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(57) Abstract: Surprisingly, the present inventors have discovered that expression of TAT-003 protein in human patients is asso-
ciated with cancer, and that the over-expressed protein is present in plasma membrane fractions. Thus, the present inventors have
discovered that TAT-003 is associated with abnormal development and growth, and may be useful as a target for the identification
of anti-cancer compounds, including antibodies for use in immunotherapy. Accordingly, the present invention provides methods
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TAT-003 AND METHODS OF ASSESSING AND TREATING CANCER

Field of the Invention

The present inventors have discovered that increased expression of TAT-003
protein in human patients is associated with colon tumors as compared to adjacent
normal tissue. Thus, the present inventors have discovered that TAT-003 is associated
with abnormal development and growth, and can be used as a target for the
identification of potential anti-cancer compounds, including antibodies for use in

immunotherapy.

Background

In 2000, worldwide, there were more than 10 million cases of cancer
identified, and over 6 million cancer-related deaths. 23% of all deaths in the United
States in 2000 were cancer-related. Colorectal cancer makes up a significant
proportion of that statistic, as colorectal cancer is the third most common cancer, and
the second most commonly fatal cancer in the United States (ranking third in men
behind lung and prostate cancer respectively, and third in women behind lung and

breast cancer).

Colon cancer rates have stabilized in recent years, but 2003 U.S. estimates
indicate that colorectal cancer cases still comprise an estimated 11% of all male
cancer cases and 11% of all female cancer cases (74,283 men; 72,468 women;
146,751 total), with an estimated 40% mortality rate. Currently, 5.6% of Americans
will have colorectal cancer at some point in their life (1 in 17 men, 1 in 18 women),
and 70-80% of colorectal cancers occur in people of average risk. Hospital time is still
significant for non-fatal cases. There is also a strong potential for an upward trend in
these U.S. statistics given the ongoing rise in American obesity and the known links
between obesity and increased colon cancer risk (an estimated 40% increased risk of

incidence for men, as well as a doubled risk and increased mortality for women).



WO 2006/116681 PCT/US2006/016242

10

15

20

25

30

Treatment for colon cancer remains unsatisfactory in terms of mortality,
recurrence after treatment, and invasiveness. Surgery is the most common treatment
for colon cancer. Despite the majority of patients having their entire tumor removed
by surgery, as many as 40% will develop a recurrence. 40-50% of patients have
metastatic disease at the time of diagnosis, with a poor prognosis and an average
survival measured only in months. Patients and their physicians choosing non-surgical
treatments as follow-up, in place of, or in conjunction with, surgery must also weigh
the benefits of therapy versus the side effects of the treatment: even successful current
treatments, although benefiting the patient overall, can have a profound negative

impact on a survivor’s health and quality of life.

Some tumors also become refractory to treatments leading to recurrent or
metastatic disease, which is often incurable. Indeed, cancers can have diverse

etiologies with resultant differing patterns of protein expression, which can dictate

_response to treatment. The identification of common suitable targets or antigens for

therapy of colon cancer has become increasingly important -- both as initial therapies

and as thefapies for cancers that have become refractory to other treatments.

Diagnosis of colon cancer itself is problematic. When diagnosed early at a
localized stage, 5 year survivability is 90%, yet only 37% of colon cancers are
diagnosed while still localized. New predictive non-invasive markers are needed.
Current blood-based biomarkers that can be used in the diagnosis and monitoring of
disease, such as the carcinoembryonic antigen (CEA), are not fully reliable. The
identification of new proteins over-expressed in colon cancer might provide further
opportunities for such diagnostics, as well as screening methods to determine the most

appropriate treatment.

Thus, both the diagnosis and treatment of colon cancer remains problematic,
and there is a need in the art for improved methods of detecting and treating colorectal
cancers. Immunotherapy and the use of tumor-related antigens for diagnostics and
treatment have previously provided new approaches, but there remains a scarcity of

credible antigen targets suitable for treating colon cancer.
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To date there do not appear to be any published demonstrations of
overexpression of the TAT-003 protein on the plasma membrane of colon cancer
tumor tissue. The prior art does not show a cancer-associated alteration of TAT-003
protein expression at the plasma membrane, nor does it show the potential usefulness

of TAT-003 in an immunotherapeutic approach to cancer.

Brief Summary of the Invention

The inventor’s have made the first statistically significant identification and
quantitation of TAT-003 protein from a peptide unique to its sequence (peptide #1)
using highly accurate mass spectrometric and bioinformatic methods on fresh human
colon cancer tumor tissue and matched normal tissue to provide a highly enriched and
pure sample of plasma membrane from viable epithelial cells, and have discovered
that Tumor Antigen Target-003 (TAT-003) is frequently over-expressed at the cell
surface in colon cancers as compared to adjacent normal tissue. These results robustly
indicate the viability of TAT-003 protein as a potential target for immunotherapy
based on its localization to the plasma membrane and its reproducibly elevated
expression level in colon cancer tissue relative to normal tissue in a percentage of
patients exceeding that of other current cancer immunotherapies. The present
invention relates to compositions of and methods of use for the TAT-003 protein and
its encoding nucleic acids. The invention also features methods for identifying TAT-
003 interactors and modulators for use as diagnostic tools or therapeutic tools for
identifying and targeting of cancer cells, and for regulating TAT-003 function, such as
in the treatment of disease. The invention further relates to methods and compositions
useful in the prophylaxis, diagnosis, treatment and management of various cancers
that express TAT-003, in particular colon cancer. Such methods include the
production, compositions, and uses of antibodies, vaccines, antigen presenting cells
that express TAT-003, T cells specific for cells expressing TAT-003, and

immunotherapy.

Accordingly, the present invention provides polypeptide and nucleic acid
sequences useful in carrying out the methods of the invention. Isolated polypeptides

of the invention (TAT-003 polypeptides): a) comprise or consist of the amino acid
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sequence of SEQ ID NO: 1; b) comprise or consist of the amino acid sequence of
SEQ ID NO: 3; ¢) are derivatives having one or more amino acid substitutions,
modifications, deletions or insertions relative to the amino acid sequence of SEQID
NO: 3 and have at least 40% homology, preferably 50%, 60%, 70%, 80%, 90%, 95%
or more, over the length of the sequence; d) are fragments of a polypeptide having the
amino acid sequence of SEQ ID NO: 3, which are at least four amino acids long and
have at least 40% homology over the length of the fragment; ¢) comprise additional
amino acid sequence for coupling to a coupling agent; f) comprise a terminal cysteine
as an additional amino acid sequence for coupling to a coupling agent; or g) comprise
additional amino acid sequences facilitating purification, wherein such additional
sequences comprise for example a myc, FLAG, HIS, HA, GST, affinity or epitope
tag.

Isolated nucleic acid molecules of the invention (TAT-003 nucleic acids): a) comprise
or consist of the DNA sequence of SEQ ID NO: 2 or its RNA equivalent; b) comprise
or consist of the DNA sequence of SEQ ID NO: 4 or its RNA equivalent; c) comprise
or consist of the DNA sequence of SEQ ID NO: 6 or its RNA equivalent; d) have a
sequence which is cbmplementary to the sequences of (a), (b), and/or (c); €) have a
sequence which codes for a polypeptide as defined in (a) to (c) of the previous
paragraph; f) comprise or consist of a gDNA sequence per (e); g) comprise or consist
of a promoter associated with (f); h) have a sequence which consists essentially of any
of those of (a), (b), (c), (d), (), (f) and (g); i) have a sequence which shows
substantial identity with any of those of (a), (b), (c), (d), (¢), (), (g) and (h); j) are
fragments of (a), (b), (c), (d), (¢), (£), (), (h) or (i), which are at least ten nucleotides
in length; k) are sequences per (a), (b), (c), (d), (e), (), (g), (h), (i) and/or (j) which
also comprise transcriptional and/or translational regulatory elements; or 1) are
sequences per (a), (b), (c), (d), (e), (D), (g), (h), (i), (j) and/or (k) which are part of a
vector, plasmid, virus-based vector, or artificial chromosome. The invention also
provides for host cells that contain one or more of the nucleic acids, and methods for

expressing and purifying the polypeptides of the invention therefrom.

The invention further provides compositions for inducing an immune

. response, which include an isolated polypeptide as described above and a
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physiologically acceptable carrier. Additional compositions for inducing an immune
response are also provided, which include an isolated polypeptide of TAT-003 as
described above and a non-specific immune response enhancer, e.g., an adjuvant.
Further, compositions for inducing an immune response, including a nucleic acid
encoding the isolated polypeptide, as described above, and a physiologically

acceptable carrier are provided.

The invention also features a method of inducing an immune response to a
TAT-003 polypeptide that includes providing a TAT-003 polypeptide as described
above that comprises at least one T cell antigen or at least one B cell antigen or at
least one antigen presenting cell antigen; and, contacting the antigen with an immune
system T cell or B cell or antigen presenting cell respectively, whereby an immune

response is induced. The polypeptide may be accompanied by an adjuvant.

The invention also provides for antibodies, functionally-active fragments,
derivatives or analogues thereof, which specifically bind a TAT-003 polypeptide
(TAT-003 antibodies), wherein the antibodies may be monoclonal, polyclonal, single-
chain, chimeric, humanized, fully human, bispecific, or any combination thereof. The
antibodies can also be conjugated to a therapeutic moiety, detectable label, second
antibody or a fragment thereof, a cytotoxic agent, or cytokine. The invention also
provides isolated cells, hybridomas, non-human transgenic animals, or plants that

produce the antibodies or fragments thereof.

The invention also provides for TAT-003 antibody-related proteins and
nucleic acids. These include proteins comprising or consisting of the antigen-binding
region of an antibody or fragment thereof, wherein the protein may be conjugated to a
therapeutic moiety, detectable label, second antibody or a fragment thereof, a
cytotoxic agent or cytokine. The antibody-related proteins also include TAT-003-
binding proteins that are derivatives having one or more amino acid substitutions,
modifications, deletions or insertions relative to a TAT-003 antibody or fragment
thereof and which retain at least 10%, preferably 20%, 30%, 40%, 50%, 60%, 70%,
80%, 90% or more, of the binding activity of the antibody, wherein TAT-003-binding

protein may be conjugated to a therapeutic moiety, detectable label, second antibody
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or a fragment thereof, a cytotoxic agent or cytokine. The invention also features
isolated nucleic acid molecules which: a) have a sequence which codes for a TAT-003
antibody or fragment thereof, a TAT-003-binding protein, or a protein comprising or
consisting of the antigen-binding region of an antibody or fragment thereof: B)
comprise or consist of a gDNA sequence per (2); ¢) have a sequence which consists
essentially of any of those of (a) or (b); d) have a sequence which shows substantial
identity with any of those of (a), (b), and (c); ¢) are a fragment of (a), (b), (c), or (d),
which is at least ten nucleotides in length; f) are a sequence per (a), (b), (c), (d),
and/or (€) which also comprises transcriptional and/or translational regulatory
elements; or g) are a sequence per (a), (b), (c), (d), (€), and/or (f) which is part of a
vector, plasmid, virus-based vector, or artificial chromosome. The invention also
provides for host cells that contain one or more of the nucleic acids, and methods for

expressing and purifying the polypeptides of the invention therefrom.

Methods for selecting a TAT-003 binding molecule, such as an antibody,
antibody-related protein, or small molecule are also provided. In one embodiment,
the invention features a method for selecting an antibody that binds with high binding
affinity to a mammalian TAT-003 that includes the steps of: (a) providing a peptide
comprising a TAT-003 polypeptide, optionally coupled to an immunogenic carrier;
and (b) contacting the TAT-003 polypeptide with a TAT-003 binding molecule,
wherein the TAT-003 binding molecule is an antibody, under conditions that allow
for complex formation between the TAT-003 polypeptide and the TAT-003 binding
molecule, thereby selecting a TAT-OOB‘ binding molecule that binds with high binding
affinity to a mammalian TAT-003. In another embodiment, the TAT-003 binding
molecule is a TAT-003 polypeptide.

The invention also provides for assays for detecting the presence of TAT-003
polypeptide or a TAT-003 nucleic acid in a biological sample comprising steps of:
contacting the sample with an antibody or nucleic acid that specifically binds to a
TAT-003 polypeptide or TAT-003 nucleic acid, respectively; and, detecting the
binding of TAT-003 polypeptide or TAT-003 nucleic acid in the sample thereto. The
invention additionally provides for a die{gnostic kit comprising a capture reagent

specific for a TAT-003 polypeptide, reagents, and instructions for use.
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The invention also provides for diagnostic methods including a method of
screening for and/or diagnosis of a cellular proliferative disease in a subject, and/or
monitoring the effectiveness of therapy, which includes the step of detecting and/or
quantifying in a biological sample obtained from the subject: (i) a TAT-003
polypeptide or (ii) a TAT-003 nucleic acid molecule. Optionally, the polypeptide or
nucleic acid may be compared to a reference range or a control sample, preferably one
that was previously determined. In one embodiment, an increase in the level of the
TAT-003 polypeptide or nucleic acid is indicative of the subject having or being at
risk of developing a cellular proliferative disorder. The step of detecting may include:
a) contacting the sample with a capture reagent that is specific for a TAT-003
polypeptide and b) detecting whether binding has occurred between the capture
reagent and the polypeptide in the sample. Step (b) may further comprise detecting the
captured polypeptide using a directly or indirectly labeled detection reagent. The
capture reagent in these methods of screening and/or diagnosis may be immobilized
on a solid phase, and/or the TAT-003 polypeptide may be detected and/or quantified
using an antibody that recognizes a TAT-003 polypeptide.

The invention further provides a method of screening for anti-cellular
proliferative disease agents that interact with a TAT-003 polypeptide that includes: a)
contacting the polypeptide with a candidate agent and b) determining whether or not
the candidate agent interacts with the polypeptide. Also provided are comparative
methods for identifying a candidate compound for the treatment of cellular
proliferative diseases that includes: (a) measuring the binding of a TAT-003 binding
molecule to a TAT-003 polypeptide in the presence of a test compound and (b)
measuring the binding of the TAT-003 binding molecule to a TAT-003 polypeptide in
the absence of the test compound; wherein a level of binding of the TAT-003 binding
molecule to a TAT-003 polypeptide in the presence of the test compound that is less
than the level of binding of the TAT-003 binding molecule to a TAT-003 polypeptide
in the absence of the test compound is an indication that the test compound is a
potential therapeutic compound for the treatment of a cellular proliferative disease.
The invention further provides a method for identifying a compound for diagnosing a

cellular proliferative disease that includes: a) measuring the binding of a TAT-003
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binding molecule to a TAT-003 polypeptide in the presence of a test compound and b)
measuring the binding of the TAT-003 binding molecule to a TAT-003 polypeptide in
the absence of the test compound; wherein a level of binding of the TAT-003 binding
molecule to a TAT-003 polypeptide in the presence of the test compound that is less
than the level of binding of the TAT-003 binding molecule to a TAT-003 polypeptide
in the absence of the test compound is an indication that the test compound is a
potential compound for diagnosing a cellular proliferative disease. The determination
of interaction between the candidate agent and TAT-003 polypeptide can include
quantitatively or qualitatively detecting binding of the candidate agent and the

polypeptide.

Additionally, the invention provides a method of screening for anti- cellular
proliferative disease agents that modulate: a) the expression or activity of a TAT-003
polypeptide or b) the expression of a TAT-003 nucleic acid molecule, comprising (i)
comparing the expression or activity of the TAT-003 polypeptide, or the expression of
the TAT-003 nucleic acid molecule, in the presence of a candidate agent with the
expression or activity of the TAT-003 polypeptide, or the expression of the TAT-003
nucleic acid molecule, in the absence of the candidate agent or in the presence of a
control agent; and (ii) determining whether the candidate agent causes the expression
or activity of the TAT-003 polypeptide or the expression of the TAT-003 nucleic acid
molecule, to change. The expression or activity level of the TAT-003 polypeptide, or
the expression level of the nucleic acid molecule may be compared with a reference
range, preferably a predetermined reference range, or a control sample. Stép (ii) may
additionally comprise selecting an agent that modulates the expression or activity of
the TAT-003 polypeptide, or the expression of the TAT-003 nucleic acid molecule for
further testing, or therapeutic or prophylactic use as an anti-cellular proliferative
disease agent. The invention also provides agents, identified by these methods, which
modulate the expression or activity of the TAT-003 polypeptide or TAT-003 nucleic

acid molecule,

The invention also provides for the manufacture of medicaments for the
treatment of a cellular proliferative disease, including the use of a TAT-003

polypeptide a TAT-003 nucleic acid molecule, or a TAT-003 antibody in the
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manufacture of a medicament for the treatment of a cellular proliferative disease, such
as lcolon cancer. The use of vaccines in the manufacture of a medicament for the
treatment of a cellular proliferative disease, and the use of an agent which interacts
with, or modulates the expression or activity of a TAT-003 polypeptide or the
expression of a TAT-003 nucleic acid in the manufacture of a medicament for the

treatment of a cellular proliferative disease are also provided.

Pharmaceutical compositions provided by the invention include substances
that modulate the status of cells that expresses TAT-003. Such pharmaceutical
compositions may include a TAT-003 polypeptide and a physiologically acceptable
carrier. They may also comprise a TAT-003 antibody or fragment thereof, a TAT-
003-binding protein, or a protein comprising or consisting of the antigen-binding
region of a TAT-003 antibody or fragment thereof that specifically binds to a TAT-
003 polypeptide, and a physiologically acceptable carrier. Pharmaceutical
compositions of the invention provided also include pharmaceutical compositions
comprising any one or more of the following: a TAT-003 polynucleotide and a
physiologically acceptable carrier; a ribozyme capable of cleaving a TAT-003
polynucleotide and a physiologically acceptable carrier; and a polynucleotide that
encodes a TAT-003 antibody or fragment thereof, a TAT-003-binding protein, or a
protein comprising or consisting of the antigen-binding region of a TAT-003 antibody
or fragment thereof that specifically binds to a TAT-003 po]ypeptidé and a

physiologically acceptable carrier.

The invention provides treatments for a cellular proliferative disease that
include a therapeutically effective amount of at least one of the pharmaceutical
compositions or medicameﬁts of the invention. The invention also provides a method
of delivering a cytotoxic agent to a cell that expresses TAT-003. The method
includes conjugating the cytotoxic agent to TAT-003 antibody or fragment thereof
that specifically binds to a TAT-003 epitope and exposing the cell to the antibody-

agent conjugate.

In preferred embodiments of any of the above methods, the cellular

proliferative disease is cancer. The preferred cancer is colon cancer. In additional or
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alternative embodiments, the above methods can used to prevent or ameliorate the
effect of a TAT-003 excess.

The compositions and methods of the invention are useful for the
identification, manufacture, and modification of anti-cellular proliferative disease
compounds and anti-cancer compounds, cellular proliferative disease diagnostics,
cancer diagnostics, cellular proliferative disease treatments and cancer treatments, as
{Jvell as other utilities. The compositions and methods of the invention provide the
following advantages in addition to others not enumerated here: TAT-003 is a novel
target for diagnostic, prognostic, theranostic, and preventative methods for cellular
proliferative diseases, such as cancer, in particular colon cancer. Furthermore, TAT-
003 antibodies, TAT-003 antibody-related proteins, TAT-003 interacting proteins,
and anti-cancer compounds described herein provide tools for identifying additional
potential diagnostics, therapies, and compounds for treatment of cellular proliferative

diseases.

Brief Description of the Drawings

Figure 1. Reproducibility of peptide matching across samples. This figure
shows an experiment that was conducted using a complex human tissue sample. The
sample was processed (solubilized and fractionated by 1D SDS polyacrylamide gel
electrophoresis (PAGE)), gels cut into 24 equal bands and each band digested with
trypsin to obtain peptides for analysis by nano-liquid chromatography-mass
spectrometry (LC-MS)), providing a total of 15 injections into the mass spectrometer
after pooling. Each peptide fraction was injected onto a reverse phase capillary nano-
liquid chromatography C;s column, coupled by electrospray to a QTOF (quadrapole
time of flight) mass spectrometer. Peptide maps were derived for each of the 15 LC-
MS isotope maps and all pairwise alignments between peptide maps were performed
(see “Constellation Mapping and Uses Thereof” (PCT publication number WO
2004/049385, U.S. patent application publication number 20040172200, hereinafter
referred to as “Constellation Mapping™). The reproducibility of results for the 15
injections of the same sample is shown here. The graph shows the number of peptides

(Y axis) that were identified in a given number of injections (X axis) of the 15

10
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possible injections. 90% of peptides were found in at least 14 out of the 15 injections.

In addition, the median pairwise peptide matching rate between injections was 98%.

Figure 2. Variance of peptide intensities. This figure shows an experiment
that was conducted using a complex human tissue sample. The sample was processed
(solubilized and fractionated by 1D SDS polyacrylamide gel electrophoresis (PAGE)),
gels cut into 24 equal bands and each band digested with trypsin to obtain peptides for
analysis by nano-liquid chromatography-mass spectrometry (LC-MS)), providing a
total of 15 injections into the mass spectrometer. Each peptide fraction was injected
onto a reverse phase capillary nano-liquid chromatography C;s column, coupled by
electrospray to a QTOF (quadrapole time of flight) mass spectrometer. Peptide maps
were derived for each of the 15 LC-MS isotope maps and all pairwise alignments
between peptide maps were performed (see Constellation Mapping). The variance in
peptide intensity results are shown here where it is demonstrated that the intensity
values of the matched peptides showed little variance. The graph shows the number of
peptides (Y axis) that had a given percentage for coefficient of variance (X axis) for
the patients in which it was detected of the 15 possible injections. The median
coefficient of variance (CV) was under 12%. Furthermore, each CV value was

calculated over 14 to 15 peptide intensity values 90% of the time (see Figure 1).

Figure 3. Predicting differential abundance from differential intensity.
This figure shows a controlled experiment that was conducted where 3 proteins were
spiked into a complex sample at 14 different concentrations, from 1.25 fmoles to 500
fmoles, each in triplicate, yielding 42 samples that were analyzed by LC-MS. For
each of the 3 proteins, 10 peptides were identified in each sample and their intensities
recorded.

All differential abundance (dA) ratios and corresponding differential intensity
(dX) ratios were obtained. The figure shows a plot of all such pairs where the mean
differential abundance and standard deviations are plotted. The black line is the best

fit linear regression. dA is clearly predicted from dI.

Figure 4. Hemoglobin assay for protein vs. mass spectrometry for three

peptides. This figure shows the levels of three different hemoglobin tryptic peptides

11
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as determined by mass spectrometry using Constellation Mapping and “Mass
Intensity Profiling System™ (U.S. patent application publication number
20030129760, hereinafter referred to as “MIPS”) software as compared to
hemoglobin levels from the same sample as determined by colorimetric assay. Even
single peptide results as determined by mass spectrometry also gave a reliable picture

of the behavior of the parent protein in the sample.

Figure 5. Normal vs. Tumor MS to MS and expression confirmation for
peptide #1. This figure shows a comparison of LC-MS data for peptide # 1 (SEQ ID
NO: 1: TISSLEEIVEK) between normal and tumor samples using Constellation
Mapping and MIPS software. Such data is used in manual confirmation of MS to MS
matching results to exclude the possibility of peptide collision and confirm that
expression levels were calculated from the correct peptide when closely migrating
peptides are present. The left panel represents data from a single patient obtained from
the normal tissue adjacent to the patient’s tumor. Corresponding data from the same
patient’s colon tumor is presented in the right panel. Mass-to-charge ratios (m/z)
(uncorrected) are shown on the Y axes, and retention times (rt) (uncorrected) are
shown on the X axes. Circles indicate the position of intensity data corresponding to
peptide # 1. (Arrows are used to make these circles more obvious, and it should be
noted the circles sometimes slightly visually obscure some peptide signal but they do
not affect the intensity calculation.) Intensity, which is proportional to abundance, is
depicted in gray scale with lighter shades of gray for increasing intensity on a
background of white. This data indicates the overexpression of this peptide in this

patient’s tumor as compared to the patient’s adjacent normal tissue.

Figure 6. MS to MS/MS confirmation for peptide #1. This figure shows MS
(left panel) to MS-MS (right panel) alignment of peptide # 1 (SEQ ID NO: 1:
TISSLEEIVEK)) to confirm that the peptide that was identified as being over-
expressed was also the peptide that was sequenced by MS-MS. The isotopes of the
peptide are expected to fall within the box present in both panels at roughly m/z 625,
1t 35. Constellation Mapping software is used in this confirmation. Intensity is

depicted through a color scale. Increasing intensity is proportional to abundance. “X”’s
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in the right panel indicate (m/z, rt) values for which MS/MS spectra were acquired.
Note the multiple “X”s falling within the box.

Figure 7. Spectrum for peptide #1. The top panel of this figure shows the
matching of an acquired MS-MS spectrum for peptide # 1 (SEQ ID NO: 1:
TISSLEEIVEK, solid lines) to a theoretical spectrum (dotted lines) via Mascot
(Matrix Science; Electrophoresis, 20 (18): 3551- 67 (1999)). This alignment indicated
that the raw MS/MS spectrum under study here was, in fact, the result of the
fragmentation of the amino acid sequence represented by peptide # 1. The spectrum
was used to determine of amino acid sequence for peptide # 1. The table in the top
panel shows another type of (non-graphical) alignment of the same data described in
above. In this tabular format, the raw data fragment ions are again aligned to the ions
predicted from a theoretically generated spectrum for the given sequence, again using
Mascot®. The b- and y-ion matches are indicated. The modified residues are also
displayed along with their concomitant masses. The middle panel shows the matching
of the fragment ions to the predicted ions of the theoretical spectrum for the given
sequence. Matches are indicated (b-ions are numbered on the right, y-ions on the left)
in bold red and re-numerated here: b: 2, 6, 10;y: 9, 8,7, 6, 5,4, 3, 2, and 1; and y°: 2.

The mass accuracy is illustrated in the bottom panel.

Figure 8. Peptide #1 expression across patients (table). This table indicates
the relative abundance of peptide # 1 (SEQ ID NO: 1: TISSLEEIVEK) in each study
patient’s tumor sample as compared to matching normal tissue for those patients in
which it was detected (22 out of 30 patients -- 73.3%). The data indicate that, when
found in the patient tumor, peptide # 1 was over-expressed at least 2-fold (intensity)
in 12 out of 30 patients (40%).

Figure 9. Peptide #1 expression across patients (scatter plot). This figure
illustrates the data from Figure 8 in graphic form. Expression for each patient in
which peptide # 1 (SEQ ID NO: 1: TISSLEEIVEK) was detected is plotted as the log
of intensity in normal (X axis) versus the log of intensity in tumor (Y axis). A solid
line indicates the threshold 2-fold (2x) expression over normal as labeled with points

falling above the line for the threshold indicating expression exceeded the threshold

13



WO 2006/116681 PCT/US2006/016242

10

15

20

25

30

for that patient. Expression is at least 2-fold over normal in 40% of the 30 patient

tumors.

Figure 10. TAT-003 protein sequence with peptides noted. This figure
shows a TAT-003 amino acid sequence (SEQ ID NO: 3). A peptide sequence (peptide
#1 = 17_3660) present in colon tumor plasma membrane samples as determined from
mass spectra is underlined (see Figure 7). Lysine and arginine residues predicted to
provide trypsin cleavage sites toward their C-terminal side are italicized for this
peptide. The peptide was deemed to uniquely identify this protein based on an in
silico tryptic digest of the July 2003 NCBI nr database of human proteins.

Figure 11. TAT-003 coding sequence with corresponding amino acids.
This figure shows an RNA/DNA coding sequence (SEQ ID NO: 4; “t” is “u” for
RNA) corresponding to the protein sequence of Figure 10. The start codon is
underlined and italicized. The stop codon is double underlined and in boldface. A
peptide sequence (peptide #1 = 17 _3660; SEQ ID NO:1) and its encoding
polynucleotide sequence (SEQ ID NO:2) present in colon tumor plasma membrane
samples as determined from mass spectra is underlined (see Figure 7). Lysine and
arginine residues predicted to provide trypsin cleavage sites toward their C-terminal
side are ifalicized for this peptide. Corresponding amino acids are noted below the

appropriate codons.

Figure 12. TAT-003 Proteins Across Species. This figure shows an
approximate sequence alignment of TAT-003 polypeptide sequences from human,
orangutan, mouse, rat, chicken, and dog. Chromosomal locations of sdme, if not all,
the gene loci also appear to exhibit synteny with the human locus on chromosome
4q32.3 (the murine loéus is on chromosome 8, the rat locus on 16p13, and the chicken
locus on chromosome 4; and the dog locus is on chromosome 15), and 4q32.3 has
been noted as potentially harboring an oncogene and/or tumor suppressor gene
(Eberle et al. (2002) Am J Hum Genet. 70: 1044 - 1048; Rumpel et al. (1999) Am J
Pathol. 754:1329 - 1334).
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Figure 13. TAT-003 sequence in an expression vector. This figure shows a
TAT-003 expression vector, in this embodiment utilizing pGEX-6P-1 (Amersham
Biosciences, San Francisco) as a backbone, comprising the sequence of Figure 11.
Junction sequences are illustrated, as are some common restriction endonuclease
recognition sites. The vector illustrated could be used to produce a readily purifiable
GST-TAT-003 fusion protein, and the GST peptide portion may be removed by

cleavage.

Figure 14. RNA Preparation Quality. This figure shows a quality control
formaldehyde gel of a typical RNA preparation. The presence of distinct 28S and 18S
ribosomal RNA bands as well as a 2:1 ratio of 28S:18S are indications of the integrity
of the RNA species and thus may be considered a measure of the preparation’s

quality.

Figure 15. Cloning process. This figure shows a flowchart of a process to
clone a target. Solid boxes denote methodology with arrows directing to following
tasks, The overall process is expected to be similar for every target cloned, although

the specifics will vary from target to target.

Figure 16. CD98 RACE PCR. This figure shows 5’ and 3’ RACE-PCR
products for CD98 from tumor cDNA. Three different products were obtained for the
5’-RACE and one for the 3’-RACE. Sequence analysis showed the top product of the
5’ reaction mapped the CD98 start site. The middle and bottom products
corresponded to RACE artifacts, possibly due to RACE primer non-specific
annealing, as was revealed in the sequence analysis. The 3’ RACE reaction mapped

the stop codon of CD98.

Figure 17. CD44 PCR walks. This figure shows representative PCR-walk
results for CD44 from tumor cDNA. Primer pairs are indicated by arrows and
amplification products by dashed lines. Filled boxes represent invariant CD44 exons.
All the variant CD44 exons are represented in dashed boxes. Each variant CD44 exon
can appear in combination with any other variant exon. PCR reactions from invariant

CD44 regions produce single amplification products of the expected size (lanes A to

15



WO 2006/116681 PCT/US2006/016242

C). PCR reactions spanning the variant exon region produce multiple amplification

products (lane D).

Figure 18. CD44 -- Identifying common variants. This figure shows CD44
5 PCR amplifications from cDNAs of three tumor samples using primer pair D of
Figure 17. Primer pair D spans the variant exon region of CD44. Most PCR products
are shared in all three patients. Howéver, additional bands unique to single patients
are also detected (arrows). Thus the pattern of expressed CD44 variants differs from
patient to patient.
10
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Detailed Description of the Invention

Definitions

Unless defined otherwise, all technical and scientific terms used herein have
the same meaning as commonly understood to one of ordinary skill in the art to which
this invention belongs. Unless otherwise indicated, as used herein, the following terms

are intended to have the following meanings in interpreting the present invention.

The term “active against” in the context of compounds, agents, or
compositions having anti-cancer activity indicates that the compound exerts an effect
through interaction with or modulation of a particular target or targets in a manner
that is deleterious to the in vitro and/or in vivo growth, proliferation, and/or metastasis
of a cancer cell or cells. In particular, a compound active against a gene exerts an
action on a target which affects an expression product of that gene. This does not
necessarily mean that the compound acts directly on the expression product of the
gene, but instead indicates that the compound affects the expression product in a
deleterious manner. Thus, the direct target of the compound may be upstream of the
expression or function of a target gene in a cancer cell and be considered active
against the target gene. For example, the direct target may be a component of the
target gene’s genomic locus which can be modulated to reduce transcription of the
gene, resulting in a lower level of expression. Likewise, the compound may affect the
level of translation of the polypeptide expression product, or may act on a
downstream component of a biochemical pathway in which the éxpression product of
the gene has a major biological role. Consequently, such a compound can be said to
be active against the gene, against the gene product, or against the related component
either upstream or downstream of that gene or expression product. While the term
“active against” encompasses a broad range of potential activities, it also implies
some degree of specificity of target. Therefore, for example, a general protease is not
necessarily considered “active against” a particular gene which produces a
polypeptide product. In contrast, a compound that inhibits a particular enzyme is

active against that enzyme and against the gene which codes for that enzyme.
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The terms “active agent,” “pharmacologically active agent,” “agent,” and
“drug” are used interchangeably herein to refer to a compound that induces a desired
phenotypic, pharmacological, or physiological effect or a desired effect on an activity.
The terms also encompass pharmaceutically acceptable, pharmacologically active
derivatives of those active agents specifically mentioned herein, including, but not
limitea to, salts, esters, amides, prodrugs, active metabolites, analogs, and the like.

9% ¢,

When the terms “active agent,” “pharmacologically active agent”, and “drug” are
used, then, it is to be understood that the applicant intends to include the active agent
per se as well as pharmaceutically acceptable, pharmacologically active salts, esters,
amides, prodrugs, metabolites, analogs, etc. Anti-cancer agents are active agents.
Candidate agents are potential active agents. “Agent” may also be used in the context
of “binding agent,” referring to a compound, for example a ligand, small molecule, or
antibody, that exhibits specific binding with another compound, but that does not
necessarily have phenotypic, pharmacological or physiological effects, or effects on
an activity. TAT-003 binding agents may be identified by any of the screening
methods that permit detection of specific binding provided herein, for example
identified modulators of TAT-003 activity or expression that bind TAT-003 nucleic
acids and/or TAT-003 polypeptides can be considered TAT-003 binding agents, or

TAT-003 binding molecules.

As used herein the term “activity” comprises one or more measurable
properties of a protein, capable of acting or affecting a change on itself, or another
molecule, or on a cell, tissue, organ, or organism. Although “activity” may often be
taken to imply active function, it is meant to encompass herein measurable passive
functions as well (e.g., maintaining structural conformation of a particular protein
complex), preferably those that relate to cancer or disease phenotypes or mechanisms,
and most preferably those of TAT-003, that regulate TAT-003, or that are regulated
by TAT-003. Some examples, not intended to be limiting, include catalytic enzymatic
activity, translocation, binding, immunological activity (including specifically
immunogenicity -- see for example assays under definition of “antigen” below), or
participation in a biochemical, or phenotypic pathway. Those skilled in the art should

be able to produce or identify appropriate assays for the activity to be assessed. The
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activity may be carried out indirectly, such as through functioning in a pathway, and
encompasses activities that require co-factors or presence in a protein complex. A
percentage activity can be determined by comparison to a control in an assay for the
particular activity being examined. Methods for such comparisons are commonly
known in the art. For example, the percent kinase activity of a derivative of TAT-003
can be assessed by comparison to the level of activity of underivatized TAT-003
under appropriately similar conditions in a kinase assay. Activities may be self-
directed, such as auto-catalytic activity. Some assays may require the use of TAT-003
nucleic acids, such as for expression, or producing transgenic cell lines, or specific
mutant, variant, or derivative forms of TAT-003.

Some activity assays that may be useful in carrying out the methods of the
invention, including identifying functions of TAT-003 polypeptides and TAT-003
nucleic acids, not intended to be limiting, include cell proliferation assays, such as
mitotic index (see, for example, Oka et al. (1994) Arch Pathol Lab Med. 118: 506 -
509; Weidner et al. (1994) Hum Pathol. 25: 337 - 342), thymidine incorporation
assays (see, for example, Rodriguez ef al. (1993) Am J Obstet Gynecol. 168; 228 -
232; Sugihara et al. (1992) Int J Cell Cloning 10: 344 - 351; Hayward et al, (1992) Int
J Cell Cloning 0: 182 - 189; Sondak et al. (1988) Int J Cell Cloning 6: 378 - 391),
bromodeoxyuridine (BrdU) incorporation assays (see, for example, Limas (1993) J
Pathol. 171: 39 - 47), MIB-1 staining (see, for example, Spyratos et al. (2002) Cancer
94: 2151 - 2159), or anti-PCNA (proliferating cell nuclear antigen) staining (see, for
example, Hall ez al. (1990) J Pathol. 762: 285 - 294; Kurki et al. (1988) ] Immunol
Methods 709: 49 - 59; Kubben et al. (1994) Gut 35: 530 - 535; and the in situ
hybridization method of Kohler ef al. (2004 Dec 23; Epub ahead of print) Histochem
Cell Biol.); growth suppression assays, such as assays of susceptibility to arrest (see,
for example, Guan et al. (1994) Genes Dev. 8: 2939 - 2952; Gulliya et al. (1994)
Cancer 74: 1725 - 1732), and drug resistance assays (for example, Vybrant®
Multidrug Resistance Assay Kit, catalog # V13180 from Molecular Probes, Eugene,
Oregon); apoptosis assays, such as DAPI staihing, TUNEL assay (e.g., Fluorescein
FragEL DNA Fragmentation Detection Kit (Oncogene Research Products, Cat.#
QIA39)+Tetramethyl-rhodamine-5-dUTP (Roche, Cat. # 1534 378)) or APO-BrdU™
TUNEL Assay Kit, catalog # A23210 from Molecular Probes, Eugene, Oregon) or an

assay based on Protease Activity (such as caspases) (for example, EnzChek®
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Caspase-3 Assay Kit #1, catalog # E13183 from Molecular Probes, Eugene, Oregon);
angiogenesis assays (see, for example, Storgard et al. (2004) Methods Mol Biol. 294;
123 - 136; Baronikova ef al. (2004) Planta Med. 70: 887 - 892; Hasan et al. (2004)
Angiogenesis 7: 1 - 16; Friis et al. (2003) APMIS. 111: 658 - 668); cell migration
assays (for example, Yarrow et al. (2004) BMC Biotechnol. 4: 21; Berens and
Beaudry (2004) Methods Mol Med. 88: 219 - 24; Heit and Kubes (2003) Sci STKE.
2003 (170): PL5); cell adhesion assays (for example, those using enzyme substrates,
such as the Vybrant® Cell Adhesion Assay Kit, catalog # V13181 from Molecular
Probes, Eugene, Oregon); assays of ability to grow on soft agar or colony formation

assays (see, for example, Freshney (1994) Culture of Animal Cells a Manual of Basic

Technique, 3rd ed., Wiley-Liss, New York); assays for changes in contact inhibition
or density limitation of growth (see, for example, Freshney (1994), supra); assays of
changes in growth factor or serum dependence (see, e.g., Temin (1966) J. Natl.
Cancer Insti. 37: 167 - 175; Eagle et al. (1970) J. Exp. Med. 131: 836 - 879; Freshney
(1994) Culture of Animal Cells a Manual of Basic Technigue, 3rd ed., Wiley-Liss,
New York); assays of changes in the level of tumor specific markers (for example,
Mazﬁmdar et al. (1999) Trop Gastroenterol. 20: 107 - 110; Rosandic et al. (1999)
Acta Med Austriaca. 26: 89 - 92; Clarke et al. (2003) Int J Oncol. 22: 425 - 30;
Nowak et al. (2003) Eur J Gastroenterol Hepatol. 15: 75 - 80; Sarkar et al. (2002) Int
J Pharm. 238: 1 - 9; Streckfus et al. (2001) Oral Surg Oral Med Oral Pathol Oral
Radiol Endod. 91: 174 - 179; Werther et al. (2000) Eur J Surg Oncol. 26: 657 - 662;
Halberg et al. (1995) In Vivo. 9: 311 - 314; Varela et al. (1993) Oncology 50: 430 -
435; Turner et al. (1990) Eur J Gynaecol Oncol. 71: 421 -427; Masood (1994) J Cell
Biochem Suppl. 19: 28 - 35; Vogel and Kalthoff (2001) Virchows Arch. 439: 109 -

117); assays of changes in invasiveness into Matrigel (see, for example, Freshney

(1994), supra); assays of changes in cell cycle pattern (for example, as determined by
flow cytometry, or mRNA or protein expression in synchronized cells (see, for
example, Li et al. (1994) Oncogene 9: 2261 - 2268); assays of changes in tumor
growth in vivo, such as in transgenic mice (for example, Huh et al. (2004 Dec 13;
Epub ahead of print) Oncogene; White ez al. (2004) Cancer Cell 6: 159 - 170; Finkle
et al. (2004) Clin Cancer Res. 10: 2499 - 2511; Williams et al. (2004) J Biol Chem.
279: 24745- 24756; Cuadros et al. (2003) Cancer Res. 63: 5895 - 5901; Quaglino et
al. (2002) Immunol Lett. 80: 75 - 79; Shibata et al. (2001) Cancer Gene Ther. &: 23 -
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35; Nielsen et al. (2000) Cancer Res. 60: 7066 - 7074), or in xenografts (for example,
in immune suppressed mice, such as SCID mice; see Houghton ez al. (1989) Invest
New Drugs. 7: 59 - 69; Rygaard and Spang-Thomsen (1997) Breast Cancer Res Treat.
46: 303 - 312; van Weerden and Romijn (2000) Prostate 2000 43: 263 - 271; Azzoli et
al. (2002) Semin Oncol. 29: 59 - 65; Sliwkowski et al. (1999) Semin Oncol. 26: 60 -
70); binding assays; known cancer diagnostics; etc. Such assays can be used to screen
for anti-cancer agents, including identification of TAT-003 nucleic acids or TAT-003
polypeptides which are capable of altering or inhibiting abnormal proliferation and
transformation in host cells, and activators, inhibitors, and modulators of TAT-003
nucleic acids and TAT-003 polypeptides. Such activators, inhibitors, and modulators
of TAT-003 can then be used to modulate TAT-003 expression in tumor cells or
abnormal proliferative cells. Identified TAT-003 nucleic acids or TAT-003
polypeptides which are capable of inhibiting abnormal proliferation and
transformation in host cells can be used in a number of diagnostic or therapeutic
methods, e.g., in gene therapy to inhibit abnormal cellular proliferation and

transformation.

As used herein, “administering” refers to delivering a foreign substance or a
precursor thereof to one or more cells, such as a tissue or organism, for example a
mouse or a human. Means of administering the foreign substance vary depending on '
the cell’s environment. For example, a foreign substance can be delivered to a cell in
culture by adding the substance to the cell culture media. Delivery of a foreign
substance to a cell in a body organ or tissue might require more sophisticated means
of delivery, including, but not limited to, implantation, direct injection, injection into
the bloodstream or lymphatic system, encapsulated or unencapsulated oral delivery,

foodstuffs, solutions, gels, ointments, and the like.

