviation of each gene for baseline class samples
3. Calculate (X*Standard Deviation + Mean) for each gene. This is the baseline reading
from which all other samples will be compared. X is a stringency variable with higher
values of X being more stringent than lower.
4. Calculate ratio between each Experimental sample versus baseline reading calculated in
step 3.

5. Transform ratios such that ratios less than 1 are negative (eg.using Log base 10). (Down




regulated genes now correctly have negative values necessary for MV optimization).

6. These transformed ratios are used as inputs in place of the asset returns that are normally
used in the software application.

7. The software will plot the efficient frontier and return an optimized portfolio at any point
along the efficient frontier.

8. Choose a desired return or variance on the efficient frontier.

9. Calculate the Portfolio’s Value for each sample by summing the multiples of each gene’s
intensity value by the weight generated by the portfolio selection algorithm.

10. Calculate a boundary value by adding the mean Portfolio Value for Baseline groups to
the multiple of Y and the Standard Deviation of the Baseline’s Portfolio Values. Values

greater than this boundary value shall be classified as the Experimental Class.
11. Optionally one can reiterate this process until best prediction accuracy is obtained.

Alternatively, genes can first be pre-selected by identifying those genes whose expression

shows some minimal level of differentiation. The pre-selection in this alternative method is
(/ut — K, ) Hy

1<
(0, +0.)

preferably based on a threshold given by , where  is the mean of the subset

M,
known to possess the disease or condition,  is the mean of the subset of normal samples, and

o, +0, :
represent the combined standard deviations. A signal to noise cutoff can also be used by
(lut - MAX, )

0.5<
(0, +0,)

pre-selecting the data according to a relationship such as . This ensures that
genes that are pre-selected based on their differential modulation are differentiated in a clinically
significant way. That is, above the noise level of instrumentation appropriate to the task of
measuring the diagnostic parameters. For each marker pre-selected according to these criteria, a
matrix is established in which columns represents samples, rows represent markers and each

element is a normalized intensity measurement for the expression of that marker according to the



‘(/ur -1 )‘
H
relationship: where I is the intensity measurement.

It is also possible to set additional boundary conditions to define the optimal portfolios.

For example, portfolio size can be limited to a fixed range or number of markers. This can be
(4, - MAX )

8<
(0, +0,)

done either by making data pre-selection criteria more stringent (e.g, instead
(4, - MAX,)
(0,+0,) |

05<

of ) or by using programming features such as restricting portfolio size. One
could, for example, set the bouhdary condition that the efficient frontier is to be selected from
among only the most optimal 10 genes. One could also use all of the genes pre-selected for
determining the efficient frontier and then limit the number of genes selected (e.g., no more than
10).

The process of selecting a portfolio can also include the application of heuristic rules.
Preferably, such rules are formulated based on biology and an understanding of the technology
used to produce clinical results. More preferably, they are applied to output from the
optimization method. For example, the mean variance method of portfolio selection can be
applied to microarray data for a number of genes differentially expressed in subjects with breast
cancer. Output from the method would be an optimized set of genes that could include some
genes that are expressed in peripheral blood as well as in diseased breast tissue. If sample used
in the testing method are obtained from peripheral blood and certain genes differentially
expressed in instances of breast cancer could also be differentially expressed in peripheral blood,
then a heuristic rule can be applied in which a portfélio is selected from the efficient frontier
excluding those that are differentially expressed in peripheral blood. Of course, the rule can be
applied prior to the formation of the efficient frontier by, for example, applying the rule during
data pre-selection.

Other heuristic rules can be applied that are not necessarily related to the biology in

question. For example, one can apply the rule that only a given percentage of the portfolio can
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be represented by a particular gene or genes. Commercially available software such as the
Wagner Software readily accommodates these types of heuristics. This can be useful, for
example, when factors other than accuracy and precision (e.g., anticipated licensing fees) have
an impact on the desirability of including one or more genes. |

One method of the invention involves comparing gene expression profiles for various
genes (or portfolios) to conduct diagnoses as described above. The gene expression profiles of
each of the genes comprising the portfolio are fixed in 2 medium such as a computer readable
medium. This can take a number of forms. For example, a table can be established into which
the range of signals (e.g., intensity measurements) indicative of disease is input. Actual patient
data can then be compared to the values in the table to determine whether the patient samples are
normal or diseased. In a more sophisticated embodiment, patterns of the expression signals (e.g.,
flourescent intensity) are recorded digitally or graphically. The gene expression patterns from
the gene portfolios used in conjunction with patient samples are then compared to the expression
patterns. Pattern comparison software can then be used to determine whether the patient samples
have a pattern indicative of the disease in question. Of course, these comparisons can also be
used to determine whether the patient results are normal. The expression profiles of the samples
are then compared to the portfolio of a normal or control cell. If the sample expression patterns
are consistent with the expression pattern for a colorectal cancer then (in the absence of
countervailing medical considerations) the patient is diagnosed as positive for colorectal cancer.
If the sample expression patterns are consistent with the expression pattern from the

normal/control cell then the patient is diagnosed negative for colorectal cancer.
Numerous well known methods of pattern recognition are available. The following references

provide some examples:
Weighted Voting:

Golub, TR., Slonim, DK., Tamaya, P., Huard, C., Gaasenbeek, M., Mesirov, JP., Coller,
H., Loh, L., Downing, JR., Caligiuri, MA., Bloomfield, CD., Lander, ES. Molecular
classification of cancer: class discovery and class prediction by gene expression

monitoring.Science 286:531-537, 1999
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Support Vector Machines:

Su, AL, Welsh, JB., Sapinoso, LM., Kern, SG., Dimitrov, P., Lapp, H., Schultz, PG.,
Powell, SM., Moskaluk, CA., Frierson, HF. Jr., Hampton, GM. Molecular classification
of human carcinomas by use of gene expression signatures.Cancer Research 61:7388-93,

2001

Ramaswamy, S., Tamayo, P., Rifkin, R., Mukherjee, S., Yeang, CH., Angelo, M., Ladd,
C., Reich, M., Latulippe, E., Mesirov, JP., Poggio, T., Gerald, W., Loda, M., Lander, ES.,
Gould, TR. Multiclass cancer diagnosis using tumor gene expression signatures

Proceedings of the National Academy of Sciences of the USA 98:15149-15154, 2001

K-nearest Neighbors:

Ramaswamy, S Tamayo, P., Rifkin, R., Mukherjee, S., Yeang, CH., Angelo, M., Ladd,
C., Reich, M., Latulippe, E., Mesirov, JP., Poggio, T., Gerald, W., Loda, M., Lander, ES.,
Gould, TR. Multiclass cancer diagnosis using tumor gene expression signatures

Proceedings of the National Academy of Sciences of the USA 98:15149-15154, 2001

Correlation Coefficients:

van 't Veer LJ, Dai H, van de Vijver MJ, He YD, Hart AA, Mao M, Peterse HL, van der
Kooy K, Marton MJ, Witteveen AT, Schreiber GJ, Kerkhoven RM, Roberts C, Linsley
PS, Bernards R, Friend SH.Gene expression profiling predicts clinical outcome of breast

cancer.

Nature. 2002 Jan 31;415(6871):530-6.

The gene expression profiles of this invention can also be used in conjunction with other
non-genetic diagnostic methods useful in cancer diagnosis, prognosis, or treatment monitoring.

For example, in some circumstances it is beneficial to combine the diagnostic power of the gene
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expression based methods described above with data from conventional markers such as serum
protein markers (e.g., carcinoembryonic antigen). A range of such markers exists including such
analytes as CA19-9, CA 125, CK-BB, and Guanylyl Cyclése C. In one such method, blood is
periodically taken from a treated patient and then subjected to an enzyme immunoassay for one
of the serum markers described above. When the concentration of the marker suggests the return
of tumors or failure of therapy, a sample source amenable to gene expression analysis is taken.
Where a suspicious mass exists, a fine needle aspirate is taken and gene expression profiles of
cells taken from the mass are then analyzed as described above. Alternatively, tissue samples
may be taken from areas adjacent to the tissue from which a tumor was previously removed.
This approach can be particularly useful when other testing produces ambiguous.

Combining the use of genetic markers with other diagnostics is most preferred when the
reliability of the other diagnostic is suspect. For example, it is known that serum levels of CEA
can be substantially affected by factors having nothing to do with a patient’s cancer status. It can
be beneficial to conduct a combination gene expression/CEA assay when a patient being
monitored following treatment for colon cancer shows heightened levels of routine CEA assays.

Articles of this invention include representations of the gene expression profiles useful
for treating, diagnosing, prognosticating, and otherwise assessing diseases. These profile
representations are reduced to a medium that can be automatically read by a machine such as
computer readable media (magnetic, optical, and the like). The articles can also include
instructions for assessing the gene expression profiles in such media. For example, the articles
may comprise a CD ROM having computer instructions for comparing gene expression profiles
of the portfolios of genes described above. The articles may also have gene expression profiles
digitally recorded therein so that they may be compared with gene expression data from patient
samples. Alternatively, the profiles can be recorded in different representational format. A
graphical recordation is one such format. Clustering algorithms such as those incorporated in
“GENESPRING” and “DISCOVER” computer programs mentioned above can best assist in the
visualization of such data.

Different types of articles of manufacture according to the invention are media or

formatted assays used to reveal gene expression profiles. These can comprise, for example,
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microarrays in which sequence complements or probes are affixed to a matrix to which the
sequences indicative of the genes of interest combine creating a readable determinant of their
presence. Alternatively, articles according to the invention can be fashioned into reagent kits for
conducting hybridization, amplification; and signal generation indicative of the level of
expression of the genes of interest for detecting colorectal cancer.

Kits made according to the invention include formatted assays for determining the gene
expression profiles. These can include all or some of the materials needed to conduct the assays
such as reagents and instructions.

The invention is further illustrated by the following non-limiting examples.

Examples: Genes analyzed according to this invention are identified by reference to Gene ID
Numbers in the GenBank database. These are typically related to full-length nucleic acid
sequences that code for the production of a protein or peptide. One skilled in the art will’
recognize that identification of full-length sequences is not necessary from an analytical point of
view. That is, portions of the sgduences or ESTs can be selected according to well-known
principles for which probes can be designed to assess gene expression for the corresponding

gene.

Example 1- Sample Handling and LCM.

Twenty-seven fresh frozen tissue samples were collected from patients who had surgery
for a colorectal tumor. Nineteen of the samples were colorectal malignancy specimens, and eight
of the samples were of normal colon mucosa. The tissues were snap frozen in liquid nitrogen
within 20-30 minutes of harvesting, and stored at ~80C° thereafter. For laser capture, the samples
were cut (6um), and one section was mounted on a glass slide, and the second on film
(P.A.L.M.), which had been fixed onto a glass slide (Micro Slides Colorfrost, VWR Scientific,
Media, PA). The section mounted on a glass slide was after fixed in cold acetone, and stained
with Mayer’s Haematoxylin (Sigma, St. Louis, MO). A pathologist analyzed the samples for
diagnosis and grade. The clinical stage was estimated from the accompanying surgical pathology
and clinical reports, using the Dukes classification. The section mounted on film was after fixed

for five minutes in 100% ethanol, counter stained for 1 minute in eosin/100% ethanol (100ug of
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Eosin in 100ml of dehydrated ethanol), quickly soaked once in 100% ethanol to remove the free
stain, and air dried for 10 minutes. _ '

Two of the colorectal adenocarcinomas were of grade 1, 10 of grade 2, and 5 of grade 3.
One of the malignant samples was a carcinoid tumor of the caecum, and one a metastatic
melanoma lesion. Two of the adenocarcinoma samples represented the mucinous subtype, and
one the signet cell subtype. The Dukes staging of the adenocarcinomas divided them as follows:
Dukes A: 2, Dukes B: 5, Dukes C: 7, Dukes D: 3. Six of the adenocarcinomas had been ‘
irradiated preoperatively.

Before use in LCM, the membrane (LPC-MEMBRANE PEN FOIL 1.35 um No 8100,
P.A.L.M. GmbH Mikrolaser Technologie, Bernried, Germany) and slides were pretreated to
abolish RNases, and to enhance the attachment of the tissue sample onto the film. Briefly, the

slides were washed in DEP H5O, and the film was washed in RNase AWAY (Molecular
Bioproducts, Inc., San Diego, CA) and rinsed in DEP H5O. After attaching the film onto the

glass slides, the slides were baked at +120°C for 8 hours, treated with TI-SAD (Diagnostic
Products Corporation, Los Angeles, CA, 1:50 in DEP H,O, filtered through cotton wool), and

incubated at +37°C for 30 minutes. Immediately before use, a 10ul aliquot Qf RNase inhibitor
solution (Rnasin Inhibitor 2500U=33U/ul N211A, Promega GmbH, Mannheim, Germany, 0.5ul
in 400l of freezing solution, containing 0.15 mol NaCl, 10 mmol Tris pH 8.0, 0.25 mmol
dithiothreitol) was spread onto the film, where the tissue sample was to be mounted.

The tissue sections mounted on film were used for LCM. Approximately 2000 epithelial
cells/sample were captured using the PALM Robot-Microbeam technology (P.A.L. M.
~ Mikrolaser Technologie, Carl Zeiss, Inc., Thornwood, NY), coupled into Zeiss Axiovert 135
microscope (Carl Zeiss Jena GmbH, Jena, Gefmany). The surrounding stroma in the normal

mucosa, and the occasional intervening stromal components in cancer samples, were included.

The captured cells were put in tubes in 100% ethanol and preserved at -80°C.

Example 2- RNA Extraction and Amplification.

Zymo-Spin Column (Zymo Research, Orange, CA 92867) was used to extract total RNA
from the LCM captured samples. About 2 ng of total RNA was resuspended in 10 ul of water
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and 2 rounds of the T7 RNA polymerase based amplification were performed to yield about 50
ug of amplified RNA.

Example 3- cDNA Microarray Hybridization and Quantitation.

| A set of cDNA microarrays consisting of approximately 20,000 human cDNA clones was
used to test the samples. About 30 plant genes were also printed on the microarrays as a control
for non-specific hybridization. Cy3-labeled cDNA probes were synthesized from 5 ug of aBRNA
of the LCM captured cells. The probes were purified with Qiagen’s Nucleotide Removal
Columns and then hybridized to the microarrays for 14-16 hours. The slides were washed and
air-dried before scanning. cDNA microarrays were scanned for cy3 fluorescence and ImaGene
software (Biodiscovery, Los Angeles, CA) was used for quantitation. For each cDNA clone, four
measurements were obtained using duplicate spots and duplicate arrays and the intensities were
averaged.

cDNAs were printed on amino silane-coated slides (Corning) with a Generation III

Micro-array Spotter (Molecular Dynamics). The cDNAs were PCR amplified, purified (Qiagen
PCR purification kit), and mixed 1:1 with 10 M NaSCN printing buffer. Prior to hybridization
micro-arrays were incubated in isopropanol at room temperature for 10 min. The probes were
incubated at 95°C for 2 min, at room temperature for 5 min, and then applied to three replicate
- slides. Cover slips were sealed onto the slides with DPX (Fluka) and incubated at 42°C
overnight. Slides were then washed at 55°C for Smin in 1X SSC/0.2% SDS and 0.1X SSC/0.2%
SDS, dipped in 0.1X SSC and dried before being scanned by a Genlll Array Scanner (Molecular
Dynamics). The fluorescence intensity for each spot was analyzed with AUTOGENE software

(Biodiscovery, Los Angeles).

Chip intensities were linearly normalized forcing the intensity reading at the 75th
percentile equivalent to a value of 100 on each chip. Every gene on the chip was normalized to
itself by dividing the intensity reading for that gene by the median of the gene's expression value
readings over all the samples. Prior to clustering, genes that did not have an intensity reading of
100 or greater in at least one sample were filtered out in order to limit the background affect on

the similarity metrics. A set of 6,225 genes was selected for clustering analysis. Hierarchical
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clustering was performed using correlation as a measure of similarity, which groups together
samples with genes that are showing positive changes at the same time without any consideration
for negative changes (Silicon Genetics, Sunnyville, CA). Each of the major nodes in the
dendrogram was then considered a subgroup of samples. Differentially expressed geneswere

identified by comparing each tumor subgroup to the normal group. The selection was based on a

1< (/ut _ oun) H,
(0, +0,)
signal to noise measurement threshold given by ,where  is the mean of the
ﬂn . Ur + O-n
tumor subset, is the mean of the subset of normal samples, and represent the

combined standard deviations. The within-group coefficient of variation of the intensity
readings of a gene had to be less than 0.33, for the gene to be included in the pair-wise
comparisons. The median of the tumor group over the median of the normal group had to be
greater than, or equal to 2 for up-regulation, and less than, or equal to 0.5 for down-regulation.
If a gene met all the criteria, it was selected. The genes selected in all the comparisons were
consideredconsistently dysregulated in colorectal cancer.The p-values for the statistical
significance were calculated using a T-test assuming unequal variance. The gene set for
clustering was also subjected to principal component analysis (PCA) using a software package
(Partek, St Louis, MO). The data was then projected onto the reduced 3-dimensional space. The
normal and tumor colorectal samples were represented by the projected expression levels.

Alist of genes with large up-regulated differentials was created to distinguish between the

tumor and normal samples. One-hundred and twenty-three genes were preselected by using

0.5< (L_‘M
(0. +0,)
as a signal to noise cutoff. A ratio equal to, or greater than 1.5 was the
09< L’Lff_l")
(0,+0,)
minimal criterion for up-regulation. Genes were also included if . A portfolio

of four genes was established, each having at least a three fold expression differential between

tumor and normal cells.

Differentially Expressed Genes in Colorectal Cancer. Thirty-nine genes were
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differentially expressed in all tumor samples as compared to normal colon mucosa. Thirty-seven
of them were significantly down-regulated in all the tumors, except for an outlier. Two of them
were up-regulated. The identities of the genes were verified by sequencing the cDNA clones

placed on the microarray. Results are shown in Table 1.
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Table 1 Modulated Genes

ACCESSION GENE DESCRIPTION MEAN SIGNAL | MEAN SIGNAL P-VALUE
INTENSITY INTENSITY
(NORMAL) (TUMOR)
AF071569 CaM kinase !l gene subtype delta 2. 93 39 4.64E-09 Seq. 1D No. 1
AB014530 Homo sapiens mRNA for KIAAO630 protein 108 50 4.83E-07 Seq. ID No.2
AK000319 Human cDNA KIAA0630 236 69 7.84E-06 Seq. ID No.3
us1504 beta-3A-adaptin subunit of the AP-3 complex 241 75 3.52E-05 Seq. ID No.4
mBNA,
AB011166 Human cDNA KIAA0594 116 55 3.53E-05 Seq. ID No.5
AB040914 Human cDNA KIAA1481 187 59 8.85E-05 Seq. ID No.6
AK025205 Human cDNA FLJ21552 322 97 0.00013 Seq. ID No.7
AJ278219 Fatty acid hydroxylase 143 53 0.00011 Seq. ID No.8
AB046854 Human cDNA KIAA1634 142 59 0.00020 Seq. ID No.9
R00585 Unknown 149 57 1.28E-09 Seq. ID No.10
S45844 Spi-B transcription tactor 140 43 0.00043 Seq. ID No.11
X98311 Carcinoembryonic antigen family member 2 6137 223 0.00044 Seq. ID No.12
(CGM2)

[[BAA78050 NADPH oxidoreductase homolog 153 84 0.00048 Seq. 1D No.40
N72128 Unknown 164 77 0.00068 Seq. ID No.13
AB040955 Human cDNA KIAA1552 334 120 0.00067 Seq. ID No.14
AF125101 HSPCO040 protein 363 115 0.0011 Seq. ID No.15
AB023229 Human cDNA KIAA1012 263 88 0.00099 Seq. ID No.16
N95761 a-L-fucosidase gene 429 104 0.00047 Seq. ID No.17

{AK025033 Human cDNA FLJ21380 180 85 0.0010 Seq. ID No.18
L10844 Human cellular growth regulating protein 206 101 0.0013 Seq. ID No.19
H96534 H.sapiens mRNA for gp25L.2 protein. 147 58 0.0015 Seq. ID No.20
AK001521 Human cDNA FLJ10659 157 60 0.0019 Seq. ID No.21
AF151039 HSPC205 protein 117 60 0.0017 Segq. ID No.22
AF052059 SEL 1L protein 168 53 0.0016 Seq. ID No.23

[N22597 Unknown 166 62 0.0016 Seq. ID No.24

[IAK001950 inner centromere protein 148 64 0.0029 Seq. ID No.25

[[BAAD2649 Macrophage scavenger receptor type | 118 44 0.0031 Seq. ID No.41
N75004 Unknown 98 48 0.0031 Seq. ID No.26
W16916 Human cDNA KIAA0260 162 61 0.0037 Seq. ID No.27
X52001 H.sapiens endothelin 3 mRNA. 89 33 0.0042 Seq. ID No.28
T50788 Unknown 364 102 0.0059 Seq. ID No.38
AJO05866 Putative Sqv-7 like protein 381 163 0.0049 Seq. ID No.29
AF113535 MAID protein 218 100 0.0053 Seq. ID No.39
AB037789 Human cDNA KIAA1368 164 62 0.0068 Seq. ID No.30
M33987 Carbonic anhydrase 652 46 0.0074 Seq. ID No.31

IM77830 Desmoplakin 1 {DPI) 184 81 0.0092 Seq. ID No.32
H81220 EST domain tanscription factor ELF1 113 55 0.017 Seq. ID No.33
AF000592 Human chromosome 21g11-q21 genomic 33 69 1.16E-05 Seq. ID No.35

clone
AK021701 Human cDNA FLJ11639 31 63 0.00070 Seq. ID No.36

Example 4: Optimized Portfolio for Colorectal Tumors. The mean-variance optimization
algorithm was used to generate a multiple gene-based signature, where the genes that are
included can be used in combination to distinguish between the normal and tumor samples.
Intensity measurements were processed using the samples and microarrays described in
Examples 1-3. The data to be analyzed was first preselected based on a pre-specified 5-fold

differential between tumor and normal cells. The expression data from genes preselected
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according to this criteria were then used as follows. The mean and standard deviation of the
intensity measurements for each gene were calculated using the non-metastatic samples as the
baseline. A discriminating value of X*(Standard Deviation + Mean) was then calculated for
each baseline gene ( X was assigned a value of 3). This value was used to ensure the resulting
portfolio would be stringent. A ratio of the discriminating value to the baseline value was then
calculated for each metastatic sample. This ratio was then converted to a common logarithm.
This data was then imported into Wagner Software which produced an efficient frontier from
which a portfolio of 4 genes was selected. The set included an unknown sequence, procollagen
type I, large subunit of ribosomal protein 121, and fibronectin. These genes are identified as Seq.
ID No 42 , Seq. ID No. 43, Seq. ID No. 44 , and Seq. ID No. 45. Alternatively, a combination
of genes used to make up the portfolio can be used to produce diagnostic information that is
useful for making clinical decisions regarding colorectal cancer. This is particularly beneficial in
the case when a combination of genes selected from the portfolio are combined with additional

markers (genetic or not).

Optimized Gene Portfolio:

>gi|1264443|gb|N92134.1|N92134 za23£f09.rl Soares fetal liver spleen 1NFLS Homo
sapiens cDNA clone IMAGE:293417 5' similar to gb|M87908|HUMALNE32 Human
carcinoma cell-derived Alu RNA transcript, (rRNA); gb:X57025_rnal INSULIN-LIKE
GROWTH FACTOR IA PRECURSOR (HUMAN)

>gi|2221047|gb|AA490172.1|AA490172 ab06b08.s1l Stratagene fetal retina 937202
Homo sapiens c¢DNA clone IMAGE:839991 3' similar to gb:J03464 PROCOLLAGEN ALPHA
2(I) CHAIN PRECURSOR (HUMAN)

>gi |2188918|gb|AR464034.1|AR464034 zx86b09.rl Soares ovary tumor NbHOT Homo
sapiens cDNA clone IMAGE:810617 5' similar to SW:RL21_HUMAN P46778 60S
RIBOSOMAL PROTEIN L21.

" >gi|834491|gb|R62612.1|R62612 yil2d0l.sl Soares placenta Nb2HP Homo sapiens
CDNA clone IMAGE:139009 3' similar to gb:X02761_cdsl FIBRONECTIN PRECURSOR
(HUMAN) ;

Using a different set of criteria but the same method, a further four gene portfolio was selected
by the software. These are Seq. ID no. 46, Seq. ID No. 47, Seq. ID No. 48 and Seq. ID No. 49.

Two genes overlap with the first four-gene portfolio. The two optimized portfolios can also be

combined to form a six-gene portfolio.
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Optimized Gene Portfolio:
>gi|2114953|gb|AA431245.1|AA431245 zw78d06.r1 Soares_testis_NHT Homo sapiens
CDNA clone IMAGE:782315 5' similar to WP:F36H1.2 CE05814 ANKYRIN LIKE

>gi[2156172|gb|AA443497.1|AR443497 zw34d03.rl Soares ovary tumor NbHOT Homo
sapiens cDNA clone IMAGE:771173

>gi 2221047 |gb|2]AA490172 ab06b08.sl Stratagene fetal retina 937202 Homo
sapliens cDNA clone IMAGE:839991 3' similar to gb:J03464 PROCOLLAGEN ALPHA 2(I)
CHAIN PRECURSOR (HUMAN)

>gi|1264443|gb|N92134.1|N92134 2za23f09.r1 Soares fetal liver spleen 1NFLS Homo
sapiens cDNA clone IMAGE:293417 5' similar to gb|M87908 |HUMALNE32 Human
carcinoma cell-derived Alu RNA transcript, (rRNA); gb:X57025_rnal INSULIN-LIKE
GROWTH FACTOR IA PRECURSOR (HUMAN) ;
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

Iclaim: |
1. A method of assessing colorectal cancer status comprising identifying differential modulation
of each gene (relative to the expression of the same genes in a normal population) in a

combination of genes selected from the group consisting of Seq. ID. No. 42-49.

2. The method of claim 1 wherein there is at least a 2 fold difference in the expression of the

modulated genes.
3. The method of claim 1 wherein the p-value indicating differential modulation is less than .05.

4. The method of claim 1 further comprising employing a colorectal diagnostic that is not

genetically based.

5. The method of claim wherein the cancer marker that is not genetically based is selected from
the group consisting of carcinomebryonic antigen, CA19-9, CA 125, CK-BB, and Guanylyl
Cyclase C.

6. A diagnostic portfolio comprising isolated nucleic acid sequences, their complements, or
portions thereof of a combination of genes selected from the group consisting of Seq. ID. No.

42-49.

7. The diagnostic portfolio of claim 6 in a matrix suitable for identifying the differential

expression of the genes contained therein.
8. The diagnostic portfolio of claim 7 wherein said matrix is employed in a microarray.