As used herein, “affinity” refers to strength of binding, and/or methods based
on binding. A strong binding affinity is generally desired between an antibody and its
antigen, or, for example, a specific and high affinity compound can generally be used
to more readily purify a specific protein from a mixture than a low affinity compound.
A lower affinity compound might be used, for example if it gave a desirable broader

specificity, such as allowing several members of a particular protein family to be
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isolated. By “high binding affinity” is meant binding with an affinity constant of less
than 1 micromolar, preferably, less than 100 nanomolar, and more preferably, less
than 10 nanomolar. Most preferably, for TAT-003 binding molecules, especially
TAT-003 antibodies, high binding affinity means a specific and/or selective TAT-003
binding molecule with greater affinity for a TAT-003 than previously demonstrated
for a particular class of binding molecule (e.g., small molecule, antibody, antibody
fragment, cyclic peptide, ligand, etc.) Binding and affinity assays known in the art

may be used to determine such relative affinity or screen for high affinity binders.

As used herein, “affinity tag” refers to a sequence added to the coding
information of an expressed protein to provide a convenient site that can be
recognized by a capture reagent. The resultant protein is often referred to as a fusion
protein. Affinity tags may be encoded at any point in the coding sequence, but are
typically placed so as to produce an N- or C-terminal “tag.” More than one tag,
possibly of more than one type, may be encoded in a coding sequence. Affinity tags
may often also be used as epitope tags, but affinity tag is often used to refer to a tag
commonly used in a process that involves a capture reagent other than antibodies,
such as nickel beads used with a HIS-tag, Typical examples of affinity tags are the
“HIS” and “GST” tags.

As used herein, “altered” or “changed” refers to a detectable change or
difference from a reasonably comparable state, profile, measurement, or the like. One
skilled in the art should be able to determine a reasonable measurable change. Such
changes may be all or none. They may be incremental, they need not be linear. They
may be by orders of magnitude. A change may be an increase or decrease by 1%, 5%,
10%, 20%,30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, 99%, 100%, or more, Or any
value in between 0% and 100%.

The term “analogue” as used herein, unless defined otherwise, such as through
context, refers to a molecule, or substructure or fragment thereof, having a same or
similar activity or function as another molecule. An analogue can often complement a
“knockout” of the gene or protein that it is analogous to in an assay, such as a

phenotypic assay. Analogous activity should generally be at least within 1 to 2 orders
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of magnitude for the gene or gene product to be considered an analogue, but more

specific acceptable ranges may be noted and defined by context herein.

As used herein, “antibody” refers to an immunoglobulin protein (or proteins
such as in the case of a polyclonal antibody) whether naturally or synthetically
produced, which is capable of binding an antigen that caused its production. The term
may be used to encompass the antibody, antibody fragments, a polypeptide
substantially encoded by at least one immunoglobulin gene or fragments of at least
one immunoglobulin gene, which can participate in specific binding with the antigen,
naturally-occurring forms, conjugates, and derivatives, thereof. An antibody of the
invention recognizes a TAT-003 polypeptide. Preferably, an antibody of the invention
specifically binds to a TAT-003 polypeptide. The immunoglobulin molecules of the
invention can be of any class (e. g. IgG, IgE, IgM, IgD and IgA) or subclass of
immunoglobulin molecule. The term also covers any protein having a binding domain
that is homologous to or derived from an immunoglobulin binding domain, such as a
CDR region or a cyclized peptide based on a CDR amino acid sequence, though terms
such as “antigen-binding region of an antibody” may also be used to encompass CDR
regions and the like. An antibody can be derived from a sequence of a mammal, non-
mammal (e.g., birds, chickens, fish, etc.), or fully synthetic antibody sequences. A
"mammal" is a member of the class Mammalia. Examples of mammals include,
without limitatipn, humans, primates, chimpanzees, rodents, mice, rats, rabbits, sheep,

and cows.

Derivatives within the scope of the term include antibodies that have been
modified in sequence, but remain capable of specific binding to a target molecule,
including interspecies, chimeric, and humanized antibodies. An antibody may be
monoclonal or polyclonal, and present in a variety of media including, but not limited
to, serum or supernatant, or in purified form. As used herein, antibodies can be
produced by any known technique, including harvest from cell culture of native B
lymphocytes, hybridomas, recombinant expression systems, by phage display, or the
like. Methods of production of polyclonal antibodies are known to those of skill in the
art.
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As used herein, “antibody fragment” or “antibody protein fragment” refers to a
portion of an antibody (i.e. Fv) capable of binding to an antigen. Fragments within the
scope of the term as used herein include those produced by digestion with various
peptidases, such as Fab, Fab' and F(ab)'2 fragments, those produced by chemical
dissociation, by chemical cleavage, and recombinantly, so long as the fragment
remains capable of specific binding to a target molecule. Typical recombinant
fragments, as are produced, e.g., by phage display, include single chain Fab and scFv
("single chain variable region") fragments. Derivatives within the scope of the term
include those that have been modified in sequence, but remain capable of specific
binding to a target molecule, including interspecies, chimeric, and humanized

antibodies.

As used herein an “anti-cancer agent” is a compound, agent, or composition
active against one or more cancers or cellular proliferative diseases, and/or
preventative of one or more cancers or cellular proliferative diseases. An anti-cancer

agent is an active agent.

As used herein, “antigen” refers to a substance that is or will be introduced or
injected into a vertebrate animal such as a mammal or poultry; or presented by antigen
presentation machinery; or brought into contact with a T cell, B cell, or antigen
presenting cell to induce an immune response, particularly the formation of specific
antibodies that can combine or bind with the antigen. An antigen need not be
immunogenic. Antigens that can induce an immune response are often referred to as
immunogenic. Antigens, such as peptides, may be tested to determine
immunogenicity by an appropriate assay, as may be known in the art. For example, an
assay for immunogenicity is the production of antibodies that recognize the antigen,
such as in immunoprecipitation or immunoblotting, in response to antigen challenge.
Another example is assaying for T cell stimulation by an antigen, such as a TAT-003
polypeptide: T cells may be stimulated with a polypeptide, polynucleotide encoding a
polypeptide and/or an antigen presenting cell (APC) that expresses such a
polypeptide. Such stimulation is performed under conditions and for a time sufficient
to permit the generation of T cells that are specific for the polypeptide of interest.

Preferably, an antigen, such as a TAT-003 polypeptide or TAT-003 polynucleotide of
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the invention, is present within a delivery vehicle, such as a microsphere, to facilitate
the generation of specific T cells. T cells are considered to be activated by a
polypeptide if the T cells specifically proliferate, secrete cytokines or kill target cells
coated with the antigen polypeptide or expressing a gene encoding the polypeptide. T
cell activation may be evaluated using any of a variety of standard techniques. For
example, within a chromium release assay or proliferation assay, a stimulation index
of more than two-fold increase in lysis and/or proliferation, compared to negative
controls, indicates T cell specificity. Such assays may be performed, for example, as
described in Chen et al. (1994) Cancer Res. 54: 1065 - 1070. Alternatively, detection
of the proliferation of T cells may be accomplished by a variety of known techniques.
For example, T cell proliferation can be detected by measuring an increased rate of
DNA synthesis (e.g., by pulse-labeling cultures of T cells with tritiated thymidine and
measuring the amount of tritiated thymidine incorporated into DNA). Contact with an
immunogenic polypeptide (100 ng/ml - 100 pg/ml, preferably 200 ng/ml - 25 pg/ml)
for 3 - 7 days typically results in at least a two-fold increase in proliferation of the T
cells. Contact as described above for 2 - 3 hours should result in activation of the T
cells, as measured using standard cytokine assays in which a two-fold increase in the
level of cytokine release (e.g., TNF or IFN-y) is indicative of T cell activation (see
Coligan ef al. (1998) Current Protocols in Immunology, vol. 1, Wiley Interscience
(Greene 1998)). T cells that have been activated in response to an immunogenic
polypeptide, polynucleotide or polypeptide-expressing APC may be CD4" and/or
CD8"). Immunogenicity may also be predicted using various softwares.

Antigens that are taken up and presented by an antigen presenting cell may be
referred to herein as antigen presenting cell antigens. Antigens capable of activating T
cells or B cells may be referred to herein as T cell antigens and B cell antigens,
respectively. Generally, an adjuvant may accompany an antigen to provide an
additional degree of immunogenicity. The portions of the antigen that make contact
with the antibody are denominated “epitopes.” Antigens can be derived from a broad
range of sources and can include, for example, viruses, proteins, nucleic acids,
organic compounds, and the like. Encompassed within this term herein are haptens,
small antigenic determinants capable of inducing an immune response only when
coupled to a carrier. Haptens bind to antibodies but by themselves cannot induce an

antibody response.
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As used herein, “antigen presentation” refers to the process by which certain
cells in the body (antigen presenting cells) express antigen on their cell surfaces in a

form recognizable by lymphocytes.

As used herein, “antigen presentation machinery” refers to the proteins,
biomolecules, and co-factors involved in the proteolysis, transport and delivery to the
cell surface, and presentation of previously foreign substances as antigens on the cell
surface by MHC1 and/or MHC?2.

As used herein, the term “artificial chromosome” refers to a DNA construct
that comprises a replication origin, telomere, and centromere, for replication,
propagation to and maintainance in progeny human cells. In addition, they may be

constructed to carry other sequences for analysis or gene transfer.

The term “binding” refers to a non-covalent or a covalent interaction,
preferably non-covalent, that holds two molecules together. For example, two such
molecules could be an enzyme and an inhibitor of that enzyme. Another example
would be an enzyme and its substrate. A third example would be an antibody and an
antigen. Non-covalent interactions include, but are not limited to, hydrogen bonding,
ionic interactions among charged groups, van der Waals interactions, and
hydrophobic interactions among non-polar groups. One or more of these interactions
can mediate the binding of two molecules to each other. Binding may exhibit

discriminatory properties such as specificity or selectivity.

By "biological sample‘\" (or "sample") is meant any solid or fluid sample
obtained from, excreted by, or secreted by any living organism, including single-
celled micro-organisms (such as bacteria and yeasts) and multicellular organisms
(such as plants and animals, for instance a vertebrate or a mammal, and in particular a
healthy or apparently healthy human subject or a human patient affected by a
condition or disease to be diagnosed or investigated). A biological sample may be a
biological fluid obtained from any location (such as blood, plasma, serum, urine, bile,

cerebrospinal fluid, aqueous or vitreous humor, or any bodily secretion), an exudate
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(such as fluid obtained from an abscess or any other site of infection or

inflammation), or fluid obtained from a joint (such as a normal joint or a joint affected
by disease such as theumatoid arthritis). Alternatively, a biological sample can be
obtained from any organ or tissue (including a biopsy or autopsy specimen) or may
comprise cells (whether primary cells or cultured cells) or medium conditioned by any
cell, tissue or organ. If desired, the biological sample is subjected to preliminary
processing, including preliminary separation techniques. For example, cells or tissues
can be extracted and subjected to subcellular fractionation for separate analysis of
biomolecules in distinct subcellular fractions, e.g., proteins or drugs found in different
parts of the cell. A sample may be analyzed as subsets of the sample, e.g., bands from

a gel.

As used herein, “candidate agent” refers to a potential active agent, such as a
potential anti-cancer agent. “Candidate active agent” or “candidate anti-cancer agent”

may also be used herein.

As used herein, “capture reagent” is a substance that can bind to a target
molecule, generally such binding is selective. An example of a capture reagent is an
antibody to TAT-003.

The term “cDNA” means complementary deoxyribonucleic acid.

The term "cellular proliferative disease" is intended to refer to any condition
characterized by the undesired propagation of cells. Included are conditions such as
neoplasms, cancers, myeloproliferative disorders, and solid tumors. Some non-
limiting examples of cancers that may be treated by the compositions and methods of
the invention include: Cardiac: sarcoma (angiosarcoma, fibrosarcoma,
rhabdomyosarcoma, liposarcoma), myxoma, rhabdomyoma, fibroma, lipoma and
teratoma; Lung: bronchogenic carcinoma (squamous cell, undifferentiated small cell,
undifferentiated large cell, adenocarcinoma), alveolar (bronchiolar) carcinoma,
bronchial adenoma, sarcoma, lymphoma, chondromatous hamartoma, mesothelioma;
Gastrointestinal: esophagus (squamous cell carcinoma, adenocarcinoma,

leiomyosarcoma, lymphoma), stomach (carcinoma, lymphoma, leiomyosarcoma),
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pancreas (ductal adenocarcinoma, insulinoma, glucagonoma, gastrinoma, carcinoid
tumors, vipoma), small bowel (adenocarcinoma, lymphoma, carcinoid tumors,
Karposi's sarcoma, leiomyoma, hemangioma, lipoma, neurofibroma, fibroma), large
bowel (adenocarcinoma, tubular adenoma, villous adenoma, hamartoma, leiomyomay;
Genitourinary tract: kidney (adenocarcinoma, Wilm's tumor [nephroblastoma],
lymphoma, leukemia), bladder and urethra (squamous cell carcinoma, transitional cell
carcinoma, adenocarcinoma), prostate (adenocarcinoma, sarcoma), testis (seminoma,
teratoma, embryonal carcinoma, teratocarcinoma, choriocarcinoma, sarcoma,
interstitial cell carcinoma, fibroma, fibroadenoma, adenomatoid tumors, lipoma);
Liver: hepatoma (hepatocellular carcinoma), cholangiocarcinoma, hepatoblastom,
angiosarcoma, hepatocellular adenoma, hemangioma; Bone: osteogenic sarcoma
(osteosarcoma), fibrosarcoma, malignant fibrous histiocytoma, chondrosarcoma,
Ewing's sarcoma, malignant lymphoma (reticulum cell sarcoma), multiple myeloma,
malignant giant cell tumor chordoma, osteochronfroma (osteocartilaginous
exostoses), chondroblastoma, chondromyxofibroma, osteoid osteoma and giant cell
tumors; Nervous system: skull (osteoma, hemangioma, granuloma, xanthoma, osteitis
deformans), meninges (meningioma, meningiosarcoma, gliomatosis), brain
(astrocytoma, medulloblastoma, glioma, ependymoma, germinoma [pinealomal,
glioblastoma multiform, oligodendroglioma, schwannoma, retinoblastoma, congenital
tumors), spinal cord neurofibroma, meningioma, glioma, sarcoma); Gynecological:
uterus (endometrial carcinoma), cervix (cervical carcinoma, pre-tumor cervical
dysplasia), ovaries (ovarian carcinoma [serous cystadenocarcinoma, mucinous
cystadenocarcinoma, unclassified carcinoma], granulosa-thecal cell tumors, Sertoli-
Leydig cell tumors, dysgerminoma, malignant teratoma), vulva (squamous cell
carcinoma, intraepithelial carcinoma, adenocarcinoma, fibrosarcoma, melanoma),
vagina (clear cell carcinoma, squamous cell carcinoma, botryoid sarcoma [embryonal
rhabdomyosarcoma], fallopian tubes (carcinoma); Hematologic: blood (myeloid
leukemia [acute and chronic], acute lymphoblastic leukemia, chronic lymphocytic
leukemia, myeloproliferative diseases, multiple myeloma, myelodysplastic
syndrome), Hodgkin's disease, non-Hodgkin's lymphoma [malignant lymphomal;
Skin: malignant melanoma, basal cell carcinoma, squamous cell carcinoma, Karposi's
sarcoma, lipoma, angioma, dermatofibroma, keloids; and Adrenal glands:

neuroblastoma. Preferably, treatment of such cancers by the methods and
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compositions of the invention is i vivo in the patient of origin, however, it may occur
in vitro such as treatment of derived cell lines or treatment of ex-plants or xenografts.
"Cellular proliferative diseases" also include non-cancerous conditions such as beni gn
melanomas, benign chondroma, benign prostatic hyperplasia, psoriasis, moles,
dysplastic nevi, dysplasia, hyperplasias, and other cellular growths occurring within
the epidermal layers, as well as angiogenesis. The ferm is also intended to encompass
diseases that can be treated or maintained by slowing, arresting, or decreasing host
cell proliferation, for example, viruses whose replication is slowed or inhibited by
slowing or inhibiting host cell entry into S phase, the cell cycle phase during which

host cell DNA replication occurs.

As used herein “codes for” or “encodes” refers to a DNA or RNA sequence
capable of being wholly or partially replicated, transcribed, transcribed and translated,
or translated to give a particular product. Hence, DNA may be transcribed into an
RNA that can be translated into a given protein and thus “encodes” the protein
(likewise it encodes the RNA).

As used herein, “colon tissue”, “colorectal tissue”, “colorectal cancer”, and
“colon cancer” refer to tissue or cancer, respectively, of the colon itself, as well as the
tissue adjacent to and/or within the strata underlying the colon and supporting
structures such as the mesentery. The colon (also called the bowel, or large intestine)
itself is taken in this context as representing the cecum, appendix, ascending colon,
hepatic flexure, transverse colon, splenic flexure, descending colon, sigmoid colon,
rectosigmoid segment, rectum, and anal canal: in other words the part of the intestine
from the cecum to the rectum. The tissue or cancer may be from a mammal and is
preferably from a human, although monkeys, apes, cats, dogs, cows, horses and

rabbits are within the scope of the present invention.

As used herein, “colon cancer” or “colorectal cancer” preferably refers to
cancers of the colon and/or rectum, but may include any disease or other disorder of
the gastrointestinal tract of a human or other mammal. Gastrointestinal neoplastic
disorders include, for example, familial juvenile polyposis, gastrointestinal stromal

tumors, familial adenomatous polyposis, hereditary non-polyposis colorectal cancer,
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colon cancer, rectal cancer, anal cancer, upper gastrointestinal cancer, gastrointestinal
sarcomas, Peutz-Jeghers Syndrome, Cowden's syndrome, dysplasia, hyperplasia,
neoplasia, and metastatses. Preferably the term may be used to refer collectively to
any dysplasia, hyperplasia, neoplasia, or metastasis in which TAT-003 nucleic acids
or TAT-003 polypeptides are expressed above normal levels as may be determined,

for example, by comparision to adjacent healthy tissue.

Unless defined otherwise herein, such as through context, the term
“complementary sequence” refers to nucleic acid sequence of bases that can form a
double-stranded structure by matching base pairs. For example, the complementary
sequence to C-A-T-G (where each letter stands for one of the bases in DNA) is G-T-
A-C. A pair of complementary sequences may be RNA-RNA, RNA-DNA, DNA-
RNA, or DNA-DNA. “Percent complementary” (“% complementary””) may be used to
refer to the percent sequence identity to an exactly complementary sequence of the
particular type nucleic acid desired (e.g., an RNA complement to a DNA sequence, or
a DNA complement thereto), generally to delimit the acceptable number of

mismatches in base pairing. Such mismatches may be contiguous or discontiguous.

As used herein, “control” generally refers to an experiment or sample,
condition, organism, etc., which can be used as a standard of comparison in judging,
checking, or verifying experimental results. For example, an experiment in which
samples are treated as in a parallel experiment except for omission of the procedure or
agent under test may act as a control experiment fof the parallel experiment, thereby
indicating which effects may be correlated with the use of the procedure or agent.
Preferably a control minimizes the number of possible differences between itself and
the thing (experiment, organism, etc.) it parallels to help eliminate confounding
factors. One skilled in the art may be able to determine an appropriate control when

one is desired.

As used herein the term “cytokine” refers to protein or peptide that mainly
mediates local interactions in cell-cell communication, and is often involved in
signalling. Many cytokines, especially interleukins and interferons, are secreted by

immune cells and are recognized by cytokine receptors on other immune cells.
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Cytokines cause a variety of actions, such as activation, proliferation, and maturation
of the cells. The term 'cytokine' and 'growth factor' have nearly identical meanings,
but different historical roots: both are intended to be encompassed here by “cytokine.”
Peptides discovered by immunologists and hematologists tended to be called
'cytokines', while those discovered by neurobiologists or cancer biologist tended to be
called 'growth factors.” Examples include NGF, FGF, EGF, (Nerve, Fibroblast, &
Epidermal Growth Factors).

As used herein, “cytotoxic agent” refers to a compound, agent, or composition
that has a toxic effect on cells. Cytotoxic agents are commonly used in chemotherapy

to inhibit the proliferation of cancerous cells.

By “derivative” is meant a molecule or fragment thereof that has been
chemically altered from a given state. Derivitization may occur during non-natural
synthesis or during later handling or processing of a molecule or fragment thereof.
Derivitization may result from a natural process, such as the steps of a cellular
biochemical pathway. Recombinant nucleic acids or proteins that alter the naturally-
occurring nucleic acid or amino acid sequence, respectively, may also be referred to

as derivatives.

"Detect" or “detection” refers to identifying the presence, absence, or amount

of the object to be detected.

By “detectable label” is meant a molecule or fragment thereof that has been
derivatized with an exogenous label (e.g., an isotopic label, fluoroscein, or radiolabel)
that causes the molecule or fragment thereof to have different physicochemical

properties to naturally synthesized molecules.

As used herein, the terms “diagnosis™ and “diagnostics” also encompass the
terms “prognosis” and “prognostics”, respectively, as well as the applications of such
procedures over two or more time points to monitor the diagnosis and/or prognosis

over time, and statistical modeling based thereupon.
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As used herein, “DNA?” refers to deoxyribonucleic acid and/or modifications

and/or analogs thereof,

By the terms "effective amount" or "therapeutically effective amount" of an
agent as used herein are meant a sufficient amount of the agent to provide the desired
therapeutic effect. Furthermore, an "effective amount” of an anti-cancer agent is a
sufficient amount of the agent to at least partially inhibit tumor growth. Of course,
undesirable effects, e.g., side effects, are sometimes manifested along with the desired
therapeutic effect; hence a practitioner balances the potential benefits against the
potential risks in determining what is an appropriate "effective amount." The exact
amount required may vary from subject to subject, depending on the species, age, and
general condition of the subject, mode of administration, and the like. Thus, it is not
possible to specify an exact "effective amount." However, an appropriate "effective
amount” or an "effective amount" of an anti-cancer agent in any individual case may

be determined by one of ordinary skill in the art using only routine experimentation.

As used herein, the term "ELISA" means enzyme-linked immunosorbent

assay.

An “epitope” is a region on a macromolecule which is recognized by an
antibody. Frequently it is in a short region of primary sequence in a protein and it is
generally about 5 to 12 amino acids long (the size of the antigen binding site on an
antibody). Carbohydrates, nucleic acids and other macromolecules may be antigens

and have epitopes.

As used herein, “epitope tag” refers to an epitope added to the coding
information of an expressed protein to provide a convenient antigenic site that can be
recognized by a well characterized antibody. The resultant protein is often referred to
as a fusion protein. Epitope tags may be encoded at any point in the coding sequence,
but are typically placed so as to produce an N- or C-terminal “tag.” More than one
tag, possibly of more than one type, may be encoded in a coding sequence. Typical
examples of epitope tags are the “FLAG” and “myc” tags. Some affinity tags, HIS

and GST tags, for example, may also be used as epitope tags as well.
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The term “expression” refers to the product or products of a nucleic acid
sequence as mediated by transcription and/or translation, and/or the qualitative or
quantitative assessment of the amount of such products. For DNA the expression
products are generally RNA and/or protein. For RNA the expression products are

generally protein.

The term “FLAG-tag” refers to one of the first epitope tag systems. The FLAG
epitope is recognized by commercially available M1 and M2 antibodies in a Calcium
dependent binding. The system can be used both for affinity purification and other
immunological procedures. The flag peptide that was first used was an 11-amino-acid
leader peptide of the gene-10 product from bacteriophage T7 fused at the amino-
terminus of GAL4 (yeast transcription factor). At the time, there were no anti-GAL4
Ab commercially available, so a fusion protein with an epitope recognized by a
commercially available antibody was prepared. The most widely used hydrophilic
octapeptide now is DYKDDDDK (SEQ ID NO: 27) though recent studies suggest that
a shorter peptide, DYKD (SEQ ID NO: 28), can be recognized with almost the same
affinity by the M1 monoclonal antibody. Also, new tag sequences have been
described for other monoclonal antibodies. The peptide MDFKDDDDK (SEQ ID
NO: 29) is recognized by M5 and MDYKAFDNL (SEQ ID NO: 30) recognized by
M2. The binding reaction is also dependent on calcium, so proteins can frequently be
eluted from an affinity matrix by EDTA containing buffer. This system allows for the
tag to be placed at either the amino-terminus (N-terminal) carboxy-terminus (C-
terminal), or in association with other tags. It will not usually interfere with the fusion
protein expression, proteolytic maturation or activity. Even if the tag is placed in the
MHC class I molecule, it may not interfere with either alloantibody recognition or

cytotoxic T cell-MHC interactions.

As used herein, “foreign substance” refers to a substance introduced from
outside a cell, collection of cells, tissue, organ or organism. Such substances include,
but are not limited to, nutrients, drugs, antibodies, vaccines, pharmaceutical
compositions, DNA, RNA, liposomes, microorganisms, viruses, parasites, bacteria,

yeast, fungi, mycobacteria, protein plaques, protein aggregates, collagen, extracellular
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matrix, other cells — living or dead, and/or debris. Such substances may also be
exogenously produced substances that are or could be produced in the cell, collection

of cells, tissue, organ or organism -- for example, a protein or antibody.
The term “gDNA” refers to genomic DNA.

As used herein, “GST-tag” refers to a glutathione S-transferase affinity tag.
The affinity tag, GST, binds to the ligand glutathione generally coupled on Sepharose.
The GST-tag sometimes has the advantage of increasing the yield of expression and
solubility of the recombinant protein, however removal of the GST-tag from the target
protein is often necessary due to its large size. GST-tagged proteins produced with a

cleavage site can allow single step, on-column GST-tag removal.

As used herein, “HA-tag” refers to an epitope tag derived from
haemagglutinin, generally of the amino acid sequence YPYDVPDYA (SEQ ID NO:
31).

The term "HIS-tag" refers to an affinity tag consisting of multiple consecutive
histidine amino acids. Generally six (hexa-HIS) residues are used (SEQ ID NO: 32),
or multiples thereof. His-tagged proteins have a high selective affinity for Ni**and a
variety of other immobilized metal ions. Consequently a protein containing a His-tag
is generally selectively bound to a metal ion charged medium while other cellular
proteins bind weakly or are washed out with the binding or wash buffers. His-tags are
small and therefore, tend to be less disruptive to the properties of the proteins on

which they are attached.

The term “homology” generally refers to the percent sequence identity, it may
also be used to refer to close or equivalent structural and/or conformational
homologues and/or analogues that may or may not be reflected in direct comparisons
of sequence (nucleic acid or protein), which might generally be described as
“cryptic”. Conformational or structural homology may be identified through
structural comparisons, such as might be based on crystal structures, nuclear magnetic

resonance (NMR) structures, secondary structure prediction, molecular modeling, and
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the like. Conformational and structural analogues may be identified through binding

assays, enzymatic assays, phenotypic assays, and other methods known in the art.

The term “humanized” or “humanizing” refers to a category of methods for
producing a type of chimeric antibodies, or the resultant antibodies themselves.
Antibodies of non-human origin may induce an immune response in humans directed
toward the portions of the antibodies recognized as foreign. "Humanizing" aims to
convert the variable domains of non-human antibodies to a more human form by
recombinantly constructing an antibody variable domain having, for example, both
mouse and human character, to lower the chances of such an immune response.
Humanizing strategies are based on several consensual understandings of antibody
structure data. First, variable domains contain contiguous tracts of peptide sequence
that are conserved within a species, but which differ between evolutionarily remote
species, such as mice and humans. Second, other contiguous tracts are not conserved
within a species, but even differ between antibody producing cells within the same
individual. Third, contacts between antibody and antigen occur principally through
the non-conserved regions of the variable domain. Fourth, the molecular architecture
of antibody variable domains is sufficiently similar across species that correspondent
amino acid residue positions between species may be identified based on position
alone, without experimental data. ‘

Humanizing strategies share the premise that replacement of amino acid
residues that are characteristic of murine or other non-human sequences with residues
found in the correspondent positions of human antibodies will reduce the
immunogenicity in humans of the resulting antibody. However, replacement of
sequences between species usually results in reduction of antibody binding to its
antigen. Preferably, the humanized antibody will exhibit the same or substantially the
same antigen-binding affinity and avidity as the parent antibody. Preferably, the
affinity of the antibody will at least about 10% of that of the parent antibody. More
preferably, the affinity will be at least about 25%, i.e. at least two-fold less than the
affinity of the parent antibody. Most preferably the affinity will be at least about 50%
that of the parent antibody. Methods for assaying antigen-binding affinity are well
known in the art and include half-maximal binding assays, competition assays, and

Scatchard analysis. The art of humanization therefore lies in balancing replacement of
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the original murine sequence to reduce immunogenicity with the need for the
humanized molecule to retain sufficient antigen binding to be therapeutically useful.
This balance has previously been struck using two approaches.

In one approach, exemplified by U.S. Pat. No. 5,869,619 and by Padlan
((1991) Molecular Immunology 28: 489 - 498), characteristically human residues are
substituted for murine variable domain residues that are determined or predicted (i) to
play no significant chemical role in the interaction with antigen, and (ii) to be
positioned with side chains projecting into the solvent. Thus, exterior residues remote
from the antigen binding site are humanized, while interior residues, antigen binding
residues, and residues forming the interface between variable domains remain murine.

In another more general approach, exemplified by U.S. Pat. No., 5,225,539 to
Winter and by Jones et al. ((1986) Nature 321: 522 - 525), contiguous tracts of murine
variable domain peptide sequence considered conserved are replaced with the
correspondent tracts from a human antibody. In this more general approach, all
variable domain residues are humanized except for the non-conserved regions
implicated in antigen binding. To determine appropriate contiguous tracks for
replacement, both Winter and Jones et al. (1986) utilized a classification of antibody
variable domain sequences that had been developed previously by Wu and Kabat
((1970) J. Exp. Med. 132: 211 —250).

Wu and Kabat pioneered the alignment of antibody peptide sequences, and
their contributions in this regard were several-fold: First, through study of sequence
similarities between variable domains, they identified correspondent residues that to a
greater or lesser extent were homologous across all antibodies in all vertebrate
species, inasmuch as they adopted similar three-dimensional structure, played similar
functional roles, interacted similarly with neighboring residues, and existed in similar
chemical environments. Second, they devised a peptide sequence numbering system
in which homologous immunoglobulin residues were assigned the same position
number. One skilled in the art can unambiguously assign what is now commonly
called Kabat numbering, to any variable domain sequence, without reliance on any
experimental data beyond the sequence itself. Third, for each Kabat-numbered
sequence position, Kabat and Wu calculated variability, by which is meant the finding
of few or many possible amino acids when variable domain sequences are aligned.

They identified three contiguous regions of high variability embedded within four less
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variable contiguous regions. Other workers had previously noted variability
approximately in these regions (hypervariable regions) and posited that the highly
variable regions represented amino acid residues used for antigen binding. Kabat and
Wu formally demarcated residues constituting these variable tracts, and designated
these "complementarity determining regions” (CDRs), referring to chemical
complementarity between antibody and antigen. A role in three-dimensional folding
of the variable domain, but not in antigen recognition, was ascribed to the remaining
less-variable regions, which are now termed "framework regions". Fourth, Kabat and
Wu established a public database of antibody peptide and nucleic acid sequences,
which continues to be maintained and is well known to those skilled in the art.

The humanization method disclosed by Winter and Jones using the Kabat
classification results in a chimeric antibody comprising CDRs from one antibody and
framework regions from another antibody that differs in species origin, specificity,
subclass, or other characteristics. Subsequent developments in the field have been
refinements within the scope of Winter to deal with loss of avidity for antigen
observed with some humanized antibodies relative to the avidity of the corresponding
mouse antibodies. (Avidity is a quantitative measure of partitioning of an antibody, in
the presence of antigen under conditions approximating chemical equilibrium,
between free and antigen-bound forms. For reactions in solution not subject to
multivalent binding effects, avidity is the same as affinity, the biochemical
equilibrium constant.). |

U.S. Pat. No. 5,693,761 to Queen et al., discloses one refinement on Winter
for humanizing antibodies, and is based on the premise that ascribes avidity loss to
problems in the structural motifs in the humanized framework which, because of
steric or other chemical incompatibility, interfere with the folding of the CDRs into
the binding-capable conformation found in the mouse antibody. To address this
problem, Queen teaches using human framework sequences closely homologous in
linear peptide sequence to framework sequences of the mouse antibody to be
humanized. Accordingly, the methods of Queen focus on comparing framework
sequences between species. Typically, all available human variable domain sequences
are compared to a particular mouse sequence and the percentage identity between
correspondent framework residues is calculated. The human variable domain with the

highest percentage is selected to provide the framework sequences for the humanizing
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project. Queen also teaches that it is important to retain in the humanized framework,
certain amino acid residues from the mouse framework critical for supporting the
CDRs in a binding-capable conformation. Potential criticality is assessed from
molecular models. Candidate residues for retention are typically those adjacent in
linear sequence to a CDR or physically within 6 angstroms of any CDR residue.

In other approaches, criticality of particular framework amino acid residues is
determined experimentally once a low-avidity humanized construct is obtained, by
reversion of single residues to the mouse sequence and assaying antigen binding as
described by Riechmann ef al., ((1988) Nature 332: 323 — 327). Another example

" approach for identifying criticality of amino acids in framework sequences is

disclosed by U.S. Pat. No. 5,821,337 to Carter et al., and by U.S. Pat. No. 5,859,205
to Adair et al. These references disclose specific Kabat residue positions in the
framework, which, in a humanized antibody may require substitution with the
correspondent mouse amino acid to preserve avidity.

A second type of refinement to Winter is exemplified by Padlan ef al. (1995)
FASEBJ. 9: 133 - 139; and Tamura et a/. ((2000) J. Immunol. /64: 1432 - 1441).
These references share the premise that increasing the proportion of characteristically
human sequence in a humanized antibody will reduce that antibody's immunogenicity,
and accordingly disclose methods for grafting partial CDR sequences. Determination
of the three-dimensional structure of antibody-antigen complexes showed that many
residue positions assigned to the CDRs defined by Kabat and Wu rarely were directly
involved in antigen binding. These references showed that grafting a subset of CDR
residues would adequately transfer antigen binding in a humanized antibody.

The term “human” or “fully human” may refer to antibodies of human origin or
produced having a human primary sequence to reduce chances of undesired
immunogenicity in humans. For example, transgenic mice bearing human variable
region sequences may be used to generate antibodies and the variable regions may be
grafted to human constant regions to create fully human antibodies, or the mice may
simply have fully human sequences allowing the direct generation of fully human
antibodies in response to antigen. Human monoclonal antibodies can be prepared by
the trioma technique; the human B-cell hybridoma technique (see Kozbor ef al.
(1983) Immunol Today 4: 72 ~ 79) and the EBV hybridoma technique to produce

human monoclonal antibodies (see Cole et al. (1985) in Monoclonal Antibodies and
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Cancer Therapy, Alan R. Liss, Inc., pp. 77 - 96). Human monoclonal antibodies may

also be produced by using human hybridomas (see Cote et al. (1983) Proc Natl Acad
Sci USA 80: 2026 - 2030) or by transforming human B-cells with Epstein Barr Virus
in vitro (see Cole et al. (1985) in Monoclonal Antibodies and Cancer Therapy, Alan

R. Liss, Inc., pp. 77 - 96). Methods for producing fully human monoclonal
antibodies, include phage display and transgenic methods, are known and may be
used for the generation of human mAbs (for review, see Vaughan et al. (1998) Nature
Biotechnology 16: 535 - 539). For example, fully human anti-TAT-003 monoclonal
antibodies may be generated using cloning technologies employing large human Ig
gene combinatorial libraries (i.e., phage display) (Griffiths and Hoogenboom in:
Protein Engineering of Antibody Molecules for Prophylactic and Therapeutic
Applications in Man. Clark, M. (Ed.), Nottingham Academic, pp 45 - 64 (1993); see
also, Hoogenboom and Winter (1992) J Mol. Biol. 227: 381 - 388; Marks et al. (1991)
J. Mol. Biol. 222: 581 - 597; and Burton and Barbas, pp 65-82). Along these lines,
antibodies produced by the method of US Patent No. 5,840,479 are considered for the

purposes of this invention “fully human” provided they provide comparable levels of
anti-antibody response to other fully human antibodies as might be measured in an
assay system known in the art, such as that devised by Stickler et al. ((2000) J
Immunother. 23: 654 - 60). Fully human anti-TAT-003 monoclonal antibodies may
also be produced with an antigen challenge using transgenic animals, such as mice
engineered to contain human immunoglobulin gene loci as described in PCT Patent
Applications such as WO 94/02602 and W098/24893 and U.S. Pat. Nos. 5,545,807,
5,545,806, 5,569,825; 5,625,126; 5,633,425; and 5,661,016 (see also, Jakobovits,
1998, Exp. Opin. Invest. Drugs 7(4): 607-614; Marks et al. (1992) Biotechnology 10:
779 - 783; Lonberg et al. (1994) Nature 368: 856 - 859; Morrison (1994) Nature 368:
812 - 13, Fishwild et al. (1996) Nature Biotechnology /4: 845 - 851; Neuberger
(1996) Nature Biotechnology 74: 826; and Lonberg and Huszar (1995) Intern. Rev.
Immunol. 13: 65 - 93). Other human antibody technologies that may be of use in
practicing the invention include, but are not limited to, those described in US Patents
6,657,103; 6,162,963; 6,319,690, 6,300,129, 6,673,986, 6,114,598; 6,075,181;
6,150,584; 5,770,429, 5,789,650; 5,814,318; 5,874,299; 5,877,397, 6,794,132;
6,406,863; 4,950,595, 5,286,647; 4,833,077, 4,716,111; 4,444,887; 4,594,245,
4,761,377, 4,434,230; 4,451,570, 4,464,465; and 4,529,694.
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The term “immune response” refers to a series of molecular, cellular, and
organismal events that are induced when an antigen is encountered by the immune
system. These may include the expansion of B- and T-cells and the production of
antibodies. Aspects of an immune response, such as the expansion of T cell, B cell, or
other antigen presenting cell populations may take place iz vitro for administration to
a subject. The immune response may provide a defense against foreign substances or
organisms or aberrant host cells, such as cancer cells. Some tumors induce specific
immune responses that suppress their growth. These often seem to be directed at
peptides derived from antigens that might be mutated, inappropriately expressed, or
over-expressed in the tumor cells. To determine whether an immune response has
occurred and to follow its course, the immunized individual can be monitored for the
appearance of immune reactants directed at the specific antigen. Immune responses to
most antigens induce the production of both specific antibodies and specific effector T

cells.

The term “immunoassay” refers to one of a number of techniques for the
determination of the presence or quantity of a substance, especially a protein, through
its properties as an antigen or antibody. The binding of antibodies to antigen is often
followed by tracers, such as fluorescence or (radioactive) radioisotopes, to enable
measurement of the substance. Immunoassays have a wide range of applications in
clinical and diagnostic testing. An example is solid-phase immunoassay in which a
specific antibody is attached to a solid supporting medium, such as a PVC sheet. The
sample is added and any test antigens will bind to the antibody. A second antibody,
specific for a different site on the antigen, is added. This carries a radioactive or
fluorescent label, enabling its concentration, and thus that of the test antigen, to be

determined by comparison with known standards.

The term “immunogen” refers to an antigen capable of inducing an immune

response.
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The term “immunogenic” refers the ability to induce an immune response.
Typically a substance capable of inducing an immune response is referred to as

immunogenic.

By "immunogenically effective amount" is meant an amount of a composition
that is effective in inducing an immune response (e.g., a humoral or a mucosal

immune response) when administered to a ‘patient (e.g., human patient).

As used herein, the term “interact” refers to binding, proteolyzing, modifying,
regulating, altering, and the like. Generally it refers to direct interaction, but it may

also refer to indirect interaction such as through a biochemical or genetic pathway.

A polynucleotide may be "introduced" into a cell by any means known to
those of skill in the art, including transfection, transformation or transduction,
transposable element, electroporation, particle bombardment, and infection. The
introduced polynucleotide may be maintained in the cell stably if it is incorporated
into a non-chromosomal autonomous replicon or integrated into the fungal
chromosome. Alternatively, the introduced polynucleotide may be present on an
extra-chromosomal non-replicating vector and be transiently expressed or transiently
active. “Introduced” may also be used in other context defined ways, such as in the

the recombinant “introduction” of mutations into a nucleic acid sequence.
1

As used herein, “in vitro binding assay” refers to assays reagents and/or
systems for detecting and/or measuring, qualitatively and/or quantitatively, the
binding between a protein, DNA, and/or RNA and another specific substance or
complex, such a protein, DNA, RNA, cyclized peptide, or small molecule in vitro.
The assay may be cell-based, such as in the yeast two hybrid and variants thereupon,
or, for example, as in CAT or luciferase assays in cultured cells, and may be
immunologically-based, such as with the use of immunoaffinity columns, ELISA
assays, and the like, but assays in a live animal or person are excluded and considered

“In vivo™,
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As used herein, a polynucleotide or nucleic acid molecule may be said to be
"isolated" and/or “substantially pure” when it is free of genes that, in the naturally
occurring genome of the organism from which the nucleic acid molecule of the
invention is derived, flank the nucleic acid. The term includes, for example, a
recombinant DNA that is incorporated into a vector; into an autonomously replicating
plasmid or virus; or into the genomic DNA of a prokaryote or eukaryote; or that exists
as a separate molecule (e.g., a cDNA or a genomic or coding fragment produced by
PCR or restriction endonuclease digestion) independent of other sequences. It also
includes a recombinant DNA that is part of a hybrid gene encoding additional
polypeptide sequence. A polynucleotide corresponding to a polypeptide which can be
identified by one skilled in the art such as through the use of Mascot (Matrix Science,
Boston, MA) and translated mRNA databases and BLAST (Gish and States (1993)
Nat Genet. 3: 266 - 72; Alschutl et al. (1997) Nucleic Acids Res. 25: 3389 - 402;
Madden et al. (1996) Methods Enzymol. 266: 131 - 41; Altschul ez al. (1977) Nucl,
Acids Res. 25: 3389 - 3402; Altschul et al. (1990) J. Mol. Biol. 215: 403 - 410) is also
considered isolated. Fragments or partial sequences when considered with other data,
or when they uniquely identify a full-length sequence, may be used to identify full-
length sequences, which can then also be considered isolated. Such sequences may be
amplified from an appropriate library through techniques such as PCR, produced by
oligonucleotide synthesis, or through recombinant techniques known in the art.
Alternatively, a polynucleotide is considered isolated if it has been altered by human
intervention, or placed in a locus or location that is not its natural site, or if it is
introduced into one or more cells. Having been isolated, a polynucleotide may readily
be manipulated by molecular biological, recombinant, and other techniques and used
or present in relatively pure or purified states, or be used or present in combinations,
mixtures, solutions, compounds and complex isolates, such as cell lysates. The
isolated polynucleotide need not be isolable, separable, or purifiable from any such
compositions. The skilled person can readily employ nucleic acid isolation
procedures to obtain isolated TAT-003 polynucleotides.

A polypeptide (or fragment thereof) may be said to be “isolated” when
physical, mechanical or chemical methods have been employed to remove the

k13

polypeptide from cellular constituents. An “isolated polypeptide,” “substantially pure

polypeptide,” or “substantially pure and isolated polypeptide”, is typically considered
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removed from cellular constituents and substantially pure when it is at least 60%, by
weight, free from the proteins and naturally occurring organic molecules with which it
is naturally associated. Preferably, the polypeptide is at least 75%, more preferably at
least 90%, and most preferably at least 99%, by weight, pure. A substantially pure
polypeptide may be obtained by standard techniques, for example, by extraction from
a natural source (e.g., colon tissue or cell lines), by expression of a recombinant
nucleic acid encoding a TAT-003 polypeptide, or by chemically synthesizing the
polypeptide. Purity can be measured by any appropriate method, e.g., by column
chromatography, polyacrylamide gel electrophoresis, or HPLC analysis. A
polypeptide for which the encoding nucleic acid sequence has been cloned, or can be
derived or identified by one skilled in the art, such as through the use of Mascot
(Matrix Science, Boston, MA) and translated mRNA databases and BLAST (Gish and
States (1993) Nat Genet. 3: 266 - 72; Alschutl ez al, (1997) Nucleic Acids Res. 25:
3389 - 402; Maddén et al. (1996) Methods Enzymol. 266: 131 - 41; Altschul et al.
(1977) Nucl. Acids Res. 25: 3389 - 3402; Altschul et al. ( 1990) J. Mol. Biol. 215: 403
- 410) is also considered isolated. Fragments or partial sequences when considered
with other data, or when they uniquely identify a full-length sequence, may be used to
identify full-length sequences, which can then also be considered isolated.
Alternatively, a polypeptide is considered isolated if it has been altered by human
intervention, or placed in a location that is not its natural site, or if it is introduced into
one or more cells. The skilled person can readily employ protein isolation, separation,
and/or purification procedures to obtain an isolated polypeptide, such as a TAT-003
polypeptide after expression by a recombinant polynucleotide encoding the
polypéptide. A purified TAT-003 polypeptide molecule will be substantially free of
other proteins or molecules which impair the binding of TAT-003 to antibody or other
ligand; may or may not be of one or more isoforms; have or not have one or more
post-translational modifications; and may or may not be in native conformation or
denatured. The nature and degree of isolation and purification will depend on the
intended use. Having been isolated, a polypeptide may readily be manipulated by
molecular biological, recombinant, and other techniques and used or present in
relatively pure or purified states, or be used or present in combinations, mixtures,
solutions, compounds and complex isolates, such as cell lysates. The isolated

polypeptide need not be isolable, separable, or purifiable from any such compositions.
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Embodiments of a TAT-003 polypeptide include a purified TAT-003 polypeptide and
a functional, soluble TAT-003 polypeptide. In one form, such functional, soluble
TAT-003 polypeptides or fragments thereof retain the ability to bind antibody or other
ligand.

"Mass spectrometer” refers to a gas phase ion spectrometer that measures a
parameter which can be translated into mass-to-charge ratios of gas phase ions. Mass
spectrometers generally include an inlet system, an ionization source, an ion optic
assembly, a mass analyzer, and a detector. Examples of mass spectrometers are time-
of-flight, magnetic sector, quadrupole filter, ion trap, ion cyclotron resonance,

electrostatic sector analyzer and hybrids of these.

"Mass spectromefry" refers to a method comprising employing an ionization
source to generate gas phase ions from an analyte presented on a sample presenting

surface of a probe and detecting the gas phase ions with a mass spectrometer.

The term "method of screening" means that the method is suitable, and is
typically used, for testing for a particular property or effect of a large number of
compounds, including the identification and possible isolation of an individual
compound or compounds based a particular property such as binding to a target
molecule. Typically, more than one compound is tested simultaneously (as in e; 96~
well microtiter plate), and preferably significant portions of the procedure can be
automated. "Method of screening" also refers to methods of determining a set of
different properties or effects of one compound simultaneously. Screening may also
be used to determine the properties for a complete set of compounds in a non-
selective fashion, or may be used to select for a particular property or properties, such
as might be desired to reduce the number of candidate compounds to be examined in
later screening efforts or assays. Screening methods may be high-throughput and may

be automated.

As used herein, “modulating” refers to fixing, regulating, governing,

influencing, affecting, and/or adjusting one or more characteristics of a
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macromolecule or molecular, cellular, tissue, organ, or organismal phenotype.

Modulation need not have contemporaneous effect, or be direct.

As used herein, “modulator” refers to an agent capable of modulating.
Modulators are generally compounds or compositions. Compounds may be
administered in a pure form, substantially pure form, and/or in mixtures, solutions,
colloids, adjuvants, and/or solid mixtures containing the compound or compounds,
particularly when required for delivery of the compound or compounds to the site or
sites of action. Administration may be by any mode of delivery appropriate to the
compound or compounds being delivered and their target cell or cells known in the
art, for example, direct contact, ingestion, or injection. Modulators may be detected
by screening methods known in the art, for example by treating with compounds, or
modifications and analogs of substances and comparing to control samples. Such

screening methods may be high-throughput.

The term “myc tag” refers to an epitope tag derived from myc protein,
generally of the sequence amino acid EQKLISEEDL (SEQ ID NO: 33). A number of
different antibodies are known to recognize the myc epitope tag, for example 9B11

and 9E10.,
The term “mRNA” means messenger ribonucleic acid.

The term “operably linked” means incorporated into a genetic construct so that
expression control sequences effectively control expression of a coding sequence of

1

interest. means

The term “overexpression” is primarily used to describe the relative quantity
or expression pattern of a particular peptide or protein as greater between one
condition and another. Overexpression may also be used to refer to RNA expression,
however, RNA expression is not predictive of protein expression. Generally,
overexpression is measured compared to a normal or control condition. For example,
a cell expressing 5 micrograms of protein X upon treatment with a compound, could

be said to be overexpressing protein X compared to an untreated cell expressed 1
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microgram. Due to experimental variation it is preferable for such measurements to be
statistically significant and for the methods used to produce such measurements to be
reasonably accurate and reproducible. Overexpression need not be a direct result of
gene expression through transcription, and in some cases localization may be relevant.
For example, a cell might express 5 micrograms of protein X under both treated and
untreated conditions, but in the treated cells 100% of the protein might be present at
the plasma membrane, as compared to 15% in the untreated cells. This might be
described as overexpression relative to the plasma membrane.

Similarly, overexpression may refer to expression at the level of an individual
cell, or of a population of cells, such as a tissue, organ, or organism. For example,
PCNA, the proliferating cell nuclear antigen is expressed in cells undergoing DNA
replication (S phase of the cell cycle). A comparison of PCNA levels in an S phase
normal cell and an S phase tumor cell might show the levels to be equivalent.
However, comparison of PCNA levels in the normal tissue vs. the tumor might show
overexpression of PCNA in the tumor because there are more cells undergoing DNA
replication in the tumor (the length of S phase is relatively constant, but the overall
cell cycle tends to be shorter in tumor cells, and they divide more frequently).
Measurements may be based on the relative weight or mass of samples, their relative
cell numbers or volumes, or other reasonable criteria for a particular assessment. For
example, whether there is a safe and effective concentration for a radiocompound as
estimated by its potential number of binding sites per unit of volume might best be
assessed by determining relative expression by volume, while another compound,
such as an activator of apoptosis might be better assessed in terms of the expression
level on a per cell basis. Potential antigens for immunotherapy would preferably be
over-expressed on the plasma membrane of human colon cancer tumor cells relative
to the plasma membranes of normal tissue or cells, more preferably they would also
be over-expressed as compared to other normal tissue within the organism.

The methods initially used to identify TAT-003 expression herein (see Example 4)
permit peptide quantity to be used to infer protein quantity, particularly if the peptide
is a unique peptide, or if there are quantities known for multiple peptides from a
particular protein. An example of the accuracy of this inference is presented in Figure
4. One of skill in the art could also further confirm protein quantity through

techniques common in the art with appropriate standards for quantitation (direct or
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relative) including but not limited to western blotting, ELISA, and
immunohistochemistry. Protein identity may also be further confirmed through
techniques such as, but not limited to, microsequencing, or V8 protease mapping.

“Overexpression” may also be used to describe a vector used for the
production of, high levels of a particular gene product or to describe the resulting
gene product, generally for a particular end, such as purification of the protein or
experimental assessment of the phenotype associated with overexpression. Some
proteins may be difficult to overexpress given toxicity or other factors, so the “high
level” of expression may vary from protein to protein, and in this context represents a
goal, expression being preferably higher than in the natural state of a protein’s

expression under corresponding conditions.
As used herein, the term "PCR" means polymerase chain reaction.

The "percent (%) sequence identity" between two polynucleotide or between
two polypeptide sequences can be determined according to the either the BLAST
program (Basic Local Alignment Search Tool; (Altschul, S. F., W. Gish, et al. (1990)
J Mol Biol 215: 403-10 (PMID: 2231712)) at the National Center for Biotechnology
or using Smith Waterman Alignment (Smith, T. F. and M. S. Waterman (1981) J Mol
Biol 147:195-7 (PMID: 7265238)) as incorporated into GeneMatcher Plus™. It is
understood that for the purposes of determining sequence identity when comparing a
DNA sequence to an RNA sequence, a thymine nucleotide is equivalent to a uracil
nucleotide. The term identity can be used to describe the similarity between two
polypeptide sequences. In general, for proteins, the length of comparison sequences
will generally be at least 10 amino acids, preferably 15, 20, 30, 40, 50, 75, 100, 125,
150, 175, 200, 225, 250, 260, or 267 amino acids, or more. For nucleic acids, the
length of comparison sequences will generally be at least 25, nucleotides, preferably
at least 50 nucleotides, more preferably at least 75 nucleotides, at least 100
nucleotides, at least 125 nucleotides, at least 150 nucleotides, at least 175 nucleotides,
at least 200 nucleotides, at least 225 nucleotides, at least 250 nucleotides, at least 275
nucleotides, at least 300 nucleotides, at least 325 nucleotides, at least 350 nucleotides,
at least 375 nucleotides, at least 400 nucleotides, at least 425 nucleotides, at least 450

nucleotides, at least 475 nucleotides, at least 500 nucleotides, at least 525 nucleotides,
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at least 550 nucleotides, at least 575 nucleotides, at least 600 nucleotides, at least 625
nucleotides, at least 650 nucleotides, at least 700 nucleotides, at least 750 nucleotides,
and most preferably at least 800 nucleotides, at least 804 nucleotides, or more. One
skilled in the art should be able to determine an appropriate length for comparison to
the TAT-003 sequences or fragments thereof to meet particular aims, see for
examples, “substantial identity” below.

Preferably, the degree of amino acid sequence identity can be calculated using
a program such as “BestFit” (Smith and Waterman, Advances in Applied
Mathematics, 482-489 (1981)) to find the best segment of similarity between any two
sequences. The alignment is based on maximizing the score achieved using a matrix
of amino acid similarities, such as that described by Schwarz and Dayhof (1979) Atlas
of Protein Sequence and Structure, Dayhof, M.O., Ed pp 353-358.

A software package well known in the art for carrying out this procedure is the
CLUSTAL program. It compares the amino acid sequences of two polypeptides and
finds the optimal alignment by inserting spaces in either sequence as appropriate. The
amino acid identity or similarity (identity plus conservation of amino acid type) for an
optimal alignment can also be calculated using a software package such as BLASTX.
This program aligns the largest stretch of similar sequence and assigns a value to the
fit. For any one pattern comparison, several regions of similarity may be found, each
having a different score. One skilled in the art will appreciate that two polypeptides of
different lengths may be compared over the entire length of the longer fragment.
Alternatively small regions may be compared. Normally sequences of the same length
are compared for a useful comparison to be made. Where high degrees of sequence
identity are present there will be relatively few differences in amino acid sequence.
Thus for example they may be léss than 20, less than 10, or even less than 5
differences.

The BestFit Program (Smith and Waterman, Advances in applied
Mathematics, 482-489 (1981)) is also another example of a type of computer software
used to find the best segment of similarity between two nucleic acid sequences, whilst
the GAP program enables sequences to be aligned along their whole length and finds

the optimal alignment by inserting spaces in either sequence as appropriate.
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By "pharmaceutically acceptable" carrier is meant a pharmaceutical vehicle
comprised of a material that is not biologically or otherwise undesirable, i.e., the
material may be administered to an individual along with the selected active agent
without causing any undesirable biological effects or interacting in a deleterious
manner with any of the other components of the pharmaceutical formulation in which
it is contained. Carriers may include excipients and other additives such as diluents,
detergents, coloring agents, wetting or emulsifying agents, pH buffering agents,
preservatives, and the like. Similarly, a "pharmacologically acceptable” salt, ester,
amide, prodrug, or derivative of a compound as provided herein is a salt, ester, amide,

prodrug, or derivative that is not biologically or otherwise undesirable.

As used herein, the term “plasmid” refers to a small, independently-
replicating, nucleic acid that can be transferred from one organism to another.
Plasmids may be linear or circular. Linearized plasmids may also concatemers.
“Stringent’ plasmids occur at low copy number in cells, ‘relaxed’ plasmids at high
copy number, circa 10-50 copies per cell. Plasmids can become incorporated into the
genome of the host, or can remain independent. An example is the F-factor of E, coli.
Plasmids may be used to transfer genes, and plasmids carrying antibiotic-resistant
genes can spread this trait rapidly through the population. Plasmids are widely used in

genetic engineering as vectors, and may be recombinant.

As used herein, “protein,” “peptide,” or “polypeptide” refers any of numerous
naturally occurring, sometimes extremely complex (such as an enzyme or antibody)
substances that consist of a chain of four or more amino acid residues joined by
peptide bonds. The chain may be linear, branched, circular, or combinations thereof.
Intra-protein bonds also include disulfide bonds. Protein molecules contain the
elements carbon, hydrogen, nitrogen, oxygen, usually sulfur, and occasionally other
elements (such as phosphorus or iron). Preferably, polypeptides are from about 10 to
about 1000 amino acids in length, more preferably 10-200 amino acids in length.
Herein, “protein” is also considered to encompass fragments, variants and
modifications (including, but not limited to, glycosylated, acylated, myristylated,
and/or phosphorylated residues) thereof, including the use of amino acid analogs, as

well as non-proteinacious compounds intrinsic to enzymatic function, such as co-
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factors, or guide templates (for example, the template RNA associated with proper
telomerase function). In context, “protein” may be used to refer to a full-length
(encompassing the whole of the coding sequence) or full-length post-translationally
modified polypeptide as encoded by a particular nucleic acid sequence, and “peptide”
may be used to refer to short amino acid sequences (roughly 4 to 50 amino acids) or
non-full-length polypeptide, but this should not be taken as limiting relative to the

above definition.

As used herein, “post-translational modifications” or “PTMs” refers to
changes that occur to proteins after peptide bond formation has occurred. Examples,
not intended to be limiting, include glycosylation, acylation, limited proteolysis,

phosphorylation, and isoprenylation.

As used herein, “probe” generally refers to a TAT-003 binding complex or
binding molecule used in the detection, quantification, and/or qualitative assessment
of a TAT-003 nucleic acid or TAT-003 polypeptide in a sample. Non-limiting |
examples, in addition to those discussed throughout, include a probe nucleic acid used
to detect a mutant TAT-003 nucleic acid in a patient sample; a probe antibody used to
quantitate the amount of TAT-003 polypeptide in a sample; a binding molecule used
to determine if the native conformation of the protein is maintained, for separation
from a sample, or for assessing relative purity. A probe is preferably a TAT-003
binding molecule, more preferably a TAT-003 nucleic acid, TAT-003 polypeptide, or
TAT-003 antibody, but need not be, such as in the case of determining purity by

probing for contaminants.

As used herein, “promoter” refers the region of genomic DNA which can be
reasonably demonstrated to be involved in regulating the expression of a gene. This
includes both a basal level of transcription and those elements, such as enhancer
elements, repressor elements and the like which are capable of regulating gene
expression under certain conditions, such as binding by a transcription factor.
Generally the region includes a region of DNA to which RNA polymerase binds
before initiating the transcription of DNA into RNA. The nucleotide at which

transcription starts is designated +1 and nucleotides are numbered from this with
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negative numbers indicating upstream nucleotides and positive downstream
nucleotides. Most factors that regulate gene transcription do so by binding at or near
this basal promoter and affecting the initiation of transcription. Most eukaryotic
promoters regulated by RNA polymerase II have a Goldberg-Hogness or “TATA
box” that is centered around position -25 and has the consensus sequence 5'-
TATAAAA-3'(SEQ ID NO: 34). Several promoters have a CAAT box around -90
with the consensus sequence 5'-GGCCAATCT-3' (SEQ ID NO: 35).

The term “recombinant” is an adjective referring to a nucleic acid sequence
produced or altered through use of recombinant DNA technology or gene splicing
techniques and/or nucleic acids or proteins produced therefrom, such as through
transcription and/or translation. As used herein, the term also encompasses nucleic
acids and proteins altered from their natural state or produced through other man-

made techniques, for example, oligonucleotide or protein synthesis, or PCR.

A “reference level” generally refers to a particular level of an indicator used as
a benchmark for assessment, which may come from a single data point or be derived
from multiple data points, such as a cut-off median, and may be measured directly,
indirectly, or calculated. Typically the reference level will be used as a reference to a
normal or control level allowing the identification of levels that deviate from the
normal. For example, a reference level for expression of a particular protein in a
patient with cancer may be used in comparison with appropriate samples from
patients to determine whether their individual level of the particular protein’s
expression indicates the presence of cancer or not. An alg(;rithm can be designed,
such as by those with skill in the art of statistical analyses, which will allow the user
to quickly calculate a reference level for use in making predictions or monitoring a
particular state or condition. With additional data, generated similarly to the manner
described herein, it may be possible to more accurately define appropriate reference
levels. The algorithm and reference level can be used to generate a device that will
allow the end user to input levels for a characteristic and quickly and easily determine
the status or risk index of an individual through comparison of the level that was input

~and the reference level. Similarly, it is possible to provide a device that indicates the

'
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status of an individual relative to a reference level. One skilled in the art can

determine an appropriate reference level when one is desired.

“Reference range” generally refers to a particular range of an indicator used as
a benchmark for assessment, such as a mean deviation cut-off multiple points range
within which, for example, “normal” or “disease” is expected to fall. In one example,
the range of test values expected for a designated population of individuals, e.g., 95
percent of individuals that are presumed to be healthy (or normal). A reference range
may be useful in minimizing variation possible with a single reference sample.
Generally, all reference ranges include a set of two values with one value designated
as an upper reference range limit and another designated as a lower reference range
limit. A range may be sub-divided into ranges of differing significance, hence where
within a range a value falls may provide additional correlates or probabilities. For
example, a range for normal expression of a protein is 0.1 to 0.4 micrograms per liter
of plasma, and above the reference level of 0.4 pg/l colon cancer is indicated,
however, within the normal range a range of 0.3 to 0.4 ug/l may indicate an 80%
probability of dysplastic or pre-cancerous tissue lining the colon. An algorithm can be
designed, such as by those with skill in the art of statistical analyses, which will allow
the user to quickly calculate a reference range for use in making predictions or
monitoring a particular state or condition. With additional data it may be possible to
more accurately define appropriate reference ranges. The algorithm and reference
range can be used to generate a device that will allow the end user to input levels for a
characteristic and quickly and easily determine the status or risk index of an
individual through comparison of the level that was input and the reference range.
Similarly, it is possible to provide a device that indicates the status of an individual
relative to a reference range. One skilled in the art can determine an appropriate

reference range when one is desired.

“Reference sample” generally refers to a sample used as a control, that is
chosen to represent a normal, or that is designated a normal based on statistical
evaluation (for example, having a value for a relevant characteristic that falls within
the mean plus or minus 2 standard deviations for a given population). A reference

sample may be used as a benchmark for assessment or from which such benchmarks
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may be derived, thus a reference sample may also be a sample chosen as
representative of a particular condition or state, such as presence of a disease.
Determination of appropriateness of use as a reference sample may be judged by one
skilled in the art before or after measurement of the desired characteristics for which
the sample will be used as a reference or as part of a population of reference samples,
depending on the reasonableness to do so. For example, it may be reasonable for a
group of patients may be designated as reference samples normal for a mutant
phenotype they do not display, and measurements of a panel of genes for gene
expression may then be used as a reference range for normals relative to that
phenotype. In another example, the reference level can be a level deterrnined from a
prior sample taken from the same subject. Or, for example, it may be reasonable to
determine the TAT-003 concentration in blood from a random sampling of the
population (the reference "sample thereby being a random sample) and using statistical
methods to delineate a normal range, or reference range. Or, a population of samples
from untreated patients with melanoma and a population of patients with melanoma
undergoing treatment might be useful in providing reference samples for comparison
of the effects of a second therapy on protein expression levels. In some contexts,
“reference sample” may simply refer to a sample of known quantity, of normal
quantity, or readily determinable quantity for comparison. Reference samples may be
used to determine reference ranges and/or reference levels for characteristics of the
samples. One skilled in the art may be able to determine an appropriate reference

sample when one is desired.

As used herein, “ribozyme” refers to an RNA molecule that can break or form
covalent bonds in their own sequence or another molecule. i.e., it is capable of acting
as an enzyme. The reactions observed include cleaving themselves or other RNA
molecules, ligation, and trans-splicing. Ribozymes greatly accelerate the rate of the
reaction, and can show extraordinary specificity with respect to the substrates it acts
on and the products it produces. There are three common types of ribozymes: 1) self-
cleaving, both of the hammerhead ribozyme and hairpin ribozyme varieties 2) self-
splicing (introns) 3) ribonuclease P. Ribozymes can be generated to cleaving any
desired substrate. There is a special recognition complex for this enzyme consisting of

oligonucleotide hybridized to external guide sequence. So, knowing the part of
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nucleotide sequence of the targeted molecule, it is possible to synthesize guide
sequence and create a substrate for ribozyme attack. Synthetic genes for guide
sequence have the potential to be transformed to the cell through tissue-specific
biological vectors or oligonucleotides encapsulated in liposomes. Thus, this technique
is suitable for inactivation of any RNA inside the cell or in vitro. It may be used as the

tool for inactivating genes in mammalian cells.

The term “RNA” means ribonucleic acid. As used herein, “RNA” refers to

ribonucleic acid and/or modifications and/or analogs thereof.

The term “RNA equivalent” refers to an RNA sequence corresponding to a
DNA or amino acid sequence. Such equivalents may correspond directly to the
original sequence (in the case of a protein the “coding sequence™), or may include
additional sequence, such as untranslated regions and introns. In the case of an RNA
equivalent for DNA the correspondence may be complementary to the DNA strand or
anti-sense, allowing for the fact that in RNA “U” replaces “T” in the genetic code.

bR 1Y

The terms “specific binding,” “selective binding,” and “specific” or
“selective” “interaction” refer to an interaction, even briefly, between TAT-003 and
one or more molecules, compounds, or complexes, wherein the interaction is
dependent upon the primary amino acid sequence (or other structural elements in a
non-peptidic portion of a molecule), post-translational modifications to the amino acid
sequence or its modifications, and/or the conformation of TAT-003 and/or its
modifications. A molecule that exhibits specific binding toward another molecule
may be said to be “specific for” the other molecule. Generally specific binding
provides the ability for two molecular species concurrently present in a heterogeneous
(non-homogeneous) sample to bind to one another preferentially over binding to other
molecular species in the sample. Typically, a specific binding interaction will
discriminate over adventitious binding interactions in the reaction by at least two-fold,
more typically more than 10- to 100-fold. When used to detect an analyte, specific
binding is sufficiently discriminatory when determinative of the presence of the
analyte in a heterogeneous (inhomogeneous) sample. Typically, the affinity or avidity

of a specific binding reaction is least about 10 M, with specific binding reactions of
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greater specificity typically having affinity or avidity of at least 10 M to at least
about 10" M. It may also refer to binding to self, or other molecules of the same
protein, as in the forming of dimers and other multimers. Selective binding might also
be generally described as specific binding, but may also be used for example to
connote a use in a discriminatory separation, diagnostic, or identification technique or
a discriminatory property beyond simply recognizing the presence of the binding
target in a sample -- for example an antibody may be selective for different members
of a closely related protein family, for specific modified forms of a protein (e.g., a
phosphorylated form vs. a non-phosphorylated form), or specific conformations of a
protein (e.g., PrP€ vs. PrP%%). Specific and/or selective binding may also be described

as “recognition” or “recognizing” of a molecule by a binding molecule.

The term “small molecule” typically refers to a non-peptidic molecule that has
a low molecular weight, often, though not always, between 1 dalton and 5 kilodaltons.
Small molecules may penetrate cell membranes and the blood brain barrier more
easily than larger molecular weight compounds such as proteins, peptides and
carbohydrates. Small molecules generally need to be less than 600 daltons to pass the
blood brain barrier. Typically small molecules are produced through chemical
reactions or synthesis, though this is not always the case, and they rarely provoke an

immune response.

The term “substantial identity” (also “substantial amino acid sequence
identity”, “substantial nucleic acid sequence identity”, “substantial sequence identity”,
and the like) is used herein to refer to a sequence that, although not necessarily of
high homology, maintains enough of the original sequence in the form of identical
amino acid or nucleotide residues or conservative substitutions thereof, or which,
although differing in linear sequence maintains enough structural similarity (for
example, maintaining within two angstroms the positions of critical contact residues)
to maintain binding or another function within several orders of magnitude of the
original sequence. “Substantial identity” may be used to refer to various types and
lengths of sequence, such as full length sequence, epitopes or immunogenic peptides,

functional domains, coding and/or regulatory sequences, exons, introns, promoters,

and genomic sequences. One skilled in the art can determine appropriate comparisons.
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For example, potential additional TAT-003 genomic clones may be initially identified
by substantial identity over the length of a known TAT-003 genomic sequence, or by
substantial identity of TAT-003 coding exons within a corresponding (exons fall
essentially in the same order) genomic sequence. Or, potential homologues or
xenologues may be identified by substantial identity of appropriate portions of their
coding sequences to identified functional domains, such as may be necessary to
identify an orthologue containing additional functional domains (for example,
insertions or gene fusions) that would not otherwise be identified based on percent
sequence identity comparison over the full length of the protein. Some non-limiting
examples and methods may be found in Bazan et al. (1989) Proc Natl Acad Sci U S
A. 86: 9642 - 9646, Simmer et al. (1990) J Biol Chem. 265: 10395 - 10402; Storm
and Sonnhammer (2001) Bioinformatics /7: 343 - 348; Kong and Ranganathan
(2004) Brief Bioinform. 5: 179 - 192; Sonnhammer and Kahn (1994) Protein Sci. 3:
482 - 492; and Yamaguchi et al. (2002) Plant Cell 14: 2957 - 2974. Substantial
identity also encompasses the use of cryptic epitopes, such as for mimicking the
antigenicity of TAT-003. TAT-003 sequences not otherwise considered to have
substantial identity on such a functional basis may readily be assessed based on the
percent sequence identity. Polypeptides having at least 40% sequence identity with a
human TAT-003 polypeptide (SEQ ID NO: 1 and 3) are considered substantially
identical and useful in the methods of the invention. Preferably, sequence identity is at
least 50%, or at least 60%, more preferably the sequence identity is at least 70%, most
preferably the sequence identity is at least 80% or 90 or 95 or 99%, or any integer
from 40-100% s‘equence identity in ascending order. Similarly, polypeptides having at
least 40% sequence identity with a TAT-003 xenologue polypeptide, particularly
potential orthologues (e.g., SEQ ID NO: 8, 12, 16, 20, and 24) are considered
substantially identical to the xenologue and may also be useful in the methods of the
invention. Polynucleotides encoding a TAT-003 polypeptide or having at least 40%
sequence identity with a human TAT-003 nucleic acid (SEQ ID NO: 2, 4, 5, 6, and 7)
are also useful in the methods of the invention. Preferably, the sequence identity is at
least 50%, or at least 60%, more preferably the sequence identity is at least 70%, most
preferably the sequence identity is at least 80% or 90 or 95 or 99%, or any integer
from 40-100% sequence identity in ascending order. Similarly, polynucleotides

having at least 40% sequence identity with a TAT-003 xenologue nucleotide,
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particularly potential orthologues (e.g., SEQ ID NO: 9, 10, 11, 13, 14, 15, 17, 18, 19,
21, 22,23, 25, and 26) are considered substantially identical to the xenologue and

useful in the methods of the invention.

As used herein, a “TAT-003 binding protein” refers to a molecule, multimer,
composition, or complex that is, at least in part, peptidic, comprising at least 4 or
more amino acids, that binds a TAT-003 polypeptide. Preferably, the TAT-003
binding protein binds the TAT-003 protein (SEQ ID NO: 3), such as the denatured
protein, but most preferably the native protein or its naturally modified forms.
Preferably such binding is specific, and more preferably it is selective. Binding may
occur anywhere on the TAT-003 molecule, including in discrete epitopes such as ones
recognized in the TAT-003 peptide described herein as SEQ ID NO: 1. “TAT-003
binding protein” may also refer to a collection of binding proteins such asa
polyclonal antibody. A TAT-003 binding protein may be, for non-limiting example,
an antibody, antibody-related peptide, one or more CDR regions of a TAT-003
binding antibody, or TAT-003 interacting protein.

As used herein, a “TAT-003 binding molecule” encompasses TAT-003
binding proteins, but also includes non-peptidic molecules and compositions

including, but not limited to, those generally described as small molecules.

By "therapeutically effective immune response” is meant an immune response

which is effective in treating a disease, particularly a neoplasm.

As used herein, “therapeutic moiety” is used to refer to a moiety covalently or
non-covalently bound to one or more macromolecules of interest, for example an
antibody. Such binding may be direct or indirect, such as through a linker region. The
moiety should have a known therapeutic effect, or potentially so, at the cellular,

tissue, organ, systemic, or organismal level.
As used herein “transcriptional regulatory elements” refers to nucleic acid

sequences that regulate transcription. For example, not intended to be limiting,

promoters, polyadenylation signals, start codons, and stop codons.
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As used herein “translational regulatory elements” refers to nucleic acid
sequences that regulate translation. Non-limiting examples of translational regulatory
elements include start codons, ribosome binding regions, polyadenylation signals, and

stop codons.

"Transform", as used herein, refers to the introduction of a polynucleotide
(single or double stranded DNA, RNA, or a combination thereof) into a living cell by
any means. Transformation may be accomplished by a variety of methods, including,
but not limited to, electroporation, polyethylene glycol mediated uptake, particle
bombardment, agrotransformation, and the like. This process may result in transient
or stable expression of the transformed polynucleotide. By "stably transformed" is
meant that the sequence of interest is integrated into a replicon in the cell, such as a
chromosome or episome. Transformed cells encompass not only the end product of a
transformation process, but also the progeny thereof which retain the polynucleotide

of interest.

For the purposes of the invention, "transgenic" refers to any cell, spore, tissue
or part, or higher organism such as a plant or animal (for example, a mouée) that
contains all or part of at least one recombinant polynucleotide. In many cases, all or
part of the recombinant polynucleotide is stably integrated into a chromosome or

stable extra-chromosomal element, so that it is passed on to successive generations.

The terms "treating" and "treatment" as used herein refer to reduction in
severity, progression, spread, and/or frequency of symptoms, elimination of
symptoms and/or underlying cause, prevention of the occurrence of symptoms and/or
their underlying cause, and improvement or remediation of damage. “Treatment” is
meant to include therapeutic treatment as well as prophylactic, or suppressive
measures for the disease or disorder. Thus, for example, "treating" a patient involves
prevention of a particular disorder or adverse physiological event in a susceptible
individual as well as treatment of a clinically symptomatic individual by inhibiting or
causing regression of a disorder or disease. The term “treatment” includes the
administration of an agent prior to or following the onset of a disease or disorder

thereby preventing or removing all signs of the disease or disorder. As another
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example, administration of the agent after clinical manifestation of the disease to
combat the symptoms of the disease comprises "treatment" of the disease. Further,
administration of the agent after onset and after clinical symptoms have developed
where administration affects clinical parameters of the disease or disorder and perhaps
amelioration of the disease, comprises "treatment” of the disease. The present method
of "treating" a patient in need of anti-cancer therapy encompasses both prevention of a
condition, disease, or disorder that is responsive to anti-cancer therapy and treatment
of a condition, disease, or disorder that is responsive to anti-cancer therapy in a

clinically symptomatic individual.

As used herein “vaccine” refers to one or more immunogens that could be
used to stimulate the production of antibodies, such as in inducing or enhancing an
immune response to the immunogen that is effective in the prevention of disease, or in
the treatment of disease associated with a pre-existing infection when administered to
a patient. The immunogen(s) may be present in a variety of media including, but not

limited to, serum or supernatant, or in purified form.

As used herein, “virus-based vector” refers to a recombinant agent for
transferring genetic material, such as DNA or RNA, into a cell altered from one or
more viruses or a prior altered version thereof. “Virus” generally refers to any of a
large group of submicroscopic infective agents that are regarded either as extremely
simple microorganisms or as extremely complex molecules, that typically contain a
protein coat surrounding an RNA or DNA core of genetic material but no semi-
permeable membrane, that are capable of growth and multiplication only in living
cells, and that cause various diseases in humans, animals, or plants. Some, but not the
only, examples are adenovirus, influenza, HIV, DNA tumor viruses, polio, and
retroviruses. Exemplary vectors (not intended as limiting) may be found in Gene
Transfer and Expression in Mammalian Cells Savvas C. Makrides (Ed.), Elsevier
Science Ltd, 2003.

As used herein, “xenologue” refers to a homologous and/or analogous protein
rl

or amino acid sequence or a homologous and/or analogous nucleic acid sequence

present in another species. Most commonly herein xenologue would refer to a non-
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human TAT-003 polypeptide or nucleic acid. Xenologues may be identified based on
substantial sequence homology or via other methods, such as phenotypic screening for
analogues. Preferably a xenologue is an analogue, related by function as may be
assessable by complementation in a deficient or knockout model strain, and preferably
it is homologous. Preferably it is a paralogue, one or more sequences from the other
species that shares a direct common ancestor with a TAT-003 sequence, more
preferably a paralogue related by both homology and function. Most preferably it is a
likely orthologue, the corresponding gene in the other species sharing a direct
common ancestor with a TAT-003 sequence, as may be evidenced by homology,
analogy, synteny, and other models of evolutionary analysis. For some time after a
speciation event this relationship is often easily inferred and cleanly defined since the
two genes differ only modestly, however paralogues and orthologues can be difficult
to distinguish as differences accumulate between the related sequences. Xenologues
have uses in producing animal models such as transgenics and knockouts. They may
also be used in screening efforts or efforts to produce binding molecules such as
antibodies that take advantage of their sequence similarities, or, on occasion, their

sequence differences, such as when screening for pan-species binding antibodies.

Discovery of TA T-003 and its association with cancer, and uses therefrom

Surprisingly, the present inventors have discovered peptides, including peptide
#1, that were found to be over-expressed in tumor samples. Peptide #1, in addition to
other TAT-003 polypeptides, was found to uniquely match the amino acid sequence
encoding the TAT-003 protein, leading to the discovery that increased expression of
TAT-003 protein in human patients is associated with colon tumors as compared to
adjacent normal tissue and that the over-expressed protein is in plasma membrane
fractions (see Example 4). Thus, the present inventors have discovered that TAT-003
is associated with abnormal development and growth, and may be useful in further
studying the mechanisms of cancer, and as a target for the identification of potential
anti-cancer compounds, including antibodies for use in immunotherapy. Accordingly,
the present invention provides methods for the identification of compounds that
modulate TAT-003 (polypeptide or nucleic acid) expression or activity. These

methods include contacting a candidate compound with a TAT-003 and detecting the
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presence or absence of binding between the compound and the TAT-003, or detecting
a change in TAT-003 expression or activity. Methods are also included for the
identification of active agents, such as small molecules or antibodies, that inhibit
TAT-003 expression or activity. Such methods include administering a compound to a
cell or cell population, and detecting a change in TAT-003 expression or activity. The
methods and compositions of the invention are also useful for the identification of

anti-cancer compounds.

Although any methods, devices, and materials similar or equivalent to those
described herein can be used in the practice or testing of the invention, the preferred

methods, devices and materials are now described.

The cDNA/RNA (coding sequence SEQ ID NO: 4 and Figure 11; mRNA
SEQ IDY NO: 5) encoding the TAT-003 protein (SEQ ID NO: 3 and Figure 10), and a
genomic DNA sequence (SEQ ID NO: 6) encoding the TAT-003 locus, can be found
herein, as well as the amino acid sequences of the peptide used in the identification of
TAT-003 (SEQ ID NO: 1, see also Figure 10) and a corresponding nucleic acid
sequence (SEQ ID NO: 2).

Nucleic acids

Nucleic acids of the invention have a variety of uses, including, but not limited
to, detecting and quantitating TAT-003 gene expression for diagnostic and prognostic
purposes; expressing TAT-003 polypeptides; screening for modulators of TAT-003
expression, therapeutic applications such as anti-sense vectors or ribozymes; and for
producing transgenic or knockout animal model systems for drug screening and
testing. TAT-003 nucleic acid sequences can be initially identified by substantial
nucleic acid sequence identity to the TAT-003 nucleic acid sequences described
herein (e.g., SEQ ID NO: 2, 4, 5, 6) or by their encoding a protein of substantial
amino acid sequence identity to the TAT-003 polypeptide sequences described herein
(e.g., SEQ ID NO: 1 and 3). Such homology can be based on the overall nucleic acid
or amino acid sequence, and is generally determined as outlined below, using an

assessment of homology, such as, for example, may be provided by sequence
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alignment software, such as a BLAST program (Basic Local Alignment Search Tool;
(Altschul, S. F., W. Gish, et al. (1990) J Mol Biol 215: 403-10 (PMID: 2231712)) at
the National Center for Biotechnology or using Smith Waterman Alignment (Smith,
T.F. and M. S. Waterman (1981) J Mol Biol /47:195-7 (PMID: 7265238)) as
incorporated into GeneMatcher Plus™, or through nucleic acid hybridization

conditions.

TAT-003 nucleic acids also include polynucleotides comprising TAT-003
regulatory and structural nucleic acid sequences or fragments théreoﬁ including TAT-
003 genomic sequence (e.g., SEQ ID NO: 6), introns, mRNA untranslated regions,
and promoters, and nucleic acids with substantial nucleic acid sequence identity
thereto. Such nucleic acid sequences are useful, for example, for generating knockout
and transgenic animal models, or for screening for modulators of TAT-003

expression.,

TAT-003 nucleic acids may be fragments of more extensive TAT-003 nucleic
acids including polynucleotides encoding fragments of TAT-003 polypeptides (e.g.,
SEQ ID NO: 2). Encoding polynucleotides may include non-coding sequences (e.g.,
SEQ ID NO: § and 6) and may be of as few as 10 contiguous nucleotides. They may
encode TAT-003 polypeptide fragments comprising 1, 2, 3,4, 5,6, 7, 8, 9, 10, 11, 12,
13,14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, or more than 25 contiguous amino
acids; at least 30, 35, 40, 45, 50, 55, 60, 65, 70, 80, 85, 90, 95, 100, 105, 110, 115,
120, 125, 130, 135, 140, 145, 150, 155, 160, 165, 170, 175, 180, 185, 190, 195, 200,
205, 210, 215, 220, 225, 230, 235, 240, 245, 250, 255, 260, or more than 265
contiguous amino acids of a TAT-003 polypeptide. Such fragments may be used as
primers for PCR, as probes in hybridization, in screening for binders to the nucleic
acid or modulators of its expression, or in expressing peptidic fragments of TAT-003,

etc.

The invention further provides for TAT-003 nucleic acids comprising
polynucleotides substantially complementary to all or part of the TAT-003 nucleic
acids, for example an anti-sense fragment complementary to bases 26-78 of the TAT-
003 mRNA coding sequence (SEQ ID NO: 5). Thus, for example, both strands of a
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double stranded nucleic acid molecule are included in the present invention (whether
or not they are associated with one another), such as dual strands of DNA, but also
including double-stranded RNA, and DNA/RNA hybrids. Also included are mRNA
molecules and complementary DNA molecules (e.g., cDNA molecules). Substantially

complementary sequences should be complementary enough to hybridize to the

~corresponding TAT-003 nucleic acid under normal reaction conditions, particularly

high, or moderate stringency hybridization conditions. A variety of hybridization
conditions may be used in the present invention, including high, moderate and low
stringency conditions. Stringency can be controlled by altering a step parameter that is
a thermodynamic variable, including, but not limited to, temperature, formamide
concentration, salt concentration, chaotropic salt concentration pH, organic solvent
concentration, etc. High stringency conditions are known in the art; see for example

Maniatis ef al. Molecular Cloning: A Laboratory Manual, 2nd Edition (1989), and

Short Protocols in Molecular Biology, ed. Ausubel, ez al., (1989) both of which are
hereby incorporated by reference. Stringent conditions are sequence-dependent and
will be different in different circumstances. Longer sequences hybridize specifically
at higher temperatures. An extensive guide to the hybridization of nucleic acids is

found in Tijssen, Techniques in Biochemistry and Molecular Biology--Hybridization

with Nucleic Acid Probes, "Overview of principles of hybridization and the strategy

of nucleic acid assays" (1993). Generally, stringent conditions are selected to be about
5-10°C lower than the thermal melting point (Tm) for the specific sequence at a
defined ionic strength pH. The Tm is the temperature (under defined ionic strength,
pH and nucleic acid concentration) at which 50% of the probes complementary to the
target hybridize to the target sequence at equilibrium (as the target sequences are
present in excess, at Tm, 50% of the probes are occupied at equilibrium). Stringent
conditions will be those in which the salt concentration is less than about 1.0 M
sodium ion, typically about 0.01 to 1.0 M sodium ion concentration (or other salts) at
pH 7.0 to 8.3 and the temperature is at least about 30°C for short probes (e.g., 10 to 50
nucleotides) and at least about 60°C for long probes (e.g., greater than 50
nucleotides). Stringent conditions may also be achieved with the addition of
destabilizing agents such as formamide. Moderate or low stringency conditions may
also be used, as are known in the art; see Maniatis and Ausubel, supra, and Tijssen,

supra. Complementary nucleic acids may be useful as probes in hybridization, in
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vectors comprising double-stranded DNA molecules, or in modulating TAT-003

expression through use of anti-sense, RNAi, or ribozymes, etc.