9. The diagnostic portfolio of claim 8 wherein said microarray is a cDNA microarray.
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10. The diagnostic portfolio of claim 8 wherein said microarray is an oligonucleotide

microarray.

13. A diagnostic portfolio comprising isolated nucleic acid sequences, their complements, or
portions thereof of a combination of genes selected from the group consisting of Seq. ID. No.

42-49.

14. A kit for diagnosing colorectal cancer comprising isolated nucleic acid sequences, their
compliments, or portions thereof of a combination of genes selected from the group consisting of

Seq. ID. No. 42-49.
15. The kit of claim 14 further comprising reagents for conducting a microarray analysis.

16. The kit of claim 14 further comprising a medium through which said nucleic acid sequences,

their compliments, or portions thereof are assayed.

17. A method of assessing response to treatment for colorectal cancer comprising identifying
differential modulation of each gene (relative to the expression of the same genes in a normal

population) in a combination of genes selected from the group consisting of Seq. ID. No. 42-49.
18. The method of claim 17 wherein the assessment of the response to therapy includes a
determination of whether the patient is improving, not improving, relapsing, likely to improve, or
likely to relapse.

19. Articles for assessing colorectal cancer statuts comprising isolated nucleic acid sequences,
their complements, or portions thereof of a combination of genes selected from the group

consisting of Seq. ID. No. 42-49.

20. Articles for assessing colorectal cancer status comprising representations of isolated nucleic
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acid sequences, their complements, or portions thereof of a combination of genes selected from

the group consisting of Seq. ID. No. 42-49.

Ortho-Clinical Diagnostics, Inc.

By Freehills Carter Smith Beadle
Registered Patent Attorneys for the Applicant
28 March 2003
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SEQUENCE LISTING
<110> WANG, YIXIN
<120> COLORECTAL CANCER DIAGNOSTICS
<130> CDS 267 US NP

<140> TBD
<141> 2003-03-21

<150> 60/368,798
<151> 2002-03-29

<160> 49

<170> Patentin version 3.1
<210> 1

<211> 1500

<212> DNA

<213> human

<400> 1
atggcttcga ccaccacctg caccaggtic acggacgagt atcagctttt cgaggagett 60

ggaaaggggg cattctcagt ggtgagaaga tgtatgaaaa ttcctactgg acaaggatat 120
gctgccaaaa ttatcaacac caaaaagctt tctgctaggg atcatcagaa actagaaaga 180
gaagctagaa tctgeegtct tttgaagcac cctaatattg tgcgacttca tgatagecata 240
tcagaagagg gctttcacta cttggtgttt gatttagtta ctggaggtga actgtitgaa 300
gacatagtgg caagagaata cfacagtgaa gctgatgeca gtcattgtat acagcagatt 360
ctagaaagtg ttaatcattg tcacctaaat ggcatagttc acagggacct gaagcctgag 420
aatttgcttt tagctagcaa atccaaggga gcagcetgtga aattggcaga ctitggetta 480
gccatagaag ttcaagggga ccagcaggcg tggtftggtt ttgctggeac acctggatat 540
ctttctccag aagtittacg taaagatcct tatggaaage cagtggatat gtgggcatgt 600
gotgtcattc tctatattct acttgtgggg tatccaccct tetgggatga agaccaacac 660
agactctatc agcagatcaa ggcetggagct tatgattttc catcaccaga atgggacacg 720
gtgactcctg aagccaaaga cctcatcaat aaaatgctia ctatcaacce tgccaaacge 780
atcacagcct cagaggeact gaagcacccea tggatetgte aacgttctac tgttgettcc 840
atgatgcaca gacaggagac tgtagactgc ttgaagaaat ttaatgctag aagaaaacta 900

aagggtgcca tcttgacaac tatgctgget acaaggaatt tctcagcage caagagtity 960



ttgaagaaac cagatggagt aaaggagtca actgagagtt caaatacaac aattgaggat 1020
gaagatgtga aagcacgaaa gcaagagatt atcaaagtca ctgaacaact gatcgaaget 1080
atcaacaatg gggactttga agcctacaca aaaatetgtg acccaggcect tactgetttt 1140
gaacctgaag ctttgggtaa tttagtggaa gggatggatt ttcaccgatt ctactttgaa 1200
aatgcttigt ccaaaagcaa taaaccaatc caéactatta ttctaaacce teatgtacat 1260
ctggtagggg atgatgecge ctgcatagea tatattagge tcacacagta catggatgge 1320
agtggaatgc caaagacaat gcagtcagaa gagactcgtg tgtggcaccg ccgggatgga 1380
aagtggcaga atgttcattt tcatcgctcg gggtcaccaa cagtacccat caagccacce 1440
tgtaticcaa atgggaaaga aaacttctca ggaggcacct cttigtggca aaacatctga 1500
<210> 2

<211> 5761

<212> DNA

<213> human

<400> 2
cacaccgcag tatgcggtge cetttactct gagetgegea gecggecgge cggegetggt 60

tgaacagact gccgetgtac tggegtggec tggagggact cagcaaatte tectgectic 120
aacttggcaa cagttgcctg gggtagctct acacaactct gtccagccca cagcaatgat 180
tccagaggec atggggagtg gacagecaget agetgactgg aggaatgeec acteteatgg 240
caaccagtac agcactatca tgcagcagec atccttgetg actaaccatg tgacattgge 300
cactgctcag cctctgaatg ttggtgttge ccatgtigtc agacaacaac aatccagttc 360
ccteccttcg aagaagaata agcagtcagce tccagtcetcet tccaagtect cictagatgt 420
tctgcctice caagtctatt ctetggttgg gageagtecee ctccgecacca catcttctta 480
taattccttg gtccctgtce aagatcagea tcagceccatce atcaticcag atactcccag 540
cecteetgtg agtgicatca ctatccgaag tgacactgat gaggaagagg acaacaaata 600
caagcccagt agetetggac tgaagccaag gtctaatgtc atcagttatg tcactgtcaa 660
tgattctcca gactetgact ctictttgag cageccttat tccactgata ccctgagtge 720
tctccgagge aatagtggat cegttttgga ggggectgge agagttgtgg cagatggcac 780
tggcacccgce actatcattg tgcctccact gaaaactcag cttggtgact geactgtage 840

aacccaggcec tcaggictee tgagcaataa gactaageca gtcgettcag tgagtgggeca 900




gtcatctgga tgctgtatca cceccecacagg gtatcgaget caacgegggg ggaccagtge 960
agcacaacca ctcaatctta gccagaacca geagtcatcg geggetccaa cctcacagga 1020
gagaagcage aacccagece cececgeaggea geaggegttt gtggececte tetcccaage 1080
ccectacace ttecageatg gcageccget acactcgaca gggcacccac accttgeece 1140
ggccecectget cacctgecaa gecaggctea tetgtatacg tatgetgeee cgacttetge 1200
tgctgeactg ggctcaacca getecatige tecatettttc tccccacagg gttcctcaag 1260
gcatgetgca gectatacca ctcaccctag cactitggtg caccaggtec ctgtcagtgt 1320
tgggcccage ctectcactt ctgecagegt ggeecctget cagtaccaac accagtttge 1380
cacccaatcc tacattgggt cttcccgagg ctcaacaatt tacactggat acccgetgag 1440
tectaccaag atcagccagt attcctactt atagttggtg agcatgaggg aggaggaatc 1500
atggctacct tetectggece cigegttett aatattggge tatggagaga teetecttta 1560
ccctetigaa atticttage cageaacttg ttctgcaggg geccactgaa gcagaaggtt 1620 .
tttctctggg ggaacctgtce tcagtgttga ctgeatigtt gtagtetice caaagtitge 1680
cctattttta aattcattat tittgtgaca gtaattttgg tacttggaag agttcagatg 1740
cccatcttct gcagttacca aggaagagag attgttctga agttacccic tgaaaaatat 1800
tttgtctete tgacttgatt tctataaatg ctittaaaaa caagtgaagce ccctctttat 1860

ttcattttgt gttattgtga ttgctggtca ggaaaaatge tgatagaagg agttgaaatc 1920
tgatgacaaa aaaagaaaaa ttacttittg tttgtttata aactcagact tgcctatttt 1980
attttaaaag cggcttacac aatctccctt tigtttattg gacatttaaa cttacagagt 2040
ttcagttttg ttttaatgtc atattatact taatgggcaa ttgttatttt tgcaaaactg 2100

gttacgtatt actetgtgtt actattgaga ticicicaat tgctectgtg tttgttataa 2160

agtagtgttt aaaaggcagc tcaccatttg ctggtaactt aatgtgagag aatccatatc 2220
tgcgtgaaaa caccaagtat tctttttaaa tgaagcacca tgaattettt tttaaattat 2280
ttittaaaag tcttictcte tetgattcag cttaaatttt tttatcgaaa aagccattaa 2340
ggtggttatt attacatggt ggtggtggtt ttattatatg caaaatctct gtctattatg 2400
agatactggc attgatgage tttgcctaaa gattagtatg aattttcagt aatacacetc 2460
tgttttgcte atcteteeet tetgtittat gtgattigit tggggagaaa getaaaaaaa 2520

cctgaaacca gataagaaca tttcttgigt atagetttta tacttcaaag tagcettcctt 2580




tgtatgccag cagcaaattg aatgetetct tattaagact tatataataa gtgcatgtag 2640
gaattgcaaa aaatatttta aaaatttatt actgaattta aaaatatttt agaagtittg 2700
taatggtggt gttttaatat tttacataat taaatatgta catattgatt agaaaaatat 2760
aacaagcaat ttttcctgct aacccaaaat gttatttgta atcaaatgtg tagtgattac 2820
acttgaattg tgtacttagt gtgtatgtga tcctccagtg ttatcccgga gatggattga 2880
tgtctccatt gtatitaaac caaaatgaac tgatactigt tggaatgtat gtgaactaat 2940
tgcaattata ttagagcata ttactgtagt gctgaatgag caggggcatt gcctgcaagg 3000
agaggagacc cttggaattg ttttgcacag gtgtgtetgg tgaggagttt ticagtgtgt 3060
gtctcttect teecttictt cetecticec ttattgtagt gecttatatg ataatgtagt 3120
ggttaataga gtttacagtg agcttgectt aggatggacb agcaagccecc cgtggaccet 3180
aagttgttca ccgggattta tcagaacagg attégtagct gtattgtgta atgcattgtt 3240
ctecagtttcc ctgccaacat tgaaaaataa aaacagcagc tittctectt taccaccace 3300
tctacccectt tecattttgg attctcgget gagttctcac agaagcattt tcccecatgtg 3360
getetetcac tgtgegttge taccettgett ctgtgagaat tcaggaagea ggtgagagga 3420
gtcaagccaa tattaaatat geattetttt aaagtatgtg caatcactit tagaatgaat 3480
ttitttttce ttticccatg tggeagtect tectgeacat agttgacatt cctagtaaaa 3540
tatttgcttg ttgaaaaaaa catgttaaca gatgtgttta taccaaagag cctgttgtat 3600
tgcttaccat gtccccatac tatgaggaga agttttgtgg tgeegetggt gacaaggaac 3660
tcacagaaag gtticttagc tggtgaagaa tatagagaag gaaccaaagc ctgttgagitc 3720
attgaggcett ttgaggtttc tittttaaca gcttgtatag tettggggee cticaagetg 3780
tgaaattgtc cttgtacict cagctectge atggatctgg gicaagtaga aggtactggg 3840
gatggggaca ttcctgecca taaaggattt ggggaaagaa gattaatcct aaaatacagg 3900
tgtgticcat ccgaattgaa aatgatatat ttgagatata attttaggac tggttetgtg 3960
tagatagaga tggtgtcaag gaggtgcagg atggagatgg gagatttcat ggagectggt 4020
cagccagctc tgtaccaggt tgaacaccga ggagetgtca aagtatttgg agtttcttca 4080
ttgtaaggag taagggctic caagatgggg caggtagtcc gtacagccta ccaggaacat 4140
gitgtgtttt ctitattttt taaaatcatt atattgagtt gtgttticag cactatattg 4200

gtcaagatag ccaagcagtt tgtataattt ctgtcactag tgtcatacag ttttctggtc 4260




aacatgtgtg atctttgtgt ctecttittg ccaagcacat tetgatitic tigttggaac 4320
acaggtctag tttctaaagg acaaattttt tgttccttgt cttttttctg taagggacaa 4380
gattigtigt ttttgtaaga aatgagatgc aggaaagaaa accaaatccc aticctgcac 4440
cccagtccaa taagcagata ccacttaaga taggagtcta aactccacag aaaaggataa 4500
taccaagégc ttgtattgtt accttagtca cttgcctage agtgtgtgge tttaaaaact 4560
agagattttt cagtcttagt ctgcaaactg geatttccga ttttccagea taaaaatcca 4620
cetgtgtctg ctgaatgtgt atgtatgtge tcactgtgge tttagattct gtecetgggg 4680
ttagccctgt tggecctgac aggaagggag gaagcctggt gaatttagtg agcagetgge 4740
ctgggtcaca gtgacctgac ctcaaaccag cttaaggctt taagtcctct ctcagaactt 4800
ggcaﬁtcca acttcttect ticcgggtga gagaagaage ggagaagggt tcagtgtage 4860
cactctggge tcatagggac acttggtcac tccagagttt ttaatagete ccaggaggtg 4920
atattatttt cagtgctcag ctgaaatacc aaccccagga ataagaactc catttcaaac 4980
agttctggec attctgagcc tgettttgtg attgetcate cattgtectc cactagaggg 5040
gctaagettg actgecctta gccaggcaag cacagtaatg tgtgttttgt tcagcattat 5100
tatgcaaaaa ttcactagtt gagatggttt gttttaggat aggaaatgaa attgcctctc 5160
agtgabagga gtggcccgag cetgcttect attitgattt fttttttttt taactgatag 5220
atggtgcagc atgtctacat ggtigtttgt tgctaaactt tatataatgt gtggtticaa 5280
ttcagctiga aaaataatct cactacatgt agcagtacat tatatgtaca ttatatgtaa } 5340
tgttagtatt tctgctitga atccttgata ttgcaatgga attcctactt tattaaatgt 5400
atttgatatg ctagttattg tgtgcgattt aaactttttt tgctttctee cttittttgg 5460

ttgtgegctt tcttttacaa caagcectcta gaaacagata gttictgaga attactgagc 5520
tatgtttgta atgcagatgt acttagggag tatgtaaaat aatcatttta acaaaagaaa 5580
tagatattta aaatttaata ctaactatgg gaaaagggtc cattgtgtaa aacatagttt 5640
atctttggat tcaatgtttg tctttggttt tacaaagtag cttgtatttt cagtattttc 5700
tacataatat ggtaaaatgt agagcaattg caatg'catca ataaaatggg taaattttct 5760

g 5761

<210> 3
<211> 2129




<212> DNA
<213> human

<400> 3 :
ctgtattgag acaaaggaag ggatctgtca gaaagcaaca cttgttatet tgggettgge 60

agcaaggaag aggacaggta gtggagatcc tgcaatctga aaagcagact gaaaggtgac 120
aaagaagctg aagatgggtg gtggagagag gtataacatt ccagececcte aatctagaaa 180
tgttagtaag aaccaacaac agcttaacag acagaagacc aaggaacaga attcccagat 240
gaagattgtt cataagaaaa aagaaagagg acatggttat aactcatcag cagctgectg 300
gcaggccatg caaaatgggg ggaagaacaa aaattttcca aataatcaaa gttggaattc 360
tagcttatca ggtcccaggt tactttttaa atctcaaget aatcagaact atgetggtge 420
caaatttagt gagccgecat caccaagtgt tettcccaaa ccaccaagec actgggtece 480
tgtttcettt aatccticag ataaggaaat aatgacattt caacttaaaa ccttacttaa 540
agtacaggta taaaataaga caaatgttta aatttagtta tgttcacggg tagtigtcaa 600
ttggtctgaa acaaatitgc tagggaatct atttgigtag aactaattaa tgtaaaaaaa 660
atagaccatc tcgtgtigtg tgcactgtga tataatggta gtatcagtgc aacttaaact 720
aatgattgta cttgatatta agtgttctca actgagtaac tittaagtgg aaaccaagtt 780
tagatttggg gagtggtaaa ggaatcagcet tttictattg ttaggggaag acagtaattt 840
atcattcatg gaccagtaga ttgttgaaag ttggtgaatc ggattataag cttctagcta 900
acacaaggat tcagaattag gtaaacatct gaaggtttag tatattagaa acacccaaac 960
cagtaatatg ctaacctgat gcactgctga aagaaaatgt gaatttitcg taataattge 1020
attttagtga attgtacagt gggtggaaag ggcatttgga gctcattaga atgagacata 1080
gtacacccca atggecctgt ttattaaatg tagtggatta agtgtctgtc aacaaataca 1140
ccaaaaccat tttttataga aacagtattt aatggtcact caatagcttt caaaatacat 1200
ﬂﬁgtaﬂa cagcactgca caagctattc taatagtgcet ctggectcat cattectgca 1260
aagcttgctt tggggagttg gataatgtga aaattttaag tacctagggg agaaagagec 1320
atgtaaatat ctgtaataaa cttgtagcat atgtaaagtt ttcttggceet ttatcttaca 1380
aaaatggagt attitagtat gaatttgctg aatgtaagac cgtggactgt titttataat 1440
atggcctaat tttaaaggtc caaaataact tgtttitaaa gtttgccctt gtgctaaagt 1500

gcecagtgtat gtatgttata cttgatitgg ttgtaaacta tatttcaaag taaaccctag 1560



tgtaataagt tttataacta aaaaggttta agetgctaaa actatitita agagatgtga 1620
aatgcagtat gggactatct ttttttcctc ctctaagece aaagattaac tagagtccet 1680
ccaaccttat agatigttgg ctttcacaat cttataacct aggatacagg tagtttcgag 1740
tatggtgcca gtgatgtitt gtttttgttt ggtcaagggg taggtgcaac ccaatggacce 1800
acttatgcaa aagatgtaaa ctcttgcata atacattgat' aacatgtttt gccaacttta 1860
aatgcttaaa cataagcgaa accagtagca agtatgtggg tcagcttaaa aattttgatt 1920
gttaatgcee tattttctaa tttggcacct cttgatgect aagcaggtaa gcagatgect 1980
aagctgtatt tctccaaata aatcaagatg aagtactgcc caagttaaat attgatagcc 2040
taaagacaag tttatgtagt acttaatgta catgatatga agcataaaat taaataaaat 2100
ttitcccecat tgaaaaaaaa aaaaaaaaa 2129

<210> 4

<211> 3950

<212> DNA

<213> human

<400> 4
cgagaactag ttttgttccg tgecctetgg actggaacct tttggagaga acccceggeca 60

ggaccaaccc cgcaccegee agecaccgegg caatgtccag caatagtitt cettacaatg 120
agcagtccgg aggaggggag gecgacggage tgggtcagga ggegacctca accatttcce 180
cctcgggggce ctteggecte tttagecageg atttgaagaa gaatgaagat ctaaagcaaa 240
tgttagagag caacaaagat tctgctaaac tggatgctat gaageggatt gttgggatga 300
ttgcaaaagg gaaaaatgca tctgaactgt ttectgetgt tgtgaagaat gtggecagta 360
aaaatattga gatcaagaag ttggtatatg titacctggt tcgatatgct gaagaacagc 420
aggatcttge actcctgtce ataageactt ttcagegage tetgaaggac ccaaaccaac 480
taattcgtgc aagegcetttg agagtictgt caagtattag agtgccaatt attgtaccta 540
tcatgatgct tgctattaag gaagcttctg ctgacttatc accatatgtt aggaagaatg 600
cagcccatge aatacaaaaa ttatacagec ttgatccaga gcagaaggaa atgttaattg 660
aagtaattga aaaacttctg aaagataaaa gcacattggt agectggeagt gttgtgatgg 720
cttttgaaga agtatgcceg gacagaatag atctgattca taaaaattac cgcaagetat 780

gtaacttact agtggatgtt gaagagtggg ggcaggttgt cataatccac atgctaactc 840



gatatgctcg gacacagttt gtcagecctt ggaaagaggg tgatgaatta gaagacaatg 900
gaaagaattt ctacgaatct gatgatgatc agaaggaaaa gactgacaaa aagaagaagc 960
cgtatactat ggatccagat catagactct taattagaaa tacaaagcect tigeticaga 1020
gcaggaatgc tgcggtggtt ‘atggcagttg ctcagctgta ttggcacata tcaccaaaat 1080
ctgaagetgg cataatttct aaatcactag tgcgtttact tcgtagcaat agggaggtge 1140
agtatattgt cctacaaaat atagcaacta tgtcaattca aagaaagggg atgtttgaac 1200
cttatctgaa gagtttctat gttaggtcaa ctgatccaac tatgatcaag acactgaagc 1260
ttgaaatttt gacaaacttg gcaaatgaag ccaacatatc aactcttctt cgagaatttc 1320
agacctatgt gaaaagccag gataaacaat ttgcagcagc cactaticag actataggca 1380
gatgtgcaac caacatcttg gaagtcactg acacgtgect caatggcettg gtctgtctge 1440
tgtccaacag ggatgaaata gttgttgctg aaagtgtggt tgttataaag aaattactgc 1500
aaatgcaacc tgcacaacat ggtgaaatta ttaaacatat ggccaaactc ctggacagta 1560
tcactgttcc tgttgctaga gcaagtattc tttggctaat tggagaaaac tgtgaacgag 1620
ttcctaaaat tgcecctgat gttttgagga agatggctaa aagcttcact agtgaagatg 1680
atctggtaaa actgcagata ttaaatctgg gagcaaaatt gtatttaacc aactccaaac 1740
agacaaaatt gcttacccag tacatattaa atctcggcaa gtatgatcaa aactacgaca 1800
tcagagaccg tacaagattt attaggcagc ttattgticc gaatgaaaag agtggagcett 1860
taagtaaata tgccaaaaaa atattcctag cacaaaagcc tgcaccactg cttgagtctc 1920
cttttaaaga tagagatcat ttccagettg gcaccttate tcatactctc aacattaaag 1980
ctactgggta cctggaatta tctaattgge cagaggtgge geccgaceca tcagttcgaa 2040
atgtagaagt aatagagttg gcaaaagaat ggaccccagc aggaaaagca aagcaagaga 2100
attctgctaa gaagttttat tctgaatctg aggaagagga ggactcttct gatagtagca 2160
gtgacagtga gagtgaatct ggaagtgaaa gtggagaaca aggcgaaagt ggggaggaag 2220
gagacagcaa tgaggacagc agtgaggact cctccagtga gcaggacagt gagagtggac 2280
gggagtcagg cctagaaaac aaaagaacag ccaagaggaa ctcaaaagcc aaaggaaaaa 2340
gtgattctga agatggggag aaggaaaatg aaaaatctaa aacticagat tcttcaaatg 2400
acgaatctag ttcaatagaa gacagttctt ccgattctga atcagagtca gaacctgaaa 2460

gtgaatctga atccagaaga gtcactaagg agaaagaaaa gaaaacaaag caagatagaa 2520



ctecicttac caaagatgtt tcacttctag atctggatga ttttaaccca gtatccacte 2580
cagttgcact tcccacacca getctttete caagtttgat ggetgatett gaaggtttac 2640
acttgtcaac ttectettca gtcatcagtg tcégtactcc tgcatttgta ccaacgaaaa 2700
cicacgtget gettcatcga atgagtggaa aaggactage tgeccattat ticttticcaa 2760
gacagccttg catitttggt gataagatgg tctctataca aataacactg aataacacta 2820
ctgatcgaaa gatagaaaat atccacatag gggaaaaaaa acttcctata ggcatgaaaa 2880
tgcatgtttt taatccaata gactctettg agectgaggg atccattaca gtttcaatgg 2940
gtattgactt ttgtgattct actcagactg ccagtttcca gttgtgtace aaggatgatt 3000

gcticaatgt taataticag ccacctgttg gagaactget tttacctgtg gecatgtcag 3060

agaaagattt taagaaagag caaggagtgc taacaggaat gaatgaaact tctgctgtaa 3120
tcattgctge accacagaat ttcactccct ctgtgatctt tcagaaggtt gtaaatgtag 3180
ccaatgtagg tgcagtccct tetggccagg ataatataca caggtttgca getaaaactg 3240
tgcacagtgg gtcattgatg ctagtcacag tggaactgaa ggaaggctct acagcccage 330'0
ttatcataaa cactgagaaa actgtgaﬂg getetgttct getgegggaa ctgaagectg 3360
tcctgtctca ggggtaacct gettacatet ggactttaga atctggcaca caacaaaagt 3420
gcctggeate cactactgcet gectticatt tataataata geccttccat ctggcagtgg 3480
gggtagaata cactcttgac attcttgtct cetgetttag aatgetagtg tgtatctatc 3540
atgtatgcaa tactttccece ctttttgett tgctaaccga agageatata ttttactgtc 3600
agttgtctca actcttgaat ccatgtggeg ttttetetgt cetgetgett ctittggeet 3660
cctegtttic cttctetttt tcgacaatgg tagacatgaa tgagatatit aaagttcatt 3720
ggaaatcttc ticcctacag cagtaagcaa aaattagcaa agagatagtc taaatggect 3780
ctcagcttgg tatgtgaaaa tgagatcaca tactitttaa atccaaatac aaaagcatag 3840
tctctgcaag attttgttet ttgaattict tgatattgta attgattatt gataactgtc 3900
atcatgaaat tatctctcaa taataagata aataaactag catatgaatc 3950