Additional TAT-003 nucleic acids, including homologues, paralogues, and
orthologues from species other than human, may be obtained using standard cloning
techniques, screening techniques, or homology search techniques. For example, a
cDNA library derived from mRNA in murine cells, using expressed sequence tag
(EST) analysis (Adams, M. ef al. (1991) Science 252: 1651 - 1656; Adams, M. et al.
(1992) Nature 355: 632 - 634; Adams, M. et al. (1995) Nature 377: (6547 Suppl): 3 -
174) could be probed by BLAST homology search ((Altschul et al. (1977) Nucl.
Acids Res. 25: 3389 - 3402; Altschul ef al. (1990) J. Mol. Biol. 215: 403 - 410)) to
identify TAT-003 homologues. Alternatively, a murine cDNA library might be
screened using a human TAT-003 cDNA under low stringency conditions. Additional
TAT-003 nucleic acids may also be obtained from natural sources such as genomic
DNA libraries or can be synthesized using well known and commercially available
techniques. TAT-003 nucleic acids identified as xenologues include those from Gallus
gallus (GenBank GI: 50746175; SEQ ID NO: 18 and the coding sequence -- SEQ ID
NO: 17), Mus musculus (GenBank GI: 58037310; SEQ ID NO: 10 and the coding
sequence SEQ ID NO: 9), Rattus norveticus (GenBank GI: 34877745; SEQ ID NO:
14 and the coding sequence SEQ ID NO: 13), Canis familiaris (GenBank GI:
57096886; SEQ ID NO: 22 and the coding sequence SEQ ID NO: 21), and Pongo
pygmaeus (GenBank GI: 55727581; SEQ ID NO: 26 and the coding sequence SEQ
ID NO: 25), as well as their corresponding genomic sequences (SEQ ID NO: 19, 11,

15, and 23 for chicken, mouse, rat, and dog, respectively).

One skilled in the art will understand that, in many cases, an isolated cDNA
sequence will be incomplete, in that the region coding for the polypeptide is cut short
at the 5 end of the cDNA. This is often a consequence of reverse transcriptase, an
enzyme with inherently low processivity (a measure of the ability of the enzyme to
remain attached to the template during the polymerization reaction), failing to
complete a DNA copy of the mRNA template during 1% strand cDNA synthesis.
Using the sequences provided herein, additional TAT-003 nucleic acid sequences may

be obtained by using techniques well known in the art for either extending sequences
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or obtaining full length sequences (see Maniatis et al., and Ausubel, et al., supra,
hereby expressly incorporated by reference). For example, RACE (Rapid
amplification of cDNA ends; e.g., Frohman et al. (1988) Proc. Natl. Acad. Sci USA
85: 8998 - 9002); Recent modifications of the technique, exemplified by the
MarathonT Technology Clontech Laboratories Inc.) have significantly simplified the
search for longer cDNAs. This technology uses cDNAS prepared from mRNA
extracted from a chosen tissue followed by the ligation of an adaptor sequence onto
each end. PCR is then carried out to amplify the missing 5’ end of the cDNA using a
combination of gene specific and adaptor specific oligonucleotide primers. The PCR
reaction is then repeated using nested primers which have been designed to anneal
with the amplified product, typically an adaptor specific primer that anneals further 3°
in the adaptor sequence and a gene specific primer that anneals further 5’ in the
known gene sequence. The products of this reaction can then be analyzed by DNA
sequencing and a full length cDNA constructed either by joining the product directly
to the existing cDNA to give a complete sequence, or carrying out a separate full

length PCR using the new sequence information for the design of the 5° primer.

Indeed, PCR techniques may be used to amplify any desired TAT-003 nucleic
acid sequence. Thus the sequence data for TAT-003 nucleic acids, such as is provided
herein, can be used to design primers for use in PCR so that a desired TAT-003
sequence can be targeted and then amplified to a high degree. Typically, primers will
be at least five nucleotides long and will generally be at least ten nucleotides long
(e.g., fifteen to twenty-five nucleotides long). In some cases, primers of at least thirty
or at least thirty-five nucleotides in length may be used. As a further alternative,
chemical synthesis which may be automated may be used. Relatively short sequences

may be chemically synthesized and ligated together to provide a longer sequence.

Unless the context indicates otherwise, TAT-003 nucleic acid molecules may
have one or more of the following characteristics: 1) they may be DNA or RNA; 2)
they may be single or double stranded; 3) they may be provided in recombinant form,
e.g., covalently linked to a 5’ and/or a 3’ flanking sequence to provide a molecule
which does not occur in nature; 4) they may be provided without 5° and/or 3° flanking

sequences which normally occur in nature; 5) they may be provided in substantially
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pure form. Thus, they may be provided in a form which is substantially free from
contaminating proteins or other nucleic acids; and 6) they may be provided with or
without introns (e.g., as cDNA). The nucleic acid molecule may be in recombinant or

chemically synthetic form. Preferably, the nucleic acid is in isolated form.

Manipulation of the nucleic acid encoding a TAT-003 polypeptide can be used
to produce both modified proteins and for generating large quantities of protein for
purification purposes. TAT-003 polypeptide derivatives can be created by introducing
one or more nucleotide substitutions, additions or deletions into the nucleotide
sequence of a TAT-003 nucleic acid such that one or more amino acid substitutions,
additions or deletions are introduced into the encoded protein. Standard techniques
known to those of skill in the art can be used to introduce mutations, including, for
example, site-directed mutagenesis and PCR-mediated mutagenesis. Preferably,
conservative amino acid substitutions are made at one or more predicted non-essential
amino acid residues. Random mutagenesis may even be used to produce a library of
modified TAT-003 proteins (see for example Xu et al. (1999) Biotechniques 27:
1102-4, 1106, 1108; Lin-Goerke et al. (1997) Biotechniques 23: 409 - 412; Fromant
et al. (1995) Anal Biochem. 224: 347 - 53; Fujii et al. (2004) Nucleic Acids Res.
32(19): e145; Chusacultanachai and Yuthavong (2004) Methods Mol Biol. 270: 319 -
34).

Vectors

The invention also relates to recombinant vectors, such as recombinant
vectors, which include one or more TAT-003 nucleic acids (e.g., SEQ ID NO: 7), as
well as host cells containing the vectors or which are otherwise engineered to contain
or express TAT-003 nucleic acids or polypeptides, and methods of making such
vectors and host cells and their use in production of TAT-003 polypeptides by

recombinant or synthetic techniques.
In one embodiment, the polynucleotides of the invention are joined to a vector

(e.g., a cloning or expression vector (e.g., SEQ ID NO: 7)). The vector may be, for

example, a phage, plasmid, or viral, vector. Viral vectors may be replication
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competent or replication defective. (For a complete list of preferred viral vectors for
expression of the TAT-003 nucleic acid see those listed below under the section
entitled Gene Therapy) In the latter case, viral propagation generally will occur only
in complementing host cells. The polynucleotides may be joined to a vector
containing a selectable marker for propagation in a host. Introduction of the vector
construct into the host cell can be effected by techniques known in the art which
include, but are not limited to, calcium phosphate transfection, DEAE-dextran
mediated transfection, cationic lipid-mediated transfection, electroporation,
transduction, infection or other methods. Such methods are described in many

standard laboratory manuals, such as Davis ef al. (1986) Basic Methods In Molecular

Biology.

i.) Expression vectors

TAT-003 nucleic acids that include sequences encoding TAT-003
polypeptides can be used for the recombinant production of the TAT-003
polypeptides. The TAT-003 nucleic acids may include the coding sequence for the
mature polypeptide alone, or the coding sequence for the mature polypeptide in
reading frame with other coding sequences, such as those encoding a leader or
secretory sequence, a pre-, pro-or prepro-protein sequence, a cleavable sequence (e.g.,
the cleavable GST fusion encoded in SEQ ID NO: 7) or other fusion peptide portions,
such as an affinity tag or an additional sequence conferring stability during production
of the polypeptide. Preferred affinity tags include, but are not limited to, multiple
histidine residues (for example see Gentz et al. (1989) Proc. Natl. Acad. Sci USA 86:
821 - 824), a FLAG tag, HA tag, or myc tag. The TAT-003 nucleic acids may also
contain non-coding 5* and 3’ sequences, such as transcribed, non-translated
sequences, splicing and polyadenylation signals, ribosome binding sites and
sequences that stabilize mRNA. The TAT-003 polypeptides may be produced by
culturing a host cell transformed with an expression vector containing a TAT-003
nucleic acid encoding a TAT-003 polypeptide, under the appropriate conditions to
induce or cause expression of the TAT-003 polypeptide. The conditions appropriate
for TAT-003 polypeptide expression will vary with the choice of the expression

vector and the host cell, and may be easily ascertained by one skilled in the art
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through routine experimentation. For example, the use of constitutive promoters in the
expression vector will require optimizing the growth and proliferation of the host cell,
while the use of an inducible promoter requires the appropriate growth conditions for
induction. In addition, in some embodiments, the timing of the harvest of the
polypeptide from the host cell is important. For example, the baculoviral systems used
in insect cell expression are lytic viruses, and thus harvest time selection can be

crucial for product yield.

Generally, recombinant expression vectors will include origins of replication
and selectable markers permitting transformation of the host cell, e.g., the ampicillin
resistance gene of E. coli and S. cerevisiae TRP1 gene, and a promoter derived from a -
highly-expressed gene to direct transcription of a downstream structural sequence.
Such promoters can be derived from operons encoding glycolytic enzymes such as 3-
phosphoglycerate kinase (PGK), a-factor, acid phosphatase, or heat shock proteins,
among others. The heterologous structural sequence is assembled in appropriate phase
with translation initiation and termination sequences, and preferably, a leader
sequence capable of directing secretion of translated protein into the periplasmic
space or extracellular medium. Optionally, the heterologous sequence can encode a
fusion protein including an N-terminal identification peptide (tag) imparting desired
characteristics, for example, stabilization or simplified purification of expressed
recombinant product. In general, the transcriptional and translational regulatory
sequences may include, but are not limited to, promoter sequences, ribosomal binding
sites, transcriptional start and stop sequences, translational start and stop sequences,
and enhancer or activator sequences. In a preferred embodiment, the regulatory

sequences include a promoter and transcriptional start and stop sequences.

In addition, the expression vector may comprise additional elements. For
example, the expression vector may have two replication systems, thus allowing it to
be maintained in two organisms, for example in mammalian or insect cells for
expression and in a procaryotic host for cloning and amplification. In another
example, the vector is an integrating expression vector in which the expression vector
contains at least one sequence homologous to the host cell genome, and preferably

two homologous sequences which flank the expression construct. The integrating
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expression vector may be directed to a specific locus in the host cell by selecting the
appropriate homologous sequence for inclusion in the vector. Constructs for

integrating expression vectors are well known in the art.

In one embodiment, the DNA of the invention is operatively associated with
an appropriate heterologous regulatory element (e.g., promoter or enhancer), such as,
the phage lambda PL promoter, the E. coli lac, trp, phoA, and tac promoters, the
SV40 early and late promoters and promoters of retroviral LTRs, to name a few.
Promoter sequences generally encode either constitutive or inducible promoters. The
promoters may be either naturally occurring promoters or hybrid promoters, which
combine elements of more than one promoter. Other suitable promoters will be

known to the skilled artisan.

As indicated, the expression vectors will preferably include at least one
selectable marker (e.g., dihydrofolate reductase, G418, or neomyecin resistance for
eukaryotic cell culture and tetracycline, kanamycin, or ampicillin resistance genes for

culturing in E. coli and other bacterial cells).

Useful expression vectors for bacterial use are constructed by inserting a
structural DNA sequence encoding a desired protein together with suitable translation
initiation and termination signals in operable reading phase with a functional
promoter. The vector will comprise one or more phenotypic selectable markers and an
origin of replication to ensure maintenance of the vector and to, if desirable, provide
amplification within the host. As a representative, but nonlimiting example, useful
expression vectors for bacterial use can comprise a selectable marker and bacterial
origin of replication derived from commercially available plasmids comprising
genetic elements of the well-known cloning vector pBR322 (ATCC 37017). Such
commercial vectors include, for example, pKK223-3 (Pharmacia Fine Chemicals,
Uppsala, Sweden) and GEM1 (Promega Biotec, Madison, Wis., USA). These pBR322
"backbone" sections are combined with an appropriate promoter and the structural
sequence to be expressed. Among vectors preferred for use in bacteria include pHE4-
5 (ATCC Accession No. 209311; and variations thereof), pQE70, pQE60 and pQE-9,
available from QIAGEN, Inc., supra; pBS vectors, Phagescript vectors, Bluescript
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vectors, pNH8A, pNH16a, pNH18A, pNH46A, available from Stratagene; and
ptre99a, pKK223-3, pKK233-3, pDR540, pRIT5 available from Pharmacia. Preferred
expression vectors for use in yeast systems include, but are not limited to, pYES2,
pYD1, pTEF1/Zeo, pYES2/GS, pPICZ, pGAPZ, pGAPZalpha, pPIC9, pPIC3.5,
pHIL-D2, pHIL-S1, pPIC3.5K, pPIC9K, and PAO815 (all available from Invitro gen,
Carlsbad, Calif.). Among preferred eukaryotic vectors are pWLNEO, pSV2CAT,
pOG44, pXT1 and pSG available from Stratagene, and pSVK3, pBPV, pMSG and
PSVL (available from Pharmacia). Other suitable vectors will be readily apparent to

the skilled artisan.

ii.) Other vectors

TAT-003 nucleic acids may also be used in other vectors known in the art
including but not limited to vectors for producing gene disruptions (“knockouts™),
other transgenic modifications (“knockins™), anti-sense vectors, RNAi vectors, gene

therapy vectors, and vectors for assessing or utilizing TAT-003 promoter activity.

TAT-003 nucleic acids and vectors comprising TAT-003 may also be used for
screening compounds for candidate agents that can modulate TAT-003 expression.
For example, a library of mammalian transcription factors can be screened against a
vector containing the TAT-003 promoter operably linked to a reporter gene sequence
to determine transcription factors capable of modulating expression from the TAT-
003 promoter. For example, a yeast one-hybrid system (Clontech, Palo Alto, CA)
(Wang and Reed (1993) Nature 364: 121 — 126; Strubin et al, (1995) Cell 80: 497 —
506; Lehming ef al. (1994) Nature 371: 175 — 179; Li et al. (1993) Science 262: 1870
—1873; Luo et al. (1996) Biotechniques 20: 564 — 568; Gstaiger et al. (1995) Nature
373: 360 — 362) or variations thereupon may be used to isolate transcription factors
binding the TAT-003 promoter, or, for example, a CAT reporter system may be used

to assess small molecule impact on expression from the TAT-003 promoter.
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iii.) Host cells

Host cells useful for the expression of TAT-003 nucleic acids can be a higher
eukaryotic cell, such as a mammalian cell (e.g., a human derived cell), or a lower
eukaryotic cell, such as a yeast cell, or the host cell caﬁ be a prokaryotic cell, such as
a bacterial cell. Representative examples of appropriate hosts include, but are not
limited to, bacterial cells, such as E. coli, Bacillis subtilis, Salmonella typhimurium,
and various species within the genera Pseudomonas, Streptomyces, and
Staphylococcus); archaebacteria; fungal cells, such as yeast cells (e.g., Saccharomyces
cerevisiae or Pichia pastoris (ATCC Accession No. 201178)); insect cells such as
Drosophila S2 and Spodoptera Sf9 cells; animal cells such as CHO, COS, 293, C129
cells, Neurospora, BHK, HeLa cells, THP1 cell line (a macrophage cell line), Bowes
melanoma cells, and human cells and cell lines; and plant cells. Appropriate culture

mediums and conditions for the above-described host cells are known in the art.

The host strain may be one which modulates the expression of the inserted
gene sequences, or modifies and processes the gene product in the specific fashion
desired. Expression from certain promoters can be elevated in the presence of certain
inducers; thus, expression of the genetically engineered polypeptide may be
controlled. Furthermore, different host cells have characteristics and specific
mechanisms for the translational and post-translational processing and modification
(e.g., phosphorsylation and cleavage) of proteins. Appropriate cell lines can be chosen
to ensure the desired modifications and processing of the foreign protein expressed.
Selection of appropriate vectors and promoters for expression in a host cell is a well-
known procedure and the requisite techniques for expression vector construction,
introduction of the vector into the host, and expression in the host are routine skills in

the art.

Following transformation of a suitable host strain and growth of the host strain
to an appropriate cell density, the selected promoter is induced by appropriate means
(e.g., temperature shift or chemical induction) if necessary or desired, and cells are

cultured for an additional period. Cells are typically harvested by centrifugation,
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disrupted by physical or chemical means, and the resulting crude extract retained for

further purification.

Host cells employed in expression of proteins can be disrupted by any
convenient method, including freeze-thaw cycling, sonication, mechanical disruption,

or use of cell lysing agents. Such methods are well known to those skilled in the art.
Therapeutic nucleic acids

Symptoms of cancer may be ameliorated by decreasing the level or activity of
a TAT-003 polypeptide or nucleic acid by using TAT-003 nucleic acid sequences as
defined herein in conjunction with well-known gene “knock-out,” anti-sense, RNAI,
ribozyme, or triple helix methods to decrease gene expression. In this approach,
ribozyme or triple helix molecules are used to modulate the activity, expression or
synthesis of the gene, and thus to ameliorate the symptoms of cancer. Such molecules
may be designed to reduce or inhibit expression of a mutant or non-mutant target

gene. Such techniques are well known to those of skill in the art.
i.) Anti-sense and RNAi

The invention also provides for the use of at least one TAT-003 nucleic acid in
the preparation of a pharmaceutical composition for use in the treatment of cancer,
preferably a colorectal cancer or metastases therefrom. In a specific embodiment,
TAT-003 nucleic acid molecules are used as anti-sense molecules or as molecules for
RNA interference (RNAi), to alter the expression of TAT-003 polypeptides by
binding to and/or triggering the destruction of TAT-003 nucleic acids and thus may be
used in the treatment or prevention of cancer. Anti-sense nucleic acids of the
invention include TAT-003 nucleic acids capable of hybridizing by virtue of some
sequence complementarity to a portion of a TAT-003 RNA, preferably a TAT-003
mRNA encoding a TAT-003 polypeptide. The anti-sense nucleic acid can be
complementary to a coding and/or non-coding region of an mRNA encoding such a
polypeptide. Most preferably, expression of a TAT-003 nucleic acid or polypeptide or

both is inhibited by use of anti-sense nucleic acids. Complementary to a nucleotide
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sequence in the context of antisense oligonucleotides and methods therefore means
sufficiently complementary to such a sequence as to allow hybridization to that
sequence in a cell, i.e., under physiological conditions. Preferably such hybridizing
complementary sequences are at least 40% complementary to a TAT-003 nucleic
acid, or at least 50%, or at least 60%, more preferably the percent complementarity is
at least 70%, most preferably the percent complementarity is at least 80% or 90 or 95
or 99%, or any integer from 40-100% complementarity in ascending order. Antisense
oligonucleotides preferably comprise a sequence containing from about 8 to about
100 nucleotides, more preferably the antisense oligonucleotides comprise from about
15 to about 30 nucleotides. Antisense oligonucleotides can also contain a variety of
modifications for example, modified internucleoside lineages (Uhlmann and Peyman
(1990) Chemical Reviews 90: 543 - 548; Schneider and Banner (1990) Tetrahedron
Lett. 31: 335); modified nucleic acid bases as disclosed in U.S. Pat. No. 5,958,773
and patents disclosed therein; and/or sugars and the like. Preferred modifications are

those that confer resistance to nucleolytic degradation.

Any modifications or variations of the antisense molecule which are known in
the art to be broadly applicable to antisense technology are included within the scope
of the invention. Such modifications include preparation of phosphorus-containing
linkages as disclosed in U.S. Pat. Nos. 5,536,821; 5,541 ,306; 5,550,111; 5,563,253;
5,571,7'99; 5,587,361, 5,625,050, and 5,958,773. Modifications can include natural
and non-natural oligonucleotides, both modified (e.g., phosphorothiates,
phosphorodithiates, and phosphotriesters) and unmodified, oligonucleotides with
modified (e.g., morpholino linkages and heteroatom backbones) or unmodified
backbones, as well as oligonucleotide mimetics such as Protein Nucleic Acids, locked
nucleic acids, and arabinonucleic acids. Numerous nucleobases and linkage groups
may be employed in the nucleobase oligomers of the invention, including those
described in U.S. Patent Application Nos. 20030114412 and 200301 14407,

incorporated herein by reference.
The antisense compounds of the invention can include modified bases. The

antisense oligonucleotides of the invention can also be modified by chemically

linking the oligonucleotide to one or more moieties or conjugates to enhance the
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activity, cellular distribution, or cellular uptake of the antisense oligonucleotide. Such
moieties or conjugates include lipids such as cholesterol, cholic acid, thioether,
aliphatic chains, phospholipids, polyamines, polyethylene glycol (PEG), palmityl
moieties, and others as disclosed in, for example, U.S. Pat. Nos. 5,514,758;
5,565,552; 5,567,810, 5,574,142; 5,585,481; 5,587,371, 5,597,696 and 5,958,773.

Chimeric antisense oligonucleotides are also within the scope of the invention,
and can be prepared from the present inventive oligonucleotides using the methods
described in, for example, U.S. Pat. Nos. 5,013,830, 5,149,797; 5,403,711; 5,491,133;
5,565,350; 5,652,355, 5,700,922 and 5,958,773.

In the antisense art a certain degree of routine experimentation is required to
select optimal antisense molecules for particular targets. To be effective, the antisense
molecule preferably is targeted to an accessible, or exposed, portion of the target
RNA molecule. Although in some cases information is available about the structure of
target mRNA molecules, the current approach to inhibition using antisense is via
experimentation. mRNA levels in the cell can be measured routinely in treated and
control cells by reverse transcription of the mRNA and assaying the cDNA levels.

The biological effect can be determined routinely by measuring cell growth or

viability as is known in the art.

Measuring the specificity of antisense activity by assaying and analyzing
cDNA levels is an art-recognized method of validating antisense results. It has been
suggested that RNA from treated and control cells should be reverse-transcribed and
the resulting cDNA populations analyzed (Branch, A. D. (1998) T.LB.S. 23: 45 - 50).

The invention further embraces the use of interfering RNA (RNAI) to disrupt
TAT-003 expression. This can be accomplished by various means. For example, in
one method all or a portion of the targeted gene can be incorporated into a vector and
used to target desired cells, e.g., colon cancer cells. RNAi can be used to collectively
refer to several gene silencing techniques, including the use of siRNA (short
interfering RNAs), shRNA (short hairpin RNA -- an RNA bearing a fold-back stem-

loop structure), dsSRNA (double-stranded RNA, itself on occasion used to encompass
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any double-stranded RNA, but also used in this section to discuss double-stranded
RNAs of greater length than, for instance, siRNAs as a class, in particular because
longer double-stranded RNAs are more likely to activate non-specific host responses
to double-stranded RNA (see, for example, Williams (1997) Biochem. Soc. Trans. 25:
509 - 513; Gil and Esteban (2000) Apoptosis 5: 107 - 114; Clarke and Mathews
(1995) RNA I: 7 - 20; Baglioni and Nilsen (1983) Interferon 5: 23 - 42)), miRNA
(micro RNAs), stRNAs (short (or “small”) temporal RNAs), and the like.

RNA interference is a mechanism to suppress gene expression in a sequence
specific manner. See, for example, Brumelkamp et al. (2002) Sciencexpress (Mar. 21,
2002); Sharp (1999) Genes Dev. 13: 139 - 141; and Cathew (2001) Curr. Op. Cell |
Biol. 13: 244 - 248; Zamore et al. (2000) Cell 101: 25 - 33; Bass (2001) Nature 4/1:
428 - 429; Elbashir et al. (2001) Nature 411: 494 - 498; PCT Publication Nos. WO
00/44895; WO 01/36646; WO 99/32619; WO 00/01846; WO 01/29058; WO
99/07409; and WO 00/44914; Allshire (2002) Science 297: 1818 - 1819; Volpe et al.
(2002) Science 297: 1833 - 1837; Jenuwein (2002) Science 297: 2215 - 2218; and
Hall et al. (2002) Science 297: 2232 - 2237; Hutvagner and Zamore (2002) Science
297: 2056 - 60; McManus et al. (2002) RNA 8: 842 - 850; Reinhart et al. (2002) Gene
& Dev. 16: 1616 - 1626; and Reinhart & Bartel (2002) Science 297: 1831.

In certain embodiments of the invention, TAT-OO3 nucleic acids can be, or
will be used as guide sequences to produce, RNAi molecules of the invention which
comprise sense and antisense sequences or regions, wherein the sense and antisense
regions are generally covalently linked by nucleotide or non-nucleotide linker
molecules as is known in the art, or are alternately non-covalently linked by ionic
interactions, hydrogen bonding, van der waals interactions, hydrophobic intercations,
and/or stacking interactions. In mammalian cells, short, e.g., 21 nt, double stranded
small interfering RNAs (siRNA) have been shown to be effective at inducing an
RNAI response. See, e.g., Elbashir et al. (2001) Nature 471: 494 - 498. The
mechanism may be used to downregulate expression levels of identified genes, e.g.,
treatment of or validation of relevance to disease. siRNAs are preferably between 19
and 29 nucleotides in length, most preferably between 21 and 25 nucleotides in

length. By comparison dsRNAs can be considered to be at least 30 nucleotides in
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length, at least 50 nucleotides in length, at least 100 nucleotides in length, at least 500
nucleotides in length. shRNAs preferably form double-stranded regions of 19 to 29
nucleotides in length, preferably 22 to 29 nucleotides in length, more preferably 25 to
29 nucleotides in length, most prefearbly 29 nucleotides in length (see Paddison et al.
(2002) Genes Dev. 16: 948 - 58). Exemplary requirements for siRNA length,
structure, chemical composition, cleavage site position, and sequences essential to
mediate efficient RNAI activity are described in (Elbashir ez al. (2001) EMBO J. 20:
6877 - 6888) and (Nykanen et al. (2001) Cell 107: 309 - 321).

RNAI has been studied in a variety of systems, and a number of methods for
producing and selectingl RNA1 molecules, such as shRNAs, siRNAs, and dsRNAs.
Some methods for this embodiment of the invention are reviewed or documented in
Paddison et al. (2004) Methods Mol Biol. 265: 85 - 100; Kakare et al. (2004) Appl
Biochem Biotechnol. 779: 1 - 12; Paddison et al. (2004) Nature 428: 427 - 31;
Paddison and Hannon (2002) Cancer Cell 2: 17-23; Paddison et al, (2002) Genes Dev.
16: 948 - 58; Hannon and Conklin (2004) Methods Mol Biol. 257: 255 - 66; Katoh et
al. (2003) Nucleic Acids Res Suppl. (3): 249 - 50; Koper-Emde et al. (2004) Biol
Chem. 385: 791 - 4; Gupta et al. (2004) Proc Natl Acad Sci U S A. 101: 1927 - 32;
Paddison ef al. (2002) Proc Natl Acad Sci U S A. 99: 1443 - 8 and the references
thereto, and kits for some vectors are available (e.g. GeneEraser ™ (catalog # 240090)
from Stratagene, La Jolla, CA). Fire et al. ((1998) Nature 391: 806 - 11) were the first
to observe RNAI in C. elegans. Wianny and Goetz ((1999) Nature Cell Biol. 2: 70 -
75) describe RNAi mediated by dsRNA in mouse embryos. Hammond et al. ((2000)
Nature 404: 293 - 296) describe RNAi in Drosophila cells transfected with dsSRNA.
Elbashir et al. ((2001) Nature 411: 494 - 498) describe RNAi induced by introduction
of duplexes of synthetic 21-nucleotide RNAs in cultured mammalian cells including
human embryonic kidney and HeLa cells (Elbashir et al. (2001) EMBO J 20: 6877 -
6888; Nykanen et al. (2001) Cell 107: 309 - 321).

RNAIi molecules include any form of RNA such as partially purified RNA,
essentially pure RNA, synthetic RNA, recombinantly produced RNA, as well as
altered RNA that differs from naturally occurring RNA by the addition, deletion,

substitution, and/or alteration of one or more nucleotides. Such alterations can
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include the addition of non-nucleotide material, such as to the end(s) of the 21 to 23
nucleotide RNA or internally (at one or more nucleotides of the RNA). In a preferred
embodiment, the RNA molecule contains a 3’hydroxyl group. Nucleotides in the
RNAi molecules of the present invention can also comprise non-standard nucleotides,
including non-naturally occurring nucleotides or deoxyribonucleotides. Additional
modifications of the RNAi molecules (e. g., 2’-O-methyl ribonucleotides, 2’-deoxy-2’-
fluoro ribonucleotides, “universal base” nucleotides, 5-C-methyl nucleotides, one or
more phosphorothioate or phosphorodithioate internucleotide linkages, inverted
deoxyabasic residue incoporation, and other modified backbones) can be found in the
published U.S. application publication number 20040019001

ii.) Ribozymes

In addition to antisense polynucleotides, ribozymes can be used to target and
inhibit transcription of cancer-associated nucleotide sequences such as TAT-003
nucleotides. A ribozyme is an RNA molecule that catalytically cleaves other RNA
molecules. Different kinds of ribozymes have been described, including group I
ribozymes, hammerhead ribozymes, hairpin ribozymes, RNase P, and axhead
ribozymes (see, e.g., Castanotto ez al. (1994) Adv. in Pharmacology 25: 289 - 317 for

a general review of the properties of different ribozymes).

The general features of hairpin ribozymes are described, e.g., in Hampel ef al.
(1990) Nucl. Acids Res. 18: 299 - 304; European Patent Publication No. 0 360 257;
and U.S. Pat. No. 5,254,678. Methods of preparation are described in, e.g., WO
94/26877; Ojwang et al. (1993) Proc. Natl. Acad. Sci. USA 90 6340 - 6344; Yamada
et al. (1994) Human Gene Therapy /; 39 - 45; Leavitt et al. (1995) Proc. Natl. Acad.
Sci. USA 92: 699 - 703; Leavitt et al. (1994) Human Gene Therapy 5: 1151 - 1 120;
and Yamada et al. (1994) Virology 205: 121 - 126.

TAT-003 nucleic acids such as ribozymes, RNAi constructs, and anti-sense

molecules -- collectively TAT-003 therapeutic nucleic acids -- may be introduced into

a cell containing the target nucleotide sequence using any techniques known in the art,
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In one example, the therapeutic nucleic acid is introduced by formation of a conjugate
with a ligand binding molecule, as described in WO 91/04753. Suitable ligand
binding molecules include, but are not limited to, cell surface receptors, growth
factors, other cytokines, or other ligands that bind to cell surface receptors. Preferably,
conjugation of the ligand binding molecule does not substantially interfere with the
ability of the ligand binding molecule to bind to its corresponding molecule or
receptor, or block entry of the sense or antisense oligonucleotide or its conjugated
version into the cell. Alternatively, a TAT-003 therapeutic nucleic acid may be
introduced into a cell containing the target nuéleic acid sequence, e.g., by formation
of a polynucleotide-lipid complex, as described in WO 90/10448. It is understood that
the use of antisense molecules or knock-out and knock-in models may also be used in
screening assays as discussed above, in addition to methods of treatment. Delivery

may also be per gene therapy methods described below

Thus, the present invention provides for the therapeutic or prophylactic use of
TAT-003 nucleic acids that are complementary to at least eight consecutive
nucleotides of a gene or cDNA encoding a TAT-003 polypeptide. The nucleic acids
can be antisense molecules, dSRNA or siRNA molecules, or vectors to produce such
in the case of RNAi. TAT-003 nucleic acids may also be used directly as
immunogens, or in vectors to provide immunogens through protein expression, for

vaccination, or to design guide sequences for therapeutic and prophylactic ribozymes.
iii.) Gene Therapy

In a specific embodiment, TAT-003 nucleic acid molecules are used for gene
therapy (see for example Hoshida et al. (2002) Pancreas 25: 111 - 121; Ikuno (2002)
Invest. Ophthalmol. Vis. Sci. 43: 2406 - 2411; Bollard (2002) Blood 99: 3179 - 3187,
Lee (2001) Mol. Med. 7: 773 - 782), such as in the treatment or prevention of cancer.
Gene therapy refers to administration to a subject of an expressed or expressible
nucleic acid. Any of the methods for gene therapy available in the art can be used
according to the present invention. In one example, the TAT-003 nucleic acid can be
administered as a pharmaceutical composition, for example as part of an expression

vector that expresses a TAT-003 polypeptide or chimeric protein thereof in a suitable
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host. In particular, such a nucleic acid has a promoter (e.g., inducible or constitutive,
and, optionally, tissue-specific) operably linked to the polypeptide coding region. In
another example, a TAT-003 nucleic acid molecule is used in which the coding
sequences and any other desired sequences are flanked by regions that promote
homologous recombination at a desired site in the genome, thus providing for
intrachromosomal expression of the nucleic acid (Koller & Smithies (1989) Proc.
Natl. Acad. Sci. USA 86: 8932 - 8935; Zijistra et al. (1989) Nature 342: 435 - 438).

Delivery of the TAT-003 nucleic acid into a patient may be direct, in which
case the patient is directly exposed to the nucleic acid or nucleic acid-carrying vector;
this approach is known as in vivo gene therapy. Alternatively, delivery of the nucleic
acid into the patient may be indirect, in which case cells are first transformed with the
nucleic acid in vitro and then transplanted into the patient; this approach is known as

ex vivo gene therapy.

The TAT-003 nucleic acids, TAT-003 polypeptides, or both may be utilized in
gene delivery vehicles. The gene delivery vehicle may be of viral or non-viral origin
(see generally, Jolly (1994) Cancer Gene Therapy I: 51 - 64; Kimura (1994) Human
Gene Therapy 5: 845 ~ 852; Connelly (1995) Human Gene Therapy 7: 185 - 193; and
Kaplitt (1994) Nature Genetics 6: 148 - 153). Exemplary gene delivery vehicles
include those desribed above under “Expression vectors.” Gene therapy vehicles for
delivery of constructs including a coding sequence of a therapeutic according to the
invention can be administered either locally or systemically. These constructs can
utilize viral or non-viral vector approaches. Expression of such coding sequences can
be induced using endogenous mammalian or heterologous promoters. Expression of

the coding sequence can be either constitutive or regulated.

Polypeptides
The invention also provides TAT-003 polypeptides. Polypeptides of the

invention have a variety of uses, including, but not limited to: immunogenic

compositions, screening for modulators of TAT-003 expression, screening for
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molecules that bind to TAT-003, and use as reagents and controls in assays of TAT-

003 protein, such as diagnostic or prognostic assays.

The TAT-003 protein preferably has the amino acid sequence of a naturally
5 occurring TAT-003 found in a human, fungus, animal, plant, or microorganism, or a
sequence derived therefrom. Preferably the TAT-003 is a human TAT-003. It will be
apparent to one skilled in the art that peptides for use in the invention include TAT-
003 and TAT-003 fragments, derivatives, and modified forms (e.g., analogues)
thereof.
10
TAT-003 polypeptide sequences can be initially identified by substantial
amino acid sequence identity to the TAT-003 polypeptide sequences described herein
(e.2., SEQIDNO: 1 or 3). Such identity can be based on the overall amino acid
sequence, and is generally determined as described above. TAT-003 polypeptide
15 sequences may alternatively be identified through structural homology or analogy, as
determined by the functional or binding assays described herein and compared with
the results for TAT-003 polypeptide sequences described herein (e.g., SEQ ID NO: 1
or 3). Activity as measured in such assays of a TAT-003 polypeptide is preferred to be
at least 0.1%, at least 1%, at least 5%, or at least 10% that of a TAT-003 polypeptide
20  sequence described herein (e.g., SEQ ID NO: 1 or 3). More preferably, the
polypeptide has at least 25%, at least 50%, at least 75%or at least 90% of the activity
of a TAT-003 polypeptide sequence described herein (e.g., SEQ ID NO: 1 or 3). Most
preferably, the polypeptide has at least 95%, at least 96%, at least 97%, at least 98%,
or at least 99% of the activity of a TAT-003 polypeptide sequence described herein
25  (e.g., SEQID NO: 1 or 3). Preferred TAT-003 polypeptides of the invention retain
one or more activities of TAT-003, however, substantially homologous TAT-003
polypeptides need not be active to be useful, and as such may be useful, for example,
as controls for functional TAT-003 polypeptides. Specific functional residues or
combinations there of may also be delineated in part through comparative assays,
30  such as comparing the activity of the native sequence in a binding assay to that of a
mutagenized sequence that lacks functional activity, as might be produced by
techniques including but not limited to alanine scanning (see for example Chatellier et

al. (1995) Analytical Biochemistry 229: 282 -290), site-directed mutagenesis (see for

80



WO 2006/116681

10

15

20

235

30

PCT/US2006/016242

example Near et al, (1993) Molecular Immunology 30: 369-377), or saturation
mutagenesis (see for example Jeffrey et al. (1995) Nature Structural Biology 2: 466 -
471).
i

Additional TAT-003 polypeptides, including homologues, paralogues, and
orthologues from species other than human, may be obtained using standard cloning
techniques, screening techniques, or homology search techniques. For example, a
phage display librgry derived from mRNA from murine cells might be screened with
anti-TAT-003 anfibodies to identify TAT-003 homologues. Alternatively, a'library
might be screened using a yeast two-hybrid system and a TAT-003 binding protein as
bait. Additional TAT-003 polypeptides may also be obtained from natural sources
suph as cell lysates via purification or can be synthesized using well known and
commercially available techniques. TAT-003 polypeptides identified as xenologues
include sequences from Gallus gallus (GenBank GI: ; SEQ ID NO: 16), Mus
musculus (SEQ ID NO: 8), Rattus norveticus (SEQ ID NO: 12), Canis familiaris
(SEQ ID NO: 20), and Pongo pygmaeus (SEQ ID NO: 24). An approximate

alignment of these sequences is provided in Figure 12.

Fragments of a TAT-003 polypeptide may be used in the methods of the
invention, preferably if the fragments include an intact or nearly intact epitope that
occurs on the biologically active wildtype TAT-003. The fragments comprise at least
4 consecutive amino acids of a TAT-003 polypeptide. Preferably, the fragment
comprises at least 10, 15, 20, 25, 30, 35, 40, 50, 60, 70, 80, 90, 100, 110, 120, 130,
140, 150, 160, 170, 180, 190, 200, 210, 220, 230, 240, 250, or at least 260 consecutive
amino acids residues or any integer value from 4 to 267 of a TAT-003 polypeptide. In
one embodiment, the fragment is from a human TAT-003 polypeptide. Preferably, the
fragment contains an amino acid sequence conserved among mammalian TAT-003s,
more preferably among primate TAT-003s. The skilled person can determine whether
or not a particular fragment has activity using the techniques known in the art or
disclosed herein for assessing the appropriate activity. Any given fragment of a
polypeptide may or may not possess a functional activity of the parent polypeptide.
Preferably the fragment has substantial sequence identity over the length of the
corresponding TAT-003 sequence.
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Fragments may be part of fusion proteins comprising or consisting of one or
more TAT-003 fragments. Such fusion proteins may alter the order of the normal
TAT-003 amino acid sequence or repeat certain elements or structures therein.
Multiple fragments may be linked by non-TAT-003 fragments. Such non-TAT-003
fragments may or may not be those considered immunogenic, and may or may not
induce the included fragments to maintain a particular structural conformation or
conformations. Fusion proteins comprising or consisting of one or more TAT-003
fragments are contemplated as encompassed in the definition of TAT-003 fragments
(fragments of a TAT-003 polypeptide).

Alterations in the amino acid sequence of a protein can occur which do not
affect the function of a protein. These include amino acid deletions, insertions, and
substitutions, and can result from alternative splicing and/or the presence of multiple
translational start sites or stop sites. Polymorphisms may arise as a result of the
infidelity of the translational process. Thus, changes in amino acid sequence which do
not affect the protein’s biological or immunological function may be tolerated wﬁile

maintaining substantially the same activity.

A ‘derivative’ of a polypeptide includes a polypeptide that comprises an
amino acid sequence of a parent polypeptide that has been altered by the introduction
of amino acid residue substitutions, deletions, or additions, and/or amino acid
modifications, such as, but not limited to, phosphorylétion and glycosylation. Such
introductions may be engineered for a polypeptide or an encoding nucleic acid or
produced naturally. A derivative may also encompass homologues, analogues and
orthologues of a parent polypeptide. The derivative polypeptide preferably possesses
a similar or identical function to the parent polypeptide, but need not do so. TAT-003
derivatives also preferably possess at least a degree of the antigenicity and/or

immunogenicity of the protein or polypeptide from which they are derived.

An example of a derivative or variant of a TAT-003 polypeptide for use in the
present invention is a TAT-003 polypeptide as defined by SEQ ID NO: 3, apart from
the substitution of one or more amino acids with one or more other amino acids.

Amino acid substitutions may be conservative or semi-conservative as known in the
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art and preferably do not significantly affect the desired activity of the polypeptide.
Substitutions may be naturally occurring or may be introduced, for example, using
mutagenesis (e.g., Hutchinson et al. (1978) J. Biol. Chem. 253: 6551 - 6560).
Typically “variant” is used to describe a naturally occuring difference in sequence,
while “derivative” typically describes a difference produced recombinantly or through
other synthetic means, but sometimes they are used interchangeably or
indiscriminately. Thus, the amino acids glycine, alanine, valine, leucine and
isoleucine can often be substituted for one another (amino acids having aliphatic side
chains). Of these possible substitutions, it is preferred that glycine and alanine are
used to substitute for one another (since they have relatively short side chains) and
that valine, leucine and isoleucine are used to substitute for one another (since they

have larger aliphatic side chains which are hydrophobic).

Other amino acids which can often be substituted for one another include:
phenylalanine, tyrosine, and tryptophan (amino acids having aromatic side chains);
lysine, arginine, and histidine (amino acids having basic side chains); aspartate and
glutamate (amino acids having acidic side chains); asparagine and glutamine (amino
acids having amide side chains); cysteine and methionine (amino acids having
sulphur-containing side chains); and aspartic acid and glutamic acid can substitute for
phospho-serine and phospho-threonine, respectively (amino acids with acidic side

chains).

In a particular embodiment, the substituted amino acid(s) do significantly
affect the activity of the TAT-003 polypeptide and may be selected specifically to
render dominant negative activity upon the peptide. In another embodiment, the
substituted amino acid(s) may be selected specifically to render the polypeptide
constitutively active. Typically, such alterations to function may find use in screens or
assays, such as phenotypic screens or enzymatic assays, or in the use of a TAT-003
polypeptide or fusion or conjugate thereof as a therapeutic molecule. Alterations that
impact immunogenicity typically will be used to increase immunogenicity of
particular sequences, such as increasing accessibility of the desired epitope, or
altering loop stability (see, for example, Dai et al. (2002) J Biol Chem. 277: 161 - 8;
Srivastava et al. (2003) J Virol. 77: 2310 - 20; Yang et al. (2004) J Virol. 78: 4029 -
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36; Oomen et al. (2003) J Mol Biol. 328: 1083 - 9), but may also be used to reduce
immunogenicity of particular epitopes, such as when a heterogenous sequence is used
to produce antibodies for use in humans -- e.g. when murine peptides are used for
immunization and the murine sequence contains an undesirable epitope not present in
the hﬁman sequence, such as one that might produce undesirable cross-reactivity with
other human proteins (see, for a related example, Vanderschueren et al. (1994)
Thromb Haemost. 72: 297 - 301; Collen et al. (2000) Circulation 102: 1766 - 72; Su
et al. (2004) Acta Biochim Biophys Sin (Shanghai) 36: 336 - 42). Techniques are

known to the skilled artisan for making and measuring the impact of such alterations.

Amino acid deletions or insertions may also be made relative to a TAT-003
polypeptide sequence. Thus, for example, amino acids which do not have a substantial
effect on the biological and/or immunological activity of the polypeptide, or at least
which do not eliminate such activity, may be deleted. Such deletions can be
advantageous since the overall length and the molecular weight of a polypeptide can
be reduced while still retaining activity. Similarly, deletions may be made to produce

an inactive form of a TAT-003 polypeptide.

Polypeptides comprising amino acid insertions relative to a TAT-003
polypeptide sequence are also within the scope of the invention. Such changes may
alter the properties of a polypeptide used in the present invention (e.g., to assist in
identification, purification or expression, as explained above in relation to fusion
proteins). For example, insertion of an IL-1 beta peptide sequence may be used to
enhance immunogenicity (see Beckers et al. (1993) J. Immunol. 157: 1757 - 1764).
Such amino acid changes can be made using any suitable technique, for example, site-
directed mutagenesis (Hutchinson et al. (1978) J. Biol. Chem. 253: 6551 - 6560).

It should be appreciated that amino acid substitutions or insertions to the
polypeptide for use in the present invention can be made using naturally occurring or
non-naturally occurring amino acids. Whether or not natural or synthetic amino acids

are used, it is preferred that only L-amino acids are present.
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Epitopes

It is well known that is possible to screen an antigenic protein or polypeptide
to identify epitopic regions, i.e., those regions which are responsible for the protein or
polypeptide’s antigenicity or immunogenicity. Amino acid and peptide characteristics
well known to the skilled person can be used to predict the antigenic index (a measure
of the probability that a region is antigenic) of a TAT-003 polypeptide. For example,
but without limitation, the PeptideStructure program (Jameson and Wolf (1988)
CABIOS, 4 (1): 181 - 186) and a technique referred to as threading; (Altuvia Y. et al.
(1995) J. Mol. Biol. 249: 244 - 250) can be used. Thus, the TAT-003 polypeptides
may include one or more such epitopes or be sufficiently similar to such regions so as
to retain their antigenic or immunogenic properties. Methods well known to the
skilled person can be used to test fragments and/or homologues and/or derivatives of a
polypeptide for immunogenicity. Thus, the fragments for use in the present invention |
may include one or more such epitopic regions or be sufficiently similar to such
regions to retain their antigenic or immunogenic properties. And, isolated TAT-003
polypeptides of the invention (and thereby also their encoding nucleic acids) may
therefore be screened for use in inducing an immune response based on known and/or
predicted immunogenicity, or judged individually. Such immunogenic polypeptides

may be refered to as “immunogenic isolated polypeptides” of the invention.

Polypeptide expression

In another aspect, the invention provides for isolated or recombinant TAT-003
polypeptides or fragments. The isolated or recombinant TAT-003 polypeptides or
fragments may also be fused to other moieties. Such moieties or amino acid sequences
may be optionally removed as required by incorporating a cleavable sequence or
moiety as an additional sequence or part thereof, In particular, fusions of the
polypeptides or fragments thereof with localization-reporter proteins such as the
Green Fluorescent Protein (U.S. Patent Nos. 5,625,048; 5,777,079; 6,054,321 and
5,804,387) or the DsRed fluorescent protein (Matz e al. (1999) Nature Biotech. /7:
969 - 973) are specifically contemplated. Also contemplated are affinity tag and
epitope tag fusions, for example, HIS-tag, HA-tag, FLAG-tag, and Myc-tag fusions,
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respectively. Fusions can be useful in improving recombinant expression, improving
purification, or regulation of expression in particular expression systems. For
example, an additional sequence may provide some protection against proteolytic
cleavage. Additional N-terminal or C-terminal amino acid sequences may, however,
be present simply as a result of a particular technique used to obtain a polypeptide and
need not prov1de any particular advantageous characteristic to the polypeptide. Such

polypeptides are within the scope of the present invention.

The polypeptides or fragments thereof may be provided in substantially pure
form, that is to say free, to a substantial extent, from other proteins. Thus, a
polypeptide may be provided in a composition in which it is the predominant
component present (i.e., it is present at a level of at least 50%; preferably at least 75%,
at least 90%, or at least 95%; when determined on a weight/weight basis excluding

solvents, carriers, or coupling agents).

The skilled person will appreciate that for the preparation of one or more such
polypeptides, the preferred approach will be based on recombinant DNA techniques
(some of which may be represented in “Nucleic Acids” above). Recombinant TAT-
003 polypeptides may be prepared by processes well known in the art from
genetically engineered host cells comprising expression systems. Accordingly, the
present invention also relates to expression systems which comprise a TAT-003
polypeptide and/or TAT-003 nucleic acid, to host cells which are genetically
engineered to incorporate such expression systems or portions thereof, and to the
production of TAT-003 polypeptides by recombinant techniques. Cell-free translation
systems can also be employed to produce recombinant polypeptides (e.g., rabbit
reticulocyte lysate, wheat germ lysate, SP6/T7 in vitro T&T and RTS 100 E. coli Hy
transcription and translation kits from Roche Diagnostics Ltd., Lewes, UK; and the
TNT Quick coupled Transcription/Translation System from Promega UK,
Southampton, UK).

A wide variety of expression systems (a term inclusive of expression

constructs) can be used, such as and without limitation, chromosomal, episomal and

virus-derived systems, e.g., vectors derived from bacterial plasmids, from
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bacteriophage, from transposons, from yeast episomes, from insertion elements, from
yeast chromosomal elements, from viruses such as baculoviruses, papova viruses such
as SV40, vaccinia viruses, adenoviruses, fowl pox viruses, pseudorabies viruses and
retroviruses, and vectors derived from combinations thereof, such as those derived
from plasmid and bacteriophage genetic elements, such as cosmids and phagemids.
Generally, any system or vector which is able to maintain, propagate or express a
nucleic acid to produce a polypeptide in a host may be used. The appropriate TAT-
003 nucleic acid sequence may be inserted into an expression system by any variety
of well-known and routine techniques, such as those set forth in Sambrook et al.,

supra.

An expression system or construct can be introduced into a host cell. The host
cell comprising the expression construct can be any suitable prokaryotic or eukaryotic
cell. Expression systems in bacteria include those described in Chang et al. (1978)
Nature 275: 617 - 624; Goeddel et al. (1979) Nature 281: 544 - 548; Goeddel ef al.
(1980) Nucleic Acids Res. 8: 4057 - 4074; EP 36,776, U.S. Pat. No. 4,551,433;
deBoer et al. (1983) Proc. Natl. Acad. Sci. USA 80: 21 - 25; and Siebenlist ef al.
(1980) Cell 20: 269 - 281.

Representative examples of host cells include bacterial cells (e. g., E. coli,
Streptococci, Staphylococci, Streptomyces and Bacillus subtilis cells); fungal cells
(e.g., yeast cells and Aspergillus cells); insect cells (e.g., Drosophila S2 and
Spodoptera Sf9 cells); animal cells (e.g., CHO, COS, HeLa, C127, 373, HEK 293,

BHXK, and Bowes melanoma cells); and plant cells.

Expression systems in yeast include those described in Hinnen et al. (1978)
Proc. Natl. Acad. Sci. USA 75: 1929 ~ 1933; Ito et al. (1983) ] Bacteriol 153: 163 -
168; Kurtz et al. (1986) Mol. Cell. Biol. 6: 142 - 149; Kunze et al. (1985) J Basic
Microbiol. 25: 141 - 144; Gleeson et al. (1986) J. Gen. Microbiol. 132: 3459 - 3465;
Roggenkamp et al. (1986) Mol. Gen. Genet. 202: 302 - 308; Das et al. (1984) J
Bacteriol. 158: 1165 - 1167; De Louvencourt et al. (1983) J Bacteriol, 154: 737 - 742;
Van den Berg et al. (1990) Biotechnology 8: 135 - 139; Kunze et al. (1985) J. Basic
Microbiol. 25: 141 - 144; Cregg et al. (1985) Mol. Cell. Biol. 5: 3376 - 3385; U.S.
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Pat. Nos. 4,837,148; 4,929,555; Beach et al. (1982) Nature 300: 706 - 709; Davidow
et al. (1985) Curr. Genet. 10: 39 - 48; Gaillardin et al. (1985) Curr. Genet. 10: 49 - 58;
Ballance et al. (1983) Biochem. Biophys. Res. Commun, 112: 284 - 289; Tilburn et
al. (1983) Gene 26: 205 - 22; Yelton et al. (1984) Proc. Natl. Acad. Sci. USA 81I:
1470 - 1474; Kelly and Hynes (1985) EMBO J. 4: 475 - 479; US Patent No.
4,937,189; EP 244,234; and WO 91/00357.

Expression of heterologous genes in insects can be accomplished as described
in U.S. Pat. No. 4,745,051; Friesen et al. (1986) "The Regulation of Baculovirus Gene
Expression” in: The Molecular Biology of Baculoviruses (W. Doerfier, ed.); EP
127,839; EP 155,476; Vlak et al. (1988) J. Gen. Virol. 69: 765 - 776; Miller et al.
(1988) Ann. Rev. Microbiol. 42: 177 - 199; Carbonell et al. (1988) Gene 73: 409 -
418; Maeda et al. (1985) Nature 315: 592 - 594; Lebacq-Verheyden et al. (1988) Mol.
Cell Biol. 8: 3129 - 3135; Smith et al. (1985) Proc. Natl. Acad. Sci. USA 82; 8404 -
8408; Miyajima et al. (1987) Gene 58: 273 - 281; and Martin ez al. (1988) DNA 7: 99
- 106. Numerous baculoviral strains and variants and corresponding permissive insect
host cells from hosts are described in Luckow et al. (1988) Biotechnology: 47 - 55,
Miller et al. in Genetic Engineering (Setlow, J. K. ef al. eds.), Vol. 8, pp. 277 - 279
(Plenum Publishing, 1986); and Maeda et al. (1985) Nature 315: 592 - 594,

Mammalian expression can be accomplished as described in Dijkema et al.
(1985) EMBO J. 4: 761 - 767; Gormén et al. (1982b) Proc. Natl. Acad. Sci. USA 79:
6777 - 6781; Boshart et al. (1985) Cell 41: 521 - 530; and U.S. Pat. No. 4,399,216.
Other features of mammalian expression can be facilitated as described in Ham and
McKeehan (1979) Meth Enz. 58: 44 - 93; Barnes and Sato (1980) Anal. Biochem.
102: 255 - 270, U.S. Pat. Nos. 4,767,704; 4,657,866, 4,927,762; 4,560,655; WO
90/103430; WO 87/00195; and U.S. Pat. No. RE 30,985.

Expression systems or constructs, in whole or in part, can be introduced into
host cells using any technique known in the art (see e.g., Davis et al. (1986) Basic
Methods in Molecular Biology and Sambrook et al. (1989) Molecular Cloning: A

Laboratory Manual, 2nd Ed., Cold Spring Harbour laboratofy Press, Cold Spring
Harbour, NY).
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The expression systems may contain control regions that regulate as well as
engender expression. For example, expression of an endogenous gene encoding a
protein of the invention can also be manipulated by introducing, by homologous
recombination, a DNA construct comprising a transcription unit in frame with the
endogenous gene, to form a homologously recombinant cell comprising the
transcription unit. This method of affecting endogenous gene expression is taught, for

example, in U.S. Pat. No. 5,641,670.

Appropriate secretion signals may be incorporated into the TAT-003
polypeptide to allow secretion of the translated protein into the lumen of the
endoplasmic reticulum, the periplasmic space or the extracellular environment. These
signals may be endogenous to the TAT-003 polypeptide or they may be heterologous
signals.

If a TAT-003 polypeptide is to be expressed for use in cell-based screening
assays, it is preferred that the polypeptide be produced at the cell surface. In this
event, the cells may be harvested prior to use in the screening assay. If the TAT-003
polypeptide is secreted into the medium, the medium can be recovered in order to
isolate the polypeptide. If produced intracellularly, the cells must first be lysed before
the TAT-003 polypeptide is recovered.

TAT-003 polypeptides can be recovered and purified from recombinant cell
cultures by well-known methods including, ammonium sulphate or ethanol
precipitation, acid extraction, anion or cation exchange chromatography,
phosphocellulose chromatography, affinity chromatography, hydrophobic interaction
chromatography, hydroxylapatite chromatography, molecular sieving
chromatography, centrifugation methods, electrophoresis methods and lectin
chromatography. In one embodiment, a combination of these methods is used. In
another embodiment, high performance liquid chromatography is used. In a further
embodiment, an antibody which specifically binds to a TAT-003 polypeptide can be
used to deplete a sample comprising a TAT-003 polypeptide of the polypeptide or to
purify the polypeptide. Techniques well-known in the art, may be used for refolding

to regenerate native or active conformations of the TAT-003 polypeptides when the
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polypeptides have been denatured during isolation and or purification, should such be

desired.
Transgenics and knockouts

The polypeptides of the invention can also be expressed, or otherwise have
their expression altered (for example, a “knockout”), in transgenic animals. Animals
may be of any species, including, but not limited to, mice, rats, rabbits, hamsters,
guinea pigs, pigs, micro-pigs, goats, sheep, cows and non-human primates (e.g.,
baboons, monkeys, and chimpanzees) may be used to generate transgenic animals.
Preferably, transgenic animals of the invention are mammals. Murine TAT-003
genomic sequence is provided (SEQ ID NO: 11) and remaining sequence can be
determined using the methods of Example 5 and standard DNA sequencing methods.
Genomic sequences are also provided for chicken (SEQ ID NO: 19), rat (SEQ ID NO:
15), and dog (SEQ ID NO: 23). Ip a specific embodiment, techniques described herein
or otherwise known in the art, are used to express polypeptides of the invention in

humans, as part of a gene therapy protocol.

Any technique known in the art may be used to introduce the transgene (i.e.,
polynucleotides of the invention) into animals to produce the founder lines of
transgenic animals. Such techniques include, but are not limited to, pronuclear
microinjection (Paterson et al. (1994) Appl. Microbiol. Biotechnol. 40: 691 - 698;
Carver et al. (1993) Biotechnology (NY) 17: 1263 - 1270; Wright ez al, (1991)
Biotechnology (NY) 9: 830 - 834; and U.S. Pat. No. 4,873,191); retrovirus mediated
gene transfer into germ lines (Van der Putten et al. (1985) Proc. Natl. Acad. Sci. USA
82: 6148 - 6152), blastocysts or embryos; gene targeting in embryonic stem cells
(Thompson et al. (1989) Cell 56: 313 - 321); electroporation of cells or embryos (Lo
(1983) Mol Cell. Biol. 3: 1803 - 1814); introduction of the polynucleotides of the
invention using a gene gun (see, e.g., Ulmer et al, (1993) Science 259: 1745 - 1749;
introducing nucleic acid constructs into embryonic pleuripotent stem cells and
transferring the stem cells back into the blastocyst; and sperm-mediated gene transfer
(Lavitrano et al. (1989) Cell 57: 717 - 723). For a review of such techniques, see
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Gordon (1989) Intl. Rev. Cytol. 115: 171 - 229, which is incorporated by reference

herein in its entirety.

Any technique known in the art may be used to produce transgenic clones
containing polynucleotides of the invention, for example, nuclear transfer into
enucleated oocytes of nuclei from cultured embryonic, fetal, or adult cells induced to
quiescence (Campell et al. (1996) Nature 380: 64 - 66; Wilmut et al. (1997) Nature
385: 810 - 813).

The present invention provides for transgenic animals that carry the transgene
in all their cells, as well as animals which carry the transgene in some, but not all their
cells (i.e., mosaic or chimeric animals). The transgene may be integrated as a single
transgene or as multiple copies such as in concatamers (e.g., head-to-head tandems or
head-to-tail tandems). Thus, animal models of TAT-003 overproduction can be
generated by integrating one or more TAT-003 sequences into the genome of an
animal, according to standard transgenic techniques. Moreover, the effect of TAT-003
gene mutations (e.g., dominant gene mutations) can be studied using transgenic mice
carrying mutated TAT-003 transgenes or by introducing such mutations into the
endogenous TAT-003 gene, using standard homologous recombination techniques.
The transgene may also be selectively introduced into and activated in a particular cell
type by following, for example, the teaching of Lasko ez al. ((1992) Proc. Natl. Acad.
Sci. USA 89: 6232 - 6236). The regulatory sequences required for such a cell-type
specific activation will depend upon the particular cell type of interest, and will be
apparent to those of skill in the art. The transgene may also be selectively introduced
into a particular cell type, thus inactivating the endogenous gene in only that cell type,
by following, for example, the teaching of Gu et al. ((1994) Science 265: 103 - 106).
The regulatory sequences required for such a cell-type specific inactivation will
depend upon the particular cell type of interest, and will be apparent to those of skill
in the art.

Once transgenic animals have been generated, the expression of the

recombinant gene may be assayed utilizing standard techniques. Initial screening may

be accomplished by Southern blot analysis, PCR techniques, Northern blot analysis,
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in situ hybridization analysis, reverse transcriptase-PCR (1t-PCR),
immunocytochemistry, and immunohistochemistry. Once the founder animals are
produced, they may be bred, inbred, outbred, or crossbred to produce colonies of the

particular animal.

Endogenous gene expression can also be reduced by inactivating or "knocking
out" the TAT-003 gene and/or its promoter using targeted homologous recombination
in animals. (e.g., see Smithies et al. (1985) Nature 3/7: 230 - 234; Thomas &
Capecchi (1987) Cell 51: 503 - 512; Thompson et al. (1989) Cell 5: 313 - 321; and
Zijistra et al. (1989) Nature 342: 435 - 438; each of which is incorporated by
reference herein in its entirety). Characterization of TAT-003 genes provides
information that allows TAT-003 knockout animal models to be developed by
homologous recombination. A “knockout animal” is preferably a mammal, and more
preferably a mouse, containing a knockout mutation, as defined below. By a
“knockout mutation” is meant an artificially-induced alteration in a nucleic acid
molecule (created by recombinant DNA technology or deliberate exposure to a
mutagen) that reduces the biological activity of the polypeptide normally encoded
therefrom by at least 80% relative to the unmutated gene. The mutation can be,
without limitation, an insertion, deletion, frameshift mutation, or a missense mutation.
In a specific embodiment, techniques described herein or otherwise known in the art,
are used to effect a “knockout” of the invention in humans, as part of a gene therapy

protocol.

A replacement-type targeting vector, which can be used to create a knockout
model, can be constructed using an isogenic genomic clone, for example, from a
mouse strain such as 129/Sv (Stratagene Inc., LaJolla, Calif.). The targeting vector
can be introduced into a suitably-derived line of embryonic stem (ES) cells by
electroporation to generate ES cell lines that carry a profoundly truncated form of a
TAT-003 gene. To generate chimeric founder mice, the targeted cell lines are
injected into a mouse blastula-stage embryo. Heterozygous offspring can be interbred
to homozygosity. TAT-003 knockout mice provide a tool for studying the role of

TAT-003 in disease such as cancer. Moreover, such mice provide the means, in vivo,
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for testing therapeutic compounds for amelioration of diseases or conditions involving
a TAT-003-dependent or TAT-003-affected pathway.

Cell lines for use under cell culture conditions may be derived from transgenic

and knockout animal models by methods commonly known in the art.

In further embodiments of the invention, cells that are genetically engineered
to express the polypeptides of the invention, or alternatively, that are genetically
engineered not to express the polypeptides of the invention (e.g., knockouts) are
administered to a patient in vivo. Such cells may be obtained from the patient (i.e.,
animal, including human) or an MHC compatible donor and can include, but are not
limited to fibroblasts, bone marrow cells, blood cells (e.g., lymphocytes), adipocytes,
muscle cells, endothelial cells etc. The cells are genetically engineered i vitro using
recombinant DNA techniques to introduce the coding sequence of polypeptides of the
invention into the cells, or alternatively, to disrupt the coding sequence and/or

endogenous regulatory sequence associated with the polypeptides of the invention.

Transgenic and "knock-out" animals of the invention and tissues, organs, cell
lines, and the like derived therefrom have uses which include, but are not limited to,

animal mode] systems useful in elaborating the biological function of polypeptides of

the present invention, studying diseases, disorders, and/or conditions associated with

aberrant expression of TAT-003. Animal model systems are also useful for screening

for compounds effective in ameliorating such diseases, disorders, and/or conditions.

Immunotherapy

As will be discussed below, TAT-003 nucleic acids and TAT-003
polypeptides are of use in an immunotherapeutic approach to cancer. Within certain
embodiments, immunotherapy may be active immunotherapy (e.g., vaccines), in
which treatment relies on the i vivo stimulation of the endogenous host immune

system to react against tumors with the administration of immune response-modifying
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agents (such as TAT-003 polypeptides, TAT-003 nucleic acids, or effector cells).
Within other embodiments, immunotherapy may be passive immunotherapy, in which
treatment involves the delivery of agents with established tumor-immune reactivity
(e.g., effector cells or antibodies) that can directly or indirectly mediate antitumor

effects and do not necessarily depend on an intact host immune system.

Examples of effector cells include T cells, T lymphocytes (such as CD8"
cytotoxic T lymphocytes and CD4" T-helper tumor-infiltrating lymphocytes), killer
cells (such as natural killer cells and lymphokine-activated killer cells), B cells, and
other antigen-presenting cells, such as dendritic cells and macrophages (in various
parts of the body, the macrophage may be referred to as alveolar cells (lungs);
mesangial cells (kidneys); microglial cells (brain); Kupffer cells (liver); and dendritic
Langerhans cells (skin)) expressing, presenting, or contacted with a TAT-003

polypeptide provided herein.

Effector cells may generally be obtained in sufficient quantities for adoptive
immunotherapy by growth in vitro. Culture conditions for expanding single antigen-
specific effector cells to several billion in number with retention of antigen |
recognition in vivo are well known in the art. In particular, antigen-presenting cells,
such as dendritic, macrophage, monocyte, fibroblast and/or B cells, may be pulsed
with immunogenic polypeptides or transfected with one or more polynucleotides
using standard techniques well known in the art. For example, antigen-presenting
cells can be transfected with a polynucleotide having a promoter appropriate for
increasing expression in a recombinant virus or other expression system. Cultured
effector cells for use in therapy must be able to grow and distribute widely, and to
survive long term in vivo. Studies have shown that cultured effector cells can be
induced to grow in vivo and to survive long term in substantial numbers by repeated
stimulation with antigen supplemented with IL-2 (see, for example, Cheever et al.
(1997) Immunological Reviews 157: 177 - 194),

In one embodiment, autologous dendritic cells are pulsed with TAT-003

polypeptides capable of binding to MHC molecules (as may be determined using

methods known in the art, for example, sequence analysis for MHC allele-binding
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motifs (Rammensee et al., 1999)). In another embodiment, dendritic cells are pulsed
with the complete TAT-003 protein. Yet another embodiment involves engineering
the overexpression of the TAT-003 gene in dendritic cells using various implementing
vectors known in the art, such as adenovirus (Arthur ef al. (1997) Cancer Gene Ther.
4: 17 - 25), retrovirus (Henderson et al. (1996) Cancer Res. 56: 3763 - 3770),
lentivirus, adeno-associated virus, DNA transfection (Ribas et al. (1997) Cancer Res.
57: 2865 - 2869), and tumor-derived RNA transfection (Ashley et al. (1997) J. Exp.
Med. 186: 1177 - 1182).

Particularly, the invention also encompasses the use of an antigen encoded by
a TAT-003 nucleic acid. It is anticipated that these antigens may be used as
therapeutic or prophylactic anti-cancer vaccines, and thus as anti-cancer agents. For
example, a particular contemplated application of these antigens involves their .
administration with adjuvants that induce a cytotoxic T lymphocyte response. An
especially preferred adjuvant is disclosed in U.S. Pat. Nos. 5,709,860; 5,695,770; and
5,585,103, the disclosures of which are incorporated by reference in their entirety.
Also, administration of the subject novel antigens in combination with an adjuvant
may result in a humoral immune response against such antigens, thereby delaying or

preventing the development of a cancer, such as colon cancer.

Alternatively, a vector expressing a TAT-003 polypeptide may be introduced
into antigen presenting cells taken from a patient and clonally propagated ex vivo for
transplant back into the same patient. Transfected cells may be reintroduced into the
patient using any means known in the art, preferably in sterile form by intravenous,

intracavitary, intraperitoneal or intratumor administration.

T cell receptors and antibody receptors specific for TAT-003 polypeptides
may be cloned, expressed and transferred into other vectors or effector cells for
adoptive immunotherapy. TAT-003 polypeptides provided herein may also be used to
generate antibodies or anti-idiotypic antibodies (as herein and in U.S. Pat. No.

4,918,164) for passive immunotherapy.
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Thus, the invention also provides a method of inducing an immune response to
a TAT-003 polypeptide that includes providing a TAT-003 polypeptide that
comprises at least one T cell antigen or at least one B cell antigen or at least one
antigen presenting cell antigen; and, contacting the antigen with an immune system T
cell or B cell or antigen presenting cell respectively, whereby an immune response is
induced. Within the scope of this method, the polypeptide may be accompanied by an
adjuvant, and within the scope of “contacting” the antigen may be made available to

antigen presenting cells by the embodiments described above.

Vaccines

As already noted, a further aspect of the invention relates to a vaccine
composition of use in the treatment of cancer. Thus, a TAT-003 polypeptide or TAT-.
003 nucleic acid may be useful as antigenic material, and may be used in the
production of vaccines for treatment or prophylaxis of cancer. Such material can be
“antigenic” and/or “immunogenic”. Generally, “antigenic” is taken to mean that the
protein or nucleic acid is capable of being used to raise antibodies or indeed is capable
of inducing an antibody response in a subject. “Immunogenic” is taken to mean that
the protein or nucleic acid is capable of inducing a protective immune response in a
subject. Thus, in the latter case, the TAT-003 polypeptide or TAT-003 nucleic acid
may be capable of not only generating an antibody response but also non-antibody-
based immune responses.

The invention further involves the identification of human patients for
administration of a TAT-003 vaccine. A TAT-003 vaccine of the invention may be
administered to uninfected individuals as a prophylactic therapy or to individuals
diagnosed with a neoplasm, such as a colorectal cancer. Individuals selected for
prophylactic administration of recombinant TAT-003 include any individual at risk of
developing a neoplasm as based upon age, sex, geographical location, family history,
or the presence of a condition (e.g., the presence of precancerous lesions or cells)
which renders the individual susceptible to a neoplasm (e.g., colon cancer).
Individuals who may receive the recombinant TAT-003 vaccine as a therapeutic
include those individuals with symptoms of colon cancer, a family history of colon

cancer, or a predisposition to developing colon cancer.
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Individuals who have a neoplasm such as colorectal cancer may also be treated
by administration of a vaccine of the invention, preferably in an immunogenically
effective amount. Colorectal cancer disorders include any disease or other disorder of
the gastrointestinal tract of a human or other mammal. Gastrointestinal neoplastic
disorders include, for example, familial juvenile polyposis, gastrointestinal stromal
tumors, familial adenomatous polyposis, hereditary non-polyposis colorectal cancer,
colon cancer, rectal cancer, anal cancer, upper gastrointestinal cancer, gastrointestinal
sarcomas, Peutz-Jeghers Syndrome, Cowden's syndrome, dysplasia, hyperplasia,
neoplasia, and metastatses. Alternatively, it may be desirable to administer the
vaccine to asymptomatic individuals, particularly where the individual may be

susceptible to a neoplasm.

TAT-003 polypeptides of the invention and mixtures and combinations thereof
may be useful as active components of vaccines capable of inducing a prophylactic or
therapeutically effective immune response against cancer. Routes of administration,
antigen doses, number and frequency of injections will vary from species to species
and may parallel those currently being used in the clinic and/or experimentally to
provide immunity or therapy against other diseases or cancer. For example, the
vaccines are pharmaceutically acceptable compositions containing one or more of the
TAT-003 polypeptides of this invention, its analogues or mixtures or combinations
thereof, in an amount effective in the mammal, including a human, treated with that
composition to raise immunity sufficient to protect the treated mammal from cancer

for a period of time.

Different types of vaccines can be developed according to standard procedures
known in the art. For example, a vaccine may be peptide-based, nucleic acid-based,
bacterial- or viral-based vaccines. A vaccine formulation containing at least one
TAT-003 polypeptide or nucleic acid may contain a variety of other components,
including stabilizers, flavor enhancers (e.g., sugar), or, where the vaccine is
administered as an antibacterial therapeutic, other compounds effective in facilitating
clearance and/or eradication of the infecting bacteria. The vaccine also optionally
comprises or is co-administered with one or more suitable adjuvants, such as a

mucosal adjuvant. The mucosal adjuvant may be any mucosal adjuvant known in the
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art which is appropriate for human use. For example, the mucosal adjuvant may be
cholera toxin (CT), enterotoxigenic E. coli heat-labile toxin (LT), or a derivative,
subunit, or fragment of CT or LT which retains adjuvanticity. Preferably, the mucosal
adjuvant is LT or a derivative of LT. The mucosal adjuvant is co-administered with
TAT-003 vaccine in an amount effective to induce or enhance a mucosal immune
response, particularly a humoral and/or a mucosal immune response. The ratio of
adjuvant to TAT-003 vaccine may be determined by standard methods by one skilled
in the art. Preferably, the adjuvant is present at a ratio of 1 part adjuvant to 10 parts
TAT-003 vaccine.

More specifically, with regard to peptide vaccines, peptides corresponding to a
TAT-003-specific epitope or functional derivatives thereof can be utilized as a
prophylactic or therapeutic vaccine in a number of ways, including: 1) as monomers
or multimers of the same sequence, 2) combined contiguously or non-contiguously
with additional sequences that may facilitate aggregation, promote presentation or
processing of the epitope (e.g., class V/II targeting sequences) and/or additional
antibody, T helper or CTL epitopes to increase the immunogenicity of the TAT-
003-specific epitope as a means to enhance efficacy of the vaccine, 3) chemically
modified or conjugated to agents that would increase the immunogenicity or delivery
of the vaccine (e.g., fatty acid or acyl chains, KLH, tetanus toxoid, or cholera toxin),
4) any combination of the above, 5) any of the above in combination with adjuvants,
including but not limited to inorganic gels such as aluminium hydroxide, and water-
in-oil emulsions such as incomplete Freund’s adjuvant, aluminum salts, saponins or
triterpenes, MPL, cholera toxin, ISCOM'S®, PROVAX®, DETOX®, SAF, Freund's
adjuvant, Alum®, Saponin®, among others, and particularly those described in in
U.S. Pat. Nos. 5,709,860; 5,695,770; and 5,585,103; and/or delivery vehicles,
including but not limited to liposomes, VPLs or virus-like particles, microemulsions,
attenuated or killed bacterial and viral vectors, and degradable microspheres (see e.g.,
Kersten and Hirschberg (2004) Expert Review of Vaccines 3: 453 — 462; Sheikh et al,
(2000) Curr Opin Mol Ther. 2: 37-54), and 6) administered by any route or as a means

to load cells with antigen ex vivo.
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Examples of these nucleic-acid based vaccines as a prophylactic or a
therapeutic include: 1) any nucleic acid encoding the expression (transcription and/or
translation) of TAT-003-specific epitope, 2) additional nucleic acid sequences that
facilitate processing and presentation, aggregation, secretion, targeting (to a particular
cell type) of a TAT-003-specific epitope, either translational fusions or independent
transcriptional units, 3) additional nucleic acid sequences that function as
adjuvants/immunomodulators, either translational fusions or independent
transcriptional units, 4) additional antibody, T helper or CTL epitopes that increase
the immunogenicity of a TAT-003-specific epitope or efficacy of the vaccine, either
translational fusions or independent, and 5) any combination of the above, 6) the
above administered in saline (‘naked' DNA) or in combination with an adjuvant(s),
(e.g., aluminum salts, QS-21, MPL), immunomodulatory agent(s) (e.g., rIL-2,
rGM-CSF, rIL-12), and/or nucleic acid delivery agents (e.g., polymer-, lipid-,
peptide-based, degradable particles, microemulsions, VPLs, attenuated bacterial or

viral vectors) using any route or ex vivo loading,

The process for formulation of a TAT-003 vaccine involves standard methods
known in the art, for example see Kersten and Hirschberg (2004) supra for review
and US Pat. Nos. 6,126,938 and 6,630,455).

Thus, in a further aspect, the present invention provides the use of a TAT-003
polypeptide or a TAT-003 nucleic acid in the production of a pharmaceutical
composition for the treatment or prophylaxis of cancer, wherein the composition is a
vaccine. For prophylactic therapy, a vaccine containing at least one TAT-003
polypeptide may be administered at any time prior to detection or establishment of a

colon cancer.

Dosages of a TAT-003 vaccine administered to the individual as either a
prophylactic therapy or an antineoplastic therapy can be determined by one skilled in
the art. Generally, dosages will contain between about 10 pg to 1,000 mg, preferably
between about 10 mg and 500 mg, more preferably between about 30 mg and 120 meg,
more preferably between about 40 mg and 70 mg, most preferably about 60 mg of a
TAT-003 vaccine.
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At least one dose of a TAT-003 vaccine will be administered to the patient,
preferably at least two doses, more preferably four doses, with up to six or more total
doses administered. It may be desirable to administer booster doses of a TAT-003
vaccine at one or two week intervals after the last immunization, generally one
booster dose containing less than, or the same amount of, a TAT-003 vaccine as the
initial dose administered. Most preferably, the vaccine regimen will be administered
in four doses at one week intervals. Since a polypeptide or a nucleic acid may be
broken down in the stomach, the vaccine composition is preferably administered
parenterally (e.g., subcutaneous, intramuscular, intravenous, or intradermal injection).
The progress of immunized patients may be followed by geﬁeral medical evaluation,

screening for infection by serology and/or gastroscopic examination.
Antibodies

The invention preferably includes the preparation and use of anti-TAT-003
antibodies and fragments for use as diagnostics and therapeutics. The unique ability of
antibodies to recognize and specifically bind to target proteins provides approaches
for both diagnosing and treating a cancer characterized by overexpression of one or
more TAT-003 polypeptides. Thus, another aspect of the present invention provides
for a method for preventing or treating diseases (e.g., cancer) involving
overexpression of TAT-003 by treatment of a patient with antibodies that specifically
bind to TAT-003 protein. To this end, the invention provides antibodies that bind to
TAT-003 polypeptides and fragments thereof, including, but not limited to,
polyclonal and monoclonal antibodies, anti-idiotypic antibodies, murine and other
mammalian antibodies, antibody fragments, bispecific antibodies, antibody dimers or
tetramers, single chain antibodies (e.g., scFv's and antigen-binding antibody
fragments such as Fabs, 2 Fabs, and Fab' fragments), recombinant binding regions
based on antibody binding regions, chimeric antibodies, primatized antibodies,
humanized and fully human antibodies, domain deleted antibodies, and antibodies
labeled with a detectable marker, or coupled with a toxin or radionucleide. Such
antibodies can be produced by conventional methods. However, the preferred
embodiment of the invention will comprise the preparation of monoclonal antibodies

or antibody fragments against the antigens encoded by TAT-003 nucleic acids,
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preferably those encoded by SEQ ID NO: 4. Accordingly, a TAT-003 polypeptide

may be used as an immunogen to generate antibodies.

Thus, if an antibody molecule that specifically binds a particular TAT-003
antigen is desired, particularly should one not be otherwise available (or a source for a
cDNA library for cloning a nucleic acid encoding such an antibody), antibodies
specific for the particular antigen may be generated by any suitable method known in
the art, examples of which are discussed below. In one example, murine or human
monoclonal antibodies can be produced through recombinant methods by hybridoma
technology, preferably in eukaryotic cells. In another example, the protein, or an
immunologically active fragment thereof, or an anti-idiotypic antibody, or fragment
thereof can be administered to an animal to induce the production of antibodies
capable of recognizing and binding to the protein. Genetic immunization can be |
carried out by injecting the animals with cDNA encoding the target protein. Use of
the cDNA obviates the need to prepare a protein or peptide immunogen. In general,
antibody generation will comprise immunization of an appropriate (generally non-
homologous) host with the desired TAT-003 polypeptide(s) or TAT-003 nucleic
acid(s) (collectively TAT-003 antigens, though preferentially this term refers to TAT-
003 polypeptides, most preferably the peptide of SEQ ID NO: 1 and/or the protein of
SEQ ID NO: 3). Specific antibodies or fluids, tissues, organs or cells containing them
may be isolated from the host for purification or use in unpurified form, such as rabbit
sera. Or, in a preferered embodiment, the isolation of immune cells therefrom, use of
such immune cells to make hybridomas, and screening for monoclonal antibodies that
specifically bind to a TAT-003 polypeptide will be carried out. Such antibodies can be
from any class of antibodies including, but not limited to IgG, IgA, IgM, IgD, and IgE

or in the case of avian species, IgY and from any subclass of antibodies.

Most preferred are antibodies that bind specifically to one or more TAT-003
polypeptides. In one embodiment, antibodies which specifically bind to TAT-003
polypeptides may be used to inhibit the activity of said polypeptides, and/or to target
therapeutic agents, for example radionucleides or an immune response, to a tumor.
Preferably, such monoclonal antibodies will bind TAT-003 antigens with high
affinity, e.g., possess a binding affinity (Kd) on the order of 10 to 10”2 M or greater,
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preferably at least 10°%, at least 107, more preferably at least 107, at least 107, at least

10°'%, most preferably at least 107", at least 10", or greater.
i.) Polyclonals

Polyclonal antibodies can be prepared by immunizing rabbits or other animals
by injecting antigen followed by subsequent boosts at appropriate intervals. The
animals are bled and sera assayed against purified protein usually by ELISA or by
bioassay based upon the ability to block the action of the corresponding gene. When
using avian species, e.g., chicken, turkey and the like, the antibody can be isolated

from the yolk of the egg. .

Polyclonal antibodies to TAT-003 antigens can generally be raised in animals
by multiple subcutaneous (sc) or intraperitoneal (ip) injections of the antigen and an
adju*zant. It may be useful to conjugate the antigen or a fragment containing the target
amino acid sequence to a protein that is immunogenic in the species to be immunized,
e.g., keyhole limpet hemocyanin, serum albumin, bovine thyroglobulin, or soybean
trypsin inhibitor using a bifunctional or derivatizing agent, for example,
maleimidobenzoyl sulfosuccinimide ester (conjugation through cysteine residues), N-

hydroxysuccinimide (through lysine residues), glutaraldehyde, or succinic anhydride.

For example, animals can be immunized against the TAT-003 polypeptide or
fragment thereof, immunogenic conjugates, or derivatives by combining 1 pgto 1 mg
of the peptide or conjugate (for rabbits or mice, respectively) with 3 volumes of
Freund's complete adjuvant and injecting the solution intradermally at multiple sites.
One month later the animals are boosted with 1/5 to 1/10 the original amount of
peptide or conjugate in Freund's complete adjuvant by subcutaneous injection at
multiple sites. Seven to 14 days later the animals are bled and the serum is assayed for
antibody titer to the antigen or a fragment thereof. Animals are boosted until the titer
plateaus. Preferably, the animal is boosted with the conjugate of the same polypeptide
or another TAT-003 polypeptide or fragment thereof, but conjugated to a different

protein and/or through a different cross-linking reagent. Conjugates also can be made
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in recombinant cell culture as protein fusions. Also, aggregating agents such as alum

are suitably used to enhance the immune response.

Chimeric, humanized, or fully human polyclonals may be produced in animals
transgenic for human immunoglobulin genes, or by isolating two or more TAT-003

reactive B-lymphocytes from a patient for starting material.

Polyclonals may also be purified and selected for (such as through affinity for
a conformationally constrained antigen peptide), iteratively if necessary, to provide a
monoclonal antibody. Alternatively or additionally, cloning out the nucleic acid

encoding a single antibody from a lymphocyte may be employed.
ii.) Monoclonals

In a preferred embodiment of the invention, monoclonal antibodies are
obtained from a population of substantially homogeneous antibodies (i.e., the
individual antibodies comprising the population are identical except for possible
naturally occurring mutations that may be present in minor amounts). Thus, the
modifier "monoclonal" indicates the character of the antibody as not being a mixture

of discrete antibodies.

Monoclonal antibodies can be prepared by methods known in the art, such as
the hybridoma method of Milstein and Kohler by fusing splenocytes from immunized
mice with continuously replicating tumor cells such as myeloma or lymphoma cells.
(Milstein and Kohler (1975) Nature 256: 495 - 497; Gulfre and Milstein (1981)
Methods in Enzymology: Immunochemical Techniques 73: 1 - 46, Langone and
Banatis eds., Academic Press). The hybridoma cells so formed are then cloned by
limiting dilution methods and supernates assayed for antibody production by ELISA,
RIA or bioassay. Alternatively, monoclonals may be made by recombinant DNA
methods (Cabilly et al. US Patent Nos. 4,816,567 and 6,331,415).