<210> 5

<211> 5191

<212> DNA
<213> human




;:ggz:agaaa aacagctcga gacctcatge aaagagaaaa ctgagtatct acagaaaatg 60
gttcagagga atgaaagata taaacaagat gtggagaggt tctatgaacg gaagegacat 120
ttagatttaa ttgagatgct tgaagcaaaa aggccatggg tggaatatga aaatgttcgt 180
caggaatatg aagaagtaaa actagttcgt gaccgagtga aggaagaggt cagaaaactt 240
aaagaagggc agattcctat aacatgtcga attgaagaaa tggaaaacga gcgtcacaat 300
ttggaggctc gaatcaaaga aaaggcaaca gatattaagg aggcatctca aaaatgcaaa 360
cagaagcaag atgttataga aaggaaagat aaacatattg aggaactica gcaggctita 420
atagtaaagc aaaatgaaga gettgaccga cagaggagaa taggtaatac ccgcaaaatg 480
atagaggatt tgcaaaatga actaaagacc acggaaaact gcgagaatct tcagccgcag 540
attgatgcca ttacaaatga tctgagacgg attcaggatg aaaaggeatt atgtgaagge 600
gaaataatig ataagcgaag agagagggaa actctagaga aggagaaaaa gagtgtggac 660
gatcatattg tacgttttga caatcttatg aatcagaagg aagataagct aagacagaga 720
ttccgtgaca cgtatgatge tgttttatgg ctaagaaata acagagacaa atttaaacaa 780
agagtctgtg agcccataat getcacgatc aatatgaaag ataataaaaa tgccaaatat 840
attgaaaatc atattccatc aaatgactta agagcctitg tatttgaaag tcaagaagat 900
atggaggttt tcctcaaaga ggttegtgac aataaaaaat taagagtaaa tgetgttatt 960
gctcccaaga gttcatatge agacaaagca ccticaagat ctttgaatga acttaaacaa 1020
tacggatttt tctcttattt gagagaatta tttgatgcac ctgatcctgt aatgagttac 1080

ctttgctgtc agtatcatat tcatgaagtt cctgtaggaa ctgaaaagac cagagaaaga 1140
attgaacggg taatacaaga aacccgatta aaacagattt atacagcaga agaaaagtat 1200
gtggtgaaaa cttcttttta ttcaaacaaa gttatttcta gtaacacatc tctaaaagta 1260
gcgcagtttc tcactgtcac tgtggaccta gagcagagaa gacacttaga agaacagcta 1320
aaggaaattc atagaaaatt gcaagcagtg gaticagggt tgattgcctt acgtgaaaca 1380
agcaaacatc tggagcacaa agacaatgaa cttagacaaa agaagaagga gcticttgag 1440
agaaaaacca agaaaagaca actggaacaa aaaatcagtt ccaaactagg aagtttaaag 1500
ctgatggaac aggatacttg caatctigaa gaggaagagce gaaaagcaag taccaaaatc 1560
aaagaaataa atgttcaaaa agcgaaactt gttaccgaat taacaaacct aataaagatt 1620

tgtacttctt tgcatataca aaaagtagat ttaattctcc aaaatactac agtgatetct 1680




gagaagaaca aattagaatc agattatatg gccgeatctt cacaacteeg tettacagag 1740
caacatttca tigaattgga tgaaaataga cagagattat tgcagaaatg caaggaactt 1800
atgaaaagag ctaggcaagt atgtaacctg ggtgcagage agactcttcc tcaagaatac 1860
cagacacaag tacccaccat tccaaatgga cacaactcct cactecccat ggtittccaa 1920
gaccttccaa acacattgga tgaaattgat getttattaa ctgaagaaag atcaagaget 1980
tcctgettca cgggactgaa tectacaatt gttcaggaat atacaaaaag agaagaagaa 2040
atagaacagt taactgagga actaaaggga aagaaagttg aactagatca atacagggaa 21 00
aacatttcac aggtaaaaga aaggtggctt aatcctttaa aagagctggt agaaaaaatt 2160
aatgaaaaat tcagcaattt tittagttcc atgcagtgtg ctggtgaagt tgatctccat 2220
acagaaaatg aggaagatta tgataaatat ggaatticgaa ttagagtcaa atttcgaagt 2280
agtactcaac tgcatgaatt aactcctcat calcaaagtg gaggtgaaag aagtgtitct 2340
accatgttat acttgatggc acttcaggag ctaaatagat gtccattcag agtagttgat 2400
gaaatcaatc agggaatgga cccaatcaat gaacggagag tgtttgaaat ggttgtaaat 2460
actgcctgta aagaaaatac atctcaatac titttcataa caccaaagct cctgcaaaat 2520
cttccttatt ctgaaaagat gacagtittg tttgtctaca atggceccica tatgctggaa 2580
ccaaacacat ggaatttaaa ggctttccaa aggcggegge geegtattac attcactcaa 2640
ccticttaat aaaagtaaag agagggaact tgggaatttt tittgttaaa ttctgtttat 2700
aagtatggct caactgaata aaaggagatt cactaaaacg aaaagcagtt atttitggaa 2760,
acctgctttt aaatacaaat aggttgataa tggaaactat aatgaccttt ccaaaatagc 2820
agctggtagt aaaagttaag tcttcttcag tettggttga acttgagttc ttggecactct 2880
gaccatgagt cattcagtic tcatgttaaa atgtacttaa tattacaaat caaaggtaca 2940
gtggaagaag ggttaatcac aagaagttac ttatatggta gccctgagct ttaattgcag 3000
agtaacttta attactttta gagcctaaag atgactctag agectaagte ctagtttctc 3060
ccaatgttat atttaatttt aaaaaattga tatgaaaatg tctaatgtat agtaataatt 3120
tatgacagat ctagtcattt cttcctatta aaaaagatta ccttatctcc agtaggaaat 3180
ggaattttat gggcecittaa aagaaagttt tatgaaactt gatgctataa ttttattggt 3240
atttcaaggg gaaaaaagca ctggggttca aaaatggtag cagaactgcet ttgaaatget 3300

gcaaggtggc cactagatga tgcaaaatac aaccaaaaga ttgactgaga ataaaattag 3360



gtgacaaggg tttttaaaga ataacctttt aaagtgtggg ggcaggagtt getttitttt 3420
attttattta aagtcaatta tattttacat cttacatttc taaaagcatt ttataattat 3480
tittagtaag atttttctta aaatttcata tactggtttc tacaatttat atttgaaatt 3540
tctcagtgtt atgtaaagag tgatggaaaa gceattgattt ctttaaaacc gtaatgtitt 3600
tagaacttaa gcctataggg cctttcttac aatgttgatg tacccattat cttagaaaat 3660
ctagtttaaa ctgtttictt tcaccgcaaa agaattaaat gggaaaatea tttgtttatc 3720
tctaagttat actaattagt agaaccaaac aaattatctt cttttaaaaa ataaatctta 3;780 ,
taggaaaata gacagtccaa agtcatgtct tigaacagtg gattggatct gtgccagtaa 3840
tgacaaaatt attittttga cttgcttgcc tgaataaatt gaagaatigce tttcagtttg 3900
ggtttigtat attcttaagt agccatigaa atttatattc ttaactaggt caaaaaataa 3960
tgagccataa gtitatgtcc tetcacttag acattticte tttaaaaagg tattttcttc 4020
tttataaaca ttttaaaaga gecttecctt cttaaactaa ctccagtgea tgaagtgtga 4080
aaatatttta agatgacatt tttactaata tgagcaagtc atgtaaacat tgaagaactt 4140
ggtaacatat tagtaaatgg atattaccaa atgttttcat cgttaattac tttgegttcc 4200
accaaaatat ctttactaaa atgtgcettgg tgtagtitgt ttattgtcta aattagtacc 4260
agtcatctta tttctgcaaa atgagtatca atgtgaaaaa gacacgtgaa gattaagcat 4320
gtttgaaaat aaaatggtca attacatitc aatttacata ggccaacaac tgttccatac 4380
tftgtttgta aacatttaat ttctctactg gacaaaatta atatttggct ttacattgaa 4440
tittgagctg tgaagaataa attatgtatc attttagcat attaaacagt agtaagtcta 4500
gcacatagtc tcagccactt aaaacaaaag titttitgtt tgtttgtitg ttgtittit 4560
tgagatggag tctcactctg ttgcccagge tggagtgecag tggegtgate teggettact 4620
gcaacctceg ceteecegggt tcaagegatt cteetgecte agecteccaa gtaactggga 4680
caacaggcgc gtcccaccac acccagctaa ttttttatac ttttagtaga gatggggttt 4740
cagcatattg gccaggcetgg tetcgaactce ctgaccttgt gatccacceg ceteggecte 4800
ccaaagtgct gggattatag gcgtgagcecc ctgcaccecgg ccaaaagttg atttttaatt 4860
acataaaaat cgtaaaaact tctagtaaaa acttgatitg gtgaatacag ttatatttta 4920
aaaccttaag gtgacaagca ttttctatge ctaaatcttc attggtttge ctggaaagag 4980

tctctgttaa aagatitice atattcaaag taaaaggaaa gatttcttge ttcctaatty 5040




tcttttggac acatgcctat tttetttgag gtataaacct ttagatgtga aaaatgtaat 5100
ttcattctgc tattgtgtgt gettgtgtgt gtgtaattga aaaaactggg aaatcctget 5160
tigttggtaa taaatcaata titttatatt c 5191

<210> 6

<211> 4755

<212> DNA

<213> human

<400> 6
aagagatctt ccaggetctc agageectgg gagggegatt tccaggaaga ccacaatgec 60

aacctctgga ggaggcetgga gagagaagge ctaggccaga gectgtcagg caactttgge 120
aagaccaagt cagccttcic atctctccag aacattectg agagtctgag aagacacage 180
agcctggagce taggccgggg aacccaggag ggttacceeg ggggeaggec cacctgtgca 240
gtcaacacca aggcagaaga ccctgggagg aaagecgcte ctgacctegg gagecatetg 300
gaccggceagg titcctacce geggececgag gggaggaccg gtgectegge tictttcaac 360
agcacagacc caagtcccga agagecgcect geeceetcge accecgeacac atccagtctg 420
ggcecggaggg ggeceggece aggeagegec teggetettc agggetttca gtacgggaag 480
ccccactget cggtgetgga gaaggtctee aaattcgage agcgagagea agggagecag 540
agaccgagtg tgggeggcte tggttttgge cataactata ggccecacag gaccgtetca 600
acttccagta cttctgggaa tgacticgag gagacaaaag bacacattcg tttctctgag 660
tcagctgaac ccctaggcaa cggggageag cacttcaaaa acggggaget gaagttggaa 720
gaggcttccc ggeagecectg cggtcageag ctgageggag gagegicgga cageggecgt 780
ggcceccaga ggeecggacge teggeteete cgtagecaga geaccttcca gotctccage 840
gagccagaga gggageccga gtggegggac aggeccgget cgeccgaate geecetgetg 900
gatgccccct tcagecgegce ctaccggaac agcatcaagg écgcacagtc ccgtgtettg 960 |
ggggccacct cctttcgacg tcgagacetg gagetggggg cgeecgtgge gtegaggtee 1020
tggcggcecac ggecticcte ggeccacgtg gggetgegga geccegagge gteggectee 1080
gccteccege acacgececg ggageggeac agegtgacce ctgetgaggg cgacctggee 1140
aggcecegtge ccectgeege ccggagaggt getegeecgge gectgactee cgagecagaag 1200

aagcgctect actcggagec cgagaagatg aacgaggtgg ggatcgtgga ggaggecgaa 1260



ccggeaccec tgggeccgea gagaaatggg atgegttice cggagagceag cgtggeegac 1320
cggegeegte tettcgageg cgatggeaag gecetgeteea cgetcagect gteggggece 1380
gagctgaagce agttccagea gagegecctg geggactaca tecagegcaa gaccggcaag 1440
cggcctacet ccgeegeegg ctgcagecte caggageceg ggecactgeg tgagegegee 1500
cagagtgect acctccagec cggececgeg gegetcgaag getcecggect cgectcggee 1560
tccagcttga getcactgeg ggageccage ctgcagecce gcagggagge cacgetectg 1620
ccggecacag ttgcagaaac ccageaggcet cececcgagate geageagcete cttegeeggt 1680
ggecgecgec teggggaacg gegacgeggg gacctgetta gecggagcaaa cggtggaaca 1740
aggggceaccce agagagggga tgagaccccc agggagecat ceteetgggg ggecagggee 1800
gggaagtcca tgtcggecga ggacctgetg gaacgetcgg acgteettge gggecctgte 1860
catgtgaggt ccaggtcatc tcccgecace gecagacaage gecaggatgt getttigggg 1920
caagacagtg gctttgotct tgtgaaggat ccatgttatt tggctggtce tggatctagg 1980
tcactcagtt gttcagaaag aggccaagaa gagatgetge tgctcticca ceatctcace 2040
cctegttggg gtggttcagg ctgcaaagece éttggtgatt ccteegttee tagtgaatgt 2100
cctggaaccc tggaccatca gaggcaagcec agtaggacac cetgececag gecaccactg 2160
gcaggaacgc aagggcetggt cacagacacc agggetgeac ccetgaccee aattggecace 2220
cctctgectt cagecattee ctetggetac tgctcacagg acggtcagac agggegacag 2280
cctetecege cetacaccee tgecatgatg cacagaagcea atggtcacac cctgac;:cag 2340
ccteeeggtc caagaggetg tgagggegat ggeccagage atggggtaga agagggaacg 2400
aggaagaggg tctegetgece tcagtggeca cetectictc gagcaaagtg ggeecacgea 2460
gccagagagg acagcecttce tgaggaatcc tcageccctg attttgcaaa cctgaagcac 2520 -
tatcaaaaac agcagagtct tccaagttta tgcagcactt ctgacccaga cacacctett 2580
ggggecccga geactccagg gaggatetee ctecgaatat ctgagtetgt cetgegggac 2640
tccececgecac ctcatgagga ttatgaagac gaagtgtttg tgagggatee gecaceccaag 2700
gccacgtcca gecccacatt tgaacctett ccceccaccee cacctectce accgagtcag 2760
gaaaccccgg tgtatagcat ggatgacttc cctccaccte ctccccacac tgtatgtgag 2820
gcgeagetgg acagtgagga tecccgagggg ccacgeccca gettcaacaa acttictaaa 2880

gtgacaattg caagggaaag gcacatgect ggtgcagecce atgtggtagg tagtcagaca 2940




ctggcttcca gactccaaac ttctatcaag ggttcagagg ctgagtccac accaccctce 3000
ttcatgagcg ttcacgccca acttgetggg tetetiggtg ggcagecage acccatccag 3060
actcaaagcc tcagccatga tccagtcagt ggaactcagg gtttagaaaa gaaagtcagt 3120
cctgatccte agaagagttc agaagacatc agaacagagg ctttggccaa ggaaattgtc 3180
caccaagaca aatctctagc agacattttg gatccagact ccaggetgaa gacaacaatg 3240
gacctgatgg aaggtttgtt tccccgagat gtgaacttge tgaaggaaaa cagtgtaaag 3300
aggaaggcca tacagagaac tgtcagetct tcaggatgtg aaggcaagag gaatgaagac 3360
aaggaagcag tgagcatgtt ggttaactgc cctgectact acagtgtgte tgctcccaag 3420
getgagctac tgaacaaaat caaagagatg ccagcagaag tgaatgagga agaggaacag 3480
gcagatgtca atgaaaagaa ggctgagctc attggaagtc tcacccacaa getggagace 3540
ctccaggagg cgaaggggag cetgetcacg gacatcaage tcaacaacge cctgggagaa 3600
gaggtggagg ctetgatcag cgagctctge aageccaatg agtttgacaa gtataggatg 3660
ttcatagggg atttggacaa ggtggtcaac ctgetgetet cecteteggg gegtetagee 3720
cgtgttgaga atgtccttag cggectiggt gaagatgcca gtaaigaaga aaggagctct 3780
ctttacgaga aaaggaagat cctggetggt cagcatgagg atgeccggga getgaaggag 3840
aacctggatc gcagggagceg agtagtgetg ggcatettgg ccaattacct ticagaggag 3900
cagctccagg actaccagca cttcgtgaaa atgaagtcca cgcetecteat tgagcaacgg 3960
aagctggatg acaagatcaa gctgggccag gagcaggtca agtgtetget ggagagectg 4020
ccctcagatt tcattcccaa ggetggggec ctggetetge ceccaaacct cacgagtgag 4080
cccattcetg ctgggggctg tactttcagt ggtatttice caacattaac ctctccactt 4140
taacctcttc taaaataccc aaccaaaaga tcactgtttc tctcaacact atttaatctg 4200
aaaaatgttt cagtacaaac cactgtttga actatctggg ttattggtgt ttgttcctga 4260
tgaaaggaaa aaaattctct ccaggaggaa gectttttce ttcttgeect tectgattga 4320
tcttctgaga getcgaatgce tgctggacac gtaceccttt ctattattac ttigtagtag 4380
aaagaaagtt aatgaaactg agaactgatt ggagggtgtt tgatcattta gtitttaaca 4440
ggctgaggea acatggatca gtgtgtgtce ccctcaggaa tgtatccaca gtggecttee 4500
ttgctggtgg gecagtgtate ctgatggcag ggtacaagta ccattaatga agggtctgca 4560

acataaagcc ttaaaaagac acacactaag aaaactgtaa aaccttgaac atigttattt 4620



atatttttta aaatggaaaa gatcactatg tttgttgtgc taaccactta tttgattctg 4680
titgtggtg gacatagatg attacgtttg agcttigtat titgtgaaaa ccttaatgaa 4740
atgaattcca aagat 4755

<210> 7

<211> 2045

<212> DNA

<213> human

<400> 7
gaaacttgac cccggctcat cetgtetetg getgtggece ggcaaagceac tgaaaacccc 60

tctggtctca gagacagtag gggeagtgec actitctaca acctgccaac ccacacabtg 120
gagtaattct gaaaaaaatt attcctaaac tetctaagtg tggacggaga atgagcaage 180
cccagaagta ttttacaacc agagtgggta atgaggaggg ggcttactgg aatcgtcata 240
tctctgaata tigaaaacaa caactaaaaa agtggacctt ctcagaaaaa aagggcagca 300
aatgaccaag ggcgcecctt ctggeegtge ttggettgag taactgtete tetticccca 360
cccccatcac agggcetttca gtttggcaaa ggaaaageag ataaaaacag aacattccat 420
atgtttcttt ctccatcgge caaaaacatt ttgacacaat gtttgtgaaa caccttigga 480
gaggtgcact tctgaatget geetetgeeg taaatcetgg ggcaagggat cagectettc 540
ccaggaacca tcgecticta taaaccgtga actcaageag geattttttt tttcttaccg 600
aaaggctgct attgtgcaag ggcacataat gggtctgttg ctettattgg cttccaaatg 660
tgcatggcaa agagagagat gtgggectag agcagatata ticagcaagg tgacagette 720
ccataacaat tctaacactt cttatcttat gtgagaataa aatatttaag ggttgaacct 780
tattttgcca aatgtatctt ttctgetttt gaattgggea gaagatttta gcaactatat 840
tctacaaatg ttacttataa cacacacaca cacatctgaa atatatgccg aaaattgacg 900
tetttgacct cagggagage acctgtccag gtctgectaa aggaaatgge tccagigggt 960
ctaaacaacc acatcctatc catggatagg tctagtcata acactttaga gagéatgtca 1020
gagcaggagg gaggcaagcec gectcetictc ggecatcaac tgcagatgat gaaagagegg 1080
gattcaactt tgttttcttt tcctgtggee ccagtgaaac cteetgecct cectgeacgt 1140
ctgtgtcttc atttctaaaa tgggggtgat getttcatat tgacctcacc ccatactace 1200

tcacagatgt gttgtgagga ttaataaaat tatgtctatg gtattttcag tttctggaga 1260



aaaatactta tagacagttt aactattaca tagatatata agtgatctca gtitcttgtt 1320
tgctgtgata ctaatgtgtt gttttaactt aticcataaa atgacagttg tgtcctagec 1380
acatcagaca gctatctaag ctctggacta cecetttgtg cagetgaate actgcagggt 1440
cgaccatgcce tggtgccaca gecatggttt ccatttctag atgaaaggat ggectaggac 1500
ataggtctca aagactcttg gatcagaatc aggagattag ggaaaacagg atggatacct 1560
gagcactaac agcagtagac gtagaccict gtcctttacc atctgaggte ttctggatic 1620
tiigtggggt taattttgat ttgatgtcat ctgtttgcce ttcatettge ttgcaagtgt 1680
gcatggttca atccctcaca tccaggaaat gaattttgca attgggccag atgctaattt 1740
gcacgttgat tcaccttctt tgectttaag cotttttttt ctitttittt titttggca 1800

aatgaatgté ccatttcaac tttgatttta atagtgetag ttgatattgg taataatget 1860
aaccaagaga tcaatgccég afttttctct tggggtaagt tagctgaagt catttaaaga 1920
tggaaaggtg ggaaaattct ttgatatttg atgtcattgt atccacatit gttgtaagac 1980
atattgcata ccaattataa ttatatcaat taaagttgat aaaagcttca aaaaaaaaaa 2040
aaaaa . 2045

<210> 8

<211> 2096

<212> DNA

<213> human

<400> 8 :
atggagaacg agcctgtage ccttgaggaa actcagaaga cagatcctge tatggaacca 60

cggttcaaag tggtggattg ggacaaggac ctggtggact ggcgaaagec tctccigtgg 120
caggtgggcc acttgggaga gaagtacgat gagtgggtic accagceggt gaccaggece 180

atccgcectct tccactcaga cctcattgag ggecteteta agactgtetg gtacagtgte 240
cccatcatct gggtgeccct ggtgetgtat ctcagetggt cetactaceg aacctitgee 300

cagggcaacg tccgactctt cacgtcattt acaacagagt acacggtggc agtgcccaag 360
- tccatgttce ccgggetett catgetgggg acattectet ggagecteat cgagtaccte 420
atccaccgcet teetgttcca catgaagece cccagegaca getattaccet catcatgetg 480
cacttcgtca tgcacggeca gcaccacaag geacccttcg acggeteceg cotggtetic 540
cceeetgtge cagecteect ggtgategge gtettetact tgtgeatgea getcatectg 600

cccgaggeag tagggggeac tgtgtttgeg gggggectece tgggetacgt cetetatgac 660



atgacccatt actacctgca ctttggeteg ccgcacaagg getectacet gtacagectg 720
aaggcccacc acgtcaagca ccactttgca catcagaagt caggatttgg tatcagcact 780
aaattgtggg attactgttt ccacacccete actccagaga aacceccacct gaagacgcag 840
tgacaactcc cacccectee gteetgeect cageceggec ctggececett cccgacccee 900
acccgcecatt cagaccccat taagaaggtt ggcttggeca ggcaggatgg getgtgteeg 960
gcectgeagce ctagtggaag gtgctgaggg ggecctgagg caggaccgec ctectgacee 1020
ctggtaggag ggtcacatee acttggtgea ggtggecctt ggtgaccceac tteticetgg 1080
agcgtcectg cctagagcetc ageccacagg actgeticag gecgtggeca caggtagecag 1140
ccgcaagggg aaatgaagaa aactgagecc tegtggecac ctgtgtcace ctigtgectt 1200
agcctcatgg getgectagg agetgectge acggcacage tegetttcac agtcagaagt 1260
gagtetgtgg gatctgtggat cectgtecte cetgetgtee cttetgggga ggcetttggtg 1320
gctctgaggt ggacaaagag ctetcgcaag aagagacagce gtgatgectc ccacagtcca 1380
ccccagaccc tggggeagec cetctggece tgecagetge ctgegtegtt gggeccaggg 1440
tggctggeag gagtcccage tgettgettt aggaccetgge agettttett gcegteecte 1500
ccetgectee agaatcacag cecttetcce caagggagge tgaggaggct tetccaccag 1560
tggcagcccce acccegtece tggecattet tggectecac ccecgetcagg ceectacteg 1620
ggcgctccca gaaggageca cetetcagtg cetcacctee cectgectee cagectcege 1680
agatgaggtt cctgccectt cetectegta accaaaacce tcactgetee caggacggte 1740
ttatitataa accagataca tgttcttagt ctggtcccag accaaggagc tggtcagacg 1800
gccctticta atcctacatg ttgagcettat gtaaaaaatg ttgtttecte ctgtttttgg 1860

ttcctttett acccacaaac cattactact tgaaacttaa aaaactcgee aagtgtaaag 1920
gctaaagaga agcagtttga cggaccttgt gatttgtact gtttgetgeg gagcetattta 1980
aagattttgg aataaatata caaaactacg gttgtgaaat aaaaacttaa attgtatatt 2040
ttgaaaaata aaacactgaa aagaaaccaa caaaaaaaaa aaaaaaaaaa aaaaaa 2096
<210> 9