For preparation of monoclonal antibodies (mAbs) directed toward a TAT-003

polypeptide, any technique which provides for the production of antibody molecules
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by continuous cell lines in culture may be used. For example, the hybridoma
technique originally developed by Kohler and Milstein ((1975) Nature 256: 495 - 497;
Kohler and Milstein (1976) Eur. J. Immunol. 6: 511 - 519; Kohler ez g, (1976) Eur. J.
Immunol. 6: 292 -295; Hammerling et al. (1981) in: Monoclonal Antibodies and T-
Cell Hybridomas, Elsevier, N.Y., pp. 563 - 681), as well as the trioma technique, the

human B-cell hybridoma technique (Kozbor ez al. (1 983) Immunology Today 4: 72 -
79), and the EBV-hybridoma technique to produce human monoclonal antibodies
(Cole et al. (1985) in Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc.,

pp. 77 - 96). Such antibodies may be of any immunoglobulin class including IgG,
IgM, IgE, IgA, IgD and any subclass thereof. The hybridoma producing the mAbs in
the invention may be cultivated in vitro or in vivo. In an additional embodiment of the
invention, monoclonal antibodies can be produced in germ-free animals utilizing

technology known in the art.

In general, a mouse or other appropriate host animal, such as a hamster, is
immunized with a TAT-003 polypeptide(s), or, more preferably, with a secreted TAT-
003 polypeptide-expressing cell to induce lymphocytes that produce or are capable of
producing antibodies that will specifically bind to the antigen or fragment thereof
used for immunization. Alternatively, lymphocytes may be immunized in vitro. TAT-
003 polypeptide-expressing cells may be cultured in any suitable tissue culture
medium, preferably in Earle's modified Eagle's medium supplemented with 10% fetal
bovine serum (inactivated at about 56°C), and supplemented with about 10 g/l of
nonessential amino acids, about 1,000 U/ml of penicillin, and about 100 pg/ml of

streptomycin.

The splenocytes of immunized mice are extracted and fused with a suitable
myeloma cell line using a suitable fusing agent, such as polyethylene glycol, to form a

hybridoma cell (Goding (1986) Monoclonal Antibodies: Principles and Practice, pp.

59 - 103, Academic Press). Any suitable myeloma cell line may be employed in
accordance with the present invention; however, preferred myeloma cells are those
that fuse efficiently, support stable high-level production of antibody by the selected
antibody-producing cells, and are sensitive to a medium such as HAT medium.

Among these, preferred myeloma cell lines are murine myeloma lines, such as those
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derived from MOPC-21 and MPC-11 mouse tumors available from the Salk Institute
Cell Distribution Center, San Diego, Calif. USA, and SP-2 cells available from the
American Type Culture Collection, Rockville, Md. USA.

The hybridoma cells thus prepared may be seeded and grown in a suitable
culture medium that preferably contains one or more substances that inhibit the
growth or survival of the unfused, parental myeloma cells. For example, if the
parental myeloma cells lack the enzyme hypoxanthine guanine phosphoribosyl
transferase (HGPRT or HPRT), the culture medium for the hybridomas typically will
include hypoxanthine, aminopterin, and thymidine (HAT medium), which substances
prevent the growth of HGPRT-deficient cells. The hybridoma cells may be cloned by
limiting dilution as described by Wands ez al. ((1981) Gastroenterology 80: 225 -
232). The hybridoma cells obtained through such a selection and/or culture medium in
which the hybridoma cells are being maintained can then be assayed to identify
production of monoclonal antibodies directed against a TAT-003 antigen. Preferably,
the binding specificity of monoclonal antibodies produced by hybridoma cells is
determined by immunoprecipitation or by an in vitro binding assay, such as
radioimmunoassay (RIA) or enzyme-linked immunoabsorbent assay (ELISA). The
binding affinity of the monoclonal antibody can, for example, be determined by the
Scatchard analysis of Munson and Rodbard (1980) Anal. Biochem. 7107: 220 - 239.

After hybridoma cells are identified that produce antibodies of the desired
specificity, affinity, and/or activity, the clones may be sub-cloned by limiting dilution
procedures and grown by standard methods (Goding, supra). Suitable culture media
for this purpose include, for example, D-MEM or RPMI-1640 medium. In addition,

the hybridoma cells may be grown i vivo as ascites tumors in an animal.

The monoclonal antibodies secreted by the subclones are suitably separated
from the culture medium, ascites fluid, or serum by conventional immunoglobulin
purification procedures such as, for example, protein A-Sepharose, hydroxyapatite

chromatography, gel electrophoresis, dialysis, or affinity chromatography.
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DNA encoding the monoclonal antibodies of the invention is readily isolated
and sequenced using conventional procedures (e.g., by using oligonucleotide probes
that are capable of binding specifically to genes encoding the heavy and light chains
of murine antibodies). The hybridoma cells of the invention serve as a preferred
source of such DNA. Once isolated, the DNA may be placed into expression vectors,
which are then transfected into host cells such as E. cblz’ cells, COS cells, Chinese
hamster ovary (CHO) cells, or myeloma cells that do not otherwise produce
immunoglobulin protein, to obtain the synthesis of monoclonal antibodies in the
recombinant host cells. Review articles on recombinant expression in bacteria of
DNA encoding the antibody include Skerra et al. (1993) Curr. Opinion in Immunol. 5:
256 - 262 and Pluckthun (1992) Immunol. Revs. 730; 151 - 188. A preferred
expression system is the NEOSPLA expression system (Biogen-IDEC).

The DNA also may be modified, for example, by substituting all or part of the
coding sequence for human heavy- and light-chain constant domains in place of the
homologous murine sequences (Morrison et al. (1984) Proc. Natl. Acad. Sci. USA 81:
6851 - 6855), or by covalently joining to the immunoglobulin coding sequence all or
part of the coding sequence for a non-immunoglobulin polypeptide. In that manner,
"chimeric" or "hybrid" antibodies are prepared that have the binding specificity of an

anti-TAT-003 antigen monoclonal antibody.

Typically such non-immunoglobulin polypeptides are substituted for the
constant domains of an antibody of the invention, or they are substituted for the
variable domains of one antigen-combining site of an antibody of the invention to
create a chimeric bivalent antibody comprising one antigen-combining site having
specificity for a TAT-003 antigen according to the invention and another antigen-

combining site having specificity for a different antigen.
Chimeric or hybrid antibodies also may be prepared in vitro using known

methods in synthetic protein chemistry, including those involving crosslinking agents.

For example, immunotoxins may be constructed using a disulfide-exchange reaction
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or by forming a thioether bond. Examples of suitable reagents for this purpose include

iminothiolate and methyl-4-mercaptobutyrimidate.

The antibodies in the present invention can also be generated using various
phage display methods known in the art. In phage display methods, functional
antibody domains are displayed on the surface of phage particles, which carry the
polynucleotide sequences encoding them. In a particular embodiment, such phage can
be utilized to display antigen binding domains expressed from a repertoire or
combinatorial antibody library (e.g., human or murine). Phage expressing an antigen
binding domain that binds the antigen of interest can be selected or identified with
antigen, for example, using labeled antigen or antigen bound or captured to a solid
surface or bead. Phage display methods that can be used to make the antibodies of the
present invention include those disclosed in Brinkman et a/. (1995) J. Immunol.
Methods 182: 41-50; Ames et al. (1995) J. Immunol. Methods 184: 177-186;
Kettleborough et al. (1994) Eur. J. Immunol. 24: 952-958; Persic et al. (1997) Gene
187: 9-18 ; Burton et al. (1994) Advances in Immunology 57: 191-280; EP0589877;
WO 90/02809; WO 91/10737; WO 92/01047; WO 92/18619 ; WO 93/11236; WO
95/15982; WO 95/20401; and US 5,698,426; 5,223,409; 5,403,484; 5,580,717 ;
5,427,908; 5,750,753; 5,821,047, 5,571,698; 5,427,908; 5,516,637; 5,780,225;
5,658,727, 5,733,743 and 5,969,108. |

As described in the above references, after phage selection, the antibody
coding regions from the phage can be isolated and used to generate whole antibodies,
including human antibodies, or any other desired antigen binding fragment, and
expressed in any desired host, including mammalian cells, insect cells, plant cells,
yeast, and bacteria, for example, as described in detail below. For example,
techniques to recombinantly produce Fab, Fab’and F(ab’)2 fragments can also be
employed using methods known in the art such as those disclosed in WO 92/22324;
Mullinax et al. (1992) Biotechniques 1.2: 864 - 869; and Sawai et al. (1995) AJRI 34;
26 - 34; and Better et al. (1988) Science 240: 1041 - 1043.

Alternatively, additional antibodies capable of binding polypeptide(s) of the

invention can be produced in a two-step procedure using anti-idiotypic antibodies.
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Exemplary methods for making anti-idiotypic antibodies may be found in, Asai (Ed.)
(1993) Antibodies in Cell Biology. Methods in Cell Biology, Vol. 37, Academic Press,
and US Patent No. 5,270,202, hereby incorporated by reference. Such a method
makes use of the fact that antibodies are themselves antigens, and therefore, it is
possible to obtain an antibody which binds to a second antibody. In accordance with
this method, protein specific antibodies are used to immunize an animal, preferably a
mouse. The splenocytes of such an animal are then used to produce hybridoma cells,
and the hybridoma cells are screened to identify clones which produce an antibody
whose ability to bind to the polypeptide(s) of the invention protein-specific antibody
can be blocked by polypeptide(s) of the invention. Such antibodies comprise anti-
idiotypic antibodies to the polypeptide(s) of the invention protein-specific antibody
and are used to immunize an animal to induce formﬁtion of further polypeptide(s) of

the invention protein-specific antibodies.
iii.) Chimeric, humanized, primatized, fully human

Monoclonal antibodies of the invention include, but are not limited to, human
monoclonal antibodies, primatized monoclonal antibodies, and chimeric monoclonal
antibodies (for example, human-mouse chimeras). A chimeric antibody is a molecule
in which different portions are derived from different animal species, such as those
having a human immunoglobulin constant region and a variable region derived from a
murine mADb (see, e.g., US 4,816,567; and US 4,816,397). Humanized forms of non-
human (e.g., murine) antibodies are chimeric immunoglobulins, immunoglobulin
chains or fragments thereof (such as Fv, Fab, Fab', F(ab"), or other antigen-binding
subsequences of antibodies) which contain minimal sequence derived from non-
human immunoglobulin, such as one or more complementarity determining regions
(CDRs) from the non-human species and a framework region from a human

immunoglobulin molecule (see, e.g., US 5,585,089).

Humanized antibodies include human immunoglobulins (recipient antibody)
in which residues from a complementary-determining region (CDR) of the recipient
are replaced by residues from a CDR of a non-human species (donor antibody) such

as mouse, rat or rabbit having the desired specificity, affinity and capacity. In some
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instances, Fv framework residues of the human immunoglobulin are replaced by
corresponding non-human residues. Humanized antibodies may also comprise
residues which are found neither in the recipient antibody nor in the imported CDR or
framework sequences. In general, the humanized antibody will comprise substantially
all of at least one, and typically two, variable domains, in which all or substantially all
of the CDR regions correspond to those of a non-human immunoglobulin, and all or
substantially all of the FR regions are those of a human immunoglobulin consensus
sequence. The humanized antibody optimally also will comprise at least a portion of

an immunoglobulin constant region (Fc), typically that of a human immunoglobulin.

Chimeric and humanized monoclonal antibodies can be produced by
recombinant DNA techniques known in the art, for example using methods described
in WO 87/02671; EP184,187; EP171,496; EP173,494; WO 86/01533; US 4,816,567;
EP 125,023; Better ez al. (1988) Science 240: 1041 - 1043; Liu et al. (1987) Proc.
Natl. Acad. Sci. USA 84: 3439 - 3443; Liu et al. (1987) J. Immunol. 139: 3521 -
3526; Sun et al. (1987) Proc. Natl. Acad. Sci. USA 84: 214 - 218; Nishimura et al.
(1987) Canc. Res. 47: 999 - 1005; Wood et al. (1985) Nature 314: 446 - 449; Shaw et
al. (1988) J. Natl. Cancer Inst. 80: 1553 - 1559; Morrison (1985) Science 229: 1202 -
1207; Oi et al. (1986) Biotechniques 4: 214; US 5,225,539; Jones et al, (1986) Nature
321: 552 - 525; Verhoeyan et al. (1988) Science 239: 1534; and Beidler et al. (1988)
J. Immunol. 141: 4053 - 4060. See, below for a further discussion of humanized

antibodies and methods related thereto.

Another highly efficient means for generating recombinant antibodies is
disclosed by Newman ((1992) Biotechnology. /0: 1455 - 1460) incorporated herein
by reference; see also US Pat. Nos. 5,756,096; 5,750,105; 5,693,780; 5,681,722; and
5,658,570,

This technique modifies antibodies such that they are not antigenically
rejected upon administration in humans, and relies on immunization of cynomolgus
monkeys with human antigens or receptors. The technique was developed to create

high affinity monoclonal antibodies directed to human cell surface antigens.
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Antibodies generated in this manner have previously been reported to display
human effector function, have reduced immunogenicity, and long serum half-life.

Methods for humanizing non-human antibodies are well known in the art.
Humanization can be essentially performed following the method of Winter and co-
workers (Jones et al. (1986) Nature 321: 522 - 525; Riechmann ez al. (1988) Nature
332:323 - 327; Verhoeyen et al. (1988) Science 239: 1534 - 1536), by substituting
rodent CDRs or CDR sequences for the corresponding sequences of a human
antibody. Accordingly, such "humanized" antibodies are chimeric antibodies (Cabilly
et al., supra), wherein substantially less than an intact human variable domain has
been substituted by the corresponding sequence from a non-human species. In
practice, humanized antibodies are typically human antibodies in which some CDR
residues and possibly some FR residues are substituted by residues from analogous

sites in rodent antibodies.

The choice of human variable domains, both light and heavy, to be used in
making the humanized antibodies is very important to reduce antigenicity. According
to the so-called "best-fit" method, the sequence of the variable domain of a rodent
antibody is screened against the entire library of known human variable-domain
sequences. The human sequence which is closest to that of the rodent is then accepted
as the human framework (FR) for the humanized antibody (Sims ez al. (1993) J.
Immunol. /51: 2296 - 2308; Chothia and Lesk (1987) J. Mol. Biol. 196: 901 - 917).
Another method uses a particular framework derived from the consensus sequence of
all human antibodies of a particular subgroup of light or heavy chains. The same
framework may be used for several different humanized antibodies (Carter et al.
(1992) Proc. Natl. Acad. Sci. USA 89: 4285 - 4289; Presta et al. (1993) J. Immunol,
151: 2623 - 2632). Another method may be found in US patent application
publication number 20030190705.

It is further important that antibodies be humanized with retention of high
affinity for the antigen and other favorable biological properties. To achieve this goal,
according to a preferred method, humanized antibodies are prepared by a process of
analysis of the parental sequences and various conceptual humanized products using

three-dimensional models of the parental and humanized sequences. Three-
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dimensional immunoglobulin models are commonly available and are familiar to
those skilled in the art. Computer programs are available which illustrate and display
probable three-dimensional conformational structures of selected candidate
immunoglobulin sequences. Inspection of these displays permits analysis of the likely
role of the residues in the functioning of the candidate immunoglobulin sequence, i.e.,
the analysis of residues that influence the ability of the candidate immunoglobulin to
bind its antigen. In this way, FR residues can be selected and combined from the
consensus and import sequences so that the desired antibody characteristic, such as
increased affinity for the target antigen(s), is achieved. In general, the CDR residues

are directly and most substantially involved in influencing antigen binding,

Completely human antibodies are particularly desirable for therapeutic
treatment of human patients. Such antibodies can be produced, for example, using
transgenic mice which are incapable of expressing endogenous immunoglobulin
heavy and light chain genes, but which can express human heavy and light chain
genes. The transgenic mice may be immunized in the normal fashion with a selected |
antigen, e.g., all or a portion of a TAT-003 polypeptide. See for examples, PCT patent
applications WO 94/02602, WO 00/76310; US Patent Nos. 5,545,806; 5,545,807;
5,569,825; 6,150,584; 6,512,097; and 6,657,103; Jakobovits et al. (1993) Proc. Natl.
Acad. Sci. USA 90: 2551, Jakobovits et al. (1993) Nature 362: 255 - 258;

Bruggemann et al. (1993) Year in Immuno. 7: 33 - 40; Mendez et al. (1997) Nature

Genetics 15: 146 - 156, and Green and Jakobovits (1998) J. Exp. Med. 188: 483 - 495.

Human monoclonal antibodies can also be made by the hybridoma method.
Human myeloma and mouse-human heteromyeloma cell lines for the production of
human monoclonal antibodies have been described, for example, by Kozbor (1984) J.
Immunol. 733: 3001 - 3005; Brodeur et al. (1987) Monoclonal Antibody Production

Techniques and Applications, pp.51 - 63, Marcel Dekker, Inc., New York; and
Boerner et al. (1991) J. Immunol. /47: 86 - 95.

Completely human antibodies which recognize a selected epitope can also be
generated using a technique referred to as “guided selection.” In this approach, a

selected non-human monoclonal antibody, e. g. a mouse antibody, is used to guide the
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selection of a completely human antibody recognizing the same epitope (Jespers et al.
(1994) Biotechnology 72: 899 - 903).

Alternatively, the phage display technology (McCafferty ez al. (1990) Nature
348: 552 - 553) can be used to produce human antibodies and antibody fragments in
vitro, from immunoglobulin variable (V) domain gene repertoires from non-
immunized donors. Phage display can be performed in a variety of formats; for their
review see, €.g., Johnson and Chiswell (1993) Curr. Op. Struct. Biol. 3: 564 - 571.
Several sources of V-gene segments can be used for phage display. Clackson et al.
(1991) Nature 352: 624 - 628 isolated a diverse array of anti-oxazolone antibodies
from a small random combinatorial library of V genes derived from the spleens of
immunized mice. A repertoire of V genes from non-immunized human donors can be
constructed and antibodies to a diverse array of antigens (including self-antigens) can
be isolated essentially following the techniques described by Marks et al. (1 991) J.
Mol. Biol. 222: 581 - 597, or Griffith et al. (1993) EMBO J. 12: 725 - 734.

In a natural immune response, antibody genes accumulate mutations at a high
rate (somatic hypermutation). Some of the changes introduced will confer higher
affinity, and B cells displaying high-affinity surface immunoglobulin are
preferentially replicated and differentiated during subsequent antigen challenge. This
natural process can be mimicked by employing the technique known as "chain
shuffling" (Marks et al. (1992) Biotechnology 70: 779 - 783). In this method, the
affinity of "primary" human antibodies obtained by phage display can be improved by
sequentially replacing the heavy and light chain V region genes with repertoires of
naturally occurring variants (repertoires) of V domain genes obtained from non-
immunized donors. This technique allows the production of antibodies and antibody
fragments with affinities in the nM range. A strategy for making very large phage
antibody repertoires has been described by Waterhouse et al. (1993) Nucl. Acids Res.
21: 2265 - 2266.

Gene shuffling can also be used to derive human antibodies from rodent

antibodies, where the human antibody has similar affinities and specificities to the

starting rodent antibody. According to this method, which is also referred to as
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"epitope imprinting", the heavy or ligﬁt chain V domain gene of rodent antibodies
obtained by phage display technique is replaced with a repertoire of human V domain
genes, creating rodent-human chimeras. Selection on antigen results in isolation of
human variable capable of restoring a functional antigen-binding site, i.e., the epitope
governs (imprints) the choice of partner, When the process is repeated in order to
replace the remaining rodent V domain, a human antibody is obtained (see PCT WO
93/06213). Unlike traditional humanization of rodent antibodies by CDR grafting, this
technique provides completely human antibodies, which have no framework or CDR

residues of rodent origin.

Examples of techniques which can be used to produce single-chain Fvs and
antibodies include those described in US 4,946,778 and 5,258, 498; Huston ef al.
(1991) Methods in Enzymology 203: 46 - 88; Shu et al. (1993) PNAS 90: 7995 -
7999; and Skerra et al. (1988) Science 240: 1038 - 1040.

iv.) Bispecific

The invention further provides bispecific antibodies, which can be made by
methods known in the art. Bispecific antibodies are monoclonal, preferably human or
humanized, antibodies that have binding specificities for at least two different _
antigens. Traditional production of full length bispecific antibodies is based on the
coexpression of two immunoglobulin heavy chain-light chain pairs, where the two
chains have different specificities (Milstein and Cuello (1983) Nature 305: 537 - 539).
Because of the random assortment of immunoglobulin heavy and light chains, these
hybridomas (quadromas) produce a potential mixture of 10 different antibody
molecules, of which only one has the correct bispecific structure. Purification of the
correct molecule, which is usually done by affinity chromatography steps, is rather
cumbersome, and the product yields are low. Similar procedures are disclosed in WO
93/08829, and in Traunecker ef al. (1§91) EMBO J. 10: 3655 - 3659.

According to a different and more preferred approach, antibody variable

domains with the desired binding specificities (antibody-antigen combining sites) are

fused to immunoglobulin constant domain sequences. The fusion preferably is with an
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immunoglobulin heavy chain constant domain, comprising at least part of the hinge,
Cn2, and Cy3 regions. It is preferred to have the first heavy-chain constant region
(Cul) containing the site necessary for light chain binding, present in at least one of
the fusions. DNAs encoding the immunoglobulin heavy chain fusions and, if desired,
the immunoglobulin light chain, are inserted into separate expression vectors, and are

co-transfected into a suitable host organism.

In a preferred embodiment of this approach, the bispecific antibodies are
composed of a hybrid immunoglobulin heavy chain with a first binding specificity in
one arm, and a hybrid immunoglobulin heavy chain-light chain pair (providing a
second binding specificity) in the other arm. This approach is disclosed in WO
94/04690. For further details for generating bispecific antibodies see, for example,
Suresh et al. ((1986) Methods in Enzymology 121: 210 - 228).

v.) Other

Heteroconjugate antibodies are also within the scope of the present invention.
Heteroconjugate antibodies are composed of two covalently joined antibodies. Such
antibodies can be, for example, diabodies, triabodies or tetrabodies. Such antibodies
have, for example, been proposed to target immune system cells to unwanted 6ells
(U.S. Pat. No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO
92/00373; and EP 03089). Heteroconjugate antibodies may be made using any
convenient cross-linking methods. Suitable cross-linking agents are well known in the
art, and are disclosed in U.S. Pat. No. 4,676,980, along with a number of cross-linking

3

techniques.

In another preferred embodiment, multi-specific antibodies, fragments, and
fusion proteins of the present invention, such as heteroconjugate antibodies, can be
targeted against an antigens selected from the group consisting of CD3, CD4, CD5,
CDg, CDllc, CD14, CD15, CD19, CD20, CD21, CD22, CD23, CD25, CD33, CD37,
CD38, CD40, CD40L, CD52, CD54, CD80, CD126, Ia, HMI.24, HLA-DR, tenascin,
MUCI, endosialin, CEA, BAFF, BAFF receptor, her2/neu, Mucl6, G250, TweakR,
PSMA, TRAIL-R1, TRAIL-R2, TP-1 antigen, 8H9 glycoprotein, EGP-1, EGP-2,
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KGF-2, A33 antigen, MCSP, lactadherin, EphA2, EphA4, EphB2, CCR4, CD97, E48,
CD44v6, DR4, DRS5, vascular endothelial cadherin, CD70, 5T4 fetal protein tropblast,
Muc5AC, FAPA, LTBR, CD105, CD95L, CFR-1, Flt3, PGRN, CD30, VEGFR-2,
CD48, MOv18, Cripto, CD72 inhibitor receptor, Apo-1, Wnt-1, Wnt-2, uPAR,
parathyroid hormone-related peptide, CD155, scatter factor, EGF receptor, transferrin
receptor, CD74 MHC Class II associated invariant chain, HLA-DR, TAG72, CanAg,
C30.6, GD2 ganglioside, GD3 ganglioside, adenocarcinoma Lewis Y antigen, Human
carcinoma L6 carbohydrate, 4F2, tenascin, CD46 complement regulator MCP,
CTLAA4, IL-8, CD45, EpCam, Muc18, L1-CAM splice variant, CD122, CD2, CD56,
integrin oovp3, gamma glutamyl transferase, MDR1, vitronectin, insulin-like growth
factor receptor 1, placental alkaline phosphatase, neuropilin, and B-cell-tumor-
associated antigens, including vascular endothelial antigens, such as vascular
endothelial growth factor (VEGF) and placenta growth factor (PIGF). In a related
vein, additional specificities of the antibodies and the like can be the same or

different.

Methods for producing tetrameric antibodies and domain-deleted antibodies,
in particular CH, domain-deleted antibodies, are disclosed in WO 02/060955 and WO
02/096948.

As discussed supra, because humanized and human antibodies are far less
immunogenic in humans than other species monoclonal antibodies, e.g., murine
antibodies, they can be used for the treatment of humans with far less risk of
anaphylaxis. Thus, these antibodies may be preferred in therapeutic applications that
involve in vivo administration to a human such as the use of such antibodies as
radiation sensitizers for the treatment of neoplastic disease or in methods to reduce the

side effects of additional therapies such as cancer therapy.

The invention provides functionally-active fragments, derivatives or analogues
of the anti-TAT-003 polypeptide immunoglobulin molecules. “Functionally-active” in
this context means that the fragment, derivative or analogue is able to induce anti-
anti-idiotype antibodies (i.e. tertiary antibodies) that recognize the same antigen that
is recognized by the antibody from which the fragment, derivative or analogue is

derived. Specifically, in a preferred embodiment, the antigenicity of the idiotype of
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the immunoglobulin molecule may be enhanced by deletion of framework and CDR
sequences that are C-terminal to the CDR sequence that specifically recognizes the
antigen. To determine which CDR sequences bind the antigen, synthetic peptides
containing the CDR sequences can be used in binding assays with the antigen by any

binding assay method known in the art.

The present invention provides antibody fragments such as, but not limited to,
F(ab'),, F(ab),, Fab', Fab, scFvs. Antibody fragments which recognize specific
epitopes may be generated by known techniques, e.g., by pepsin or papain-mediated
cleavage.

The invention also provides heavy chain and light chain dimers of the antibodies of
the invention, or any minimal fragment thereof such as Fvs or single chain antibodies
(SCAs) (e.g., as described in US 4,946,778; Bird (1988) Science 242: 423 - 42;
Huston et al. (1988) Proc. Natl. Acad. Sci. USA 85: 5879 - 5883; and Ward et al.
(1989) Nature 334: 544 - 54), or any other molecule with the same specificity as the
antibody of the invention. Single chain antibodies are formed by linking the heavy
and light chain fragments of the Fv region via an amino acid bridge, resulting in a
single chain polypeptide. Techniques for the assembly of functional Fv fragments in
E. coli may be used (Skerra et al. (1988) Science 242: 1038 - 1041).

Alternatively, a clone encoding at least the Fab portion of the antibody may be
obtained by screening Fab expression libraries (e.g., as described in Huse et al. '(1989)
Science 246: 1275 - 1281) for clones of Fab fragments that bind the specific antigen
or by screening antibody libraries (See, e.g., Clackson ez al. (1991) Nature 352: 624 -
628; Hanes and Pluckthun (1997) Proc. Natl. Acad. Sci. USA 94: 4937 - 4942).

In other embodiments, the invention provides fpsion proteins of the
immunoglobulins of the invention, or functionally active fragments thereof. In one
example, the immunoglobulin is fused via a covalent bond (e.g., a peptide bond), at
cither the N-terminus or the C-terminus to an amino acid sequence of another protein
(or portion thereof, preferably at least 10, 20 or 50 amino acid portion of the protein)
that is not the immunoglobulin. Preferably the immunoglobulin, or fragment thereof,

is covalently linked to the other protein at the N-terminus of the constant domain. As
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stated above, such fusion proteins may facilitate purification, increase half-life in vivo,
and enhance the delivery of an antigen across an epithelial barrier to the immune

system.

Intrabodies -- intracellular antibodies or fragments thereof -- are also
contemplated. See for example: Bonnin ef al. (2004) Methods 34: 225 - 232; Auf der
Maur et al. (2004) Methods 34: 215 - 224; Kontermann (2004) Methods 34: 163 -
170; Visintin ef al. (2004) Methods 34: 200 - 214; Colby et al. (2004) J Mol Biol.
342: 901 - 912; Ewert et al. (2004) Methods 34: 184 - 199; Strube and Chen (2004)
Methods 34: 179 - 183; Blazek and Celer (2003) Folia Microbiol (Praha) 48: 687 -
698; Tanaka et al. (2003) J Mol Biol. 337: 1109 - 1120; Donini et al. (2003) J Mol
Biol. 330: 323 - 332; Tanaka et al. (2003) Nucleic Acids Res. 3/: €23; Nam ef al,
(2002) Methods Mol Biol. 193: 301 - 327; Auf der Maur et al. (2002) J Biol Chem.
277: 45075 - 45085; Auf der Maur et al. (2001) FEBS Lett. 508: 407 - 412; Cohen
(2002) Methods Mol Biol. 178: 367 - 378; Strube and Chen (2002) J Immunol
Methods. 263: 149 - 167; Rajpal and Turi (2001) J Biol Chem. 276: 33139 - 33146;
Ohage and Steipe (1999) J Mol Biol. 291: 1119 - 1128; Ohage et al. (1999) J Mol
Biol. 291: 1129 - 1134; Wirtz and Steipe (1999) Protein Sci. 8: 2245 - 2250; Proba et
al. (1998) J Mol Biol. 275: 245 - 253; Steipe (2004) Methods Enzymol. 388: 176 -
186.

In another embodiment, the invention provides for the compositions and use of
pooled antibodies, antibody fragments, and the other antibody variants described

herein. For example, two or more monoclonals may be pooled for use.

In the production of antibodies, screening for the desired antibody, fragment,
or modification thereof can be accomplished by techniques known in the art, e.g.,
ELISA (enzyme-linked immunosorbent assay), or panels of hybridomas or purified
monoclonal antibodies may be screened using antigen displayed on the surface of
filamentous bacteriophage as described in Lijnen et al. (1997) Anal Biochérn. 248:
211 - 5. For example, to select antibodies which recognize a specific domain of a
TAT-003 polypeptide, one may assay generated hybridomas for a product which

binds to a polypeptide fragment containing such domain. For selection of an antibody
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that specifically binds a first polypeptide homologue but which does not specifically
bind to (or binds less avidly to) a second polypeptide homologue, one can select on
the basis of positive binding to the first polypeptide homologue and a lack of binding
to (or reduced binding to) the second polypeptide homologue. Antibodies can also be
evaluated by flow cytometry on cells transfected with the target protein. Antibodies
that contain appropriate reactivity can then be tested for their specificity in transfected

cells and tissue sections, if applicable.
vi.) Antibody Nucleic Acids

The nucleic acid encoding an antibody may be obtained by cloning the
antibody. If a clone containing the nucleic acid encoding the particular antibody is not
available, but the sequence of the antibody molecule is known, a nucleic acid
encoding the antibody may be obtained from a suitable source (e.g., an antibody
cDNA library, or cDNA library generated from any tissue or cells expressing the
antibody) by PCR amplification using synthetic primers hybridizable to the 3’ and 5°
ends of the sequence or by cloning using an oligonucleotide probe specific for the

particular gene sequence.

The nucleic acid encoding the antibody may be used to introduce the
nucleotide substitution(s) or deletion(s) necessary to substitute (or delete) the one or
more variable region cysteine residues participating in an intrachain disulphide bond
with an amino acid residue that does not contain a sulphydryl group. Such
modifications can be carried out by any method known in the art for the introduction
of specific mutations or deletions in a nucleotide sequence, including, for example,
but not limited to, chemical mutagenesis, in vitro site directed mutagenesis
(Hutchinson et al. (1978) J. Biol. Chem. 253: 6551 - 6560) and PCR based methods.
In addition, techniques developed for the production of “chimeric antibodies”
(Morrison et al. (1984) Proc. Natl. Acad. Sci. 81: 851 - 855; Neuberger et al. (1984)
Nature 312: 604 - 608; Takeda et al. (1985) Nature 314: 452 - 454) by splicing genes
from a mouse antibody molecule of appropriate antigen specificity together with
genes from a human antibody molecule of appropriate biological activity can also be

used. As described supra, a chimeric antibody is a molecule in which different
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portions are derived from different animal species, such as those having a variable
region derived from a murine mAb and a human antibody constant region, e.g.,

humanized antibodies.
vii.) Antibody Production

The antibodies of the invention can be produced by any method known in the
art for the synthesis of antibodies, in particular, by chemical synthesis or by
recombinant expression, and are preferably produced by a recombinant expression

technique.

Recombinant expression of antibodies, or fragments, derivatives or analogues
thereof, requires construction of a nucleic acid that encodes the antibody. If the
nucleotide sequence of the antibody is known, a nucleic acid encoding the antibody
may be assembled from chemically synthesized oligonucleotides (e.g., as described in
Kutemeier et al. (1994) Biotechniques 17: 242 - 246).

Immunoglobulins (Ig) and certain variants thereof are known and many have
been prepared in recombinant cell culture. For example, see U.S. Pat. Nos. 4,745,055
and 5,116,964; EP 256,654; EP 120,694; EP 125,023; EP 255,694; EP 266,663; WO
30 88/03559; Falkner and Zachau (1982) Nature, 298: 286 - 288; Morrison (1979) J.
Immun. 123: 793 - 800; Koehler ef al. (1980) Proc. Natl. Acad. Sci. USA 77: 2197 -
2199; Raso and Griffin (1981) Cancer Res. 4/: 2073 - 2078; Morrison and Oi (1984)
Ann. Rev. Immunol. 2: 239 - 256; Morrison (1985) Science 229: 1202 - 1207; and
Morrison et al. (1984) Proc. Natl. Acad. Sci. USA 8/: 6851 - 6855. Reassorted
immunoglobulin chains are also known. See, for example, U.S. Pat. No. 4,444,878,
WO 88/03565; and EP 68,763 and references cited therein, The immunoglobulin
moiety in the chimeras of the present invention may be obtained from IgG-1, IgG-2,

IgG-3, or IgG-4 subtypes, IgA, IgE, IgD, or IgM, but preferably from IgG-1 or IgG-3.
Once a nucleic acid encoding at least the variable domain of the antibody

molecule is obtained, it may be introduced into a vector containing the nucleotide

sequence encoding the constant region of the antibody molecule (see, e.g., WO
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86/05807; WO 89/01036; and US 5,122,464). Vectors containing the complete light
or heavy chain for co-expression with the nucleic acid to allow the expression of a

complete antibody molecule are also available.

The expression vector may be transferred to a host cell by conventional
techniques and the transfected cells can then be cultured by conventional techniques
to produce an-antibody of the invention (Ramirez-Solis et al. (1990) Gene 87: 291 - 4;
Foecking and Hofstetter (1986) Gene 45: 101 - 105; Cockett et al. (1990)
Biotechnology 8: 662 - 667).

A variety of host-expression vector systems, inclusive of those described
herein for TAT-003 polypeptides, may be utilized to express an antibody molecule of
the invention. These include but are not limited to microorganisms such as bacteria
(e.g., E. coli, B. subtilis) transformed with recombinant bacteriophage DNA, plasmid
DNA or cosmid DNA expression vectors containing antibody coding sequences; yeast
(e.g., Saccharomyces, Pichia) transformed with recombinant yeast expression vectors
containing antibody coding sequences; insect cell systems infected with recombinant
virus expression vectors (e.g., baculovirus) containing the antibody coding sequences;
plant cell systems infected with recombinant virus expression vectors (e.g.,
cauliflower mosaic virus, CAMV;; tobacco mosaic virus, TMYV) or transformed with
recombinant plasmid expression vectors (e.g., Ti plasmid) containing antibody coding
sequences; or mammalian cell systems (e.g., COS, CHO, BHK, 293, 3T3 cells)
harboring recombinant expression constructs containing promoters derived from the
genome of mammalian cells (e.g., metallothionein promoter) or from mammalian

viruses (e.g., the adenovirus late promoter; the vaccinia virus 7.5K promoter).

For long-term, high-yield production of recombinant antibodies, stable
expression is preferred. For example, cells lines that stably express an antibody of
interest can be produced by transfecting the cells with an expression vector
comprising the nucleotide sequence of the antibody and the nucleotide sequence of a
selectable marker (e.g., neomycin or hygromycin), and selecting for expression of the

selectable marker. Such engineered cell lines may be particularly useful in screening
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and evaluation of compounds that interact directly or indirectly with the antibody

molecule.

The expression levels of the antibody molecule can be increased by vector
amplification (for a review, see Bebbington and Hentschel (1987) “The use of vectors
based on gene amplification for the expression of cloned genes in mammalian cells”
in DNA cloning, Vol. 3., Academic Press, New York). When a marker in the vector
system expressing antibody is amplifiable, an increase in the level of inhibitor present
in culture of host cell will increase the number of copies of the marker gene. Since the
amplified region is associated with the antibody gene, production of the antibody will
also increase (Crouse et al. (1983) Mol. Cell Biol. 3: 257 -266).

The host cell may be co-transfected with two expression vectors for use within
the invention, the first vector encoding a heavy chain derived polypeptide and the
second vector encoding a light chain derived polypeptide. The two vectors may
contain identical selectable markers which enable équal expression of heavy and light
chain polypeptides. Alternatively, a single vector may be used which encodes both
heavy and light chain polypeptides (Proudfoot (1986) Nature 322: 562 - 565; Kohler
(1980) Proc. Natl. Acad. Sci. USA 77: 2197 - 2199). The coding sequences for the
heavy and light chains may comprise cDNA or genomic DNA.

Once the antibody molecule of the invention has been recombinantly
expressed, it may be purified by any method known in the art for purification of an
antibody molecule, for example, by chromatography (e.g., ion exchange
chromatography, affinity chromatography such as with protein A or specific antigen,
and sizing column chromatography), centrifugation, differential solubility, or by any

other standard technique for the purification of proteins.

Alternatively, any antibody fusion protein may be readily purified by utilizing
an antibody specific for the fusion protein being expressed. For example, a system
described by Janknecht et al. allows for the ready purification of non-denatured fusion
proteins expressed in human cell lines (Janknecht et al. (1991) Proc. Natl. Acad. Sci.
USA 88: 8972 - 8976).
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The immunoglobulins of the invention include analogues and derivatives that
are either modified, i.e. by the covalent attachment of any type of molecule as long as
such covalent attachment that does not impair immunospecific binding beyond the
preferred binding affinity range discussed above. For example, but not by way of
limitation, the derivatives and analogues of the immunoglobulins include those that
have been further modified, e.g., by glycosylation, acetylation, pegylation,
phosphylation, amidation, derivatisation by known protecting/blocking groups,
proteolytic cleavage, linkage to a cellular ligand or other protein, etc. Any of
numerous chemical modifications may be carried out by known techniques, including,
but not limited to specific chemical cleavage, acetylation, formylation, etc.
Additionally, the analogue or derivative may contain one or more non-natural amino

acids.

Antibodies of the invention and fragments thereof, e.g., domain-deleted
antibody fragments, will be useful for purifying TAT-003 antigens, and for passive
anti-cancer immunotherapy, or may be attached to therapeutic effector moieties, e.g.,
radiolabels, cytotoxins, therapeutic enzymes, agents that induce apoptosis, in order to

provide for targeted cytotoxicity, i.e., killing of human colon tumor cells.

Anti-TAT-003 antibodies or fragments thereof may be administered in labeled
or unlabeled form, alone or in combination with other therapeutics, e.g.,
chemotherapeutics such as cisplatin, methotrexate, adriamycin, and other
chemotherapies suitable for colon cancer therapy, therapeutic proteins such as
lymphokines and cytokines, diagnostic and therapeutic enzymes, radionuclides,
prodrugs, cytotoxins, and the like. Antibodies of the invention or fragments thereof
can thus be conjugated to a therapeutic agent or drug moiety to modify a given
biological response. The therapeutic agent or drug moiety is not to be construed as
limited to classical chemical therapeutic agents (such as adriamycin, methotrexate,
cisplatin, daunorubicin, doxorubicin, methopterin, caminomycin, mitheramycin,
streptnigrin, chlorambucil, ifosfimide), though such classical chemotherapeutic agents
are contemplated. For example, the drug moiety may be a protein or polypeptide
possessing a desired biological activity. Such proteins may include, for example, a

toxin such as abrin, ricin A, calicheamicin, euperamicin, dynemicin, pseudomonas
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exotoxin, cholera toxin, diphtheria toxin and variants thereof; therapeutic protein such
as tumor necrosis factor, c-interferon, y-interferon, nerve growth factor, platelet
derived growth factor, tissue plasminogen activator, a thrombotic agent; an anti-
angiogenic agent, e.g., angiostatin or endostatin; a biological response modifier such
as a lymphokine, interleukin-1 (IL-1), interleukin-2 (IL-2), interleukin-6 (IL-6),
granulocyte macrophage colony stimulating factor (GM-CSF), granulocyte colony
stimulating factor (G-CSF), nerve growth factor (NGF) or other growth factor; or
hormones and hormone antagonists, such as corticosteroids, e.g., prednisone,
progestions, anthestrogens, e.g., tamoxifin, andrrogenes, e.g., texosteroid and
aromatase inhibitors. Other therapeutic moieties may include radionuclides such as
S0y, 125 131 Ny, 1SRy, 1585g, 610y 671Gy, 166, 1770, 130Re, 21%Bi, 211 At, 10%Pd,
212B;, and "**Re; antibiotics, e. g., calicheamicin; pro-drugs such as phosphate-
containing prodrugs, thiophosphate-containing prodrugs, sulfate containing prodrugs
peptide containing prodrugs, and beta lactam containing prodrugs; and drugs such as
but not limited to, alkylphosphocholines, topoisomerase I inhibitors, taxoids and

suramin.