<211> 5640

<212> DNA

<213> human

<400> 9



ggaaacgcag aaaacagaga gaggcattct gagtcatctg actggatgaa gactgttcca 60
agttacaacc aaacaaatag ctccatggac tttagaaatt atatgatgag agatgagact 120
ctggaaccac tgcccaaaaa ctgggaaatg gectacactg acacagggat gatctactte 180
attgaccaca ataccaagac aaccacctgg ttggatcctc gtctttgtaa gaaagccaaa 240
gceccctgaag actgtgaaga tggagagctt cettatgget gggagaaaat agaggaccct 300
cagtatggga catactatgt tgatcacctt aaccagaaaa cccagtttga aaatccagtg 360
gaggaagcca aaaggaaaaa gcagttagga caggttgaaa ttgggictic aaaaccagat 420
atggaaaaat cacacttcac aagagatcca tcccagcetta aaggtgtect tgitcgagca 480
tcactgaaaa aaagcacaat gggatttggt ttactatta ttggtggaga tagacctgat 540
gagttcctac aagtgaaaaa tgtgctgaaa gatggtcecg cagetcagga tgggaaaatt 600
gcaccaggcg atgttattgt agacatcaat ggcaactgtg tcctcggtea cactcatgca 660
gatgttgtcc agatgttica attggtacct gtcaatcagt atgtaaacct cactttatgt 720
cgtggtiatc cacttcctga tgacagtgaa gatcctgttg tggacatigt tgctgctace 780
cctgtcatca atggacagtc attaaccaag ggagagactt gca{gaatcc tcaggatttt 840
aagccaggag caatggttct ggagcagaat ggaaaatcgg gacacacttt gactggtgat 900
gotctcaatg gaccatcaga tgcaagtgag cagagagtat ccatggcatc gtcaggcage 960
tcccagcectg aactagtgac tatcectttg attaagggcec ctaaagggtt tgggtitgca 1020
attgctgaca gccctactgg acagaaggtg aaaatgatac tggatagtca gtggtgtcaa 1080
ggccttcaga aaggagatat aattaaggaa atataccatc aaaatgtgca gaatttaaca 1140
catctccaag tggtagaggt gctaaageag tttccagtag gtgetgatgt accattgett 1200
atcttaagag gaggtcctec ttcaccaace aaaactgeca aaatgaaaac agataaaaag 1260
gaaaatgcag gaagtttgga ggccataaat gagcctattc ctcagcétat gecttitcca 1320
ccgagcatta tcaggtcagg atccccaaaa ttggatectt ctgaggtcta cctgaaatct 1380
aagactttat atgaagataa accaccaaac accaaagatt tggatgtitt tcticgaaaa 1440
caagagtcag ggtttggctt cagggtgcta ggaggagatg gacctgacca gtctatatat 1500
attggggcta ttattcccet gggageaget gagaaagatg gteggetecg cgeagetgat 1560
gaactaatgt gcattgatgg aattccigtt aaagggaaat cacacaaaca agtettggac 1620

ctcatgacaa ctgctgetcg aaatggecat gtgttactaa ctgtcagacg gaagatcttc 1680



tatggagaaa aacaacccga ggacgacagc tctcaggect tcatttcaac acagaatgga 1740
tetececegee tgaaceggge agaggiceeca gecaggectg caccccagga gecctatgat 1800
gttgtcttge aacgaaaaga aaatgaagga titggctttg tcatccteac ctccaaaaac 1860
aaaccacctc caggagtiat tectcataaa attggecgag tcatagaagg aagtcegget 1920
gaccgcetgtg gaaaactgaa agttggagat catatctctg cagtgaatgg gcagtccatt 1980
gitgaactgt ctcatgataa cattgticag ctgatcaaag atgetggtgt caccgtcaca 2040
ctaacggtca ttgctgaaga agagcatcat ggtccaccat caggaacaaa ctcagccagg 2100
caaagcccag ccetgeagea caggeccatg ggacagtcac aggccaacca catacctggg 2160
gacagaagtg ccctagaagg tgaaattgga aaagatgtct ccacttctta cagacattet 2220
tggtcagacc acaagcacct tgcacagcect gacaccgeag taatttcagt tgtaggcagt 2280
cggcacaatc agaaccttgg ttgttatcca gtagagetgg agagaggcecece cecggggettt 2340
ggaticagcee tccgaggggg gaaggagtac aacatggggce tgttcatect tcgtcttgc;t 2400
gaagatggtc ctgccatcaa agatggcaga attcatgttg gtgaccagat tgttgaaatc 2460
aatggggaac ctacacaagg aatcacacat actcgagcaa ttgagctcat tcaggetggt 2520
ggaaataaaé ttcticttct titgaggeca ggaactggcet tgatacctga ccatggtttg 2580
getecttceg gtetgtgete ctacgtgaaa ceccgageaac attaaggett tcagggettt 2640
tettggtett tecttaaaaa gactiggtga ttgggatatt aataatectt cgtcttcaaa 2700
tgtgatttat gatgaacagt caccattacce cccatcttca cattttgett ccatatttga 2760
agagtctcac gtgccagtaa ttgaagaatc titgagagtt cagatatgtg aaaaggcaga 2820
agaattaaag gacattgtgc ctgaaaagaa aagcacttta aatgaaaatc agcctgagat 2880
aaagcatcag tetcttctce agaaaaatgt gagtaagagg gatccaccca gecagtcatgg 2940
gcacagtaac aagaaaaatc tattaaaagt agaaaatggt gttacacgaa gaggtagatc 3000
ggttagtcec aaaaagecag ccagtcaaca ttcagaggaa catttggata agattcctag 3060
tcctctaaaa aataacccca aaagaagacce cagagatcaa tecctcagec ccagcaaagg 3120
ggaaaataaa agttgtcagg tcagcaccag ggcaggctct ggacaagatc agtgcagaaa 3180
aagcagaggt cggtcggeca gecccaaaaaa gcagcaaaaa attgaaggaa gcaaagetce 3240
atcaaatgct gaggccaaat tattagaggg taagagtcga agaatagcag getatacggg 3300

cagtaatgct gagcagatcc cagatgggaa ggaaaaatca gacgtcatca ggaaagatge 3360



aaagcagaat cagttggaaa aaagcagaac aaggtcicca gagaaaaaaa tcaaaagaat 3420
ggttgagaaa tctcttccat ccaaaatgac taataagact acaagtaaag aagtatctga 3480
aaatgaaaaa ggaaagaaag taaccacagg agaaacaagt tctagtaacg ataaaatagg 3540
agaaaatgtc cagctatcag aaaagaggct gaagcaagaa cctgaagaga aggtagttic 3600
aaacaaaaca gaagatcaca aagggaaaga actagaggca gctgacaaaa acaaagagac 3660
tggaaggttc aaaccggaaa geagttctce agttaagaaa acactgataa ctccagggec 3720
ctggaaggtt ccaagtggaa ataaagtcac aggcactatt ggtatggctg agaaacggca 3780
gtaaccttta gtataaaaca aagaaaaaca agttgtaatc ttttcttaca gcagcatttt 3840
tccagaaaaa gectttittt ttttttcaga tattctgaaa cagataagta catgttaatg 3900
tgagcctcaa gttacctagg ctgcatgaag ggectttagg attgctaaga accaactgtc 3960
ccectggecg getgeeetec ctegetctca ggaaggaget geatccacat getcatctga 4020
ceegecectge tcaggetgee cagetegtet tecatgagtgt ctgaacaaat gacatatgtt 4080
gatattaaca atgtggtcac aactcacttt gtatttgtgc caagttatct actgtatcat 4140

gtctgtttit atccttittg ttcagetgtt tccacagtaa tgaaaaagtt aggtttgget 4200

tggaagttga tgatctcaat agcatgttge atgtttacag agagaaétat gtgagtcctt 4266
gcagaagaag agactgttaa ctcalcgtta aagatggecg tigtctetic taacagetac 4320
tgatgatgtc ccactttaaa aataaaaccc ccaaacatca ctactttaag gaaaaaaaaa 4380
atgtagtcca atattgatge tticttatgg ctitttattt taatttgget ggataagttg 4440

tttcaaataa ctgttaaaga tattacttac aattgaatgt ttgaaataag aaagtacttt 4500
aagcaataga gttcatctce tgctgtgtta tccaaccteg atgtatactt acageatete 4560
aggtcaccct ftitatttca gttatttaat tatgaaacca taaagaagca tgtggaaata 4620
gtgtttatig ctctttgaag aaaaaccacc aactatttet ggatatittg getgtaccta 4680
ctactaaagt cattagtctt taatacataa tacatatttg aaaagtaaac atattatata 4740
gattatgtga gggacttaat catgaaacca gtttcacagt ccaagtacca actctictgg 4800
tagcaggtgc acaagcttgg gtgtttaaaa acaacctgtg tagggtatge ccagcaaatg 4860
aggacaaatg tgtagacagt acttactgga tcttatttaa cttttagcta cattaactaa 4920

ctticttatt taaaaacaag aaagggagac taaacatctg cttaacttgt acacatittc 4980

agaattcttt ttaaaagtct agttaaagat gtttcttaga agttggagac tgttaacaac 5040



ttccataaaa tagatccagg tttttcagtt ccctgaagea geattcagta geatctatat 5100
aaataaaggc accttctgag aataaaacta ttttatggag tgtgtgaaca cacttgttct 5160
gtcacctggg ttcatcttgt tgtgaageac attaggtcca ggtccttcee tetgggagte 5220
tgactgtgaa actctttaac ccaacaactc aattagcécc tgtagataag acatgcttcc 5280
cagagtgaga tttttgaaat ccccttttca tccagaacta tatttaccca cctattgtaa 5340
ctattcaaat agagcaaaat taggaggctt gataaatact aagaatttag taccacagaa 5400
attatttatt attttccctg tagtccacaa ttagtgataa cgaatectat ttitgttaac 5460
tgtgacataa ctttgatgtc atatgttgtc ctatgtggtt cttcctaagt aaactctgta 5520
ctgattatat actgacttag caatgtggce ttggaatgct gagcaaaatg tggatgtact 5580

ggttgtaaat gtttatatat tgtacagtac ctttatatat acacttgagg ttctgattag 5640

<210> 10
<211> 457
<212> DNA
<213> human

<220>

<221> misc_feature
<222> (242)..(242)
<223> any kind of base

<220>

<221> misc_feature
<222> (369)..(369)
<223> any kind of base

<220>

<221> misc_feature
<222> (394)..(394)
<223> any kind of base

<220>

<221> misc_feature
<222> (4086)..(406)
<223> any kind of base

<220>

<221> misc_feature
<222> (457)..(457)
<223> any kind of base




<400> 10
tcagtcactc tttcaccctg ccaaagcettc actgtectac tgattgaatt gtatgtgaga 60

aataaaatgt catcatatta agccactggg atttgtatgt ttatctgtta tagcagcaag 120
tcttaattta cctaatacac acattgtgac agatgttctt aatgtcccac cccatattgt 180
tacatgtcca éctttgagga tccctggeat gtgggggtag gagtttetgg geatgetgga 240
tncaattcce acttttaagg catetgtgge ctetgtggee tetgtggect teactgttat 300
ggaagggatt tatctggggce accataggaa actttaccat ggcacagtgg acaacctagg 360
agggggtgng gaggagggge cticaggeec aacngggggg accagngtic gtggggttag 420
ggtggtttgg gggattttce ctettacceg tgggggn 457

<210> 11

<211> 1493

<212> DNA

<213> human

<400> 11
aatagggttg gcggetgcag cgggeggeaa acageccgee cggeaccace atgetcgeee 60

tggaggctge acagetegac gggecacact tcagetgtct gtacccagat ggegtettet 120
atgacctgga cagctgcaag cattccaget accctgattc agaggggget cctgactcec 180
tatgggactg gactgtggcece ccacctgtce cagecacccee ctatgaagee ttcgacccgg 240
cagcagcecegc ttttageeac cecccaggetg cecagetetg ctacgaacce cccacctaca 300
geectgeagg gaacctcgaa ctggeeccea gectggagge ccecggggect ggectcceeg 360
cataccecac ggagaacttc gctagccaga cectggtice ccecggeatat gececegtace 420
ccagccctgt getatcagag gaggaagact taccgttgga cagecctgee ctggaggtet 480
cggacagega gtcggatgag geectegtgg ctggecccga ggggaaggga tececgaggeag 540
ggactcgcaa gaagetgege ctgtaccagt tectgetggg getactgacg cgeggggaca 600
tgcgtgagtg cgtotggtag gtggagecag gegeeggegt cticcagtic tectccaage 660
acaaggaact cctggegege cgetggggee agcagaaggg gaaccgeaag cgeatgacet 720
accagaagct ggcgegegec ctccgaaact acgccaagac cggegagate cgcaaggica 780
agcgcaaget cacctaccag ttcgacageg cgetgetgec tgeagtecge cgggectgag 840
cacacccgag geteccaccet geggagecge tgggggacct cacgtcceag ccaggatceec 900

cctggaagaa aaagggcegte cccacactct aggtgatagg acttacgeat ccecaccttt 960



tggggtaagg ggagtgcetge cctgecataa tecccaagece cageecggge ctgtetggga 1020 '
ttccccactt gtgectgggg tecctetggg atttetttgt catgtacaga ctcectggga 1080
tcctcatgtt ttigggtgaca ggacctatgg accactatac teggggagge agggtagcag 1140
tgcttccaga gtcccaagag cttctetggg attttcttgt gatatctgat tcecccagtga 1200
ggcctgggac ctitttaaga tcgetgtgtg tetgtaaace ctgaatctca tetgggatgg 1260
gggcecetget ggecaaccetg ageectgtee aaggtteect ctigtcagat ctgagatitc 1320
ctagttatgt ctggggeect ctgggagetg ttatcatcte agatcicttc geecatctat 1380
ggctgtgttg tcacatctgt ccecteattt ttgagatcce ccaattetct ggaactattc 1440
tgctgeccct ttttatgtgt ctggagttce ccaatcacat ctagggetee tce 1493

<210> 12

<211> 2292

<212> DNA

<213> human

<400> 12
ccatgggttc cocttcagec tgtccataca gagtgtgeat tecetggeag gggetectge 60

tcacagcctc gettttaace ttctggaacce tgccaaacag tgcccagacc aatattgatg 120
tegtgecgtt caatgtcgca gaagggaagg aggtecettet agfagtccat aatgagtccc 180
agaatcttta tggctacaac tggtacaaag gggaaagggt gcatgccaac tatcgaatta 240
taggatatgt aaaaaatata agtcaagaaa atgccccagg geccgcacac aacggtcgag 300
agacaatata ccccaatgga accctgcetga tccagaacgt tacccacaat gacgcaggaf 360
- tctatacccet acacgttata aaagaaaatc ttgtgaatga agaagtaacc agacaattct 420
acgtatictc ggagccacce aagccctcca tcaccageaa caacttcaat cecggtggaga 480
acaaagatat tgtggtttta acctgtcaac ctgagactca gaacacaacc tacctgtggt 540
gggtaaacaa tcagagcctc ctggtcagtc ccaggetget getetccact gacaacagga 600
ccctegttet actcagegee acaaagaatg acataggacce ctatgaatgt gaaatacaga 660
acccagtggg tgecagecge agtgacecag tcaccetgaa tgtecegetat gagtcagtac 720
aagcaagttc acctgacctc tcagetggga ccgetgtcag catcatgatt ggagtactgg 780
ctgggatggc tctgatatag cagecttggt gtagtttetg catticggga agagtgtitt 840

tattatccac ctgcagactg gactggatic ttctagetee ttcaatecea tittetectg 900



tggcatcact aagtataaga cctgetetct tectgaagac ctataagetg gaggtggaca 960
actcaatgta aatttcaagg aaaaaccctc atgcctgaga tgtgggecac tcagagetaa 1020
ccaaaatgtt caacaccata actagagaca ctcaaattgc caaccaggac aagaagitga 1080
tgacttcatg ctgtggacag titttcccaa gatgtcccaa gecteategt gacgaggete 1140
ttatcccact ccatttttce ctgetcatge ctgectcttt aatttggtaa gataatgetg 1200
taactagaat ttcacaatca gecgecttgtg caggcaattt gacagagtgt tggatgtgtc 1260
atgtcatcat gtcaaaccca aatatttgac ctaagggatc ctttattctg cccagtgget 1320
aactttaaca acatccctaa tacaactgtt taticaaatg cacggtggte cctgttagag 1380
ttagacctct agactcacct gttctcacge c_ctgttttaa tttaacccag ctatgggatg 1440
ccagataaca gaattgetge ctacgagcetg aacagggagg agtttgtgea gttgetgaca 1500
cttcttgttg cacataaata aatacagtgg gtactataga gactcagttg caaaaattaa 1560
caaatatgct gettgattaa aatgggtagg ctictcatgt ggbtcattct ttaatctatt 1620
ctcttttatt tggtttggtt catgggotct ctgectatgg atcatactte aaactettgg 1680
tgtgatccic ctgattgtca caatattagt taccctggtg tgctgtatic tctaaaacct 1740
ttaaatgttt gcatgcagec attcgtcaaa tgtcaaatat tetetetttg getggaatga 1800
caaaaactca aataaatgta tgattaggag gacatcataa cctatgaatg atggaagtcc 1860
aaaatgatgg taactgacag tagigttaat geettatgtt tagtcaaact ctecatttagg 1920
tgacagcctg gtgactccag aatggagcca gtcatgctaa atgccatata ctcacactga 1980
aacatgagga agcaggtaga tcccagaaca gacaaaactt tcctaaaaac atgagagicc 2040
aggctgtctg agtcagcaca gtaagaéagt cctttetget ttaactctta gaaaaaagta 2100
atatgaagta ttctgaaatt aaccaatcag tttatttaaa tcaatttatt tatattcttc 2160
tgttcetgga ttcecatttt acaaaaccea cigtictact gttgtattge ccagtaggag 2220
ctatcactat attttgcaga atggaaactg ccctgactct tgaatcacaa ataaaageca 2280
attgtatctg tt 2292

<210> 13

<211> 519

<212> DNA

<213> human

<220>



<221> misc_feature
<222> (212)..(212)
<223> any kind of base

<220>

<221> misc_feature
<222> (451)..(451)
<223> any kind of base

Sgggzaggaa cagtgtaatc tttaacaggg atgttaaagg taagaagtca ggaagataaa 60
ccaaaatgat tgagtatgat aaagaatttt gcatggcgat taaaatagaa aacctataaa 120
tgtagaaaaa gcaggtctgg acttagcaaa gaaacaatat agtttggaga aggcatgaaa 180
taagttcttt tcatgttcac tgctggtcac ancataacag agagtgatgt ggagagettt 240
gggaaggttt cacgttgagt tacatcagtg gicaacaatg gagcaacaag actccgtaga 300
ggatgccacc ctgggagaat tgcaagggaa aggaggctga agcacaactg gtaatagect 360
tcagatattt aatggatatg caaataaagc tctgattaat tgtatttica cttattatat 420
atcatctttg gacctttcta aaagtgggac nétagaaaag atatactgaa actccaaaag 480
aatacttcag ctcgagttga atggattcaa gatgttgtt 519

<210> 14

<211> 5294

<212> DNA

<213> human

<400> 14
ggctcgeate cocatagtge tgggttacag tgaaggtacg ccccgegetc tgetetggag 60

aggcagggtg ggatagggaa cgtctcgagt ggegeccgea gtcatgatgg tgttegttgg 120
ccgecgecte ceggegetee tagggetgtt taagaagaag ggcetetgeca aggetgagaa 180
tgacaaacat ctaagtgtag ggcctggcca ggggecaggg tetgeagtgg atgagcacca 240
ggacaacgtc ttctitccca gtgggegacce cceccaccetg gaagagetge acactcagge 300
ccaggagggg ctccgetecc tacéacacca agagaaacag aaactgaaca agggtggcetg 360
ggaccatgga gacacccaga gtatccagtc cicccggacg gggecggatg aagacaacat 420
ctecttetge agtcagaccea catectacgt ggetgagage tccacageag aggacgeget 480

ctccateege tcggagatga tecagegeaa aggetecacce ticcgacecee atgactcatt 540



tcccaaatet ggaaagtcag ggcggcegteg gecgggagegg cggageactg tgetgggact 600
cccgeageat gtgcagaagg agcettggect gaggaatgag cgtgaggeac caggeacgec 660
ccgggetect ggtgeacggg atgecgtacg catceccaca gtggacggee gececcgagg 720
cacctcaggg atgggggece gggtgtcect gcaggegetg gaggeggagg cagaggetgg 780
cgctgagaca gaggecatge tgcagegeca cattgacegt gtctaceggg atgacacctt 840
tgttggcegg tccacgggta ccecgggecee accattgace cggeccatgt cecctageagt 900
gcctggattg acaggagggg cagggectge agageccectg ageceggeca tgtecatetc 960
cccccaggec acctacctgt cgaagttgat tecacatget gtgetgecge ctacagtgga 1020
cgtggtggcec ctaggecgcet geagectgeg cacactaage cgetgeagec tgcactcgge 1080
cagcccagcc tcagtecgcet cgetggggeg cttcteetee gtetccagece cacagecceg 1140
cagccgecac ccatectect cecagtgacac ctggagecac tc,:tcaatcct ccgacaccat 1200
tgtgtctgac ggttccaccce tetcctetaa gggtggetet gagggecage cggagagetc 1260
tacggctage aatagegtgg tacceecetee ccagggagge agtgggaggg getetccecag 1320
tgggggcagce actgctgagg cctcagacac actcagcatt cggageagtg ggcagtigtc 1380
tggccggagt gtgtccctge gtaagetgaa geggecteca ceeectecce geeggaccca 1440
ctccetecat cageggggcet tagcagtgec tgatgggecea ttagggttge ccectaagee 1500
tgagcgtaag cagcagcccc agetgecteg gecacececacc actggtgget cagaagggge 1560
gggggcagca ccetgtccac ccaaccecage caacagetgg gtacetgget tgtetceggg 1620
tggttccegg cgecceccac ggtccccaga acggacactt tegeecteea gtggatacic 1680
gagccaaagt ggtactccca cecteectee caagggectg gcaggteecce ctgettccee 1740
aggcaaggcc cageccccta aaccagageg tgtcacgtcet cttcgeteee ctggggecte 1800
cgtctectet teectcacgt ctttatgtte ctectectet gacecagecce cetcagaccg 1860
ctetgggeca cagatattga cceecetggg tgacaggttt gtcataccte ctcaccccaa 1920
ggtgectgee cecttetcee caccteecte caageccagg agecctaace cagetgeece 1980
tgctctagee geeectgetg tggticetgg gectgttict accactgacg ccagtectca 2040
gtcccctece actecccaga caaccttgac tccactgecag gagtcetectg tcatctccaa 2100
agaccagtca ccecccacctt ccccaccecce atcttatcat ccacccccac cacccactaa 2160

gaagccagag gtggttgtgg aggcaccatce tgectcagag actgetgagg agecectcca 2220




agatcccaac tggcccectc cceccaccecce tgececetgag gageaggacc tgiccatgge 2280
tgacttccee ccaccagagg aggcetttttt ctetgtggec agecctgage ctgecaggece 2340
ttcaggctcc ccagagcettg tcagetcece ggetgetteg tecteetcag ctactgettt 2400
gcagattcag cccecgggta geccagacce teetccaget ccgecagecce cageteetge 2460

tagttccgee ccagggceatg tggecaaget cecctcagaag gaaccggtgg getgtagcaa 2520
gggtggtggg cctcccaggg aggacgtagg tgegeeeetg gtcacgecct cgetectgca 2580

gatggtgcgg ctgegeteeg tgggtgetec aggaggggcet cecacceeag cactggggee 2640
atcggeccce cagaaaccac tgcgaaggge cetgtcaggg cgggecagec cagtgectge 2700
cccctectea gggetecatg ctgeggteeg actcaaggec tgcagectgg cegecagtga 2760
aggcctetca agtgetcage ccaacggace gectgaggea gagecacgge ctccccagtc 2820
ccctgeetea acggecagtt tcatettete caagggetet aggaagetge agetggageg 2880
geccgtgtee cectgagacee aggetgacct ccageggaat ctggtggeag aactccggag 2940
catctcagag cagcggccac cccaggecce aaagaagtca cetaaggcete ceccacctgt 3000
ggcccgeaag cegtetgtgg gagteecece accegectee cecagttace ctegagetga 3060
gccccttact getectecca ccaatggget cectcacace caggacagga ctaagaggga 3120
gctggcggag aatggaggtg tectgcaget ggtgggecca gaggagaaga tgggecteee 3180
gggctcagac tcacagaaag agctggcectg accaccaggce acctcactgg cactgctgac 3240
ccatcccaga aacacaatct cagggacecg agcagcetcca aggacgagag gatacagcag 3300
acacaaccta atagagaggg cgcctgcagce cttaacctcc acggecticg atacttatgc 3360
aagcetggtg ttgcteetgt cotcagagtc atcetgeget catgectitt cccgaatggg 3420
ttcacctctg gecagttgeeg cttcagtett ggecttagece teatcttgaa gtgggtaget 3480
ggcgggagag ggtggetgeg ceceetgetg geecctgagge tgcagagttg ggagcaggac 3540
acctcacctg agtttcattt titttcatgt ccaaaccatg cacatactat agtccagaat 3600
caaagcactt ttgaaaagtg getgcatgge catcetccag ggcecaggaa gttgeattce 3660
aagggcctgt ttacatggca gcagaatccea icceccggeag tcageccata gettgggace 3720
agtctgtgee cteetgecca gtccagttta cteetettgg ttectgaagg tggecaagte 3780
attgtgttcc cacaggcttc tctaggetgg gggeaggtat ggggetgtgg aattccaaag 3840

cacaaaaggt gcagagggga ttggecttce tgtgectcaa ctcaccaacc accctectge 3900



cticcagttc tgccaggtge tccatgetgg ggacaagtag gagactgeca gggeccaaag 3960
aaatgggtga gcagtagagt catctcgggg cacttggeag tgtcaageac ctgececttg 4020
ccteettgac cacactgggg tgggtgggece ceccageactt cagaggeagg agectttggg 4080
ctgagcaagc actgaggagg tggatggaag ggagcatetg gaggggggga gettcettga 4140
gcagtgggcc caggectgge cetccacact teattetetg accttictet ctecteattt 4200
cggtgeatgt cetttctgea getgectttc agcacaggtg gttccactgg gggeagetaa 4260
cgctgagtga caaggatggg aagccacagg tgcattttac tcaagtcetic tetagtcaat 4320
gaggggeacc cagtgcttct agggcagget gggtggtggt cecctaggta tcagectete 4380
ttactgtact ctccgggaat gttaaccttt ctattticag cetgtgecac ctgtctagge 4440
aagcetggctt ccccattgge cectgtgggt ccacageage gtggetgeee cccagggeca 4500
cegcticttt cttgatecte titccttaac agtgacttgg gettgagtet ggcaaggaac 4560
cttgetttta gettcaccac caaggagaga ggttgacatg acctcecege ceectcacca 4620
aggcetgggaa cagaggggat gtggtgagag ccaggttcct ctggecctct ccagggtgtt 4680
ttccactagt cactactgtc ttctecttgt agetaatcaa tcaatatict tccettgeet 4740
gtgggcagtg gagagtgctg ctgggtgtac getgeacctg cccactgagt tggggaaaga 4800
ggataatcag tgagcactgt tctgetcaga getectgate taccecacce cctaggatce 4860
aggactgggt caaagetgca tgaaaccagg ceectggecage aacetgggaa tggetggagg 4920
tgggagagaa cctgacttct ctttccctet cectecteca acattactgg aactctatce 4980
tgttaggatc ttctgagett gtttccetge tgggtgggac agaggacaaa ggagaaggga 5040
gggtctagaa gaggcageec ttettigtee tetggggtaa atgagettga cctagagtaa 5100
atggagagac caaaagcctc tgattittaa tttccataaa atgttagaag tatatatata 5160
catatatata tttctttaaa tttttgagtc titgatatgt ctaaaaatcc attcectetg 5220
ccctgaagec tgagtgagac acatgaagaa aactgtgtit catttaaaga tgttaattaa 5280
atgattgaaa cttg 5294

<210> 15

<211> 988

<212> DNA

<213> human

<400> 15



gtcgtgagge gggecettcgg getggetege cgteggetge cggggggttg gectgggtgt 60
cattggctct gggaagegge agcagaggea gggaccacte ggggtetggt gteggeacag 120
ccatggcggg cgegttggtg cggaaagegg cggactatgt ccgaagecaag gatttccggg 180
actacctcat gagtacgcac ttctggggec cagtagccaa ctgggatett cecatigetg 240
ccatcaatga tatgaaaaag tctccagaga ttatcagtgg gcggatgaca tttgeectet 300
gttgctattc tttgacattc atgagatttg cctacaaggt acagcectegg aactggcettc 360
tgtttgcatg ccacgcaaca aatgaagtag cccagctcat ccagggaggg cggcttatca 420
aacacgagat gactaaaacg gcatctgcat aacaatggga aaaggaagaa caaggtcttg 480
aagggacagc attgccagct getgetgagt cacagattte attataaata gectcectaa 540
ggaaaataca ctgaatgcta tttttactaa ccattctatt tttatagaaa tagctgagag 600
tttctaaacc aactctctge tgecttacaa gtattaaata tittacttct ticcataaag 660
agtagctcaa aatatgcaat taatttaata atttctgatg atgttttatc tgcagtaata 720
tgtatatcat ctattagaat ttacttaatg aaaaactgaa gagaacaaaa tttgtaacca 780
ctagcactta agtactcctg attcttaaca ttgtctttaa tgaccacaag acaaccaaca 840
getggecacg tacttaaaat tttgtcecca Qctgtttaaaa atgttacctg tgtatttcca 900
tgcagtgtat atattgagat gctgtaactt aatggcaata aatgatttaa atatttgtta 960
aaaaaaaaaa aaaaaaaaaa aaaaaaaa 988

<210> 16

<211> 4908

<212> DNA

<213> human

<400> 16
ggataacctc gcagggtggg ccggagggeg ggegecgeeg ctgeetgtge tgeggegatg 60

gcccagtgtg tacaatcagt gcaggagcta atcccggact ccttegteee ctgtgteget 120
gcgctgtgea gegacgaage cgageggete actegtetca atcacctcag cticgeggag 180
ctgettaage ccticteceg cetcactice gaggttcaca tgagagatee taataatcaa 240
cticacgtaa ttaaaaattt gaagatagca gtaagcaaca ttgtcaccca gccacctcag 300
cétggagcca tccggaagct tttgaatgat gttgttictg gecagtcagee tgcagaagga 360

ttagtagcta atgtgattac agcaggagat tatgacctta acatcagtge cactactcca 420



tggtttgagt cttacagaga aacctttctt cagtcgatge cagcatcgga tcatgaattt 480
ctgaaccact atttagcatg tatgttggta gcgtcatcta gtgaagctga e;cctgtggaa 540
cagttttcaa agttgicaca agaacagcat cgaattcagc acaacagtga ttattcctac 600
cccaagtggt ttataccaaa tacacttaaa tactatgtac ttttacatga tgtaagtgca 660
ggagatgaac agagagctga atcaatttat gaagaaatga aacagaaata tggaactcag‘ 720
ggttgctatt tacttaaaat taattctcga acatctaatc gagcatcaga tgaacagata 780
ccagatcctt ggagtcagta tctccagaaa aatagtattc aaaaccagga atcatatgaa 840
gatggcectt gtactataac ttcaaataag aattctgata ataacttget ttcattggat 900
ggattagata acgaagtcaa agatggctta ccaaataact ttagagctca cccacttcag 960
ttggagcaat ccagtgacce tctaacagt attgatggee cagatcatct aagatctget 1020
tcatcgttac atgaaacaaa gaaaggaaat actggaataa ttcatggtgc atgtttaaca 1080
cttactgatc atgatagaat tcgacagttt atacaagagt tcacatttcg gggecttttg 1140
ccacatatag agaaaacaat taggcaatta aacgatcagc taatatcaag aaaaggtttg 1200
agtcgatctc tatttictgc aactaaaaaa tggtttagtg gcagtaaagt tccagaaaag 1260
agcattaatg acctgaaaaa tacatctgge ttgctgtatc ctccggaage accagaactt 1320
caaatcagga aaatggctga cttatgtttt tiggtgcage attatgatit ggcttacagt 1380
tgctatcata ctgcaaagaa agatttictt aatgatcaag caatgcttta tgcagetggt 1440
gccttggaaa tggcagcagt gtetgetttt éttcaaccag gagcacctag gccatatcct 1500
gctcattaca tggatacagc aattcagaca tacagagata tctgcaagaa tatggtgttg 1560
gctgaaagat gtgtgttget tagtgetgaa ctittaaaaa gccaaagcaa atattcagag 1620
getgcagctce tectaatacg gttgaccagt gaggatictg atcttcgaag tgeacttett 1680
ttggaacagg cagcacattg ctttataaac atgaaaagtc ccatggttag aaaatatgca 1740
tttcatatga tattggcagg ccatcgatit agtaaagcag ggcagaaaaa geatgcettta 1800
cgctgtiatt gtcaagccat gcaagtttac aaaggaaaag getggtetct tgcagaggat 1860
cacattaatt tcactattgg gcgccagtec tatactetta gacagetgga taatgetgtg 1920
tctgettita ggceatattct aattaatgaa agtaaacaat ctgetgetca acaggggget 1980
ttcctcagag aatatcttta tgtitacaag aatgtaagtc agctgtcacc agatggtect 2040

ttgccacage ttcctitace gtatattaac agttcagcaa cacgggttit ttttggecat 21 00




gacagacgac cagcggatgg tgaaaaacaa gcagetactc atgtaagtct tgatcaagaa 2160
tatgattctg aatcetctca gcagtggega gaacttgagg aacaagttgt tictgtggtt 2220
aacaaaggag taattccatc caattitcat cccacacaat actgtttgaa cagttactca 2280
gataéttcaa gatttccact tgcagttgta gaagaaccaa ttacagtgga agtggctttt 2340
agaaaccctt tgaaagttct acttttgttg actgattigt cattgctttg gaagtticat 2400
cctaaagatt tcagtggaaa ggataatgaa gaagttaaac aactagttac aagtgaacct 2460
gaaatgattg gagctgaagt tatttcagag ticttaatta atggcgaaga atcaaaagtg 2520
gcaagactaa agctctttcc ccatcacata ggggagetge atattctggg agttgtttat 2580
aatcttggca ctattcaggg ctctatgaca gtagatggcea ttggtgetct tcceggatgt 2640
cacacaggaa aatattcctt gagtatgtca gtccgaggga agcaggatit agaaaticaa 2700
ggtcctcgac ttaacaacac aaaagaagag aaaacatctg ttaaatatgg ccctgatcga 2760
cgtttagatc ccataatcac agaagaaatg ccactgtigg aggtgttctt tatacatttt 2820
cctacagggc ttetetgtgg agaaatccga aaagceatatg tagaattigt caatgtcage 2880
aaatgtccac ttactggatt gaaggttgtt tctaaacgtc cagagtictt tactitcggt 2940
ggtaatactg ctgttctaac accactaagt ccctcagett ctgagaattg tagtgettac 3000
aagactgttg tgacagatgc tacctctgtg tgtacagcac tcatatcatc ageticttet 3060
gtagactttg gcattggcac aggaagtcaa ccagaggtga ttcctgttcc ccttcc;tgac 3120
actgttcttc tacccggage ctcagtgeag ctgccaatgt ggttacgtgg gectgatgaa 3180
gaaggtgtcc atgaaattaa ctittigttt tactatgaaa gtgtcaaaaa gcagccaaaa 3240
atacggcaca gaatattaag acacactgca attatttgta ccagteggte tttaaatgta 3300
cgggecactg tetgcagaag taattcictt gaaaatgaag aaggcagagg aggcaatatg 3360
ctagtctttg tggatgtgga aaataccaat actagtgaag caggcgttaa ggaattccac 3420
atagtgcaag tatcaagtag tagcaaacac tggaagttac agaaatctgt' aaatctttct 3480
gaaaacaaag atgccaaact tgccagtagg gagaagggaa agttttgett taaggcaata 3540
agatgtgaga aagaagaagc ggccacacag tcctetgaaa aatatacctt tgcagatatc 3600
atctttggaa atgaacagat aataagtica gcaageccat gtgcagactt ctittatcga 3660
agtttatctt ctgaattgaa aaaaccacaa getcacttge ctgtgcatac agaaaaacag 3720

tcaacagagg atgctgtgag attgattcaa aaatgcagtg aggtagattt gaatattgtc 3780




atattatgga aggcatacgt tgtggaagac agtaaacagc ttatﬁtgga aggtcaacat 3840
catgttattc ttcgcactat aggaaaagaa gecttttcat atcctcagaa acaggageca 3900
ccagaaatgg aactattgaa atttttcagg ccagaaaaca ttacagtttc ctcaaggcca 3960
tcagtagagc agcttictag tctcattaaa acgagtcttc actacccaga atcatttaat 4020
;:atccatttc atcaaaaaag cctttgttta gtaccagtca ctcttttact ttccaattgt 4080
tctaaggetg atgtagatgt catagttgat cticggeata aaacaacaag tccagaagca 4140
ctggaaatcc atggatcatt cacatggett ggacaaacac agtataaact tcaacttaaa 4200
agccaggaga ttcacagtct gcagetgaaa geatgctttg ttcatacagg tgtttataac 4260
cttggaactc ctagggtatt tgccaagtta tcggaccaag ttacagtgtt tgaaacaagt 4320
cagcagaatt ccatgectge cctgatcatc atcagtaatg tgtgacaact tggaaatitg 4380
tactgaaatc cacaataatc agtttttgct ggatgggttt tacagcagta tttgatatac 4440
ctaactigtt atggaggttg attgatatct gatccctgea aaatactttg acttgtcatt 4500
ttgttgatga tgcaaagcac gttggactga gaatacttaa cattcttttt ctgtatttct 4560
ttaaaccctg agaataattt acatgctcat aatacaggat atcagcatat ttgtgcacct 4620
tattaagccc catcttaaga aaacacaaag tctaagtctg ctgttacaac ttgtcaatgg 4680
tatacgaata ttaggagatg attctgagaa aggaaaggcc ttgttggcag tactcetgtt 4740
aagccattag tctctaaatt ccagctttac tgtgaagttc tatagagtgt taaatacaaa 4800
ttttcctgte ttgcttcaca cagticctta aaatcagttt tgaactttgg tcatagagtc 4860
ttcatatttc agtatttggt ggtccctatg acttatacat aactttgt 4908
<210> 17
<211> 435
<212> DNA
<213> human
<220>
<221> misc_feature

<222> (30)..(30)
<223> any kind of base

<220>

<221> misc_feature
<222> (49)..(49)
<223> any kind of base




<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>

misc_feature
(75)..(75)
any kind of base

misc_feature
(76)..(76)
any kind of base

misc_feature
(78)..(78)
any kind of base

misc_{eature
(79)..(79)
any kind of base

misc_feature
(109)..(109)
any kind of base

misc_feature
(136)..(136)
any kind of base

misc_feature
(137)..(137)
any kind of base

misc_feature
(149)..(149)
any kind of base

misc_feature
(227)..(227)
any kind of base



<221> misc_feature
<222> (236)..(236)
<223> any kind of base

<220>

<221> misc_feature
<222> (246)..(246)
<223> any kind of base

<220>

<221> misc_feature
<222> (342)..(342)
<223> any kind of base

<220>

<221> misc_feature
<222> (363)..(363)
<223> any kind of base

<220>

<221> misc_feature
<222> (389)..(389)
<223> any kind of base

<220>

<221> misc_feature
<222> (426)..(426)
<223> any kind of base

<400> 17

ggtagaaatg attgtgatgt acaaattttn tattttgatc atacttaana agacagagca 60
gactcacatt cattnncnna atagtatcac tgtacacata gcgaatttnt ggegetttta 120
gattgctctg aaaatnnctg aagagttgne catagcagece tggtaagect tttectitcc 180
cccaaagcte tectgeectt tgcagaaaga ctgttggtga caactgntge taactnaata 240
gcatgnggtt gaacttcgec aaaatccttc cacctectee catagggeaa caggggtgac 300
ttgggcttaa agggcattga gtaagcaagt aggttatcag anaacagagg gaagattcca 360
ttntagataa titccaaata ttacaating tggaactcag agttcaactg ctcagttcct 420
tettengetg accct | 435

<210> 18
<211> 2224




<212> DNA
<213> human

<400> 18
ctitagatct gtgcagectt tgegtgecaa actigtgaaa ttecttttac cittttgga 60

gtacttgcta taaagccacc tgtcaacaaa cccccattat gtacagaata ggacctatcc 120
agtagccagg ccagtaggca gttggggaag gtgggaagga tccagegagg ccectgagee 180
tgcacctgga caggtgtacg tetgcaccea tcaccetcag caccaggeca cectgeagte 240
cacttactgt actgtgtigt ggaaggatat gctaagtgat gaaagttgcg agcagtctca 300
ctggtegtgt aaactittit tittttttgg aaattgaage tgtagagtge tgcccgaaat 360
ctctaggaag ttggtggcaa gggacageac tcacactctt ctggtcatga tetctgatet 420
ccacctcaaa tgacaataaa aaactggtcc aacgaagaca ctgetcagea cttcagecat 480
caggactaat ccatcgatga ctggaaaaga ggctagettt gaggaaaaca geetgggete 540
ttgggagcag agtccagtgg gtgtgaggcet gacttgecga cggteggeag gtaatggctc 600
tcagecggeg aggeggtece acagctctee teccagggea gcctgaggag gaggaggccg 660
ggtgccetgtt tggtggeage ticagectag ggatacctga agcetgttgag caacaccttt 720
atgaaatgtt gccagagcag caacacttcc ctgtgggcac agccccggga aatceggtac 780
caagtgagca aggtggcagg acccacccaa gectgatacg catctgggece cgecgggete 840
agcaggggag getgctacgg ctgeccactt cccageaceg tetgtcagge ttgaaccect 900
ctgtgetgtt ceettectgg ctaataggga gacccttege aggeacceac tgtttcaact 960
tgaccctece acceectget actetectce acacaccect cegttceget agectacect 1020
gtcagccttt caataaaagt tatgcacaaa tgtgaacacc tgagatggag ctgaacattt 1080
cttcactttg ticttttict gaagtcaaac tcttatcaaa tgccctaaaa ttattaccac 1140
ccaagagaaa caggaaaaag gttacatgtt tttgtttact gagagtaaga tcacctgcat 1200
ctggaagacg ggctggtaaa ttggtitgge tacagaacag aaagaaaaca aaaacaaacc 1260
tcgtaaggga agtatcgcac tcagacacca ccacttccta gagccaaatg agcaatecca 1320
aactgcaagt gccgtaagtg ggectgtgac gtcacacege ccggecegag gtatcgeatg 1380
tgcgggggag geccacacta cagetgicct cicgictaga aggcaccace tegetttcat 1440
gtccegtgtg ttttggaaaa geagtatggt gigtcatgte tageggegaa cacttcecte 1500

cctetgtect tgaggttgta atataaaaac tgtgtttetg tacgtgtggg tgggaattet 1560



ctgacggtge tegticatag cacaagetta cgetgagttc tgaactgteg ticacagetg 1620
cgtgtctgca tggtgtcgcea tetgttgtac ctttggggaa aatttgtatg taaatgtaca 1680
gaaataaaaa cgttgcccca ttaacagatt tcctetggaa tgtettecct acctcacctg 1740
atggtatcca ccgaagggcea tttcactacc attaatggtg agtaataaaa tccteegtgt 1800
tcattcagac ctcactgegt cactactttg aacgectetg taagetgtgt cticacccge 1860
cccgaggtgg gtggagggag gectetcact ctgettcgag teetggtett aaaggtagte 1920
agaggcagag gctggattaa acacacactg tttaccaagt gccactctca gaccacctga 1980
gagacggggg gccatcagta aaattaagag gaattttitt ccetigttcg tgtatgtict 2040
gctgatccgt ggectgaagg ticctagaga cgicaagaaa tgaatatett acactgtgat 2100
tctgtgagga aagactggta acc-caaaact ctctictcta atgtattttt taacgaaaat 2160
gacaatattt ctttaataaa gtatttatac caaaaaaaaa aaaaaaaaaa aaaaaaaaaa 2220
aaaa : 2224

<210> 19

<211> 2244

<212> DNA

<213> human

<400> 19
gttgtttaaa agcaaggcat gettgtggat gactctgtaa cagactaatt ggaattgtty 60

aagctgctcc ctggttccac tetggagagt aatctgggac atcttagtgt ttigtittgt 120
ttitttcect cctetitttt tgggagggag tgtgtatggg gtttgtitit tagtetigtt 180

tttttaattc attaaccagt ggttagectt aaggggagga ggacggattg aticcacatt 240
ccacttccta gatctagttt agaaaacatg ttccccatet ggtgetctta ggaaggagta 300
tagtaaatgc ctcatttaat aacatactcc titttgaaag ttgectttic tctecaceet 360
tgagtagatc cagtatttga tgaaactcat gaaagtgggt ggagcccate ticccectce 420
tcttttctag gacgcactat atgtgactgt gactttaagg acatttgttt gccattiget 480
gatttttttg ggaagttaat tictaacttc tttcactgat aaatgaagaa aagtattgca 540
cctttgaaat gcaccaaatg aattgagtit gtaattaaaa aaattttttt tccctticag 600
tcattgtctt atatgettag catagatttg cagetcagta gtatatgtgt tcctagaatg 660

cagctgaaga cctgttatgt agaggaaata cgaggggtgg tgctagaaga cagacatctg 720



tggaatgatt cacatcctct caagttagga ggatggagge ctgcttcatt aagaagetgg 780
gggtagggtg ggggtgggga gaacacttaa caacatgggg accagtcagg ggaatccect 840
tatttctgtt ttgcatatga ggaaccctag agcagecagg tgaggetctic tagtitaata 900
aaaatcatgg aaagactctt aatgcagact cticttaagt gttaataggg attttttcag 960
cttattttgg ttgcagttic caattittaa aaatgttgag gtaatcttic ccaccttcce 1020
aaacctaatt cttgtagatg cattagtgtt gaaccaatgc ttctcatgtc tcaatcttgt 1080
atatcatctt ttcagatgta ttaacaaaca aaaccttaaa aagagtagat gaattgccaa 1140
acacaattcc taccaataat aaatcgatca actctatcta ttcaggaaag caggaagcat 1200
tiggaccaca gtgcatgaaa acttcaacat tctgttatta gataatgaat caaccaaatg 1260
aacaaiccag agaaaagaaa attgcaataa taaaaggtaa attaacagaa agataatata 1320
agcaagatag taatagttga ccattctgaa aagcttataa catcactcat catccagcat 1360
cctttctgaa aacaaaggat ttttaaatca ctttatgcac atatacaaca taggaggttg 1440
gcaaaataat geactatttc ttaacagccea tgtetettgt agaacttcaa gttaatctac 1500
aaatgaccat tgtgtcttaa tttagattat gaataccaca ttagtcaggt atttgcacta 1560
acccttaata gtatatacag ttictatgga aaattcagtg gtccaaaaat ttccgtagaa 1620
tttgagagga cgttggtggg ctgaagatag ctccttgagg gtcactgatg taggctgcaa 1680
tgggggttca caaggccctg acaccgtatt tatagtctaa cetitttatg aaaatctgac 1740
tacagctatt taaggagtag tcttaatage tgaaaatgaa gatagagaaa gacaccaaga 1800
atatgacaca gtttacattc tagtgaggga cacaacaaaa tcaaatttaa aaaagagtgt 1860
aatagatgct gataaatact gtagataaag cacataagaa aatagaaata aaggctgtca 1920
atggagaagt catgattttt attttattta tttatttatt tatttgagac agagtcaggc 1980
tctgtgcagg ctggagtgea atggtgtgat ctegetcact acaacctctg ctectggete 2040
aagctatcct cccaccteag ctctcaagta getgggatca caggtgegtg ctaccatgee 2100
cggctaattt tttgtagaga tgaggttttg ccatgttgee caggetggte tcgaactect 2160
ggactcaact gaccccacct cggectctca aagtgetgag attataggeg tgcageegge 2220
agctggcecat tgtttatgtt ctge 2244

<210> 20
<211> 351




<212> DNA
<213> human

<220>

<221> misc_feature
<222> (62)..(62)
<223> any kind of base

<220>

<221> misc_feature
<222> (121)..(121)
<223> any kind of base

<220>

<221> misc_feature
<222> (207)..(207)
<223> any kind of base

<220>

<221> misc_feature
<222> (220)..(220)
<223> any kind of base

<220>

<221> misc_feature
<222> (276)..(276)
<223> any kind of base

<220>

<221> misc_feature
<222> (300)..(300)
<223> any kind of base

<220>

<221> misc_feature
<222> (315)..(315)
<223> any kind of base

<220>

<221> misc_feature
<222> (336)..(336)
<223> any kind of base

<400> 20
tctacttcca catcggegag accgagaagce getgtttcat cgaggaaatc cccgacgaga 60

cnatggtcat cggcaactat cgtacccaga tgtgggataa gcagaaggag gteticctge 120



nctcgaccece tggectggge atgecacgtgg aagtgaagga ccccgacgge aaggtggtge 180
tgtcctggea gtacggetcg gagggenctt tcacgttcan ctcccacacg cccggtgace 240
atcaaatctg tctgcactce aattettacc aggatngcte tetttegetg gtgggcaaan 300
tgegigttge atctngacat ccaggtttgg gggagnatge caacaaatta ¢ 351

<210> 21

<211> 2631

<212> DNA

<213> human

<400> 21
accttccaac ccagecctcg getgageege gecgeaccat geccgecgtg gacaagetce 60

tgctagagga ggcgttgcag gacagecccce agactcgetc tttactgage gtgtttgaag 120
aagatgctgg caccctcaca gactatacca accagetget ccaggcaatg cagegegtet 180
atggagccca gaatgagatg tgcctggeca cacaacagct ttctaagcaa ctgetggeat 240
atgaaaaaca gaactttgct cttggcaaag gtgatgaaga agtaatttca acactccact 300
atftttccaa agtggtggat gagcttaatc tictccatac agagcetggcet aaacagtigg 360
cagacacaat ggttctacct atcatacaat tccgagaaaa ggatctcaca gaagtaagca 420
ctttaaagga {ctatttgga ctegetagea atgagcatga cctctcaatg gcaaaataca 480
gcaggctgcc taagaaaaag gagaatgaga aggtgaagac cgaagtcgga aaagaggtgg 540
ccgeggeecg geggaageag cacctetect cecttcagta ctactgtgee ctcaacgege 600
tgcagtacag aaagcaaatg gccatgatgg ageccatgat aggetttgee catggacaga: 660
ttaacttttt taagaaggga gcagagatgt tttccaaacg tatggacagc titttatcct 720
ccgttgcaga catggttcaa agcattcagg tagaactgga accgaggegg aaaagatgcg 780
ggtgtcccag caagaattac titctgttga tgaatetgtt tacactccag actctgatgt 840
ggccgeacca cagatcaaca ggaacctcat ccagaaggct ggttacctta atcttagaaa 900
caaaacaggg ctggtcaccg ccacctggga gaggctttat ticttcacce aaggcgggaa 960
tctcatgtgt cagecccaggg gageegtgge tggaggtttg atccaggacce tggacaactg 1020
ctcagtgalg gecegtggatt gegaagaccg gegetactge tttcagatca ccacgeccaa 1080
tggaaaatcg ggaataatcc tccaggetga gagcagaaag gaaaatgaag agtggatatg 1140

tgcaataaac aacatctcca gacagatcta cectgaccgac aaccetgagg cagtegegat 1200



caagttgaat cagaccgctc tgcaagcagt gactcctatt acaagttttg gaaaaaaaca 1260
agaaagctca tgccccagcec agaacctgaa aaaftcagag atggaaaatg aaaatgacaa 1320
gattgttccc aaagcaacag ccagtctace tgaagcagag gagcetgatcg cgectggage 1380
gccgattcaa ttcgatattg tgettcetge tacagaatic cttgatcaga acagagggag 1440
caggcgtace aacccttttg gtgaaactga ggatgaatca tttccagaag cagaagattc 1500
tetittgcag cagatgttta tagttcggtt tttgggatca atggcagtta aaacagacag 1560
cactactgaa gtgatttatg aagcgatgag acaagtattg getgetcggg ctattcataa 1620
catcttccge atgacagaat cccatctgat ggtcaccage caatctttga ggttgataga 1680
tccacagact caagtatcaa gggccaattt tgaacttacc agtgtcacac aatttgctgc 1740
tcatcaagaa aacaagagac tggttggttt tgtcatccgt gttcctgaat ccactggaga 1800
agaatctctg agtacataca tttttgaaag caactcagaa ggcgaaaaga tatgttatgc 1860
tattaatttg ggaaaagaaa ttattgaggt tcagaaggat ccagaagcac tggctcaatt 1920
aatgctgtee ataccactaa ccaatgatgg aaaatatgta ctgttaaacg atcaaccaga 1980
tgacgatgat ggaaatccaa atgaacatag aggcgcagaa tccgaagcat aactcacttg 2040
cgeetgtggg ggaagagega acaggaagga gagcetaccte ctaagggtit taacgtetet 2100
gacatacagg cacactgacc tgatttccga aggctgacaa tegtttgtgg aatgtaatct 2160
tgatgcettg atactgagac ttgggaggga aactaagaaa tggttgacag cgticccacc 2220
catctacaat gttattttag gtgctttgtg gtaagtcttt tttcttagat tgcgctaaaa 2280

tttcttagat tgttcagege tcagaacaaa agtttgaaaa atgcatigtt catétgaatg 2340
tcatctcttt tcagtticca gtatcctttt taaaaaatgg caaaagecta gatttacaat 2400
ttgatgaaca ctaaatattt cttattaata taatctattt ttgtatttta cttaatgagec 2460

tttaagtgcec tgtcgtictg aaaattgtgt atttataatt cagettatcet cataattgga 2520
cctaatagcea tttctttgtg cagttaggtg atgageactg ctttgaggee caagcactag 2580
tagagatgcg cgatacaggt ctagtttcgg taactgttcc agacatcaag ¢ 2631