Techniques for conjugating such therapeutic moieties to antibodies are well

known, see, e.g., Arnon et al. (1985) “Monoclonal Antibodies For Immunotargeting

Of Drugs In Cancer Therapy” in Monoclonal Antibodies and Cancer Therapy,
Reisfeld et al. (Eds.), pp. 243 - 56, Alan R. Liss, Inc.; Hellstrom et al. (1987)
“Antibodies For Drug Delivery” in Controlled Drug Delivery, 2nd Edit. Robinson et
al. (Eds.) pp. 623 - 53, Marcel Dekker, Inc.; Thorpe (1985) “Antibody Carriers Of
Cytotoxic Agents In Cancer Therapy: A Review” in Monoclonal Antibodies:
Biological and Clinical Applications Pinchera et al. (Eds.) pp. 475 - 506; (1985)
“Analysis, Results, And Future Prospective Of The Therapeutic Use Of Radiolabeled

Antibody In Cancer Therapy” in Monoclonal Antibodies For Cancer Detection And
Therapy, Baldwin et al. (Eds.) pp. 303 - 16, Academic Press; Thorpe et al. (1982)
Immunol. Rev. 62: 119 - 58; and Dubowchik et al. (1999) Pharmacology and
Therapeutics 83: 67 - 123. Alternatively, an antibody can be conjugated to a second
antibody to form an antibody heteroconjugate as described in US 4,676,980. An

antibody with or without a therapeutic moiety conjugated to it, can be used as a
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therapeutic agent that is administered alone or in combination with cytotoxic factor(s)
and/or cytokine(s).

The administered composition may include a pharmaceutically acceptable
carrier, and optionally adjuvants, stabilizers, etc., used in antibody compositions for

therapeutic use. Administration may be local or systemic.

Screening Methods

The invention provides methods for identifying candidate compounds that
bind to a TAT-003 polypeptide or have a stimulatory or inhibitory effect on the
expression or activity of a TAT-003 polypeptide. Examples of compounds, include,
but are not limited to, nucleic acids (e.g., DNA and RNA), carbohydrates, lipids,
proteins, peptides, peptidomimetics, hormones, cytokines, antibodies, agonists,
antagonists, small molecules, aptamers (see US 5,756,291 and 5,792,613), nucleic
acid-protein fusions (see US 6,489,116), other drugs, and combinations and variations
thereupon. These methods, whether cell-based or cell-free, can be used to screen a

plurality (e.g., a library) of candidate compounds.

Compounds can be obtained using any of the numerous suitable approaches in
combinatorial library methods known in the art, including: biological libraries;
spatially addressable parallel solid phase or solution phase libraries; synthetic library
methods requiring deconvolution; the “one-bead one-compound” library method; and
synthetic library methods using affinity chromatography selection, The biological
library approach is limited to peptide libraries, while the other four approaches are
applicable to peptide, non-peptide oligomer or small molecule libraries of compounds
(Lam (1997) Anticancer Drug Des. 12: 145 -167; US Patent Nos. 5,738,996; and
5,807,683).

Examples of methods for the synthesis of molecular libraries can be found in
the art, for example in: DeWitt et al. (1993) Proc. Natl. Acad. Sci. USA 90: 6909 -
6913; Erb et al. (1994) Proc. Natl. Acad. Sci. USA 91: 11422 - 11426; Zuckermann et
al. (1994) J. Med. Chem. 37: 2678 - 2685; Cho et al. (1993) Science 267: 1303 -
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1305; Carell et al. (1994) Angew. Chem. Int. Ed. Engl. 33: 2059 - 2061; Carell et al,
(1994) Angew. Chem. Int. Ed. Engl. 33: 2061 - 2064; and Gallop et al. (1994) J. Med.
Chem. 37: 1233 - 1251.

Libraries of compounds may be presented, e.g., presented in solution (e.g.,
Houghten (1992) Biotechniques /3: 412 - 421), or on beads (Lam (1991) Nature 354:
82 - 84), chips (Fodor (1993) Nature 364: 555 - 556), bacteria (US 5,223,409), spores
(US 5,571,698; 5,403,484 and 5,223,409), plasmids (Cull et al. (1992) Proc. Natl.
Acad. Sci. USA 89: 1865-1869) or phage (Scott and Smith (1990) Science 249: 386 -
390; Devlin (1990) Science 249: 404 - 406; Cwirla et al. (1990) Proc. Natl. Acad. Sci.
USA 87: 6378 - 6382; and Felici (1991) J. Mol. Biol. 222: 301 - 310).

In a preferred embodiment, the invention provides methods for the
identification of compounds that inhibit TAT-003 polypeptide and/or polynucleotide
expression or activity, that includes contacting a candidate compound with a TAT-003
and detecting the presence or absence of binding between said compound and said
TAT-003, or detecting an alteration in TAT-003 expression or activity. Further
methods are also included for the identification of compounds that inhibit TAT-003
expression or activity, comprising: administering a compound to a cell or cell
population, and detecting an alteration in TAT-003 expression or activity. Preferably
such compounds inhibit at least 0.1%, at least 1%, at least 5%, or at least 10% of the
activity of a TAT-003 polypeptide or TAT-003 nucleic acid sequence described
herein. More preferably, such compoﬁnds inhibit at least 25%, at least 50%, at least
75%, or at least 90% of the activity of a TAT-003 polypeptide or TAT-003 nucleic
acid sequence described herein. Most preferably, such compounds inhibit at least
95%, at least 96%, at least 97%, at least 98%, or at least 99% of the activity of a TAT-
003 polypeptide or TAT-003 nucleic acid sequence described herein.

Inhibition or modulation of TAT-003 expression or biological activity by a
compound in a sample treated with a compound can be determined by comparison to
an untreated sample, a sample treated with a second compound, a control, or a
reference sample or value.

Candidate compounds can be identified as a modulator of the expression of the

TAT-003 polypeptide or nucleic acid based on a comparison to a control or
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referenced sample, preferably one that is not treated with the candidate compound.
For example, when expression of the TAT-003 polypeptide or mRNA encoding the
TAT-003 polypeptide is significantly greater in the presence of the candidate
compound than in its absence, the candidate compound is identified as a stimulator of
expression of the TAT-003 polypeptide or mRNA encoding said polypeptide.
Alternatively, when expression of the TAT-003 polypeptide or mMRNA
encoding the polypeptide is significantly less in the presence of the candidate
compound than in its absence, the candidate compound is identified as an inhibitor of

the expression of the TAT-003 polypeptide or mRNA encoding the polypeptide.

The level of expression of a TAT-003 polypeptide, or the mRNA that encodes
it, can be detenirlined by methods known to those of skill in the art based on the
present description. For example, TAT-003 mRNA expression can be assessed by
Northern blot analysis or RT-PCR, and protein levels can be assessed by Western blot

analysis or other means known in the art.

In another embodiment, compounds that modulate an activity or characteristic
of a TAT-003 polypeptide are identified by contacting a preparation containing the
TAT-003 polypeptide, or cells expressing the TAT-003 polypeptide with a candidate
compound or a control and determining the ability of the candidate compound to
modulate (e.g., stimulate or inhibit) an activity of the TAT-003 polypeptide. An
activity of a TAT-003 polypeptide can be assessed by detecting its effect on a
“downstream effector” for example, but without limitation, induction of a cellular
signal transduction pathway of the polypeptide (e.g., intracellular Ca2-+,
diacylglycerol, IP3, cAMP, or other intermediate), detecting catalytic or enzymatic
activity of the TAT-003 polypeptide on a suitable substrate, detecting the induction of
areporter gene (e.g., a regulatory element that is responsive to a TAT-003
polypeptide and is operably linked to a nucleic acid encoding a detectable marker,
e.g., luciferase), or detecting a cellular response, for example, cellular differentiation,
or cell proliferation as the case may be, based on the present description, techniques
known to those of skill in the art can be used for measuring these activities (see, e.g.,
US 5,401,639).
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Methods are also provided for selecting TAT-003 binding molecules, such as
antibodies, antibody-related proteins, or small molecules. Such methods include a
method for selecting an antibody that binds with high binding affinity to a mammalian
TAT-003 that includes the steps of: (a) providing a peptide including a TAT-003
polypeptide, optionally coupled to an immunogenic carrier and (b) contacting the
TAT-003 polypeptide with a TAT-003 binding molecule, wherein the TAT-003
binding molecule is an antibody, under conditions that allow for complex formation
between the TAT-003 polypeptide and the antibody, thereby selecting a TAT-003
binding molecule that binds with high binding affinity to a mammalian TAT-003.
Preferably such compounds bind one or more TAT-003 polypeptides specifically.
Such compounds may also include, but are not limited to, nucleic acids (e.g., DNA
and RNA), carbohydrates, lipids, proteins, peptides, peptidomimetics, hormones,
cytokines, antibodies, agonists, antagonists, small molecules, aptamers (see US Pat.
Nos. 5,756,291 and 5,792,613), nucleic acid-protein fusions (see US Pat. No.
6,489,116), other drugs, and combinations and variations thereupon. Such compounds
may have uses in diagnosis of cancer, such as colon cancer. Such compounds may
also have uses in treatment of cancer, such as colon cancer, even in the absence of a
measurable alteration in TAT-003 expression or activity, for example, such as might
be expected in a non-activity based binding assay.

The ability of the candidate compound to interact directly or indirectly with
the TAT-003 polypeptide can be determined by methods known to those of skill in the
art (e.g., by flow cytometry, a scintillation assay, immunoprecipitation or Western
blot analysis).

In one embodiment, a TAT-003 polypeptide is used as a “bait protein” in a
two-hybrid assay or three-hybrid assay to identify other proteins that bind to or
interact with the TAT-003 polypeptide (see e.g., US Pat. No. 5,283,317; Zervos et al,
(1993) Cell 72: 223 - 232; Madura et al. (1993) J Biol Chem. 268: 12046 - 12054;
Bartel ef al. (1993) Biotechniques. 14: 920 - 924; Iwabuchi et al. (1993) Oncogene. §:
1693 - 1696; and WO 94/10300). As those skilled in the art will appreciate, such
binding proteins are also likely to be involved in the propagation of signals by a TAT-
003 polypeptide. For example, they may be upstream or downstream elements of a
signaling pathway involving a TAT-003 polypeptide. Alternatively, polypeptides that
interact with a TAT-003 polypeptide can be identified by isolating a protein complex
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comprising a TAT-003 polypeptide (i.e. a TAT-003 polypeptide which interacts
directly or indirectly with one or more other polypeptides) and identifying the
associated proteins using methods known in the art such as mass spectrometry or
Western blotting (for examples see Blackstock and Weir (1999) Trends in
Biotechnology 17: 121 - 127; Rigaut (1999) Nat Biotechnol. /7; 1030 - 1032; Husi
(2000) Nat Neurosci. 3: 661 - 669; Ho et al. (2002) Nature 415: 180 - 183; Gavin et
al. (2002) Nature 415: 141 - 147).

In all cases, the ability of the candidate compound to interact directly or
indirectly with the TAT-003 polypeptide can be determined by methods known to
those of skill in the art including, for example, flow cytometry, a scintillation assay,
an activity assay, mass spectrometry, microscopy, immunoprecipitation, and Western
blot analysis. Panels of hybridomas or purified monoclonal antibodies may be
screened, for example, using antigen displayed on the surface of filamentous
bacteriophage as described in Lijnen et al. (1997) Anal Biochem. 248: 211 - 215.

Also provided are comparative methods for identifying a candidate compound
for the treatment of cancer, that include: (a) measuring the binding of a TAT-003
binding molecule to a TAT-003 polypeptide in the presence of a test compound; and
(b) measuring the binding of the TAT-003 binding molecule to a TAT-003
polypeptide in the absence of the test compound; wherein a level of binding of the
TAT-003 binding molecule to a TAT-003 polypeptide in the presence of the test
compound that is less than the level of binding of the TAT-003 binding molecule to a
TAT-003 polypeptide in the absence of the test compound is an indication that the test
compound is a potential therapeutic compound for the treatment of a cancer. Also
provided are methods for identifying a compound for diagnosing a cancer that
include: (a) measuring the binding of a TAT-003 binding molecule to a TAT-003
polypeptide in the presence of a test compound; and (b) measuring the binding of the
TAT-003 binding molecule to a TAT-003 polypeptide in the absence of the test
compound; wherein a level of binding of the TAT-003 binding molecule to a TAT-
003 polypeptide in the presence of the test compound that is less than the level of
binding of the TAT-003 binding molecule to a TAT-003 polypeptide in the absence of
the test compound is an indication that the test compound is a potential compound for

diagnosing a cancer.
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In another embodiment, the availability of isolated TAT-003 polypeptides also
allows for the identification of small molecules and low molecular weight compounds
that inhibit the binding of TAT-003 polypeptides to binding partners (such as
antibodies, CDR regions, substrates, or interacting cellular biomolecules) through
routine application of high-throughput screening methods (HTS) (Gonzalez et al.
(1998) Curr Opin Biotech. 9: 624 - 631; Sarubbi et al. (1996) Anal Biochem. 237: 70
- 75; Martens et al. (1999) Anal Biochem. 273: 20 - 31).

In a preferred embodiment for therapeutic applications, identified compounds
(preferably antibodies) that bind TAT-003 and/or modulate TAT-003 expression or
activity also inhibit cell and/or tumor growth, proliferation, and/or metastasis, for
example, such as might be present in a cellular proliferative disease; or contribute to
cell death, such as through apoptosis. For example, an anti-TAT-003 antibody may
inhibit cell proliferation or promote cell death in colon tumor xenografts in mice via
an immune response. Such properties may be assayed by methods known in the art,
for example, cell death can be measured by determining cellular ATP levels, wherein
a cell that is undergoing cell death has a decreased level of cellular ATP compared to
a control cell. Cell death may also be measured by staining with a vital dye, for
example, trypan blue, wherein a cell that is dying will be stained with the vital dye,
and a cell that is not dying will not be stained with the dye. Inhibition of cell
proliferation can be measured, for example, by determining by standard means the
number of cells in a first population contacted with the compound compared to the
number of cells in a second population not contacted with the compound. If the
number of cells in the population contacted with the compound does not increase over
time or increases at a reduced rate compared to cells not contacted with the
compound, the candidate compound inhibits the proliferation of the cells. Common
proliferation assays include incorporating a radiolabelled substance such as *H-
thymidine in the DNA, and the assay for incorporating bromodeoxyuridine developed
by the Boehringer Mannheim GmbH. Cell growth can be measured, for example, by
determining the relative size of individual cells or the relative mass of a population of
cells between cells or populations of cells treated with the compound and untreated
cells. Metastasis may be measured by, for example, by the methods described in US
Pat. Nos. 6,245,898 or 6,767,700, using appropriate tumor samples. Assays may be

performed in cell culture, animal models, or in human clinical trials.
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Compounds or agents identified as modulators of TAT-003 polypeptide or
TAT-003 nucleic acid expression and/or activity, and/or identified as TAT-003
binding compounds by any of the methods herein may be used in further testing, or in
therapeutic or prophylactic use as an anti-cancer agent. Thus, the present invention
also provides assays for use in drug discovery or target validation in order to identify
or verify the modulators of TAT-003, preferably for treatment or prevention of
cancer. Test compounds can be assayed for their ability to modulate levels of a TAT-
003 polypeptide in a subject having cancer. Compounds able to modulate levels of a
TAT-003 polypeptide in a subject having cancer towards levels found in subjects free
from cancer or to produce similar changes in experimental animal models of cancer
can be used as lead compounds for further drug discovery, or used therapeutically.
Such assays can also be used to screen candidate drugs, in clinical monitoring or in
drug development, where an abundance of a TAT-003 polypeptide can serve as a

surrogate marker for clinical disease.

Diagnostics

The invention provides methods for detecting the presence and status of TAT-
003 polypef)tides in various biological samples, as well as methods for identifying
cells that express TAT-003 polypeptides. A typical embodiment of this invention
provides methods for monitoring TAT-003 protein in a tissue or bodily fluid sample

having or suspected of having some form of growth dysregulation such as cancer.

In general, a cancer may be detected in a patient based on the presence of one
or more colon cancer proteins and/or polynucleotides encoding such proteins in a
biological sample (for example, blood, sera, sputum, urine and/or tumor biopsies)
obtained from the patient. In other words, such proteins may be used as markers to
indicate the presence or absence of a cancer such as colon cancer. In addition, such
proteins may be useful for the detection of other cancers. The binding agents provided
herein may generally permit detection of the level of TAT-003 antigen that binds to
the agent in the biological sample. Binding agents may be compared or screened for
based on their strength of binding, selectivity, and/or other properties to find

preferrable binding agents for assays.
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There are a variety of assay formats known to those of ordinary skill in the art
for using a binding agent to detect polypeptide markers in a sample, including,
without limitation, immunoprecipitation followed by sodium dodecyl sulfate
polyacrylamide gel electrophoresis, 2-dimensional gel electrophoresis, competitive
and non-competitive assay systems using techniques such as Western blots,
immunocytochemistry, immunohistochemistry, immunoassays, e.g.,
radioimmunoassays, ELISA (enzyme linked immunosorbent assay), “sandwich”
immunoassays, immunoprecipitation assays, precipitation reactions, gel diffusion
precipitation reactions, immunodiffusion assays, agglutination assays, complement-
fixation assays, immunoradiometric assays, fluorescent immunoassays and protein A

immunoassays (See also, e.g., Harlow and Lane (1988) Antibodies: A Laboratory

Manual, Cold Spring Harbor Laboratory). In general, the presence or absence of a
cancer in a patient may be determined by (a) contactiﬁg a biological sample obtained
from a patient with a binding agent; (b) detecting in the sample a level of TAT-003
polypeptide that binds to the binding agent; and (c) comparing the level of TAT-003
polypeptide with a cut-off value, preferably a predetermined cut-off value. Cut-off
values may be determined by methods known in the art, such as by establishing
ranges of expression that give degrees of confidence in distinguishing a tumor sample

from a normal sample.

In a preferred embodiment, the assay involves the use of a binding agent
immobilized on a solid support to bind to the TAT-003 polypeptide(s) in a sample.
The bound polypeptide may then be detected using a detection reagent that contains a
reporter group and specifically binds to the binding agent/TAT-003 polypeptide
complex. Such detection reagents may comprise, for example, a binding agent that
specifically binds to the TAT-003 polypeptide or an antibody or other agent that
specifically binds to the binding agent, such as an anti-immunoglobulin, protein G,
protein A, or a lectin. Alternatively, a competitive assay may be utilized, in which a
TAT-003 polypeptide is labeled with a reporter group and allowed to bind to the
immobilized binding agent after incubation of the binding agent with the sample. The
extent to which components of the sample inhibit the binding of the labeled TAT-003
polypeptide to the binding agent is indicative of the reactivity of the sample with the
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immobilized binding agent. Suitable polypeptides for use within such assays include
full length TAT-003 proteins and polypeptide portions thereof to which the binding

agent binds, as described above.

The solid support may be any material known to those of ordinary skill in the
art to which a TAT-003 polypeptide may be attached. For example, the solid support
may be a test well in a microtiter plate or a nitrocellulose or other suitable membrane.
Alternatively, the support may be a bead or disc, such as glass, fiberglass, latex or a
plastic material such as polystyrene or polyvinylchloride. The support may also be a
magnetic particle or a fiber optic sensor, such as those disclosed, for example, in U.S.
Pat. No. 5,359,681. The binding agent may be immobilized on the solid support using
a variety of techniques known to those of skill in the art, which are amply described in
the patent and scientific literature. In the context of the present invention, the term
"immobilization" refers to both noncovalent association, such as adsorption, and
covalent attachment Immobilization by adsorption to a well in a microtiter plate or to
a membrane is preferred. In such cases, adsorption may be achieved by contacting the
binding agent, in a suitable buffer, with the solid support for a suitable amount of
time. The contact time varies with temperature, but is typically between about 1 hour
and about 1 day. In general, contacting a well of a plastic microtiter plate (such as
polystyrene or polyvinylchloride) with an amount of binding agent ranging from
about 10 ng to about 10 pg, and preferably about 100 ng to about 1 pg, is sufficient to

immobilize an adequate amount of binding agent.

In one embodiment, an antibody is used in the methods of screening and
diagnosis to detect and quantify a TAT-003 polypeptide. Preferably, the antibody is
used for detecting and/or quantifying the amount of a polypeptide as defined in the

first aspect of the invention in a biological sample obtained from said subject.

In one example, binding of antibody in tissue sections can be used to detect
aberrant TAT-003 polypeptide localization or an aberrant level of a TAT-003
polypeptide. In a specific embodiment, an antibody recognizing a TAT-003
polypeptide can be used to assay a patient tissue (e.g., a colon biopsy) for the level of

the TAT-003 polypeptide where an aberrant level of the TAT-003 polypeptide is
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indicative of carcinoma. An “aberrant level” includes a level that is increased or

decreased compared with the level in a subject free from cancer or a reference level.

In a further aspect, the method of detecting/quantifying the presence of a
TAT-003 polypeptide comprises detecting the captured polypeptide using a directly or
indirectly labeled detection reagent, e.g., a detectable marker such as, without
limitation, a chemiluminescent, enzymatic, fluorescent, or radioactive moiety. If no
labeled binding partner to the capture reagent is provided, the anti-TAT-003

polypeptide capture reagent itself can be labeled with a detectable marker (see above).

In a preferred embodiment, antibodies of the invention or fragments thereof
are conjugated to a diagnostic or therapeutic moiety. The antibodies can be used for
diagnosis or to determine the efficacy of a given treatment regimen. Detection can be

facilitated by coupling the antibody to a detectable substance.

Examples of detectable substances include various enzymes, prosthetic
groups, fluorescent materials, luminescent materials, bioluminescent materials,
radioactive nuclides, positron emitting metals (for use in positron emission
tomography), and non-radioactive paramagnetic metal ions (see generally U.S. Patent
No. 4,741,900 for metal jons which can be conjugated to antibodies for use as
diagnostics according to the present invention). Suitable enzymes include horseradish
peroxidase, alkaline phosphatase, beta-galactosidase, and acetylcholinesterase.
Suitable prosthetic groups include streptavidin, avidin and biotin. Suitable fluorescent
materials include umbelliferone, fluorescein, fluorescein isothiocyanate, thodamine,
dichlorotriazinylamine fluorescein, dansyl chloride and phycberythrin. Suitable
luminescent materials include luminol. Suitable bioluminescent materials include
luciferase, luciferin, and aequorin. Suitable radioactive nuclides include %5 3

In''! and T,

The foregoing antibodies can be used in methods known in the art relating to
the localization and activity of the TAT-003 polypeptides of the invention, e.g., for
imaging or radio-imaging these proteins, measuring levels thereof in appropriate

physiological samples, in diagnostic methods, etc. and for radiotherapy.
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In certain embodiments, the assay is a two-antibody sandwich assay, where
antibodies are immobilized on a solid support, and exposed to the sample, allowing
polypeptides in the sample to bind to the immobilized antibody. Once the antibody is
immobilized on the support the non-specific protein binding sites on the support are
typically blocked using a suitable blocking agent known to those of ordinary skill in
the art, such as bovine serum albumin or Tween 20™ (Sigma Chemical Co., St.
Louis, Mo.). The immobilized antibody is then incubated with the sample, and
polypeptide is allowed to bind to the antibody. Preferably, the contact time is
sufficient to achieve a level of binding that is at least about 95% of that achieved at
equilibrium between bound and unbound polypeptide. Those of ordinary skill in the
art will recognize that the time necessary to achieve equilibrium may be readily

determined by assaying the level of binding that occurs over a period of time.

Unbound sample may then be removed by washing the solid support with an
appropriate buffer, such as PBS containing 0.1% Tween 20™, The second antibody,
which contains a reporter group, may then be added to the solid support. Preferred

reporter groups include those groups recited above.

The detection reagent is then incubated with the immobilized antibody-
polypeptide complex for an amount of time sufficient to detect the bound polypeptide.
Unbound detection reagent is then removed and bound detection reagent is detected
using the reporter group. The method employed for detecting the reporter group
depends upon the nature of the reporter group. For radioactive groups, scintillation
counting or autoradiographic methods are generally appropriate. Spectroscopic
methods may be used to detect dyes, luminescent groups and fluorescent groups.
Biotin may be detected using avidin, coupled to a different reporter group (commonly
a radioactive or fluorescent group or an enzyme). Enzyme reporter groups may
generally be detected by the addition of substrate (generally for a specific period of

time), followed by spectroscopic or other analysis of the reaction products.

To determine the presence or absence of a cancer, such as colon cancer, the

signal detected from the reporter group that remains bound to the solid support is
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generally compared to a signal that corresponds to a cut-off value, preferably a
predetermined cut-off value. In one preferred embodiment, the cut-off value for the
detection of a cancer is the average mean signal obtained when the immobilized
antibody is incubated with samples from patients without the cancer. In general, a
sample generating a signal that is three standard deviations above the cut-off value is
considered positive for the cancer. In an alternate preferred embodiment, the cut-off
value is determined using a Receiver Operator Curve, according to the method of

Sackett et al. (1985) Clinical Epidemiology: A Basic Science for Clinical Medicine,

Little Brown and Co., p. 106-7. Briefly, in this embodiment, the cut-off value may be
determined from a plot of pairs of true positive rates (i.e., sensitivity) and false
positive rates (100% specificity) that correspond to each possible cut-off value for the
diagnostic test result. The cut-off value on the plot that is the closest to the upper left-
hand corner (i.e., the value that encloses the largest area) is the most accurate cut-off
value, and a sample generating a signal that is higher than the cut-off value
determined by this method may be considered positive. Alternatively, the cut-off
value may be shifted to the left along the plot, to minimize the false positive rate, or to
the right, to minimize the false negative rate. In general, a sample generating a signal
that is higher than the cut-off value determined by this method is considered positive

for a cancer.

In a related embodiment, the assay is performed in a flow-through or strip test
format, wherein the binding agent is immobilized on a membrane, such as
nitrocellulose. In the flow-through test, polypeptides within the sample bind to the
immobilized binding agent as the sample passes through the membrane. A second,
labeled binding agent then binds to the binding agent-polypeptide complex as a
solution containing the second binding agent flows through the membrane. The
detection of bound second binding agent may then be performed as described above.
In the strip test format, one end of the membrane to which binding agent is bound is
immersed in a solution containing the sample. The sample migrates along the
membrane through a region containing second binding agent and to the area of
immobilized binding agent. Concentration of second binding agent at the area of
immobilized antibody indicates the presence of a cancer. Typically, the concentration

of second binding agent at that site generates a pattern, such as a line, that can be read
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visually. The absence of such a pattern indicates a negative result. In general, the
amount of binding agent immobilized on the membrane is selected to generate a
visually discernible pattern when the biological sample contains a level of TAT-003
polypeptide that would be sufficient to generate a positive signal in the two-antibody
sandwich assay, in the format discussed above. Preferred binding agents for use in
such assays are antibodies and antigen-binding fragments thereof. Preferably, the
amount of antibody immobilized on the membrane ranges from about 25 ng to about 1
ug, and more preferably from about 50 ng to about 500 ng. Such tests can typically be

performed with a very small amount of biological sample.

Of course, numerous other assay protocols exist that are suitable for use with
the TAT-003 polypeptides or binding agents of the present invention. The above
descriptions are intended to be exemplary only. For example, it will be apparent to
those of ordinary skill in the art that the above protocols may be readily modified to
use TAT-003 polypeptides to detect antibodies that bind to such polypeptides in a
biological sample. The detection of such TAT-003 specific antibodies may correlate

with the presence of a cancer.

A cancer may also, or alternatively, be detected based on the presence of T
cells that specifically react with a TAT-003 polypeptide in a biological sample.
Within certain methods, a biological sample comprising CD4" and/or CD 8" T cells
isolated from a patient is incubated with a TAT-003 polypeptide, a polynucleotide
encoding such a polypeptide and/or an antigen presentation complex (APC) that
expresses at least an immunogenic portion of such a polypeptide, and the presence or
absence of specific activation of the T cells is detected. For CD4" T cells, activation is
preferably detected by evaluating proliferation of the T cells. For CD8" T cells,
activation is preferably detected by evaluating cytolytic activity. A level of
proliferation that is at least two fold greater and/or a level of cytolytic activity that is
at least 20% greater than in disease-free patients indicates the presence of a cancer in

the patient.

In another embodiment, the compositions described herein may be used as

markers for the progression of cancer. In this embodiment, assays as described above
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for the diagnosis of a cancer may be performed over time, and the change in the level
of reactive polypeptide(s) or polynucleotide(s) evaluated. For example, the assays
may be performed every 24-72 hours for a period of 6 months to 1 year, and thereafter
performed as needed. In general, a cancer is advancing in those patients in whom the
level of TAT-003 polypeptide or polynucleotide detected increases over time. In
contrast, the cancer is not progressing when the level of reactive polypeptide or

polynucleotide either remains constant or decreases with time.

Certain in vivo diagnostic assays may be performed directly on a tumor. One
such assay involves contacting tumor cells with a binding agent. The bound binding
agent may then be detected directly or indirectly via a reporter group. Such binding
agents may also be used in histological applications. Alternatively, TAT-003

polynucleotide probes may be used within such applications.

As noted above, to improve sensitivity, multiple tumor i)rotein markers in
addition to TAT-003 may be assayed within a given sample. It will be apparent that
binding agents specific for different proteins may be combined within a single assay.
For example, such proteins might include: endosialin, CEA, BAFF, BAFF receptor,
her2/neu, Mucl6, G250, TweakR, PSMA, TRAIL-R1, TRAIL-R2, TP-1 antigen, 8H9
glycoprotein, EGP-1, EGP-2, KGF-2, A33 antigen, MCSP, lactadherin, EphA2,
EphA4, EphB2, CCR4, CD97, E48, CD44v6, DR4, DRS, vascular endothelial
cadherin, CD70, 5T4 fetal protein tropblast, Muc5AC, FAPA, LTBR, CD105,
CD§2,CDY5L, CFR-1, F1t3, PGRN, CD30, VEGFR-2, CD48, MOv18, Cripto, CD72
inhibitor receptor, Apo-1, Wnt-1, Wnt-2, uPAR, CD38, CD22, parathyroid hormone-
related peptide, CD155, scatter factor, VEGF, EGF receptor, transferrin receptor,
CD74 MHC Class II associated invariant chain, HLA-DR, TAG72, CanAg, C30.6,
GD2 ganglioside, GD3 ganglioside, adenocarcinoma Lewis Y antigen, Human
carcinoma L6 carbohydrate, 4F2, tenascin, CD46 complement regulator MCP,
CTLAA4, IL-8, CD45, EpCam, Muc18, Mucl, CD37, CD40, CD80, L1-CAM splice
variant, CD33, CD19, CD20, CD122, CD2, CD56, CD4, integrin atvB3, gamma
glutamyl transferase, CD23, MDR1, vitronectin, insulin-like growth factor receptor 1,
placental alkaline phosphatase, and/or neuropilin, and the like. Further, multiple

primers or probes may be used concurrently. The selection of tumor protein markers
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may be based on routine experiments to determine combinations that result in optimal
sensitivity. In addition, or alternatively, assays for TAT-003 polypeptides and/or
nucleic acids provided herein may be combined with assays for other known tumor

antigens.

In addition, nucleic acid molecules encoding the polypeptides or fragments
thereof may be used in their own right for the diagnostic assays of the invention. The
use of nucleic acid molecules which can hybridize to any of the TAT-003 nucleic acid
molecules is covered by the present invention. Such nucleic acid molecules are
referred to herein as “hybridizing” nucleic acid molecules. Hybridizing nucleic acid
molecules can be useful as probes or primers, for example, or in hybridization assays.
Desirably such hybridizing molecules are at least 8 nucleotides in length and

preferably are at least 25 or at least 50 nucleotides in length.

Hybridization assays can be used for detection, prognosis, diagnosis, or
monitoring of conditions, disorders, or disease states, associated with aberrant
expression of genes encoding a TAT-003 polypeptide, or for differential diagnosis of

patients with signs or symptoms suggestive of cancer.

Desirably the hybridizing molecules will hybridize to TAT-003 nucleic acids

under stringent hybridization conditions as known in the art and described above.

Nucleic acid molecules encoding the TAT-003 polypeptides or fragments
thereof can also be used to identify subjects having a genetic variation, mutation, or
polymorphism in a TAT-003 nucleic acid molecule that is indicative of a cancer or a
predisposition to develop cancer. These polymorphisms may affect TAT-003 nucleic
acid or polypeptide expression levels or biological activity. Such genetic alterations
may be present in the promoter sequence, an open reading frame, intronic sequence,
or untranslated 3’ region of a TAT-003 gene. As noted throughout, specific alterations
in the biological activity of TAT-003 can be correlated with the likelihood of cancer,
e.g., colon cancer, or a predisposition to develop the same. As a result, one skilled in

the art, having detected a given mutation, ¢an then assay one or more metrics of the
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biological activity of the TAT-003 protein to determine if the mutation causes or or

correlates with an increase in the likelihood of developing cancer.

Diagnostic Kits

The present invention further provides kits for use within any of the above
diagnostic methods. Such kits typically comprise two or more components necessary
for performing a diagnostic assay. Components may be compounds, reagents,
containers and/or equipment. For example, one container within a kit may contain a
monoclonal antibody or fragment thereof that specifically binds to a tumor protein.
Such antibodies or fragments may be provided attached to a support material, as
described above. One or more additional containers may enclose elements, such as
reagents or buffers, to be used in the assay. Such kits may also, or alternatively,
contain a detection reagent as described above that contains a reporter group suitable

for direct or indirect detection of antibody binding.

Alternatively, a kit may be designed to detect the level of mRNA encoding a
tumor protein in a biological sample. Such kits generally comprise at least one
oligonucleotide probe or primer, as described above, that hybridizes to a
polynucleotide encoding a tumor protein. Such an oligonucleotide may be used, for
example, within a PCR or hybridization assay. Additional components that may be
ﬁresent within such kits include a second oligonucleotide and/or a diagnostic reagent

or container to facilitate the detection of a polynucleotide encoding a tumor protein.

The invention also provides diagnostic kits, comprising a capture reagent (e.g.,
an antibody) against a TAT-003 polypeptide as defined above. In addition, such a kit
may optionally comprise one or more of the following: (1) instructions for using the
capture reagent for diagnosis, prognosis, therapeutic monitoring or any combination
of these applications; (2) a labeled binding partner to the capture reagent; (3) a solid
phase (such as a reagent strip) upon which the capture reagent is immobilized; and (4)
a label or insert indicating regulatory approval for diagnostic, prognostic or

therapeutic use or any combination thereof.
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Pharmaceutical Compositions and Therapies

The invention also provides various immunogenic or therapeutic compositions
and strategies for the prophylaxis and/or treatment of cancers that express TAT-003
such as colon cancers in a subject, including therapies aimed at inhibiting the
transcription, translation, processing or function of TAT-003 as well as cancer

vaccines.

In another aspect, the present invention provides a method treatment of cancer
in a subject, which comprises administering to said subject a therapeutically effective

amount of at least one TAT-003 polypeptide.

In a yet another aspect, the present invention provides the use of at least one
TAT-003 polypeptide in the preparation of a pharmaceutical composition for use in
the prophylaxis and/or treatment of cancer. The subject may be a mammal and is

preferably a human,

In a particular embodiment, a TAT-003 polypeptide is fused to another
polypeptide, such as the protein transduction domain of the HIV/TAT protein, which
facilitates the entry of the fusion protein into a cell (Asoh et al. (2002) Proc. Natl.
Acad. Sci. USA 99: 17107 - 17112), is provided for use in the manufacture of a

pharmaceutical composition for the treatment of cancer.
In a further aspect, the present invention provides a method for the
prophylaxis and/or treatment of cancer in a subject, which comprises administering to

said subject a therapeutically effective amount of at least one TAT-003 nucleic acid.

In a yet another aspect, the present invention provides the use of at least one

TAT-003 nucleic acid in the preparation of a pharmaceutical composition for use in
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the prophylaxis and/or treatment of cancer. The subject may be a mammal and is

preferably a human.

The present invention provides a method for the treatment and/or prophylaxis
of cancer in a subject comprising administering to said subject, a therapeutically
effective amount of at least one antibody that binds to a TAT-003 polypeptide. In
another aspect, the present invention provides the use of an antibody which binds to at
least one TAT-003 polypeptide in the preparation of a pharmaceutical composition for
use in the prophylaxis and/or treatmént of cancer. In particular, the preparation of
vaccines and/or compositions comprising or consisting of antibodies is a preferred

embodiment of this aspect of the invention.

Any of the compounds described herein when used for therapeutic or
prophylactic methods (human or veterinary), will normally be formulated into a
pharmaceutical composition in accordance with standard pharmaceutical practice,
e.g., by admixing the active agent and a pharmaceutical acceptable carrier. Thus,:
according to a further aspect of the invention there is provided a pharmaceutical
composition comprising at least one active agent of the invention and a
pharmaceutical acceptable carrier. Pharmaceutical acceptable carriers for use in the
invention may take a wide variety of forms depending, e.g., on the route of

administration.

Thus, the pharmaceutical compositions described herein may be used for the
treatment of cancer, particularly for the immunotherapy of colon cancer. Within such
methods, the pharmaceutical compositions described herein are administered to a
patient. A patient may or may not be afflicted with cancer. Accordingly, the
pharmaceutical compositions herein may be used to prevent the development of a
cancer or to treat a patient afflicted with a cancer. Pharmaceutical compositions and
vaccines may be administered either prior to or following surgical removal of primary
tumors and/or treatment such as administration of radiotherapy or conventional
chemotherapeutic drugs. Administration of the pharmaceutical compositions may be
by any suitable method, including administration to a subject by any of the routes

conventionally used for drug administration, for example they may be administered
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parenterally, orally, topically (including buccal, sublingual or transdermal),
intravenously, intraperitoneally, intramuscularly, subcutaneously, intranasally,
intradermally, anally, vaginally, topically, and by oral routes or by inhalation. The
most suitable route for administration in any given case will depend on the particular
active agent, the cancer involved, the subject, and the nature and severity of the

disease and the physical condition of the subject..

Compositions for oral administration may be liquid or solid. Oral liquid
preparations may be in the form of, for example, aqueous or oily suspensions,
solutions, emulsions, syrups or elixirs, or may be presented as a dry product for
reconstitution with water or other suitable vehicle before use. Oral liquid preparations
may contain suspending agents, for example sorbitol, methyl cellulose, glucose syrup,
gelatin, hydroxyethyl cellulose, carboxymethyl cellulose, aluminium stearate gel or

hydrogenated edible fats, emulsifying agents, for example lecithin, sorbitan

monooleate, or acacia; water; non-aqueous vehicles (which may include edible oils),

for example almond oil, oily esters such as glycerine, propylene glycol, or ethyl
alcohol; preservatives, for example methyl or propyl p-hydroxybenzoate or sorbic

acid; flavoring agents, preservatives, coloring agents and the like may also be used.

In the case of oral solid preparations such as powders, capsules and tablets,
carriers such as starches, sugars, microcrystalline cellulose, diluents, granulating
agents, lubricants, binders, disintegrating agents, and the like may be included.

Such compositions may be prepared by any of the methods of pharmacy but
all methods include the step of bringing into association the active agent with the
carrier, which constitutes one or more necessary ingredients. Because of their ease of
administration, tablets and capsules represent the most advantageous oral dosage unit
form in which case solid pharmaceutical carriers are generally employed. In addition
to the common dosage forms set out above, active agents of the invention may also be
administered by controlled release means and/or delivery devices. Tablets and
capsules may comprise conventional carriers or excipients such as binding agents for
example, syrup, acacia, gelatin, sorbitol, tragacanth, or polyvinylpyrrolidone; fillers,
for example lactose, sugar, maize-starch, calcium phosphate, sorbitol or glycine;

tableting lubricants, for example magnesium stearate, talc, polyethylene glycol or

142



WO 2006/116681 PCT/US2006/016242

10

15

20

25

30

silica; disintegrants, for example potato starch; or acceptable wetting agents such as
sodium lauryl sulphate. The tablets may be coated by standard aqueous or non-
aqueous techniques according to methods well known in normal pharmaceutical

practice.

Pharmaceutical compositions of the present invention suitable for oral
administration may be presented as discrete units such as capsules, cachets or tablets,
each containing a predetermined amount of the active agent, as a powder or granules,
or as a solution or a suspension in an aqueous liquid, a non-aqueous liquid, an oil-in-
water emulsion or a water-in-oil liquid emulsion. Such compositions may be prepared
by any of the methods of pharmacy but all methods include the step of bringing into
association the active agent with the carrier, which constitutes one or more necessary
ingredients. In general, the compositions are prepared by uniformly and intimately
admixing the active agent with liquid carriers or finely divided solid carriers or both,
and then, if necessary, shaping the product into the desired presentation. For example,
a tablet may be prepared by compression or moulding, optionally with one or more

accessory ingredients.

Compressed tablets may be prepared by compressing, in a suitable machine,
the anti-cancer agent in a free-flowing form such as a powder or granules, optionally
mixed with a binder, lubricant, inert diluent, surface active or dispersing agent.
Moulded tablets may be made by moulding, in a suitable machine, a mixture of the
powdered compound moistened with an inert liquid diluent. Desirably, each tablet

contains from about 1 mg to about 500 mg of the active agent.

Compositions comprising an anti-cancer agent of the invention may also be
prepared in powder or liquid concentrate form. Thus, particularly suitable powders of
this invention comprise 50 to 100% w/w, and preferably 60 to 80% w/w of the
combination and 0 to 50% w/w and preferably 20 to 40% w/w of conventional
excipients. When used in a veterinary setting such powders may be added to animal
feedstuffs, for example by way of an intermediate premix, or diluted in animal

drinking water.

143



WO 2006/116681 PCT/US2006/016242

10

15

20

25

30

Liquid concentrates of this invention for oral administration suitably contain a
water-soluble compound combination and may optionally include a veterinarily
acceptable water miscible solvent, for example polyethylene glycol, propylene glycol,

glycerol, glycerol formal or such a solvent mixed with up to 30% v/v of ethanol.

Pharmaceutical compositions suitable for parenteral administration may be
prepared as solutions or suspensions of the active agents of the invention in water
suitably mixed with a surfactant such as hydroxypropylcellulose. Dispersions can also

be prepared in glycerol, liquid polyethylene glycols, and mixtures thereof in oils.

The pharmaceutical forms suitable for injectable use include aqueous or non-
aqueous sterile injection solutions which may contain anti-oxidants, buffers,
bacteriostats and solutes which render the composition isotonic with the blood of the
intended recipient, and aqueous and non-aqueous sterile suspensions which may
include suspending agents and thickéning agents. Extemporaneous injection solutions,
dispersions and suspensions may be prepared from sterile powders, granules and

tablets.