<210> 22

<211> 2851

<212> DNA

<213> human

<400> 22



agcatctcag gccatcatcc tgaaacttgg cagecttegt ggagtataag gacagcatta 60
ttagccatca ttgggtttac tgccaacaaa aggagaggga gccataggtt ctctagatta 120
cactcctgag gaaagaagag cacttgccaa aaaatcacaa gattteigtt gtgaaggatg 180
tggctetgee atgaaggatg tectgttgee tttaaaatct ggaagegatt caagecaage 240
tgaccaagaa gccaaagaac tggcetaggcea aataagcttt aaggcagaag tcaattcatc 300
tggaaagact atctctgagt cagacttaaa ccactcttit tcactaactg atttacaaga 360
tgatatacct acaacattcc agggtgctac ggeccagtaca tcgtacggac tccagaattc 420
ctcagcagca tcctttcatc aacctaccca acctgtaget aagaatacct ccatgagece 480
tcgacagcge cgggeccage agcagagtca gagaaggattg tetacticac cagatgtaat 540
ccagggccac cagccaagag acaaccacac tgatcatggt gggtcagetg tactgattgt 600
catcctgact ttggcattgg cagctcttat attccgacga atatatctgg caaacgaata 660
catatttgac tttgagttat aatatggttt tgtgacttat gagetgtgac tcaactgett 720
cattaaacat ictgcatigg gtataatcta agaattgtit acaaaaagat tattttgtat 780
ttaccctica ttectttttt tgatcetigt aagtttagta taaatétatc tagacattca 840
gactgtgtct agcagttacg tectgcttaa agggactaga agtcaaagtt cetigtctca 900
ctatttgate tgetttgecag ggaaataact tgttttict catgtticat ctictittta 960

tgtaaatttg taatactttc ctatattgcc ctttgaaatt titggataaa agatgatgtt 1020
ttaagticca atgagtatta ctagttactc aataccactt attgagtact ctgttictac 1080
gtatgtagaa tgtataggga tagaagagtt gaaaagggaa agcaaaactt cttaagtggc 1140
ttccttaaaa tgtcattcat aggagatgta ctggaattge tcattetgtg actttatttg 1200
tgtcctaaac attcttcagt gaaaataatt ttatttcagt caaacattta tgaggaaatg 1260
agatcacatc tttgtcactg gatgctactt gaagagggag tactttgtaa ccactttgat 1320
atgctgttat caccaccecc tgecctetge tgecataatc acacaaattt aaaaagaaag 1380
aaaacagtct tccatagatt titaaggaag aaagggccca agtcaggaga tcgettggtt 1440
ttcttccaga agttaaatgg ggggatctga agatttgaat gttcggtetg cttigaaatg 1500
tatgtctitt gggaatgtat tatatgccta gctttataat caggtataaa attttaatta 1560
ttcccaggaa tatgeataat attgaatatt tcatgtccta ttttaataga aaacctcagg 1620

gcccaagtaa ccagtgatag aagttagaaa aaccecttta cttagaattg tccacctagt 1680



cagagcccaa gaaagaattt tcagtggaaa aatcaatata taacttagtg ctagctageg 1740
ccacagactc tagtagataa tattatcatc ataatggcetg gtgaaaccat ataatcacag 1800
aaaaacattg ccttcagcat gttcagttcg cagcactgag ggcactettg agggtgttgt 1860
taatgaagat ttaattttta aatacaggtg gttccaagct ttcaaatagg ttatgctcca 1920
aaagtgttat ngtaagtta atttttttac aagtcaaaca atgttggaag tggtatitag 1980
gttctagatc ggtccacgaa agttagccca tatgtatate ttgaatagta taggggaggg 2040
tattcataaa gtccttatgt ggttttaact aagtgaaatt atggacaaga gaaataattg 2100
taaaatcgtc ttaaaggcaa atttaatttt taccectgtt tatgggacat tegttctatt 2160
aactgtcaga cacaatttct gttttcatct gagagecagg tttectttat tictacatct 2220
aaaataagaa catattgtac actattatat aatacagaat tgtcttacac tttaataaat 2280
tcgcatitta aaggtgtita caggattatt ttttatatet gtagetgaat tigttaaagt 2340
ctaaaaagct caaggacitt atgaagatct cattatatga ggaaaatcat aggttaccat 2400
tttataactc tattgccata agaaaataca ctctaaaatc ttgatttgaa acatattaga 2460
aaccttgatt cagtgcicag tggtctccta gtaagaagtc accgacggta gegtcatatg 2520
agaagaaaga aatccccacc acctcaacct ctgetgagat tgtgtgctag gaacagectt 2580
ccctecgttt cecetcagte aaacttgage cagectetgg atcgatgtga tettattgca 2640
tgtticcatg gggtgtacct atactttaag ccaatcctge tgcattcact getaagttaa 2700
ataaaaagcc aagaagaaaa aaaaaatttt gcactgtgea gatectttge tatctgactt 2760
gcatctettc cececacctgt cagetageca cetgettgtt tgtgtiggga tatittttag 2820
cacctgaagc accatctgaa aggggcacca t 2851

<210> 23

<211> 3473

<212> DNA

<213> human

<400> 23
aagagcagcg gcgaggegge ggtggtgget gagteegtgg tggcagagge gaaggegaca 60

gctctagggg ttggcaccgg ceccgagagg aggatgeggg tccggatagg getgacgetg 120
ctgctgtgtg cggtgeiget gagettggee teggegteet cggatgaaga aggcagecag 180

gatgaatcct tagattccaa gactactttg acatcagatg agtcagtaaa ggaccacact 240



actgcaggca gagtagttge tggtcaaata tttcttgatt cagaagaatc tgaattagaa 300
tcctctattc aagaagagga agacagcectc aagagccaag aggQggagag tgtcacagaa 360
gatatcagct ttctagagtc tccaaatcca gaaaacaagg actatgaaga gccaaagaaa 420
gtacggaaac cagctttgac cgccattgaa ggcacagcac atggggagcec ctgecacttc 480
cettttettt tcctagataa ggagtatgat gaatgtacat cagatgggag ggaagatgge 540
agactgtggt gtgctacaac ctatgactac aaagcagatg aaaagtgggg ctittgtgaa 600
actgaagaag aggctgctaa gagacggcag atgcaggaag cagaaatggt gtatcaaact 660
ggaatgaaaa tccttaatgg aagcaataag aaaagccaaa aaagagaagc atatcggtat 720
ctccaaaagg cagcaagcat gaaccatace aaagccctgg agagagtgte atatgctett | 780
Hatttggtg attacttgcc acagaatatc caggcagcga gagagatgtt tgagaagetg 840
actgaggaag gctctcccaa gggacagact getettgget ttetgtatge ctetggactt 900
ggtgttaatt caagtcaggc aaaggctctt gtatattata catttggage tettiggggge 960
aatctaatag cccacatggt tttgggttac agatactggg ctggeategg cgtectccag 1020
agttgtgaat ctgccctgac tcactategt cttgttgcca atcatgttge tagtgatatc 1080
tcgctaacag gaggctcagt agtacagaga atacggcetge ctgatgaagt ggaaaatcca 1140
ggaatgaaca gtggaatgct agaagaagat ttgattcaat attaccagtt cctagctgaa 1200
aaaggtgatg tacaagcaca ggttggtctt ggacaactgc acctgcacgg agggegtgga 1260
gtagaacaga atcatcagag agcatttgac tacttcaatt tagcagcaaa tgctggcaat 1320
tcacatgcca tggectitit gggaaagatg tattcggaag gaagtgacat tgtacctcag 1380
aQtaatgaga cagctctcca ctactttaag aaagetgetg acatgggcaa cccagttgga 1440
cagagtgggc ttggaatgge ctacctctat gggagaggag ttcaagttaa ttatgatcta 1500
gcecttaagt atttccagaa agetgcetgaa caaggetggg tggatgggea getacagett 1560
ggttccatgt actataatgg cattggagtc aagagagatt ataaacagge cttgaagtat 1620
tttaatttag cttctcaggg aggccatate ttggetttct ataacctage tcagatgcat 1680
gccagtggea ccggegtgat gcgatcafgt cacactgcag tggagttgtt taagaatgta 1740
tgtgaacgag gccgtiggte tgaaaggctt atgactgect ataacagcta taaagatgge 1800 ‘
gattacaatg ctgcagtgat ccagtaccte ctcetggetg aacagggcta tgaagtggea 1860

caaagcaatg cagcctitat tcttgatcag agagaagcaa geattgtagg tgagaatgaa 1920



acttatccca gagetttget écattggaac agggccgcect ctcaaggeta tactgtgget 1980
agaattaagc tcggagacta ccatttctat gggtttggca ccgatgtaga ttatgaaact 2040
gcatttattc attaccgtct ggcettctgag cagcaacaca gtécacaagc tatgtttaat 2100
ctgggatata tgcatgagaa aggactgggc attaaacagg atattcacct tgcgaaacgt 2160
tittatgaca tggcagctga agccagecca gatgcacaag ttecagtctt cetagecete 2220
tgcaaattgg gcgtegtcta titcttgeag tacatacggg aaacaaacat tcgagatatg 2280
ttcacccaac ttgatatgga ccagettttg ggacctgagt gggaccttta cctcatgacc 2340
atcattgcge tgetgttggg aacagtcata gettacagge aaaggeagea ccaagacatg 2400
cctgcaccea ggectecagg gecacggeca getccaccee agcaggaggg gecaccagag 2460
cagcagccac cacagtaata ggcactgggt ccagecttga tcagtgacag cgaaggaagt 2520
tatctgetgg gaacacttge atttgattta ggaccttgga tcagtggtca cctcccagaa 2580
gaggcacggc acaaggaagc attgaattcc taaagetgct tagaatctga tgcctttatt 2640
ttcagggata agtaactctt acctaaactg agctgaatgt ttgtttcagt gccatatgga 2700
ataacaactt tcagtggett tittttttct tttctggaaa catatgtgag acactcagag 2760
taatgtctac tgtatccagc tatcttictt ggatcctttt ggtcattatt tcagtgtgca 2820

taagttctta atgtcaacca tctttaaggt attgtgcatc gacactaaaa actgatcagt 2880
gtaaaaagga aaacccagit gcaagtttaa acgtgttcga aagtctgaaa atagaacttg 2940
ccttttaagt taaaaaaaaa aaaagctatc ttgaaaatgt tttggaactg cgataactga 3000
gaaactctta ccagtccaca tgcaattaga catattcage atatttgtta ttttaaaagg 3060 |
gagggttggg aggtttctta ttggtgattg tcacacggta taccatacte ctetecttca 3120
aagaatgaaa ggccttgtta aggagttttt tgtgagctit acttctttgg aatggaatat 3180
acttatgcaa aaccttgtga actgactcct tgcactaacg cgagtttgce ccacctactc 3240
tgtaatttgc tigtttgttt tgaatataca gagecttgat ccagaagecca gaggatggac 3300
taagtgggag aaattagaaa acaaaacgaa ctctggttgg ggtactacga tcacagacac 3360
agacatactt ttcctaaagt tgaagcattt gttcccagga titattttac titgeatttc 3420
ctittgcaca aagaacacat caccatticc tittgcacaa agaacacatc acc 3473

<210> 24
<211> 401




<212> DNA
<213> human

<220>
<221> misc_feature

<222> (252)..(252)
<223> any kind of base

<220>

<221> misc_feature
<222> (303)..(303)
<223> any kind of base

<220>

"<221> misc_feature
<222> (390)..(390)
<223> any kind of base

<400> 24

ttagattatt ticaatttat tattcagaat aaatatatct titttcttta acttictcaaa 60
tagttattga attgtattgg tttaaattaa atgcgtcatg tgtatatatc agtattaatt 120
caagagatac aaaaggaaat tgagtgaaaa ataagtctge ctccttccca tcactcicat 180
gtctctacct agaggcaatt attgtcaaca gtttttgatg tgtctttcaa aaaatagtcc 240
attaagcctg gngtactaga tctcttttaa aagtttacaa cetgttacag aatatatata 300
aangttcaat tactagtaac accttattac agatacagat tacaacttag gaaatatatt 360
ttcatggacc attgatgtca tttggattcn cccctacaat ¢ 401

<210> 25

<211> 1820

<212> DNA

<213> human

<400> 25 ,
aatgtcttag aaaaaggctt tctaaaagaa aaagagcaag aggccatttc tttcaagat 60

agatacaaag aacttcagga aaaacataaa caagaattgg aagacatgag gaaagctggt 120
cacgaagccce tcagcattat tgtggatgaa tataaggeac tactgcagtc ticagttaag 180
caacaagtag aagctattga aaaacagtac atttctgcaa ttgagaaaca ggcacacaag 240
tgtgaggagt tgctaaafgc tcagcatcag aggcetecttg aaatgctaga tacagagaag 300

gaactgttaa aagaaaaaat aaaggaagct ttgattcagc aatctcaaga acagaaggaa 360



atattggaaa agtgtttgga ggaagaaagg caaagaaata aagaggcatt agtatccget 420
gcaaagcttg aaaaagaagc agtgaaggat gcagttitaa aagtcgtaga agaagaaaga 480
aaaaatttag aaaaagcgca tgctgaagaa agggaattat ggaagacaga acatgcaaaa 540
gatcaagaaa aagtatctca ggaaattcaa aaagctatac aagaacaaag aaaaataagt 600
céggaaactg ttaaggcage aataatagaa gagcagaaac gaagtgaaaa ggetgtggaa 660
gaggcagtga aaagaacaag agatgaatty atagagtata taaaagaaca gaaaaggctc 720
gatcaagtca tccgccaaag aagectgtee agtttggaac tgttectete ctgtgcacag 780
aaacagttaa gtgctttaat agctacggaa ccagttgaca tigaataaaa agaacatgac 840
aaacccacac tggcattgga taaatcatat tacaccttca aaatacacac tctgaattat 900
aaagatgtgt ttgttttctt tccaaatcat gtagaattga tttccagttc aaggataaac 960
caaaacaata tttagaacta tcaagtgatc taatttattt tettttggtt tettetttac 1020

atttactgtt attttattat taﬂagt;agt agcagcaaca gagtatgata tgacccaaﬁa 1080
gccattgtaa agtgccacat taccaaaatt aattaagtaa actttatage ctgtgggagt 1140
ctattatata ttattttgca aaagtagtaa atatattatt gtttcatgat gactctigat 1200
gagatgctag aatgtaacca tacatttatc ttatttigag gatagaaata gcatggattt 1260
caacatcact tatttatctg tataattgga aataaaacac cgatatgata gagaatcatt 1320
ccggcattac ctaacctctt ctgcagttgg atctatgtat tttcattggt ctactgaaaa 1380
cgaacaatac aattaaaagc actaaagatt attatattaa ttcaactitg atctgatata 1440
tcacttaaac taaaggggtg tgtgtggtgt atgetigttt cctatttctg ctetttaaag 1500
atactttgaa tcaataaaac cattagtcta caaatcaaat tgtgaactta atctctagaa 1560
agagaatata actcagccat ttataggaat ttaggttcaa gtacaggata tatgaaatct 1620
tticccagta titcagaatg tacttaattc acaggcagga tgcttcaatg caaaatcatg 1680
aatattttta attcaaaact aaaatgtcat taatatgtat gtatgcaaat gttttatctt 1740

attttctgaa atgcatctac tttcatggge tttgtacgtt tctgagattt ctcagtgtaa 1800
taaaaagagc tcccaaactt 1820

<210> 26

<211> 280

<212> DNA
<213> human



<220>

<221> misc_feature
<222> (261)..(261)
<223> any kind of base

<220>

<221> misc_feature
<222> (237)..(237)
<223> any kind of base

<400> 26

tcaagtcata agataaagtt taatcatttg atcatgttaa aagacacaaa acacagccaa 60
tctaaccaaa tttcaggcat gcatttacat aaatatatta aattaagaaa agaaattgta 120
cacttaaacg tccttttcac ctagaaatca ttaaatccac agatcaacaa taaaaccaat 180
tctctgeatt taccacttca agatacaatt gtictatttt aaagataaca caaactncac 240
tagtctggtt aggaatttat ntgcattata catatattat 280

<210> 27

<211> 392

<212> DNA

<213> human

<400> 27
ttggtttgaa atggcaccce aggactttgg gectgectta cttgatagee tegttcagtg 60

agcaaagact tagtgagcag ctcttgtatg ccaagtattt tgctaagetc tggaaaaaag 120
ataaacaaga catggttctt gctttcaagg agtgtgtaat tctttagcca gatatggaaa 180
cctggaccct gagtgggaga aaggagacag atgaaaggag tccgtgattt tgtaaccaag 240
agctgectge atggttatga gtatcactga ttttagggac geccacagag ctaaagcatt 300
tttttaatcc gagaagactt ttgtaactca tattagtiaa tcttctaget ctgagatage 360
aacacagctc ttagaattct gtaagtaagc tt 392

<210> 28

<211> 2299

<212> DNA

<213> human

<400> 28
cgaaccccca cagetggagg gegaggecag ctgtaccegg ccccagtgec ctttegegge 60

cacaagcggc cgtcctectg gteeggtget ccggégcctg atctaggttec atggageegg 120



ggctgtgget cetittcggg ctcacagtga cctcegecge aggattegtg cettgetcee 180
agtctgggga tgetggeagg cgeggegtgt cccaggecce cactgcagee agatctgagg 240
gggactgtga agagactgtg gctggeectg gcgaggagac tgtggetgge cetggegagg 300
ggactgtgge cccgacagea ctgcagggte caagecctgg aageeetggg caggagcagg 360
cggeegaggg ggeecctgag caccaccgat ccaggegetg cacgtgette acctacaagg 420
acaaggagtg tgtctactat tgccacctgg acatcatttg gatcaacact cccgaacaga 480
cggtgcecta tggactgtce aactacagag gaagettccg gggcaagagg tetgegggge 540
cacticcagg gaatctgcag ctctcacatc ggccacactt gcgetgeget tgtgtgggga 600
gatatgacaa ggcctgcctg cacttttgca cccaaactct ggacgtcage agacaggttg 660
aagtcaagga ccaacaaagc aagcaggctt tagacctcca ccatccaaag ctecatgeceg 720
gcagtggact cgcecteget ccatctacet gecceegetg cetetttcag gaaggagece 780
cttaggagga caggcctgea geatectggt ctcgggagge tictgteatt gctcacacac 840
agttcagatt tccacctctt tatagacaag aagtgaattt gectggggea gaacacccac 900
ccaaagagtc cccacttaac aataccecee ccccacggea agaatgecca aatccgaatg 960
accccagttt tcctaatgag taaaatgatc ccagatgtge cccagageat gacgectgeca 1020
getceggttt catgcaggaa attggttttg gagagttttg gcaagttgga aagecactta 1080
ctggcetittg acatgacttc tcttggagaa taagtggact ccaagetaac tetitgcaaa 1140
tgtaaacaca tgtccatctt gtaataaatg caaaatgccc gtgcagcaga ageatgecgac 1200
tttcatatce tigcctagaa taggetgeat ggtgtatgte agtgagggece acgaggegtc 1260
ggctttagac acagatcata gctctacagg agtitatgaa tttgaagctt atgggatttt 1320
ggcagagaaa ttttcagcetg tgettgatac ccaccaaaag aatgtatctc gaaagaatga 1380
aggaagaaga aaaaaggatc cttgatgﬂt gtgacaagaa aatgagaaag ftagtatctg 1440
caatacagag ctigttcctg ticagtgact gacccetetgt attctgtata gacaccagge 1500
cgatacacag tggagttcce aggecttgtt tgcaggaage cgactgtaaa gacagcccca 1560
gctcaaggct attaggttga atatttgett tcatgagtaa atgtggatct ttggggaatg 1620
gcticaaaat aagtcacgaa cacaaatict tigtaaatta tgtaaaticc tgtitatata 1680
aattggcaac aacttatacc gtctgacagt tcaaaatctc tttcagetge getettccca 1740

ccgagecgag cttactgtga gtgtggagat gttatcccac catgtaaagt cgectgegca 1800



ggggagggcet geccatetce ccaacccagt cacagagaga taggaaacgg catttgagtg 1860
ggtgtccagg gecccgtaga gagacattta agatggtgta tgacagagcea ttggecttga 1920
ccaaatgtta aatcctctgt gtgtattica taagttatta caggtataaa agtgatgacc 1980
tatcatgagg aaatgaaagt ggctgatttg ctggtaggat titgtacagt ttagagaagc 2040
gattatttat tgtgaaactg ttctccactc caactccttt atgtggatct gttcaaagta 2100
gtcactgtat atacgtatag agaggtagat aggtaggtag attttaaatt gcatictgaa 2160
tacaaactca tactccttag agcttgaatt acatttttaa aatgcatatg tgetgtitgg 2220
caccgtggca agatggtatc agagagaaac ccatcaattg ctcaaatact cagaaagtac 2280
tgtcaaaagc ctaataaaa 2299

<210> 29

<211> 1339

<212> DNA

<213> human

<400> 29
ctaaacaaaa tcattcactt ccctgatttt gataagaaaa ttcctgtaaa getgtttcct 60

ctgcctetee tetacgttgg aaaccacata agtggattat caagcacaag taaattaage 120
ctaccgatgt tcaccgtget caggaaattc accattccac ttaccttact ictggaaace 180
atcatacttg ggaagcagta ttcactcaac atcatcctca gtgtctitge cattatictc 240
ggggctttca tagcagetgg gtctgacctt gettitaact tagaaggceta tatttttgta 300
ttcctgaatg atatcticac atcagcaaat ggagtttata ccaaacagaa aatggaccca 360
aaggagctag ggaaatacgg agtacttttc tacaatgcct gettcatgat tatcccaact 420
cttattatta gtgtctccac tggagacctc caacaggcta ctgaattcaa ccaatggaag 480
aatgttgtgt ttatcctaca gttictictt tectgttttt tggggtttct getgatgtac 540
tccacggtic tgtgcagceta ttacaattca gccetgacga cageagiggt tggagecatc 600
aagaatgtat ccgttgecta cattgggata ttaatcggtg gagactacat tttetctttg 660
ttaaactttg tagggttaaa tatttgdatg gcagggggct tgagatattc ctitttaaca 720
ctgagcagece agttaaaacc taaacctgtg ggigaagaaa acatcetgttt ggatttgaag 780
agctaaagag tctgcagcag gattggagac tgacttgtga ctgegggetg ggggggeatt 840

cccagtagga atgtgaagec agaggtttcg gattcgtgac atccaccecce tgggcaagtg 900



agagcatctg caaaatgcaa agagaactac ctcatatgca ggatgagcca atggcagtct 960
caagaaatgt actcgggcega caccttacct gtggaaagca aatcttttca aaataagcca 1020
ctgggactcg gtaggtggag ccccagctgc tettctaggg acctatgggg cettegtgge 1080
atctctgtge tgtgtgetgg ggaggaggtt gatgtaatgg tgactettit ctgatcagca 1140
cettggeegt gaticccaag gtcccageca aagcaaaggg ceagttgttt cagtttaaac 1200
agacatgtct ttagtctaat aaaattagtt aactgccagt aaagttattt gttagcetttg 1260
atgaaagcta tgttggtatc titccctaat catcaaagta aataaaaaat catttctatg 1320
taaaaaaaaa aaaaaaaaa 1339

<210> 30

<211> 4250

<212> DNA

<213> human

<400> 30
gaacacatcg cgtttgcatc ccagaaagta gtcgecgega ctatttccce caaagagaca 60

agcacacatg taggaatgac aaaggcttgc gaaggagaga gcgcageccg cggeecggag 120
agatcccctc gataatggat tactaaatgg gatacacgct gtaccagtic gctccgagec 180
ccggeegcect gtecegtcgat gcaccgaaaa gggtgaagta gagaaataaa gteteccege 240
tgaactacta tgaggtcaga agcecttgcetg ctatattica cactgetaca ctttgetggg 300
getggtttce cagaagatic tgagccaate agtatttege atggcaacta tacaaaacag 360
tatccggtgt ttgtgggeca caageccagga cggaacacca cacagaggcea caggetggac 420
atccagatga ttatgatcat gaacggaacc ctctacattg ctgctaggga ccatatttat 480
actgttgata tagacacatc acacacggaa gaaatttatt gtagcaaaaa actgacatgg 540
aaatctagac aggccgatgt agacacatgc agaatgaagg gaaaacataa ggatgagtgc 600
cacaacttta ttaaagttct tctaaagaaa aacgatgatg cattgtttgt ctgtggaact 660
aatgccttca acccttcctg cagaaactat aagatggata cattggaacc attcggggat 720
gaattcagcg gaatggccag atgcccatat gatgccaaac atgccaacgt tgcactgttt 780
gcagatggaa aactatactc agccacagtg actgacticc ttgccatiga cgcagtcatt 840
taccggagtc ttggagaaag ccctaccetg cggaccgtca agcacgattc aaaatggttg 900

aaagaaccat actttgttca agccgtggat tacggagatt atatctactt cticttcagg 960



gaaatagcag tggagtataa caccatggga aaggtagttt tcccaagagt ggctcaggtt 1020
tgtaagaatg atatgggagg atctcaaaga gtcctggaga aacagtggac gtcgttcetg 1080
aaggcgcegct tgaactgcte agttcctgga gactcetcatt tttatttcaa cattctecag 1140
gcagttacag atgtgattcg tatcaacggg cgtgatgttg tcctggcaac gtttictaca 1200
ccttataaca geatccetgg gtetgeagte tgtgectatg acatgettga cattgecagt 1260
gtttttactg ggagattcaa ggaacagaag tctcctgatt ccacctggac accagttect 1320
gatgaacgag ttcctaagce caggecaggt tgetgtgetg getcatecte cttagaaaga 1380
tatgcaacct ccaatgagtt cccigatgat accctgaéct tcatcaagac gcaccegetc 1440
atggatgagg cagtgccetc catcticaac aggccatggt tcctgagaac aatggtcaga 1500
taccgcctta ccaaaattge agtggacaca getgetggge catatcagaa tcacactgtg 1560
gittttctgg gatcagagaa gggaatcate tigaagtttt tggccagaat aggaaatagt 1620
ggtttictaa atgacagect tttcctggag gagatgagtg titacaactc tgaaaaatge 1680
agctatgatg gagtcgaaga caaaaggatc atgggcatge agctggacag agcaagcage 1740
tctetgtatg ttgegttcte tacetgigtg ataaaggtte cecttggecg gtgtgaacga 1800
catgggaagt gtaaaaaaac ctgtattgcc tccagagacc catattgtgg atggataaag 1860
gaaggtggtg cctgcageca titatcacec aacagcagac tgacttttga gcaggacata 1920
gagcgtggcea atacagatgg tetgggggac tgtcacaatt cetitgtgge actgaatgac 1980
atttcaactc ctctaccaga taatgaaatg tcttacaaca cagtgtatgg geattccagt 2040
tccctettge ccageacaac cacatcagat tegacggetc aagaggggta tgagtctagg 2100
ggaggaatgc tggactggaa gcatctgett gactcacctg acagcacaga cccttigggg 2160
gcagtgtctt cccataatca ccaagacaag aagggagtga ttcgggaaag ttacctcaaa 2220
ggccacgacc agctggticc cgtcacccte ttggecattg cagtcatect ggetttegte 2280
atgggggccg tettectcggg catcaccgte tactgegtct gitgatcatcg gecgcaaagac 2340
gtggctgtgg tgcagegcaa ggagaaggag ctcacccact cgegeegggg ctecatgage 2400
agcgtcacca agctcagegg cetetttggg gacactcaat ccaaagacce aaagccggag 2460
gccatcctca cgecactcat gcacaacgge aagetcgeca ctecceggeaa cacggecaag 2520
atgctcatta aagcagacca geaccacctg gacctgacgg cectceccac cccagagtca 2580

accccaacgc tgcagcagaa geggaagcece agecgeggea gecgegagtg ggagaggaac 2640



cagaacctca tcaatgcctg cacaaaggac atgcccecca tgggeteecc tgtgattcce 2700
acggacctge ceetgeggge cteccccage cacatcecca gegtggtggt cetgeccate 2760
acgcagcagg gctaccagca tgagtacgtg gaccagcccea aaatgagega ggtggeccag 2820
atggegetgg aggaccagge cgecacactg gagtataaga ccatcaagga acatctcage 2880
agcaagagtc ccaaccatgg ggtgéacctt otggagaacc tggacagect geccccccaaa 2940
gttccacage gggaggcectc cetgggteece cegggagect cectgtetca gaceggteta 3000
agcaagcggc tggaaatgca ceactectet tectacgggg ttgactataa gaggagcetac 3060
cccacgaact cgctcacgag aagccaccag gecaccactc tcaaaagaaa caacactaac 3120
tcctccaatt cetctcacct ctccagaaac cagagcetitg gcaggggaga caacccgeeg 3180
cecgeceecge agagggtgga ctecatccag gtgeacaget cecagecate tggecaggee 3240
gtgactgtct cgaggcagcec cagcectcaac gectacaact cactgacaag gtcggggetg 3300
aagcgtacgc cctcgetaaa gecggacgta cccecccaaac cateettige teeeetttce 3360
acatccatga agcccaatga tgegtgtaca taatcccagg gggagggggt caggtgtcga 3420
accagcaggc aaggcgaggt gecegetcag ctcagcaagg ttctcaactg cctcgagtac 3480
ccaccagacc aagaaggcct gcggcagage cgaggacget gggtectect ctetgggaca 3540
caggggtact cacgaaaact gggccgegtg gtitggtgaa ggtttgcaac ggcggggact 3600
caccttcatt cicttecttc actttcccee acaccctaca acaggtcgga cccacaaaag 3660
acttcagtta tcatcacaaa catgagccaa aagcacatac ctaccecate ccccaccece 3720
acacacacac acacatgcac acaacacata cacacacacg cacagaggtg aacagaaact 3780
gaaacatttt gtccacaact tcacgggacg tggecagact gggtitgegt tccaacctge 3840
aaaacacaaa tacatttttt aaaatcaaga aaatttaaaa agacaaaaaa aaaagaattc 3900
attgataatt ctaactcaga ctttaacaat ggcagaagtt tactatgcge aaatactgtg 3960
aaatgccege cagtgttaca getttetgtt gcagcagata aatgecatgt tgggcaacta 4020
tgtcatagat ttctgetect cetctctitt aatgaaataa cgtgaccgtt aacgcaagta 4080
actctttatt tattgttcac cctttttttc cttaaggaaa ggactcticc aaatatcatc 4140

ctatgaacag ctcttcagaa agcccattga aagttaaact atttaacgtg aaatccatta 4200

actggaataa ttgagtttct tatttttac aataaatica ctgagtaaat 4250



<210> 31
<211> 2785
<212> DNA
<213> human

<400> 31 :
ctttagccca acagtcaaaa ataattgatg ctaccctaca aatgtccaaa actctagtat 60

atcatattic taagttacag caaatattag tcctgctaaa ccagggaget ttggcaaaaa 120
tgtittttga cagtaaattt gtccttgatt atatattaac tagtcaaaga ggtgtttgta 180
acattattag agcttctigt tgtaggtggg ttaacaccac caatcaagag gtcatictaa 240
cagaaagcct ggatcagaaa accatcacce taaaaaaaca tgecttacat atttaacaca 300
ctctgaaatc cagtcaaaat atgactaaag geccttgcca tgactgatgt attctcctgg 360
ccaacgccaa acaaatggga gectggttac gagtcagect tcagggactt gtcacattic 420
tactiggttt cticcitgtt attgtcataa taaaatgttt tctatgetgt ttagtgcaac 480
ttaggcccta tictgtagaa gictectcta ctattcagge cactcaaaca ccccaaataa 540
ttgagttcaa aatcgacatc aagatataaa ggaatcagtg actaaatata tttcatatat 600
ggtattttta ttgattattg tgctgtettg acctagtatg gaggectigg ctagaggetg 660
gtcagtttce tctcttgage agetgattaa atccacacce caaccacttc ccttatcagg 720
ttctcacact ctggggecac tatgtaccca ctctaatcac cacagggeca gacatcagac 780
aattaaggac agcgcccatg ccccaaagec cgccaaaatt atgcaaatta ttcaaaatta 840
ttcaacctag ctaaccccac cctttttget gtacataage tgeccattce ccctecagee 900
tgtggtaccc aétcctcagg tgcaaccece tgegtggtec tetgtggeag cettetctca 960
ttcagagctg tittccacag aggtagtgaa aagaactgga ttttcaagtt cactttgcaa 1020
gagaaaaaga aaactcagta gaagataatg gcaagtccag actggggata tgatgacaaa 1080
aatggtcctg aacaatggag caagcetgtat cccattgeca atggaaataa ccaatccect 1140
gttgatatta aaaccagtga aaccaaacat gacacctctc tgaaacctat tagtgtcice 1200
tacaacccag ccacagccaa agaaattatc aatgtgggge attctttcca tgtaaatttt 1260
gaggacaacg ataaccgatc agtgctgaaa ggtggtcctt tctctgacag ctacaggetc 1320
tttcagtttc attitcactg gggcagtaca aatgagcatg gttcagaaca tacagtggat 1380
ggagtcaaat attctgccga gettcacgta getcactgga attctgcaaa gtactccage 1440

cttgctgaag ctgectcaaa ggetgatggt ttggeagtta ttggtgtttt gatgaaggtt 1500



gotgaggeca acccaaagcet gcagaaagta cttgatgece tccaageaat taaaaccaag 1560
ggcaaacgag ccccattcac aaattttgac ccctctacte tecttecttc atcectggat 1620
ttctggaccet accetggcete tetgacteat cetectettt atgagagtgt aactiggatc 1680
atctgtaagg agagcatcag tgtcagctca gégcagctgg cacaattccg cagecticta 1740
tcaaatgttg aaggtgataa cgctgtecce atgcagcaca acaaccgecc aacccaacct - 1800
ctgaagggcea gaacagtgag agcttcattt tgatgattct gagaagaaac tigtccttcc 1860
tcaagaacac agccctgett ctgacafaat ccagttaaaa taataatttt taagaaataa 1920
atttatttca atattagcaa gacagcatgc cticaaatca atctgtaaaa ctaagaaact 1980
taaattttag ttcttactgc ttaattcaaa taataattag taagctagca aatagtaatc 2040
tgtaagcata agcttatctt aaattcaagt ttagtttgag gaattcttta aaéttacaac 2100
taagtgattt gtatgtctat ttttttcagt ttatttgaac caataaaata attttatctc 2160

titctttctg ttgtgeattc agtttctaaa accattaagt tictactcea tttacattca 2220
aaaatcttaa atactttact tgcaagagta ttitgcttca aatacaacaa cctaagagca 2280
gctggagatg aaatattggg aaattcattt gettactcct gaagacaaaa atatagctga 2340
gatgaccact ggatttaata tcgttatget ggcccaacat tgctaccatt tgtgttgtet 2400
gtgatcaaaa tgattatctt ttatatagga agatgacgct tctggatatt getttcactt 2460
cttctcccca cgttagcaag gacaatgett ctetgecatt attacaacta gttagtttge 2520
atggagaatc tttactttaa aattggaaga aaagtcacaa gtgaatggtt-tataaaaatg 2580
ctaaagaagt catictigct tagaatcata tagaaacatc atgcaatctt ttagtcagat 2640
gtgcgctica ccttatgeta tttttatett taattgacac acaataattg tacatgttta 2700
tggagtatag tgtggtottt tetgttigtt tgtitgtttt tgagacaag gtetcactet 2760
gccagtcagg gtggagtgeg atggt 2785

<210> 32

<211> 9588

<212> DNA

<213> human

<400> 32
ccgaccaaca ccaacaccca getcecgacge agetecictg cgeccttgee gecetccgag 60

ccacagcttt cctecegete ctgeeceegg ceegtegeceg teteegeget cgeageggee 120



tcgggagggc ccaggtageg agcagegace tegegagect tecgeactee cgeceggtic 180
cceggecgte cgectateet tggeeeccte cgetttctce gegecggece geetegetta 240
tgccteggeg ctgagecget cteccgattg cccgecgaca tgagetgcaa cggaggetee 300
caccegegga tcaacactct gggeegceatg atcegegecg agtetggece ggacctgege 360
tacgaggtga ccagcggegg cgggggeace ageaggatgt actattctcg gegeggegtg 420
atcaccgacc agaactcgga cggctactgt caaaccggcea cgatgtccag gcaccagaac 480
cagaacacca tccaggagct getgecagaac tgetcegact gettgatgeg agcagagetc 540
atcgtgcagc ctgaattgaa gtatggagat ggaatacaac tgactcggag tcgagaattg 600
gatgagtgtt ttgcccagge caatgaccaa atggaaatcc tcgacagett gatcagagaé 660
atgcggeaga tgggecagec ctgtgatget taccagaaaa ggceticttca getccaagag 720
caaatgcgag ccctttataa agccatcagt gtcectegag tecgecaggge cagetccaag 780
gatggtggag getacacttg tcagagtggce tctggetggg atgagticac caaacatgtc 840
accagtgaat gtttggagtg gatgaggcag caaagggegg agatggacat ggtggectgg 900
ggtgtggacc tggccicagt ggageageac attaacagec accggggceat ccacaactcc 960
atcggcgact atcgetggea getggacaaa atcaaageceg acctgegega gaaatetgeg 1020
atctaccagt tggaggagga gtatgaaaac ctgctgaaag cgtcctttga gaggatggat 1080
cacctgegac agetgcagaa catcattcag gccacgtcca gggagatcat gtggatcaat 1140
gactgegagg aggaggagct getgtacgac tggagcgaca agaacaccaa catcgetcag 1200
aaacaggagg ccttctccat acgeatgagt caactggaag ttaaagaaaa agagcetcaat 1260
aagctgaaac aagaaagtga ccaacttgtc ctcaatcage atccagetic agacaaaatt 1320
gaggcctata tggacactct gcagacgcag tggagttgga ttcttcagat caccaagtge 1380
attgatgttc atctgaaaga aaatgcetgece tactttcagt titttgaaga ggegeagtet 1440
actgaagcat acctgaaggg getccaggac tccatcagga agaagtacec ctgcgacaag 1500
aacatgcccec tgcageacct getggaacag atcaaggagc tggagaaaga acgagagaaa 1560
atccttgaat acaagegica ggtgcagaac ttggtaaaca agtctaagaa gattgtacag 1620
ctgaagcctc gtaacccaga ctacagaagc aataaaccca ttatictcag agetctctgt 1680
gactacaaac aagatcagaa aatcgtgcat aagggggatg agtgtatcct gaaggacaac 1740 .

aacgagcgca gcaagtggta cgtgacggge ccgggaggceg ttgacatget tgttccctet 1800



gtggggctga tcatcectee teccgaaccea ctggeegtgg acctetettg caagattgag 1860
cagtactacg aagccatctt ggctetgtgg aaccagcetct acatcaacat gaagagectg 1920
gtgteetgge actactgcat.gattgacata gagaagatca gggccatgac aatcgccaag 1980
ctgaaaacaa tgcggcagga agattacatg aagacgatag ccgaccttga gttacattac 2040
caagagtica tcagaaatag ccaaggctca gagatgtttg gagatgatga caagcggaaa 2100
atacagtctc agttcaccga tgcccagaag cattaccaga cectggteat tcagetceet 2160
ggctatccee agecaccagac agtgaccaca actgaaatca ctcatcatgg aacctgeccaa 2220
gatgtcaacc ataataaagt aattgaaacc aacagagaaa atgacaagca agaaacatgg 2280
atgctgatgg agctgcagaa gattcgcagg cagatagage actgegaggg caggatgact 2340
ctcaaaaacc tcectetage agaccagggg tettctcace acatcacagt gaaaattaac 2400
gagcttaaga gtgtgcagaa tgattcacaa gcaattgetg aggttcicaa ccagettaaa 2460
gatatgcttg ccaacttcag aggttctgaa aagtactgcet atttacagaa tgaagtattt 2520
ggactatttc agaaactgga aaatatcaat ggtgttacag atggctactt aaatagctta 2580
tgcacagtaa gggcactgct ccaggcetatt ctccaaacag aagacatgtt aaaggtttat 2640
gaagccaggc tcactgagga ggaaactgte tgectggacc tggataaagt ggaagcettac 2700
cgctgtggac tgaagaaaat aaaaaatgac tigaacttga agaagtegtt gttggccact 2760
atgaagacag aactacagaa agcccagcag atccactctc agacttcaca gcagtatcca 2820
ctttatgatc tggacttggg caagttcggt gaaaaagtca cacagctgac agaccgetgg 2880
caaaggatag ataaacagat cgactttaga ttatgggacc tggagaaaca aatcaagcaa 2940
ttgaggaatt atcgtgataa ctatcaggct ttctgcaagt ggctctatga tcgtaaacgc 3000
cgccaggatt ccttagaatc catgaaattt ggagattcca acacagtcat geggttittg 3060
aatgagcaga agaacttgca cagtgaaata tctggcaaac gagacaaatc agaggaagta 3120
caaaaaattg ctgaactttg cgccaattca attaaggatt atgagcetcca getggectca 3180
tacacctcag gactggaaac tctgctgaac atacctatca agaggaccat gattcagtce 3240
ccttctgggg tgatictgea agaggcetgea gatgtteatg cteggtacat tgaactactt 3300
acaagatctg gagactatta caggttctta agtgagatge tgaagagtit ggaagatetg 3360
aagctgaaaa ataccaagat cgaagttttg gaagaggage tcagactgge ccgagatgee 3420

aactcggaaa actgtaataa gaacaaattc ctggatcaga acctgcagaa ataccaggca 3480



gagtgttcce agttcaaage gaagettgeg agectggagg agetgaagag acaggetgag 3540
ctggatggga agtcggctaa gcaaaatcta gacaagtget acggecaaat aaaagaactc 3600
aatgagaaga tcacccgact gacttatgag attgaagatg aaaagagaag aagaaaatct 3660
gtggaagaca gatttgacca acagaagaat gactatgacc aactgcagaa agcaaggcaa 3720
tgtgaaaagg agaacctigg ttggcagaaa ttagagtctg agaaagccat caaggagaag 3780
gagtacgaga ttgaaaggtt gagggticta ctgcaggaag aaggcacccg gaagagagaa 3840
tatgaaaatg agctggcaaa ggtaagaaac cactataatg aggagatgag taatttaagg 3900
aacaagtatg aaacagagat taacattacg aagaccacca tcaaggagat atccatgcaa 3960
aaagaggatg attccaaaaa tcttagaaac cagcttgata gactticaag ggaaaatcga 4020
gatctgaagg atgaaatigt caggctcaat gacagcatct tgcaggecac tgagcagega 4080
aggcgagetg aagaaaacgc ccttcagcaa aaggectgtg getctgagat aatgcagaag 4140
aagcagcatc tggagataga actgaagcag gicatgcage agegcetctga ggacaatgce 4200
cggcacaagc agtccctgga ggaggetgec aagaccatic aggacaaaaa taaggagatc 4260
gagagactca aagctgagtt tcaggaggag gccaagegec getgggaata tgaaaatgaa 4320
ctgagtaagg taagaaacaa ttatgatgag gagatcatta gcttaaaaaa tcagtttgag 4380
accgagatca acatcaccaa gaccaccatc caccagcica ccatgcagaa ggaagaggat 4440
accagtggct accgggctca gatagacaat ctcacccgag aaaacaggag cttatctgaa 4500
gaaataaaga ggctgaagaa cactctaacc cagaccacag agaatctcag gagggtggaa 4560
gaagacatcc aacagcaaaa ggccactgge tctgaggtgt ctcagaggaa acageagetg 4620
gaggttgagc tgagacaagt cactcagatg cgaacagagg agagcgtaag atataagcaa 4680
tctettgatg atgetgecaa aaccatccag gataaaaaca aggagataga aaggttaaaa 4740
caactgatcg acaaagaaac aaatgaccgg aaatgcctgg aagatgaaaa cgcgagatta 4800
caaagggtcc agtatgacct gcagaaagca aacagtagtg cgacggagac aataaacaaa 4860
ctgaaggttc aggagcaaga actgacacgc ctgaggatcg actatgaaag ggtttcccag 4920
gagaggactg tgaaggacca ggatatcacg cggttccaga actctctgaa agagctgcag 4980
ctgcagaagc agaaggtgga agaggagctg aatcggetga agaggaccge gtcagaagac 5040
tcctgcaaga ggaagaaget ggaggaagag ctggaaggea tgaggaggte getgaaggag 5100

caagccatca aaatcaccaa cctgacccag cagetggage aggceatccat tgttaagaag 5160



aggagtgagg atgacctccg gcagcagagg gacgtgetgg atggccacct gagggaaaag 5220
cagaggaccc aggaagagct gaggaggctc tettctgagg tegaggecct gaggeggeag 5280
ttactccagg aacaggaaag tgtcaaacaa getcactiga ggaatgagea titccagaag 5340
gcgatagaag ataaaagcag aagcttaaat gaaagcaaaa tagaaattga gaggctgcag 5400
tctctcacag agaacctgac caaggageac ttgatgttag aagaagaact gecggaacctg 5460
aggctggagt acgatgacct gaggagagga cgaagcgaag cggacagtga taaaaatgca 5520
accatcttgg aactaaggag ccagctgeag atcagcaaca accggacccet ggaactgcag 5580
gggctgatta atgatttaca gagagagagg gaaaatttga gacaggaaat tgagaaatic 5640
caaaagcagg cittagaggc atctaatagg attcaggaat caaagaatca gtgtactcag 5700
otggtacagg aaagagagag ccttctggtg aaaatcaaag tcctggagea agacaaggea 5760
aggctgcaga ggctggagga tgagetgaat cgtgcaaaat caactctaga ggcagaaacc 5820
agggtgaaac agcgectgga gtgtgagaaa cagcaaattc agaatgacct gaatcagtgg 5880
aagactcaat attcccgcaa ggaggaggct attaggaaga tagaatcgga aagagaaaag 5940
agtgagagag agaagaacag tcttaggagt gagatcgaaa gactccaagc agagatcaag 6000
agaattgaag agaggtgcag gcgtaagetg gaggaticta ccagggagac acagtcacag 6060
ttagaaacag aacgctcccg atatcagagg gagattgata aactcagaca gegeccatat 6120 '
gagtcccate gagagaccca gactgagtgt gagtggaccg ttgacaccte caagetggtg 6180
tttgatgggc tgaggaagaa ggtgacagcea atgcagctct atgagtgtca getgatcgac 6240
aaaacaacct tggacaaact attgaagggg aagaagtcag tggaagaagt tgcttctgaa 6300
atccagccat tecttcgggg tgcaggatct atcgetggag catetgette tcctaaggaa 6360
aaatactctt tggtagagge caagagaaag aaattaatca gcccagaate cacagtcatg 6420
cttctggagg cccaggeage tacaggtggt ataattgatc cccatcggaa tgagaagetg 6480
actgtcgaca gtgccatagc tcgggacctc attgacttcg atgaccgtca gcagatatat 6540
gcagcagaaa aagctatcac tggttttgat gatccatttt caggcaagac agtatctgtt 6600
tcagaagcca tcaagaaaaa tttgattgat agagaaaccg gaatgcgcct getggaagec 6660
cagattgctt cagggggtgt agtagaccct gtgaacagtg tetttttgcc aaaagatgtc 6720
geettggeee gggggetgat tgatagagat tigtatcgat cectgaatga tccccgagat 6780

agtcagaaaa actttgtgga tccagtcacc aaaaagaagg tcagttacgt gcagctgaag 6840



gaacggtgca gaatcgaacc acatactggt ctgctcttge tttcagtaca gaagagaagc 6900
atgtccttcc aaggaatcag acaacctgtg accgtcactg agctagtaga tictggtata 6960
ttgagaccgt ccactgtcaa tgaactggaa tctggtcaga titcttatga cgaggttggt 7020
gagagaatta aggacttcct ccagggttca agctgcatag caggcatata caatgagacc 7080 4
acaaaacaga agcttggcat ttatgaggcc atgaaaattg gettagtccg acctggtact 7140
getetggagt tgctggaage ccaageaget actggctita tagtggatee tgttagcaac <7200
ttgaggttac cagtggagga agcctacaag agaggtctgg tgggceattga gticaaagag 7260
aagctcctgt ctgcagaacg égctgtcact gggtataatg atcctgaaac aggaaacat;: 7320
atctctttgt tccaagccat gaataaggaa ctcatcgaaa agggccacgg tattcgetta 7380
ttagaagcac agatcgcaac cggggggatc attgacccaa aggagagceca tcgtttacca 7440
gttgacatag catataagag gggctatttc aatgaggaac tcagtgagat tctctcagat 7500
ccaagtgatg ataccaaagg atittttgac cccaacactg aagaaaatct tacctatctg 7560
caactaaaag aaagatgcat taaggatgag gaaacagggc tctgtctict gectetgaaa 7620
gaaaagaaga aacaggtgca gacatcacaa aagaataccc tcaggaagcg tagagtggic 7680
atagttgacc cagaaaccaa taaagaaatg tctgttcagg aggcctacaa gaagggecta 7740
attgattatg aaaccttcaa agaactgtgt gagcaggaat gtgaatggga agaaataacc 7800
atcacgggat cagatggctc caccagggtg gtcctggtag atagaaagac aggcagtcag 7860
tatgatattc aagatgctat tgacaagggc cttgttgaca ggaagtictt tgatcagtac 7920
cgatccggea gectcagect cactcaattt getgacatga tetccttgaa aaatggtgte 7980
ggcaccagca gcageatggg cagtggtgtc agcgatgatg ttittagcag ctcccgacat 8040
gaatcagtaa gtaagatttc caccatatcc agcgtcagga atttaaccat aaggagcage 8100
tctittitcag acaccctgga agaatcgagce cceattgcag ceatctttga cacagaaaac 8160
ctggagaaaa tctccattac agaaggtata gagcggggcea tegttgacag catcacgggt 8220
cagaggcttc tggaggctca ggcctgcaca ggtggcatca tccacccaac cacgggecag 8280
aagctgtcac ttcaggacgc agtctcccag ggtgtgattg accaagacat ggccaccage 8340
gtgaagcctg ctcagaaagc cticatagge ttcgagggtg tgaagggaaa gaagaagatg 8400
tcagcagcag aggcagtgaa agaaaaatgg ctecccgtatg aggetggeca gegettectg 8460

gagttccagt acctcacggg aggtcttgtt gacccggaag tgcatgggag gataagcace 8520



gaagaagcca tccggaaggg gttcatagat ggecgegeceg cacagaggcet gcaagacace 8580
agcagctatg ccaaaatcct gacctgcccc aaaaccaaat taaaaatatc ctataaggat 8640
gccataaatc gctccatggt agaagatate actgggetge gecettetgga agecgectee 8700
gtgtcgtcca agggcettace cageccttac aacatgtett cggeteeggg gtecegetee 8760
ggctceeget cgggateteg cteeggatet cgetcegggt cccgeagtgg gteccggaga 8820
ggaagctitg acgccacagg gaattcttee tactcttatt cetactcatt tagcagtagt 8880
tctattggge actagtagte agttgggagt ggttgetata cctigacttc atttatatga 8940
atttccactt tattaaataa tagaaaagaa aatcccggtg cttgcagtag agtgatagga 9000
cattctatgc ttacagaaaa tatagccatg attgaaatca aatagtaaag-getgtictgg 9060
ctttttatet tottagcetca tettaaataa gcagtacact tggatgcagt gegtetgaag 9120
tgctaatcag ttgtaacaat agcacaaatc gaacttagga tttgttictt ctettctgtg 9180
tticgatttt tgatcaattc tttaattttg gaagcctata atacagtttt ctattcttgg 9240
agataaaaat taaatggatc actgatatit tagtcattct gctictcatc taaatatttc 9300
catattctgt attaggagaa aattacccte ccagcaccag cceccctcte aaacccccaa 9360
cccaaaacca agcattttgg aatgagtcte ctttagtttc agagtgtgga ttgtataacc 9420
catatactct tcgatgtact tgtttggttt ggtattaatt tgactgtgca tgacagegge 9480
aatctttict ttggtcaaag ttttctgttt attttgettg tcatattcga tgtactttaa 9540

ggtgtctita tgaagtttge tattctggea ataaactttt agactttt 9588

<210> 33

<211> 366

<212> DNA

<213> human

<220>

<221> misc_feature

<222> (351)..(351)
<223> any kind of base

<400> 33
gaagtgccat ttatatttat acaaaaatat tacataattc agttagtatt ggtgacataa 60
tttagttagt atgggtgata taatggtcat aatttttage atctaataaa gatctittta 120

tgagtcccat ataaaatatg tgaacaaagce aatcttgtca taagatttgt gatgatttag 180



gagaaagtac tttgagataa ttttttictg tctctttgtg aactctctca acagtagtic 240
tctttagatt agagccagea ggtcggecat aacagttttc ticaaatttg ggcaacagtt 300
atacaaatgc ttgaatttca agacaacata ttaaagggic tatgaactgg naatctaacc 360
tgggtt 366

<210> 34

<211> 1466

<212> DNA

<213> human

<400> 34
agccccaage ttaccacctg cacccggaga getgtgtgte accatgtggg tceeggttgt 60

cttectcace ctgtcegtga cgtggattgg tgctgeacce cteateetgt cteggattgt 120
gggaggetgg gagtgcgaga ageattccca accetggeag gtgettgtgg cetetegtgg 180
cagggcagtc tgeggeggtg ttctggtgea ceccccagtgg gtectcacag ctgeccactg 240
catcaggaac aaaagcgtga tettgetggg teggeacage ctgtticate ctgaagacac 300
aggccaggta tttcaggtca gecacagett cccacacceg ctetacgata tgagectect 360
gaagaatcga ttcctcagge caggtgatga ctccagecac gacctcatge tgctpcgcct 420
gtcagagcct geccgagetca cggatgetgt gaaggtcatg gacctgecca cccaggagee 480
agcactgggg accacctgct acgectcagg ctggggeage attgaaccag aggagttett 540
gaccccaaag aaacttcagt gtgtggacct ccatgttatt tccaatgacg tgtgtgegca 600
agttcaccct cagaaggtga ccaagttcat getgtgtget ggacgetgga cagggggcaa 660
aagcacctge tcgggtgatt ctgggggecce actigtetgt aatggtgtge ttcaaggtat 720
cacgtcatgg ggcagtgaac catgtgccct gcccgaaagg cettecetgt acaccaaggt 780
gotgcattac cggaagtgga tcaaggacac catcgtggec aacccetgag caccectatc 840
aaccccctat tgtagtaaac ttggaacctt ggaaatgacc aggccaagac tcaagectcc 900
ccagttctac tgacctttgt ccttaggtgt gaggtccagg gttgetagga aaagaaatca 960
gcagacacag gtgtagacca gagtgtttct taaatggtgt aattttgtec tetetgtgtc 1020
ctggggaata ctggccatge ctggagacat atcactcaat ttetctgagg acacagatag 1080
gatggggtat ctgtgttatt tgtggggtac agagatgaaa gaggggtggg atccacactg 1140

agagagtgga gagtgacatg tgctggacac tgtccatgaa gecactgagcea gaagetggag 1200



gcacaacgca ccagacactc acagcaagga tggagctgaa aacataaccc actctgtcct 1260
ggaggcactg ggaagcctag agaaggetgt gagccaagga gggagggtet tectttiggea 1320
tgggatgggg atgaagtaag gagagggact ggaccccctg gaagetgatt cactatgggg 1380
ggaggtgtat tgaagtcctc cagacaaccce tcagatttga tgatttccta gtagaactca 1440
cagaaataaa gagctgttat actgtg 1466

<210> 35

<211> 187

<212> DNA

<213> human

<400> 35
gatctggtge attccggteg acactetegt ttatttggac tgtaagtetg acetctatga 60

ataattactt cagccccetga gtgetceegg gecaagetee ttggecaaac titcacctta 120
gcttctgata agtettggge caagctaage agceatctatc aatcatcect tcagetcctg 180
attgatc 187

<210> 36

<211> 2913

<212> DNA

<213> human

<400> 36
actgggtacc gaggactggg tgtgtttaag gcagacagcec aggtgaggat cccagetact 60

ggggcctgct gtcatcteet gggagtacee gggggtcagg agectagggg actettgcac 120
ttcacatcca gccatgetaa ttacactttt tggcaaagga aacagcetagg agcagtitct 180
ttcactccta cageccegtt tictcagtgt ttagaccteg aattattact gggctagagg 240
gaaggcagcc tctgaagtgt ggcaggagga ggggaagtet gectgeatet tggtgtgtet 300
gtcagatgcc agcactaata acctggettc tgtgaggect gtecagtgete tcaggaatga 360
aaggggacce ctgagaggtg ctcagtacca gcaggetgtg aatgetctct acccaccace 420
ctcacctect cgttaaagat ggtgetacet gecacacage agacatetgg tegetgcaca 480
cccgaaagac cccaaggeag tetgecectt gtccagecac acgecageac ccacceteet 540
ggccccetgec teggecteee cagaccagcet gcacccagec cccaacacge accecttete 600
cagatgtgtg cagggcctea tittgcagag caaagacaga tgtttcagec acacgcettta 660

ttaacttcta aaacctgtge tcaggacact cttcaacagt catgaaaagt ttgatcactt 720



gccacagtca ggacctttgt gtggggcetct gatctgatgt tcggtcteat catctcccaa 780
accagcagtc gtttgtaccc caaccctctg ctcaggggct cataccceca aatgattttc 840
ctgatttatg tatttcccta caaagggett tctataccta geatetgect ccageatgag 900
aagggggaat aggtgagacc catttgccag tagcagacgg ggaccctggg gagaaaatgg 960
cagagcectgt tggagactce ctgtctccag ctgaccagee aatgggatte ctettececte 1020
cactgtctcc cacaaagtag aagaatcctg gtacatttag cccatgagec tggcacagat 1080
ccctatctag acatgaggcec ctttagacat gactttggca ttgaccagec tgttggcaat 1140
gggtcgggga ggcagagggg atgetcacac cagtaattct catcecciga atgetiggga 1200
tcacctgggg agagttcaca aaatactggt gcaggggtee cacctetgat gatgetgagt 1260
ggtgggtetg gggtgtggee caggeatcat gatgtttcag gececccaggt gacttettag 1320
gcagcccagc taagecccta gagecttgea atttceccca aatgaccetca gagggeccga 1380
tttgagggaa atgcctaact tcaggggcecg taagaatcee ccagggagea tgtgaaatge 1440
agataccagg cccaccccca gagatgagcet gaggtgggte aggggtgaag tgcagggatc 1500
agtgttttic acaagctcca tacctccagg aaatggtgit gtggttggge ccgtagaaaa 1560
cattctgaga gtcetgttge ctgtgecttg gtgcacgtgg ggtggaatee cagtggecet 1620
gccttgagga ggatgtgeat taacgtggta ggggagacag agacagctce acctgcecce 1680
tgtcccaccg gggacctcca aaaacttcat ggatgttaga gcaagecagec atgetgcage 1740
agaggatgag gctggeggat ttagtaagag cectetgtgt ttgggetgag tietttetet 1800
agttgcccetg tecatctggee tetggataac cecacctetee teccteatee taaaattaca 1860
gatggcgaaa gacggccaca tttagtgaga cccctaaggt cctccaacta gggtgggtee 1920
acagtggccc ctggtgcatg gaccacacac tetctteect cetetggete aggactacgg 1980
tctgaaatta gggagatatg aatgtctttc ttgaaaactt ctettcccag tettcccact 2040
ttgcttgggg gtecttggte aaggecaget ttggactagg gettgttgeg actaccaget 2100
gtctcatitt getgtactge aaactcagge ttggttccaa gettatgggg geectgteet 2160
tcccctagta gggtttgttt tggggtcaca tetggteata cecticagag agcetcticce 2220
cagcctctac atcagggaga gaggtaggta gggaggagcea ttcaaggatt agaagaagga 2280
ctaaagtaca acagccttgg aggaactgec aggaactaag ggcgageact ggagaaggca 2340

acctgggacc ccctgegctt ctgagcagga agaccaagac cttcagggge cctaagcact 2400



gaaaacatca ttcctcatec ccaagecctg geateccect gttetictaa aataattett 2460
ttctaggtat ttctgattgc aaaattctgg atgggticat ccaagctgac cittgetgtt 2520
ttttcccttc ccaacaagge cteacttitt ggagecacct tagttggtge ctaggcagag 2580
gggcagtcag cagtggtt_at caggatcctg getctatggg ttgecettect cetggtetgt 2640
aaagcccctg caggeaggga cttcttagat agetgettee ttagggceatg geatgtggtg 2700
ggtggttaat gaatggaaga gagggaatga gtgatcaagg gagggaggag ggagtggagt 2760
.ggagatttct catcctttcc tgttaattta tgacatcctc ctgectatga gtccttgact 2820
ciggagtttt acaaageagt cacatttcaa ataaaagtct gggaaagcaa cacatcatcg 2880
ccaactttta attttgctaa ataaggatat tag 2913

<210> 37

<211> 1466

<212> DNA

<213> human

<400> 37
agccccaagc ttaccacctg cacccggaga getgtgtgte accatgtggg teeeggttgt 60

cttcctcacc ctgteegtga cgtggattgg tgetgcacce cicateetgt cteggattgt 120
gggaggetgg gagtgcgaga agcattceca accetggeag gtgetigtgg cetetegtgg 180
cagggcagte tgeggeggtg ttetggtgea cececcagtgg gtectcacag ctgeccactg 240
catcaggaac aaaagcgtga tcttgetggg tcggecacagce ctgtttcate ctgaagacac 300
aggccaggta tttcaggtca gecacagett cccacaccceg ctctacgata tgagecteet 360
‘gaagaatcga ttcctcagge caggtgatga ctccagecac gacctcatge tgetcegect 420
gtcagagcct gccgagctea cggatgetgt gaaggteatg gacctgecca cccaggégcc 480
agcactgggg accacctgcet acgectcagg ctggggeage attgaaccag aggagtictt 540
gaccccaaag aaacttcagt gtgtggacct ccatgttatt tccaatgacg tgtgtgegca 600
agttcaccct cagaaggtga ccaagttcat getgtgtget ggacgetgga cagggggecaa 660
aagcacctgc tcgggtgatt ctgggggecc acttgtetgt aatggtgtge ticaaggtat 720
cacgtcatgg ggcagtgaac catgtgccct gcccgaaagg cettceetgt acaccaaggt 780
ggtgcattac cggaagtgga tcaaggacac catcgtggee aaccectgag caccectate 840

aaccccctat tgtagtaaac ttggaacctt ggaaatgace aggecaagac tcaagectece 900



ccagttctac tgacctttgt ccttaggtgt gaggtccagg gttgctagga aaagaaatca 960
gcagacacag gtgtagacca gagtgtttct taaatggtgt aattttgtce tctctgtgtc 1020

ctggggaata ctggecatge ctggagacat atcactcaat ttctctgagg acacagatag 1080
gatggggtgt ctgtgttatt tgtggggtac agagatgaaa gaggggtggg atccacactg 1140
agagagtgga gagtgacatg tgctggacac tgtccatgaa gcactgagca gaagetggag 1200
gcacaacgca ccagacactc acagcaagga tggagctgaa aacataacce actctgtect 1260
ggaggceactg ggaagcectag agaaggetgt gageccaagga gggagggtet tecttiggea 1320
tgggatgggg atgaagtaag gagagggact ggacccectg gaagetgatt cactatgggg 1380
ggaggtgtat tgaagtcctc cagacaaccc tcagatttga tgatttccta gtagaactca 1440

cagaaataaa gagctgttat actgtg 1466

<210> 38
<211> 462
<212> DNA
<213> human

<220>

<221> misc_{eature
<222> (197)..(197)
<223> any kind of base

<220>

<221> misc_feature
<222> (116)..(116)
<223> any kind of base

<220>

<221> misc_feature
<222> (334)..(334)
<223> any kind of base

<220>

<221> misc_feature
<222> (402)..(402)
<223> any kind of base

<220>

<221> misc_feature
<222> (429)..(429)
<223> any kind of base




<220>

<221> misc_feature
<222> (438)..(438)
<223> any kind of base

<220>

<221> misc_feature
<222> (443)..(443)
<223> any kind of base

<220>

<221> misc_feature
<222> (459)..(459)
<223> any kind of base

<400> 38

taaggtttta taattatttt tatttttctt tettitttt tttatggett ggatgacact 60

ttattttcag atccaatact agaagttgtt tccatgttca cattttctt cctggnttaa 120
aaaaaagagt tgtattttit tittttgett tttttaaatt atactttaag ttttagggta 180
catgtgcaca acgcagnggt tagctacata tgtatacatg tgccatgttg gegtgetgeca 240
tccagtaact cgtcatttaa cattaggtat atctccaaat getatectte cccccattgt 300
atttttcata gcttaaaaat cattgacata ggantaatic caactaaagt acggtattaa 360
atccetgggg gaataaattt tgtcttaéca agggtaaggt tngtgaaaag gatggttitg 420
tcacagggna aaaggganat ccncccattt taaaaccenc ct 462
<210> 39

<211> 1480

<212> DNA

<213> human

<400> 39
ctegtgecce ccacggaggg gactgetete cceegetgea tectttetgt gaggtacett 60

acccacctca gecacctgaga gggtgaaata gaattctaac ctcgacatic gggaagtgtt 120
tttgagaagt ctcggtcggt aagggaagtc ttccaagtce gtgcageact aacgtattgg 180
cacctgecte ctettcggee acceececcaga tgaggeaget gtgactgtgt caagggaage 240
cacgactctg accatagtct tctctcaget tccactgeeg tetccacagg aaacccagaa 300
gttctgtgaa caagtccatg ctgccatcaa ggcatitatt gcagtgtact atttgetice 360

aaaggatcag gggatcaccc tgagaaagct ggtacgggge gecacectgg acatcgtgga 420




tggcatggct cagetcatgg aagtacttte cgicactcca actcagagcec ctgagaacaa 480
tgaccttatt tcctacaaca gtgtctgggt tgcgtgccag cagatgectc agataccaag 540
agataacaaa gctgcagctc ttttgatget gaccaagaat gtggat.tttg tgaaggatge 600
acatgaagaa atggagcagg ctgtggaaga atgtgaccct tactctggec tcttgaatga 660
tactgaggag aacaactctg acaaccacaa tcatgaggat gatgtgttgg ggtticccag 720
caatcaggac ttgtattggt cagaggacga tcaagagctc ataatcccat geettgeget 780
ggtgagagca tccaaagcect gcctgaagaa aattcggatg ttagtggcag agaatgggaa 840
gaaggatcag gtggcacagc tggatgacat tgtggatatt tctgatgaaa tcagcectag 900
tgtggatgat ttggctctga geatatatce acctatgtgt cacctgaceg tgcgaatcaa 960
ttctgcgaaa cttgtatctg ttttaaagaa ggceacttgaa attacaaaag caagtcatgt 1020
gacccctcag ccagaagata gttggatcec tttacttatt aatgecattg atcattgcat 1080
gaatagaatc aaggagctca ctcagagtga acttgaatta tgacttttca ggctcatttg 1140
tactetcttc cectetcate gtcatggtca ggetetgata cetgetttta aaatggaget 1200
agaatgcttg ctggattgaa agggagtgcec tatctatatt tagcaagaga cactattacc 1260
aaagattgtt ggttaggcca gattgacacc tatttataaa ccatatgegt atatttitct 1320
gtgctatata tgaaaaataa ttgcatgatt tctcattcct gagteattic tcagagattc 1380
ctaggaaagc tgccttattc tctttitgca gtaaagtatg ttgtittcat tgtaaagatg 1440
ttgatggtct caataaaatg ctaacttgcc agtgattaaa aaaaaaaaaa 1490
<210> 40

<211> 1677

<212> DNA

<213> human

<400> 40
cttgacccta tttatagtgg ctctaaaggt ggtgttatta tgtttictag agcacttcga 60

ttatacaaac gtcaaggaat ccgagttaat gtgctttgece ctgagttigt tgaaacagac 120
atgggcacaa tgatcggtcc caaattcctt agtatgatgg ggggcettigt acctatggaa 180
atggtggtga aaggtgcettt tgagetcatc actgatgaga ataaagcegg cgattgecta 240
tggattacta atcggcgagg tettgagtac tggcccaccce catcagaaga agcaaagtac 300

ttgctgegtt ctacacgttc caggagaaga actgaataca aagctccacc aattaaacta 360




cctgagagtt ttgagaaaat agttgticag accttgactc acaactttcg gaatgctacc 420
agtgfagtaa gagcaccact gagattacct atcaaaccaa actatgtict tgtgaagata 480
atctatgctg gtgtaaatge tagtgatgta aattttaget caggtegeta ttttggtgge 540
aataacagtg acactgcatc ccgtctteeg tttgatgcag gatttgagge tgtgggagta 600
attgcagcag ttggggattc tgttactgac ttgaaagttg gcatgecettg tgegttcatg 660
acttttggag gctatgetga atttacaatg attcettcga aatacgecct tccaatgeet 720
agaccagaac cggaaggtgt tgccatgctt acatcéggat taacagcttc aattgctcta 780
gaaaaggcag gacagatgga atctggaaaa gtggtecttg ttactgetge ggcaggagga 840
actggtcagt ttgctgttca gettgcaaaa ttagetggta ataccgtggt tgecacttgt 900
ggaggtgggg caaaggccaa getictgaaa gaattgggag tcgacagagt catagactat 960
cacagtgaag atataaaaac ggtictaagg aaagagttcc cgaaaggtat tgatatcatc 1020
tacgaatctg ttggtgggga catgttaaag tigtgetigg atgetitgge agtccatgga 1080
cgactcattg tcattggcat gatttctcag tatcaaggag aaaatggttg gacgccatca 1140
aaatatcctg gactatgtga gaagctettg tcaaagagic aaactgtgge tggcetttttc 1200
ctggtgcaat atagtcacat gtaccaagaa cacctiaaca agttatitga cotttactct 1260
tccggaaaac taaaggttge tgtggatcca aagagattta taggecttca tictgttget 1320
gatgctgttg agtatctcca ttcaggcaaa agegttggga aggtgattgt ctgegtggac 1380
ccgaccttcg gtcatcaagt agccaaatta tgaatgaaca cggtgtcaaa tacagaaaga 1440
agtgaagttt tcaattctta gtctagagat tgtictcgaa tgttactgaa aatagetget 1500
agaccagtgc tggaatattt attctcaatg ctitttcaat titggattac ttgaaagaat 1560
aatccattta tgtataccat gtttatgttt acactataca acaactatga gcagaagaaa 1620
gcgagatatc tacaaaataa attataatce titcatttta aaaaaaaaaa aaaaaaa 1677
<210> 41

<211> 1330

<212> DNA

<213> human

<400> 41
alggcgcagt gggacagctt cactgatcaa caggaggaca ctgatagcetg ttcagaatet 60

gtgaagtttg atgctcgete caatacagcet ttgcticcece caaatcctaa aaatggecct 120



ccacttcaag aaaagctgaa atccticaaa getgeactga ttgeccttta tetccttgtg 180
titgctgttc tcattcctat catcgcaata atggcagcete aactectgaa gtgggaaatg 240
aagaattgca cagttggtic aattaatgca aacagtgtat cctccagtet cotgggaaga 300
ggaaatgaca gtgaagatga agtgagattt cgagaagttg ttatggaaca'cattagcaag 360
atggagaaaa gaatccaata tatttcagat actgaagaaa atctcgtaga ttcagagcat © 420
tttcaaaatt tcagtgtgac aactgatcaa cgatttgctg atgticttct ccaactaagt 480
accttggttc ccacagtcca gggacatggg aatgecgtag atgaaatcac caggtcctta 540
ataagtctga ataccacgct gettgatttg cacctctatg tagaaacact gaatgtcaaa 600
ttccaggaga atacacttaa agggcaagag gaaatcagca aattaaagga gegtgtgcac 660
aatgcatcag cagaaattat gtctatgaaa gaagaacaag tgcatttgga acaggaaata 720
aaaagagaag tgaaagtcct gaataacatce actaatgatc tcaggctgaa agatigggaa 780
cattctcaga cgttgagaaa tatcacttta attcaaggtc ctectggace cccaggagaa 840
aaaggagata gaggtccaac cggagaaagt ggtccaccag gegticcagg tccagtaggt 900
cctccaggte ttaagggtga tcgaggatcet attggctttc cgggaagtcg aggatatcca 960
ggacaatcag ggaagactgg gaggacagga tatcctggac caaaaggcca aaagggagaa 1020
aaaggcagtg gaagcatcct gactecttet gcgactgtee gactggttgg tggecgtgge 1080
cctcatgagg gtagagtgga gatattgcac aatggacagt ggggeacagt ttgtgatgat 1140
cactgggaac tgegtgccgg geaggttgtc tgcaggagcet tgggataceg aggtgttaag 1200
agtgtgcaca agaaagctta ttttggacaa ggtactggtc ccatttggct gaatgaagta 1260
ccctgtitgg ggatggagte atccattgaa gagtgcaaaa tcagacagtg gggegigaga 1320
gtctgttcac 1330

<210> 42

<211> 431

<212> DNA

<213> human

<220>

<221> misc_feature

<222> (97)..(97)
<223> any kind of base

<220>



<221> misc_feature
<222> (347)..(347)
<223> any kind of base

<220>

<221> misc_feature
<222> (349)..(349)
<223> any kind of base

- <220>

<221> misc_feature
<222> (361)..(361)
<223> any kind of base

<220>

<221> misc_feature
<222> (362)..(362)
<223> any kind of base

<220>

<221> misc_feature
<222> (363)..(363)
<223> any kind of base

<220>

<221> misc_feature
<222> (401)..(401)
<223> any kind of base

<220>

<221> misc_feature
<222> (428)..(428)
<223> any kind of base

<400> 42

ctitttatat ttattttcat cgctacacaa acattittta ggagtttgat tctacctcca 60
tittggttag atatacaaac tctaccccat gagggantgt atggtgtatt tctagattta 120
gcaacaattt tcttgaaaaa tgtacaatac tatagaaaaa tgaagatagt aaataccagg 180
tataagttaa taacagtgtt tettttgttc agtaataatg aactgtgtac tagcactgaa 240
ctttaggecc tcctatttge gtattttctg titgtatatt tttaaataga ggaattgtga 300
ttataatatt attattttgg aatatcctaa atcataaatt caaaacntna ttagttttt 360

nnnttttttt tttaagatgg agtccegett tgtcccagge nggagtgeag tggeatgatc 420



tcagetenct g 431

<210> 43

<211> 669

<212> DNA

<213> human
<220>

<221> misc_feature

<222> (641)..(641)
<223> any kind of base

<400> 43

ttctittgga aaaccaaaca tgctttattt cattttttic acaatttatt taaacatctc 60
acatatacaa aataggtaca atttaatttt tctgettgee caagaaacaa agettetgtg 120
gaaccatgga agaagatgaa aatgagactg gcaaagaaca aatgctgaat ctgaagaaga 180
ggacaacttt gggcaaataa tctgcatact titaattggg aataagatgg aaaatatgaa 240
tgctaaatca aattttttaa aaaatacacc acacgataca actcaataca ggagtatttc 300
ttctcaaatt ctictagcac catcaacatt cticaagtat ctgaaatact attaattagc 360
acctttgtat tatgaacaaa acaaaacaag gaccicagtt catctctgtc taggtcagca 420
cctaacaatg tggatcacac tcatgggaaa gtgttttgag gtagtttaaa cctttggaag 480
tttgggtttt aaacttccet ctgtggaaga tattcaaaag ccacaagtgg tgcaaatgtt 540
tatggttitt atttttcaat tittattitg gttitcttac aaaggttgac atttttcata 600

acaggtgtaa gagtgttgaa aaaaaaattf caatttttgg ngggaacggg ggaaggagtt 660
aatgaaact 669

<210> 44

<211> 287

<212> DNA

<213> human

<400> 44
gccggagagt ctacaatgtt acccagceatg ctgttggeat tgttgtaaac aaacaagtta 60

agggcaagat tcttgccaag agaattaatg tgcgtattga gecacattaag cactctaaga 120
gccgagatag cticctgaaa cgigtgaagg aaaatgatca gaaaaagaaa gaagccaaag 180
agaaaggtac ctgggticaa ctaaagcgec acgetgetcc acccagagaa geacactttg 240

tgagaaccaa tgggaaggag cctgagetge tggaacctat tecctat 287



<210> 45
<211> 383
<212> DNA
<213> human

<220>

<221> misc_feature
<222> (147)..(147)
<223> any kind of base

<220>

<221> misc_feature
<222> (309)..(309)
<223> any kind of base

<220>

<221> misc_feature
<222> (349)..(349)
<223> any kind of base

<220>

<221> misc_feature
<222> (365)..(365)
<223> any kind of base

<220>

<221> misc_feature
<222> (372)..(372)
<223> any kind of base

<220>

<221> misc_feature
<222> (380)..(380)
<223> any kind of base

<400> 45

ggaacggaaa aggagaattc aagtgtgacc ctcatgaggc aacgtgttat gatgatggga 60
agacatacca cgtaggagaa cagtggcaga aggaatatct cggtgecatt tgetectgea 120
catéctttgg aggccagegg ggcetegnett gtgacaactg ccgcagaccet ggggggtgaa 180
cccagteeecg aaggcactac tggccagtee tacaaccagt aticttcaga gataccatic 240
agagaacaaa cactaatgtt taatttgcce aatttgagtg cttecatgect tttaggatgt 300

tacaggetng acagagaagg ttttceccgag gagttaaatc atcttttine catttcccga 360



ggggncaagg cntgtttttn ttt ' 383

<210> 46
<211> 523
<212> DNA
<213> human

<400> 46 .
cagaggggca gggcggacgg ctaggagtic aagaaacatc ctggtctgag ggaaaggetg 60

cagctgcacc geccatgaata agcttticag cﬁctggaag aggaagaatg agacccgcag 120
ccagggctac aaccttcgag aaaaggattt aaagaaactt cacagagetg cttcagtcgg 180
ggatttigaag aagctgaagg aatacctica gatcaagaaa tatgatgtaa atatgcagga 240
ctatgaatac .agaacacctt tgcacctage ctgtgctaat ggacatacag atgttgtact 300
tttcctaatt gagcaacaat gcaagataaa tgtccgggat agtgaaaaca aatccecatt 360
gattaaggca gtacagtgtc aaaatgagga ttgtgctact attctgctaa actttggtge 420
agacccagat ctgagggata ttcgttataa tactgttctt cactatgetg tttgtggica 480
aagtttgtca ttagtigaaa aactgcttga atacgaaget gat 523

<210> 47

<211> 390

<212> DNA

<213> human

<400> 47
tccaaggtca tggcaaaaca tctgaagttc atcgccagga ctgtgatggt acaggaaggg 60

aacgtggaaa gcgcatacag gaccctaaac agaatcctca ctatggatgg getcattgag 120
gacattéagc atcggcggta ttatgagaag ccatgccgec gegacagagg gaaagetatg 180
aaaggtgccg gcggatctac aacatggaaa tggctcgcaé gatcaacttc ttgatgcgaa 240
agaatcgggc agatccgtgg cagggetget gaggeetgtg ggtgggacac cagtgegaaa 300
ccetcatcea gttttetete catetettit ctttgtacaa tcccattice tattaccatt 360

ctctgcaata aactcaaatc acatgtctge 390

<210> 48

<211> 669

<212> DNA

<213> human

<220>



<221> misc_feature
<222> (641)..(641)
<223> any kind of base

<400> 48

ttettttgga aaaccaaaca tgctttatit catittttic acaatttatt taaacatctc 60
acatatacaa aataggtaca atttaatttt tctgcttgcc caagaaacaa agctictgtg 120
gaaccatgga agaagatgaa aatgagactg gcaaagaaca aatgctgaat ctgaagaaga 180
ggacaacttt gggcaaataa tctgcatact tttaattggg aataagatgg aaaatatgaa 240
tgctaaatca aatttittaa aaaatacacc acacgataca actcaataca ggagtatitc 300
tictcaaatt ctictagcac catcaacatt cticaagtat ctgaaatact attaattage 360
acctttgtat tatgaacaaa acaaaacaag gacctcagft catctetgic taggtcagca 420
cctaacaatg tggatcacac tcatgggaaa gtgttttgag gtagtttaaa cctttggaag 480
tttgggtttt aaacticect ctgtggaaga taticaaaag ccacaagtgg tgcaaatgtt 540
tatggttttt atttttcaat ttttatitig gttttcttac aaaggttgac atttticata 600

acaggtgtaa gagtgttgaa aaaaaaattt caatttttgg ngggaacggg ggaaggagtt 660
aatgaaact 669

<210> 49

<211> 431

<212> DNA

<213> human

<220>

<221> misc_feature

<222> (97)..(97)
<223> any kind of base

<220>

<221> misc_feature
<222> (347)..(347)
<223> any kind of base

<220>

<221> misc_feature
<222> (349)..(349)
<223> any kind of base

<220>



<221> misc_feature
<222> (361)..(361)
<223> any kind of base

<220>

<221> misc_feature
<222> (362)..(362)
<223> any kind of base

<220>

<221> misc_feature
<222> (363)..(363)
<223> any kind of base

<220>

<221> misc_feature
<222> (401)..(401)
<223> any kind of base

<220>

<221> misc_feature
<222> (428)..(428)
<223> any kind of base

<400> 49

cttttatat ttattttcat cgctacacaa acatttttta ggagtttgat tctacctcca 60
ttitggttag atatacaaac tctaccccat gagggantgt atggtgtatt tctagattta 120
gcaacaattt tcttgaaaaa tgtacaatac tatagaaaaa tgaagatagt aaataccagg 180
tataagttaa taacagtgtt tcttttgtic agtaataatg aactgtgtac tagcactgaa 240
ctttaggccc tectatttge gtattttctg tttgtatatt tttaaataga ggaattgtga 300
ttataatatt attat'tttgg aatatcctaa atcataaatt caaaacntna tttagttttt 360
nnntttttt tttaagatgg agtccegett tgtcccagge nggagtgeag tggeatgate 420

tcagctenct g 431
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