Exemplary targeting moieties include folate or biotin (see, e.g., US Pat. No.
5,416,016); mannosides (Umezawa and Eto (1988) Biochem Biophys Res Comm.
153: 1038 - 1044); antibodies (Bloemen et al. (1995) FEBS Lett. 357: 140 - 144;
Owais et al. (1995) Antimicrob Agents Chemother. 39: 180 - 184); surfactant protein
A receptor (Briscoe et al. (1995) Am J Physio. 268: 374 - 380), different species of
which may comprise the compositions of the inventions, as well as components of the
invented molecules; psi 20 (Schreier e al. (1994) J Biol Chem. 269: 9090 - 9098); see
also Keinanen and Laukkanen (1994) FEBS Lett. 346: 123 - 126; and Killion and
Fidler (1994) Immunomethods 4: 273 - 279. In one embodiment of the invention, the
anti-cancer agents of the invention are formulated in liposomes; in a more preferred
embodiment, the liposomes include a targeting moiety. For methods of manufacturing
liposomes; see, for example, US Pat. Nos. 4,522,811; 5,374,548; and 5,399,331. The
liposomes may comprise one or more moieties which are selectively transported into
specific cells or organs, thus enhancing targeted drug delivery (see, e.g., Ranade
(1989) J Clin Pharmacol. 29: 685 - 694). In a most preferred embodiment, the
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therapeutic compounds in the liposomes are delivered by bolus injection to a site
proximal to the tumor.

Pharmaceutical compositions suitable for rectal administration wherein the
carrier is a solid are most preferably presented as unit dose suppositories. Suitable
carriers include cocoa butter or other glyceride or materials commonly used in the art,
and the suppositories may be conveniently formed by admixture of the combination
with the softened or melted carrier(s) followed by chilling and shaping moulds. They

may also be administered as enemas.

Pharmaceutical compositions adapted for vaginal administration may be
presented as pessaries, tampons, creams, gels, pastes, foams or spray compositions.

These may comprise emollient or bases as commonly used in the art.

Pharmaceutical compositions may be conveniently presented in unit dose
forms containing a predetermined amount of an active agent of the invention per dose.
For example, the compositions may contain from 0.1% by weight, preferably from
10-60% by weight, of the active agent of the invention, depending on the method of
administration. The dosage to be administered of an active agent may vary according
to several factors, including, but not limited to, the particular active agent, the cancer
involved, the subject, the nature and severity of the disease and the physical condition
of the subject, and the selected route of administration; the appropriate dosage can be
readily determined by a person skilled in the art. For prophylactic or therapeutic use
in humans and animals, a dosage unit may contain, for example, but without
limitation, 0.001 mg/kg to 750 mg/kg of active agent, depending on factors such as
those aforementioned. Preferred unit dosage compositions are those containing a daily
dose or sub-dose, as recited above, or an appropriate fraction thereof, of the anti-

cancer agent.

It will be recognized by one of skill in the art that the optimal quantity and
spacing of individual dosages of an anti-cancer agent of the invention will be
determined by the nature and extent of the condition being treated, the form, route and
site of administration, and the particular subject being treated, and that such optimums

can be determined by conventional techniques. It will also be appreciated by one of
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skill in the art that the optimal course of treatment, i.e. the number of doses of an
active agent of the invention given per day for a defined number of days, can be
ascertained by those skilled in the art using conventional course of treatment

!

determination tests.

In a particular embodiment, a therapeutically effective amount of an agent can
be determined by monitoring an amelioration or improvement in disease symptoms, to
delay onset or slow progression of the disease, for example but without limitation, a
reduction in tumor size. Preferably such improvements in disease symptoms are by at
least 0.1%, at least 1%, at least 5%, or at least 10%. More preferably, such
improvements are by at least 25%, at least 50%, at least 75%,or at least 90%. Most
preferably, such improvements are by at least 95%, at least 96%, at least 97%, at least
98%, or at least 99%. Dosage regimens can be adjusted to provide the optimum
desired response (for example, see Hardman and Limbird (eds.) (2001) Goodman &
Gilman’s The Pharmacological Basis of Therapeutics, 10th edition, McGraw Hill,
New York; Beers and Berkow (eds.) (1999) The Merck Manual, 17" edition, Merck

Research Laboratories, Whitehouse Station, N.J.). In general, an appropriate dosage
and treatment regimen provides the active compound(s) in an amount sufficient to
provide therapeutic and/or prophylactic benefit. Such a response can be monitored by
establishing an improved clinical outcome (e.g., more frequent remissions, complete
or partial, or longer disease-free survival) in treated patients as compared to non-
treated patients. Increases in preexisting immune responses to a tumor protein
generally correlate with an improved clinical outcome. Such immune responses may
generally be evaluated using standard proliferation, cytotoxicity or cytokine assays,
which may be performed using samples obtained from a patient before and after
treatment. Such response can also be monitored by measuring the anti-TAT-003
antibodies in a patient or by vaccine-dependent generation of cytolytic effector cells
capable of killing the patient's tumor cells in vitro. Such vaccines should also be
capable of causing an immune response that leads to an improved clinical outcome
(e.g., more frequent remissions, complete or partial or longer disease-free survival) in

vaccinated patients as compared to non-vaccinated patients.
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The present invention also features a combination therapy involving the use of
a TAT-003 antibody or a TAT-003 vaccine, and that further includes administration
to the patient an additional treatment for cancer, with the additional treatment
administered within six months of administering the TAT-003 antibody or TAT-003
vaccine, In one embodiment, one or more anti-cancer agents are administered alone
or in combination (e.g., simultaneously, sequentially or separately) with one or more
additional treatments or therapeutic compounds for cancer and/or symptoms or
conditions related to the treatment thereof, wherein at least one of the therapies
involves TAT-003 peptides, TAT-003 nucleic acids, TAT-003 antibodies, TAT-003
binding molecules, or TAT-003 vaccines. The additional treatment can be, but is not
limited to, surgery, radiation therapy, chemotherapy, immunotherapy, anti-

angiogenesis therapy, or gene therapy.
' )

Examples of other preferable contemplated treatments for use in combination

with TAT-003-based treatments (see, for additional examples, Goodman & Gilman’s

The Pharmacological Basis of Therapeutics, supra, Chapter 52). Drug administration

may be performed at different intervals (e.g., daily, weekly, or monthly) and the
administration of each agent can be determined individually. Combination therapy
may be given in on-and-off cycles that include rest periods so that the patient's body

has a chance to build healthy new cells and regain its strength.

Depending on the type of neoplasm and its stage of development, the

* combination therapy can be used to treat the neoplasm, for example, colorectal

cancer, to slow the spreading of the colorectal cancer, to slow the colorectal cancer’s
growth, to kill or arrest colorectal cancer cells that may have spread to other parts of
the body from the original tumor, to relieve symptoms caused by the colorectal
cancer, or to prevent colorectal cancer in the first place. Combination therapy can
also help people live more comfortably by eliminating colorectal cancer cells that

cause pain or discomfort.
The administration of a combination of the present invention allows for the

administration of lower doses of each compound, providing similar efficacy and lower

toxicity compared to administration of either compound alone. Alternatively, such
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combinations result in improved efficacy in treating neoplasms with similar or

reduced toxicity.

EXAMPLES

Example 1
Reproducibility of Peptide Matching and Variance of Peptide Intensities

An experiment was conducted using a complex human tissue sample and the
sample was processed (solubilized and fractionated by 1D SDS polyacrylamide gel
electrophoresis (PAGE)). The gels were cut into 24 equal bands and each band was
digested with trypsin to obtain peptides for analysis by nano-liquid chromatography-
mass spectrometry (LC-MS)) to provide a total of 15 injections into the mass
spectrometer after pooling. Each peptide fraction was injected onto a reverse phase
capillary nano-liquid chromatography C;s column, coupled by electrospray to a
QTOF (quadrapole time of flight) mass spectrometer. Peptide maps were derived for
each of the 15 LC-MS isotope maps and all pairwise alignments between peptide
maps were performed according to methods found in “Constellation Mapping and
Uses Thereof” (PCT publication number WO 2004/049385, U.S. patent application
publication number 20040172200; hereinafter “Constellation Mapping™).

The reproducibility of peptide matching results for the 15 injections of the
same sample are summarized in Figure 1 demonstrating that 90% of peptides were
found in at least 14 out of the 15 injections. In addition, the median pairwise peptide-
matching rate was 98%.

The variance in peptide intensity results are summarized in Figure 2 where it
is demonstrated that the intensity values of the matched peptides showed little
variance. The median coefficient of variance (CV) was under 12%. Furthermore, each
CV value was calculated over 14 to 15 peptide intensity values, 90% of the time (see

Figure 1).
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Example 2
Predicting differential abundance from differential intensity

A controlled experiment was conducted where 3 proteins were spiked into a
complex sample at 14 different concentrations, from 1.25 fmoles to 500 fmoles, each
in triplicate yielding 42 samples that were analyzed by LC-MS. For each of the 3
proteins, 10 peptides were identified in each sample and their intensities re‘corded.
Peptide intensity was derived from the height of the peptide peak within the LC-MS
data.

All differential protein abundance (dA) ratios and corresponding differential
peptide intensity (dI) ratios were obtained. Figure 3 shows a plot of all such pairs
where the mean differential abundance (black line) and standard deviations were
plotted. Protein differential abundance (dA) was clearly predicted from peptide
differential intensity (dI).

Example 3
Predicting protein abundance from peptide abundance

Intensities were acquired from mouse plasma samples for three different

hemoglobin tryptic peptides by mass spectrometry using Constellation Mapping and

- Mass Intensity Profiling System (PCT publication number WO 03/042774 and US

publication number 20030129760; hereinafter “MIPS”) software. Briefly, proteins
from the plasma samples were solubilized and fractionated by 1D SDS-PAGE. Gels
were cut into 24 equal bands and each band was digested by trypsin to obtain peptides
for analysis by nano-LC-MS. Each peptide fraction was injected onto a reverse phase
capillary nano-liquid chromatography C;s column, coupled by electrospray to a
QTOF mass spectrometer.

Plasma samples were subjected, in parallel, to proteomics analysis through a
pair-wise comparison of the samples using MIPS and Constellation Mapping
softwares. The analyses yielded isotope maps (see Constellation Mapping) in which
thousands of peptide ions were visible, separated by retention time and a mass/charge
ratio. Each isotope map was converted to a peptide map with each complex peptide

isotope signature replaced by a single point, represented by the mass, charge,
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retention time, and intensity of that peptide. A nonlinear and dynamic retention time
correction procedure was devised (see Constellation Mapping) to match the retention
time when comparing two or more samples. The retention time correction procedure
was based on pattern matching at each time point, resulting in the ability to
accommodate even highly erratic behavior. Also identified in this process were those
peptides unique to one sample or the other.

Peptide matching between samples was followed by a determination of
relative intensity for each peptide, the automated calculation of which involved a form
of the MIPS technology. (While each peptide has a unique ionization potential,
making determinaﬁon of absolute abundance difficult, the relative abundance of a
peptide is directly related to its concentration in samples of similar complexity.)
Peptide da‘;a was also later subjected to manual validation to correct potential errors in
peptide matching. (Failures in peptide matching are largely due to peptide collision or
heavily populated regions of the peptide maps.)

LC-MS/MS analysis of the samples was used in peptide sequence
determination. Parent protein identification proceeded through Mascot (Matrix
Science, Boston, MA) and BLAST (Altschul et al. (1977) Nucl. Acids Res. 25: 3389 -
3402; Altschul et al. (1990) J. Mol. Biol. 215: 403 - 410), and identified hemoglobin
spectra were manually validated to confirm correct sequence assignment to the
spectra. The three peptides represented in Figure 4 were identified with m/z ratios of
637.8, 647.8, and 586.3. Manual validation of the peptide-matching between the LC-
MS run and the LC-MS/MS run was also performed to ensure that the sequenced
peptide corresponded to the desired hemoglobin peptide. Intensities of validated
hemoglobin peptides were normalized by dividing the intensity of a peptide in each
sample by the maximum intensity of that peptide.

Hemoglobin levels for the same samples were also determined for comparison
by an independent assay based on the catalytic activity of hemoglobin in the oxidation
of TMB (tetramethyl benzidine) in the presence of peroxide (Standefer and
Vanderjagt (1977) Clin. Chem. 23: 749). Briefly, 50 ml tubes were labeled for each
sample and placed on ice. Two additional 50 ml tubes were also prepared and placed
on ice -- one a blank, the other a control. The control was a pooled rat plasma (Pel-
Freez Biologicals, Rogers, AR; catalog number 36142) of known hemoglobin content,

used as a standard to calculate the hemoglobin content of the unknown samples:
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(Control concentration X ODgyg) /unknown sample ODggp. Two ml of TMB 1-
Component Microwell Peroxidase Substrate solution (KPL, Gaithersburg, Maryland;
catalog number 52-00-02) was added to all the labeled tubes, followed by addition of
10 pl of control plasma sample or plasma samples sequentially to their respective
labeled tube(s). The tube labeled ‘Blank’ did not contain any plasma. Note that the
time interval between additions of two consecutive plasma samples was one minute.
Samples were vortexed for 2 seconds at maximum speed, then left at ambient
temperature for 10 minutes. A BeckmanCoulter DU640B spectrophotometer was
zeroed with the Blank sample at 600 nm wax}elength, after ensuring that the lamp was
turned on at least 20 minutes prior to reading. Samples were transferred into
disposable cuvettes after 10 minutes, and the absorbance read at 600 nm. As seen in
these results (Figure 4), even a single peptide result as determined by mass
spectrometry was able to give a reliable picture of the behavior of the parent protein

in the sample.

Example 4
Identification of TAT-003 Overexpression in Colon Tumors

Tumor and normal epithelial cells were obtained from fresh colon resections
from 30 individuals. Purified plasma membrane (20 ng) was obtained from each
matching sample through the use of magnetic beads, coated with antibodies specific
for epithelial cell plasma membrane proteins. Procedures were as described in
“Preparation of Highly Purified Plasma Membranes” (PCT publication number WO
03/025565, U.S. patent application publication number 20030064359).

Briefly, cell suspensions were prepared in parallel for a human colon cancer
tissue biopsy and adjacent normal tissue by dissolving in an enzymatic solution that
included collagenase and elastase (Worthington Tissue Dissociation Guide,
Worthington Biochemical Corp., Freehold, NJ, 1990) in order to obtain dissociated
cells. Three blocks of tissue from each matched normal and tumor specimen were also
kept for RNA extraction. Each block weighed approximately 50 mg, and was archived
in RNAlater (Sigma-Aldrich; Product code R0901) at -80°C. After counting with a
hemocytometer, the cell suspensions were prepared for immunoisolation with a

combination of anti-ESA (ESA Ab-3, IgG), 200 pg/mL; Neomarkers, Fremont, CA,
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Catalog Number MS-181-P) and anti-CEA (CEA Ab-3, IgGaa, 200 pg/mL;
Neomarkers, Fremont, CA, Catalog Number MS-613-P) antibodies. Microbeads
(MACS Goat anti-mouse IgG MicroBeads (Miltenyi Biotec, Auburn, CA, Catalog
Number 48-401) were used to isolate the epithelial cells, and the cells were then
disrupted using a Parr bomb (Parr cell disruption bomb: Parr Instrument Company,
model number 4639). Epithelial plasma membranes were recovered using an LS
separation column (Miltenyi Biotec, Catalog Number 42-401) was placed on a
MidiMACS separation unit (magnet) (Miltenyi Biotec, Catalog Number 42-302)
followed by the positive (magnetic) fraction eluant being transferred to a SW 60 Ti
ultracentrifuge tube (Optima Ultracentrifuge: Beckman Coulter, Model XL-100K;
Ultracentrifuge rotor type SW 60 Ti: Beckman Coulter; Ultra-clear centrifuge tubes
(4 mL): Beckman, Catalog Number 344062), and a cushion of 50 uL 33% (1.28 M)
sucrose placed at the bottom of the tube. The sample was centrifuged at 50,000 rpm
for 30 minutes at 4°C to pellet the membranes, and the supernatant removed
(including the sucrose cushion). The pellet was resuspended in 100 puL
ST/antiprotease with a micropipettor and gentle vortexing and prepared for SDS-
PAGE. Proteins from plasma membrane fractions from normal and tumor tissues were
solubilized and fractionated by 1D SDS polyacfylamide gel electrophoresis (PAGE).
Gels were cut into 24 equal bands and each band was digested by trypsin to obtain
peptides for analysis by nano-liquid chromatography-mass spectrometry (LC-MS).
Each peptide fraction was injected onto a reverse phase capillary nano-liquid
chromatography Cis column, coupled by electrospray to a QTOF (quadrapole time of
flight) mass spectrometer.

In addition, tumor and normal purified plasma membrane was subjected, in
parallel, to proteomics analysis through a pair-wise comparison of samples from a
single individual using MIPS and Constellation Mapping softwares. The analyses
yielded isotope maps in which thousands of peptide ions were visible, separated by
retention time and a mass/charge ratio. Each isotope map was converted to a peptide
map with each complex peptide isotope signature replaced by a single point,
represented by the mass, charge, retention time, and intensity of that peptide. A
nonlinear and dynamic retention time correction procedure was devised to match the
retention time when comparing two or more samples. The retention time correction

procedure was based on pattern matching at each time point, resulting in the ability to
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accommodate even highly erratic behavior. Also identified in this process were those
peptides unique to one sample or the other.

Peptide matching between samples was followed by a determination of
relative intensity for each peptide and its automated calculation involved a form of the
MIPS technology. (While each peptide has a unique ionization potential, making
determination of absolute abundance difficult, the relative abundance of a peptide is
directly related to its concentration in samples of similar complexity.) Peptide data
was also later subjected to manual validation to correct potential errors in peptide
matching. (Failures in peptide matching are largely due to peptide collision or heavily
populated regions of the peptide maps.)

Most of the peptides appeared in each injection and their relative abundance

" varied with a standard deviation of the mean of only 14%. Such tightly reproducible
results allowed for the reliable detection of only slight differences between colon
samples. Intensity differences of two-fold were readily detected across many patient
samples. Differentially expressed peptides were subjected to manual MS to MS
peptide-matching validation to ensure that the target peptides were matched correctly
and expressed at the expected levels in the group and time point comparisons of
interest (see Figures 5 and 7 for peptide #1).

Once all patient samples were processed, a cross-study analysis was
perfofrned to identify those i)eptides determined to be over-expressed at a minimum
pre-determined threshold level in a minimum pre-determined percentage of patients.
For example, in the analysis of the thirty patient matched colon tumor and normal
samples, 106,547 peptides were observed, 21,720 peptides of which were
reproducibly observed in 30% or more of the study patients. Of these, 1509 were seen
to be at least ten-fold up-regulated in over 30% of the patients, 2704 at least five-fold,
and 3697 at least three-fold. Over 82% of all the peptides which were reproducible in
30% or more of the patients differed by less than three-fold between tumor and
normal. Peptides identified as over-expressed under these criteria, which were also
met by peptides from twenty out of a group of twenty-six previously identified
immunotherapy targets known to be over-expressed in colon cancer, or identified as
over-expressed under other criteria stringencies were subjected to targeted LC-
MS/MS analysis for sequence determination if MS/MS had not been previously
acquired. Manual validation of the peptide-matching between the LC-MS run and the
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LC-MS/MS run was performed to ensure that the sequenced peptide corresponded to
the desired differentially expressed peptide (see Figure 6 for peptide #1) Parent
protein identification proceeded through Mascot (Matrix Science, Boston, MA) and
BLAST (Altschul et al. (1977) Nucl. Acids Res. 25: 3389 - 3402; Altschul et al.
(1990) J. Mol. Biol. 215: 403 - 410), and, again, the spectra were manually validated
to confirm correct sequence assignment to the spectra. Peptides and proteins identified
by these methods are potential immunotherapy targets.

In this analysis peptide 1 (study peptide 17_3660, amino acid sequence
TISSLEEIVEK, SEQ ID NO: 1) was identified as a peptide differentially expressed at
least 3-fold (1.9 fold differential intensity corresponding to 3-fold differential
abundance) between normal and tumor colon samples in 40% or more of the 30 pairs
of patient samples examined (see Figures 5, 8, and 9 for Peptide 1) and sequenced
(see Figures 6 and 7 for Peptide 1). These data were confirmed in MS to MS
(peptide-matching and expression), MS to MS/MS (peptide-matching), and MS/MS
(spectra sequence) validation. The peptide was found to uniquely match to the TAT-
003 sequence (SEQ ID NO: 3), representative GenBank GI: 23273813). TAT-003 has
no previously described function or utility. The position of peptide 1 (17_3660) and in
the TAT-003 sequence is illustrated in Figure 10. Peptide 1 (17_3660) was detected
at the differential intensities shown in Figure 8, expressed as fold above normal, in
the thirty patients (levels at or below the noise level are given a replace value). The
differential expression is further illustrated in F igure 9.

As a plasma membrane protein differentially expressed at a higher level in
tumor cells as compared to adjacent normal cells, TAT-003 (SEQ ID NO: 3, see
Figure 10) and the sequenced peptide (SEQ ID NO: 1, see Figure 10) were identified

as targets for immunotherapy of colon cancer.

Example 5
TAT-003 cDNAs

TAT-003 encoding nucleic acids (e.g., SEQ ID NO: 2,4, 5, 9, 10, 13, 14,
17, 18,21, 22, 25, and 26) may be obtained by methods known in the art and from
other readily available sources. For example, L.M.A.G.E. Consortium clones (ATCC,

Manassas, VA) containing a TAT-003 nucleic acid sequence (for example, ATCC®
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Number: MGC-24936 GI Number: 30853610) can be ordered and sequenced using
appropriate primers and methods known in the art (see, for example, Glover and
Hames, DNA Cloning 1: Core Techniques, New York 1995, Roe ef al., DNA

Isolation and Sequencing, New York, 1996 or Sambrook ef al., Molecular Cloning: A

Laboratory Manual, Vols. 1, 2, and 3, Cold Spring Harbor Laboratory Press, NY,
1989). A coding sequence is illustrated in Figure 11 (SEQ ID NO: 4).

Alternatively, primers may be designed based on the ends or any facilitating

intervening sequences of a TAT-003 GenBank sequence (with or without flanking
sequences such as introduced restriction sites) to amplify TAT-003 nucleic acids by
PCR from a human ¢DNA library using appropriate temperatures and cycle times for
the nucleic acid sequences. Primers may also be comprised of or contain regions of
the protein sequence that correspond to the peptides that were observed to be over-
expressed in human tissues. A ¢cDNA library and 5'-RACE and/or 3°-RACE can be
used to obtain clones encoding portions of previously uncloned regions. RACE
(Rapid Amplification of cDNA Ends; See e.g., M. A. Frohman, "RACE: Rapid
Amplification of cDNA Ends," in Innis ef al. (eds) (1990) PCR Protocols: A Guide to
Methods and Applications, pp. 28-38; and Frohman ef a/. (1988) Proc. Natl. Acad.

Sci. 85: 8998 - 9002) is used to generate material for sequence analysis and

subcloning if necessary.

Genomic and cDNA libraries can also be screened to identify any libraries that
contain the TAT-003 gene (e.g., SEQ ID NO: 6, 11, 15, 19, or 23) or closely related
genes or sequences. In the preparation of genomic libraries, for example, DNA
fragments are generated, some of which will encode parts or the whole of a
polypeptide as defined herein. The DNA may be cleaved at specific sites using
various restriction enzymes. Alternatively, one may use DNAse in the presence of
manganese to fragment the DNA, or the DNA can be physically sheared, as for
example, by sonication. The DNA fragments can then be separated according to size
by standard techniques, including but not limited to agarose and polyacrylamide gel
electrophoresis, column chromatography and sucrose gradient centrifugation. The
DNA fragments can then be inserted into suitable vectors, including but not limited to
plasmids, cosmids, bacteriophages lambda or T4, and yeast artificial chromosomes

(Yacs) (see, for example, Sambrook et al. (1989) Molecular Cloning, a Laboratory

Manual, 1st Ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New
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York; Glover, D. M. (Ed.) (1985) DNA Cloning: A Practical Approach, MRL Press,
Ltd., Oxford, U.K. Vol. L, Li; Ausubel F. M. et al. (Eds.) (1989) Current Protocols in
Molecular Biology, Vol. I, Green Publishing Associates, Inc., and John Wiley &

Sons, Inc., New York). The genomic library may be screened by nucleic acid
hybridization to labeled probe (Benton and Davis (1977) Science 196: 180-182;
Grunstein and Hogness (1975) Proc. Natl. Acad. Sci. U.S.A. 72: 3961-3965).

Dot blot hybridization (Leary ez al. (1983) Proc Natl Acad Sci U S A. 80:
4045 - 9; Grunstein and Hogness (1975) Proc. Natl Acad. Sci. USA 72: 3961 - 3965;
Benton and Davis (1977) Science 796: 180 - 182) may be performed to pre-screen
libraries. Positive libraries can then be screened by colony or plaque hybridization to
obtain genomic and/or cDNA versions of the TAT-003 gene (see, for example, Glover
and Hames (1995) DNA Cloning 1: Core Techniques, New York; Roe et al. (1996)
DNA Isolation and Sequencing, New York; or Sambrook et al: (1989) Molecular

Cloning: A Laboratory Manual, Vols. 1, 2, and 3, Cold Spring Harbor Laboratory
Press, NY).

Example 6
TAT-003 Vectors

TAT-003 nucleic acid sequences can be used as linearized DNA for direct in
vitro translation, or may be sub-cloned into vectors such as plasmids or viral vectors.
Such vectors have use in producing TAT-003 proteins and nucleic acids as well as
phenotypes associated with their expression, or inhibition thereof such as in a
transgenic “knockout” mouse, but are not limited to these uses. PCR, incorporation of
restriction sites, and the like for use in subcloning into vectors can be found for
example in Sambrook et al., Molecular Cloning: A Laboratory Manual, Vols. 1, 2,
and 3, Cold Spring Harbor Laboratory Press, NY, 1989,

An expression vector, in this embodiment utilizing pGEX-6P-1 (Product # 27-
4597-01, Amersham Biosciences, San Francisco) as a backbone, comprising the
sequence of Figure 11, is shown in Figure 13 (SEQ ID NO: 7). Junction sequences
are illustrated, as are some common restriction endonuclease recognition sites. The

vector is useful for producing a purified GST-TAT-003 fusion protein, and the GST
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peptide portion may be removed by protease cleavage, according to manufacturer’s
instructions.

Briefly, in one working example, the vector in Figure 13 is produced utilizing
a PCR product of the TAT-003 coding sequence (obtainable per Example 5 or
Examples 7 and 8) produced with primers to incorporate Notl sites and remain in-
frame with the GST fusion (for example, 5’ -CTC GAG CGG CCG CAT ATG AAC
AAA GCC ACA GGT TCC- 3’ (SEQ ID NO: 36) for the 5° end of the coding
sequence and 5°-GTC ACG ATG CGG CCG CTC ACG TTC TAC TTG GCT-3’
(SEQ ID NO: 37) for the 3’ end of the coding sequence). Temperatures and cycle
times are calculated for the primers chosen. After digestion with NotI and gel
purification, the PCR fragment is ligated into dephosphorylated (with calf intestine
alkaline phosphatase, see for example Seeburg et al. (1977) Nature 220: 486; Ullrich
et al. (1977) Science 196: 1313) Notl digested pGEX-6P-1. Expression of
re’combinant protein is evaluated by SDS-PAGE and Western blot analysis.

Similarly a HIS-tag expression vector, such as pET-45b from Novagen (San
Diego) is produced using primers to incorporate a Kpnl flanking the TAT-003 coding
sequence and keeping it in-frame with the HIS-tag. Baculovirus (Pharmingen) and
Yeast (Invitrogen) expression vectors containing His/fusion protein tags are also made
in this way and the expression of recombinant protein is evaluated by SDS-PAGE and
Western blot analysis.

Similar subcloning strategies are used with the desired TAT-003 nucleic acid
sequences to produce other vectors, such as knock-out and knock-in vectors,
expression vectors for mammalian cells, adenoviral vectors, vaccinia virus vectors,

other tag or fusion vectors, and the like,

Example 7
Extraction of RNA from tumors

Three blocks of tissue from each matched normal and tumor specimen were
kept for RNA extraction. Each block weighed approximately 50 mg, and was archived
in RNAlater (Sigma-Aldrich; Product code R0901) at -80°C (see Example 4). High
quality RNA can later be obtained from most tissues using an RNeasy Mini Kit from

QIAGEN (Valencia, CA). Each RNA preparation quality can be assessed by
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formaldehyde-agarose gel electrophoresis (see Figure 14). Generally, at least 15 mg
of RNAlater-stored material was used for a target cloning attempt. Approximately 35
pg of RNA was typically recovered from a 50 mg piece of archived tissue. The RNA
was converted to cDNA using standard reverse transcription with oligo-dT and

random hexamer primers (Invitrogen, Carlsbad, CA).

Example 8
Cloning TAT-003 Nucleic Acids from Tumors

The TAT-003 nucleic acid sequences can be confirmed by cloning from the
colon tumor tissues used. This process may also identify polymorphisms, mutations,
and/or variants including those particular to, or.common to, the tumors used. One of
the methods that can be used for cloning TAT-003 nucleic acids is taken from the
general cloning methodology used for cloning CD44 and CD98 from tumor cDNA.
This method includes the following three steps and is described below: 1) defining
the start and stop sites of the target clone by RACE-PCR (Rapid Amplification of
cDNA Ends — Polymerase Chain Reaction), preferably using the peptide sequence
information obtained through the proteomics analysis for primer generation; 2)
discovering variants by PCR walk from one end of the target to the other; and 3)
assembly of full length clones by overlap PCR (see Figure 15).

In step 1 (see Figure 15), RACE (Rapid Amplification of cDNA Ends)-PCR
is performed to define the 5° and 3’ ends of the target nucleic acid, and to confirm the
open reading frame of TAT-003. The GeneRacer kit from Invitrogen (Carlsbad, CA)
can be used for the 5’ and 3’ RACE-PCR reactions. The primers are derived from
identified TAT-003 peptides (e.g., peptide 1 (study peptide 17 3660, amino acid
sequence TISSLEEIVEK, SEQ ID NO: 1)) with fallback to any TAT-003 GenBank
or isolated sequence. Both 5” and 3> RACE-PCR reactions are sub-cloned and
sequenced. The sequences obtained are checked for the presence of the identified
peptides. The sequences are then used to define the PCR primers for the next step in
the process. A typical RACE-PCR reaction from a tumor is shown as an example in
Figure 16. RACE-PCR can be foregone should the genomic organization of the gene

be considered to have been reliably described previously.
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In step 2 (see Figure 15), PCR walking can be performed from both the 5°-
and 3’-ends, using primers designed from the sequence confirmed by RACE-PCR,
with the primers usually defined at about 400-500 base pair intervals along the length
of the target. With that size amplimer, standard agarose gels can generally be used to
distinguish PCR products with even small differences in length (i.e., potential
variants). The walk can be done in single or multiple exon-sized steps. One primer at
the 5’ end of the target is paired to primers that are progressively more distant. The
same process is repeated from the 3’ end. The PCR products obtained are cloned and
sequenced to define the variants and allow further primer definition. PCR walks will
be conducted using cDNA from patients that demonstrated a differential expression
for the particular target. The amplimer patterns will be compared. If there are no
differences, amplimers from 1 patient will be sub-cloned and sequenced to confirm
the gene identity and the location of identified target peptides (e.g., peptide 1 (study
peptide 17_3660, amino acid sequence TISSLEEIVEK, SEQ ID NO: 1)). Amplimers
that do not match in size across the patients or are not found in all patients will be
individually sub-cloned and sequenced. Once the identity of the target and the
presence of the target peptides are confirmed, a full-length clone per target or target
variant will be generated. The approach may depend on the length of the target gene.
Targets greater than 5 or 6 kb may require multiple PCRs and assembly via restriction
digest and subcloning, For targets without variants and up to ~6 kb long, full length
c¢DNAs can be recovered by PCR, using primers specific to the 5’ and 3’ ends. For
targets with variants, full length clones will be recovered by Overlap PCR.

In step 3, Overlap PCR, (see Figure 15), full length target clones can be
retrieved by a series of overlapping PCR reactions. The following strategy is typically
used: the first reaction is used to amplify the variant-specific region. Then, other
amplifications using primers defined within the variant-specific region and adjoining
5’ and 3’ areas would be done. These amplification products would be used as
templates with primers specific for the 3’ and 5’ ends, to generate amplification
products that span the entire cDNA. The full length cDNA would then be sub-cloned,
and sequenced to confirm its correctness. The tumor cell origin of full length clones
could then be further confirmed through antibody generation and use in

immunostaining (see, for example, Examples 10, 11, 14, 15, and 19).
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Example 9
Case Studies for Cloning Methods

The following case study further exemplifies the use of this method, cloning
5 of CD98 based on the peptide information obtained by mass spectrometry using the
methods described in Example 4. CD98, a protein of 529 amino acids with a single
transmembrane domain, was cloned using primers corresponding to the following.

Table 1. CD98 peptide information

Patierit {gel bard)

SEQ |0 No, Peplide Amino acld | &4 55 &5 52 63
e VAEDEAEAAAARK 4750 101 16,11
29 [GDLGAFQGHGAGNLAGLK | 126- 144 1344 | 10,11
40 GLYLGRIHEK 157 - 168 . 10,11
4 DOVALTOLLOIDENFG SKEREDSLLOSAK | 169 - 187 13,14
PP ECFDSLLOSAK 189107 10,11
43 VILOLYPNYR 203312 1243 | 1091 | 1814 {1 1011
14 LLTSFLPAGLLR 339350 | 14 oA | 10,11
" GGBEDPGELLELFR T0-423 | 14 10T | 13,44 | 10,11
o HOLLLSTOPGR 497 - 502 1011
a7 ADLLLSTQFCREEGSPLELER 432 . 512 10,41 | 153,34
A8 . LKLEPHEGLLLR 913 - 524 10,11 10,1

10
Primers were designed using 5 peptides IGDLQAFQGHGAGNLAGLK
(SEQ ID NO: 39), VILDLTPNYR (SEQ ID NO: 43), LLTSFLPAQLLR (SEQ ID
NO: 44), GQSEDPGSLLSLFR (SEQ ID NO: 45) and
ADLLLSTQPGREEGSPLELER (SEQ ID NO: 47)). Cloning of CD98 was done from
15  c¢DNA of tumor RNA from a patient in which the peptides were identified. A single
CD98 variant was detected and successfully cloned. Exemplary RACE-PCR reactions
for CD98 are shown in Figure 16.
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Table 2. CD44 peptide information

Patient {gel band}
SEQIDNO: Paptida Amino acid §3 < 56 62
49 B kL‘v‘ I SGMNGAVEDR Q82584 8,533,24 | 2224 9,24
50 KPSBLNGEATK 6O5-708 - 48 4324 17,20, 21,22
51 SGEMYMHLYNG T08-115 7,20,21,2% |
52 ESSETF’DCJFMTMEY’R 16731 28,24 2324 1 7,2021,22 9,24
53 HLGINYDIK T32-739 : 7,20,21,22 |

Primers were designed using 3 peptides (LVINSGNGAVEDR (SEQ ID NO:
49), KPSGLNGEASK (SEQ ID NO: 50), and ESSETPDQFMTADETR (SEQ ID
NO: 52)). Cloning of CD44 was initially done from ¢DNA of tumor RNA from 1
tumor, and was followed by cloning from two other tumors. Multiple CD44 variants

were cloned and sequenced, see Figares 17 and 18.

Example 10
Expression and Purification of a TAT-003 polypeptide

A number of protocols may be used to purify TAT-003 polypeptides, such as
immunoaffinity purification with available antibodies. Alternatively, tagged or fusion
proteins such as those produced by vectors described in Example 6 can be expressed
and purified with appropriate methodologies. ,

GST-TAT-003 fusion polypeptides, such as can be produced with the GST-
fusion expression vector of Example 6 and Figure 13 can be purified as follows, or
alternately by following Amersham protocols (GST Gene Fusion System Handbook,
product number 18-1157-58). pGEX-TAT-003 is transformed using Top 10
(Invitrogen, Inc) competent cells. A 5 ml culture of cells containing the pGEX-TAT-
003 vector is grown in LB (containing 100 mg/litre ampicillin) at 37°C, This culture
is used inoculate and expand the culture, eventually inoculating 1 litre of LB broth
(containing 100 mg/1 liter ampicillin) with 100 ml of cell culture (1:10 culture and LB
dilution). The cells are grown until the OD (optical density) reaches 0.6 - 1.0 at 600
nm fixed wavelength. Cells are induced with IPTG to a final concentration of 1mM

for several hours - as best maximizes expression per pre-testing with several different
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time points. Cells are pelleted in a centrifuge over 15 minutes at 2000 RPM and
washed three times with 1X PBS, keeping the cells on ice at all times. 10 ml of lysis
solution (1X PBS, 100mM EDTA, 1% 1000x apropotin, ImM AEBSF, 0.5mM DTT)
are then added to the pellet and the cells are sonicated three times for 45 seconds
each. Triton X is added to a 1% final concentration. The solutions containing the cells
are then placed on a rotary shaker at 4°C for 15 minutes, followed by spinning the
cells for 15 minutes at 7000 RPM, and collect the supernatant into Beckman
centrifuge tubes. The supernatant is spun again for 30 minutes at 45 K and the
supernatant is separated. 2 ml of 50% gluthione sepharose beads (Pharmacia) is added
to the lysed cells, and the samples are incubated at 4°C for 5 hours or overnight on a
rotator. The beads are spun and the supernatant is separated. The beads are then
washed 3 times with 50 volumes of 1X PBS (containing 1% triton) and one time with
50 volumes of 50 mM Tris (pH 7.5) and 150 mM NaCl. The protein is then eluted
from the beads using 3-4 mls of 10mM reduced gluthione in 50 mM Tris (pH 8.0) and
again with 1-2 mls of the 10 mM gluthione. The eluted protein is dialyzed in dialysis
buffer (20 mM Hepes, 150mM KCL, 0.2mM EDTA, 1mM AEBSF, 20% glycerol) for
5-8 hours, but preferably overnight. The dialysed protein is analyzed by SDS-PAGE
to verify the protein size and the purification procedure.

To remove the GST portion of the fusion protein, follow manufacturer
instructions for pPGEX-6P-1. Alternatively a GST-fusion may be designed that relies
on other proteases, such as thrombin for cleavage.

His-tagged TAT-003 polypeptides can be expressed (see Example 6 for a
potential vector description) in E. coli, and then extracted. Recombinant protein from
a 250 ml cell pellet is extracted in 3 ml of extraction buffer by sonicating 6 times,
with 6 second pulses at 4°C. The extract is then centrifuged at 15000 x g for 10
minutes and the supernatant collected. The recombinant protein can be assayed for
biological activity at this time.

The recombinant protein is purified by Ni-NTA affinity chromatography
(Qiagen) according to the following protocol, performing all steps at 4°C (refer to
Qiagen protocols for more detail): use 3 ml Ni-beads (Qiagen), equilibrate column
with equilibration buffer, load protein extract, wash with the equilibration buffer,

elute bound protein with 0.5 M imidazole.
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Recombinant TAT-003 proteins may also be purified using other routine
protein purification methods, such as ammonium sulfate precipitation, affinity
columns (e.g., immunoaffinity), size-exclusion, anion and cation exchange
chromatography, gel electrophoresis and the like (see, generally, R. Scopes (1982)
Protein Purification, Springer-Verlag, N.Y. and Deutscher (ed.) (1990) Methods in
Enzymology Vol. 182: Guide to Protein Purification, Academic Press, Inc. N.Y.).

- The purified TAT-003 polypeptides, and TAT-003 complexes provided by the

present invention are, in one embodiment, highly purified (i.e., at least about 90%

homogeneous, more often at least about 95% homogeneous). Homogeneity can be
determined by standard means such as SDS-polyacrylamide gel electrophoresis and
other means known in the art (see, e.g., Ausubel ez al.). It will be understood that,
although highly purified TAT-003 polypeptides, or TAT-003 complexes are
sometimes desired, substantially purified (e.g., at least about 75% homogeneous) or
partially purified (e.g., at least about 20% homogeneous) TAT-003 polypeptides, or
TAT-003 complexes are useful in many applications, and are also provided by the
present invention. For example, partially purified TAT-003 may be useful for

screening test compounds for TAT-003 modulatory activity, and other uses.

]

Example 11
Antibody Generation

Monoclonal antibodies in humanized or chimeric forms are useful for treating
a variety of neoplastic diseases. TAT-003 antibodies are produced as follows. A
TAT-003 polypeptide or modification thereof may be coupled to a carrier, such as
keyhole limpet hemocyanin (KLH). Coupling of TAT-003 to KLH is performed as
follows. 10 mg of the TAT-003 polypeptide is dissolved in 2 ml of phosphate
buffered solution (PBS 1x). 1 ml of KLH (Pierce products #77100) is added to the
peptide solution and stirred (1 mole of peptide/50 amino acids). The KLH
concentration is 10 mg/ml. 20 pl of glutaraldehyde (25% aqueous solution) is added
to the peptide/carrier solution with constant stirring, incubated for 1 hour, and then a
glycine stop solution is added. The peptide/carrier conjugate is separated from the

peptide by dialysis against PBS.
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Polyclonal antibodies can be prepared according to standard methods, and an
immune response enhanced with repeated booster injections, at intervals of 3 to 8
weeks. The success of the immunization can be verified by determining the
concentration of antibodies in a western blot or ELISA or both. More specifically, to
generate polyclonal antibodies to TAT-003, the TAT-003 polypeptide conjugated to
KLH is injected into rabbits in accordance with an 164 day immunization regimen,
after which the animals that produce specific antibodies are bled.

In order to sample the serum prior to immunization, 10 ml of blood per rabbit
can be taken as a pre-immune control. TAT-003 polypeptides may also be used in
competing peptide controls. Primary immunizations may be carried out with Freund's
complete adjuvant and subsequent boosts with incomplete Freund's adjuvant (IFA) (1
ml per rabbit, 0.5 ml per thigh muscle). Each injection consists of approximately 200
pg of the purified peptide. At days 21, 42, and 70, a booster injection is given with
IFA. At days 31, 42 and 80, 10 ml of blood is collected from the central ear artery for
titer determination (6 ml/kg/rabbit). At day 80, the titer of the sera is checked, and 3
more injections are given (IFA) at 4 week intervals, followed by blood sampling 10
days later. 10 days after the last boost, anesthetized rabbits are exsanguinated via
cardiac puncture, and antisera are collected. ‘

Goat polyclonal antibodies can also be generated according to standard
methods. Goats can be immunized as follows. On day 1, all goats receive a primary
immunization of 1 mg of TAT-003 polypeptide-KLH conjugates in complete Freund's
adjuvant. Boosts are done by injection of 1 mg TAT-003 polypeptide-KLH in
incomplete Freund's adjuvant for the goats. Serum samples from bleeds are tested for
reactivity by ELISA against TAT-003-BSA conjugates. From the third set of bleeds,
total IgG can be purified by ammonium sulfate precipitation and TAT-003
polypeptide-reactive IgG can be purified using a TAT-003 polypeptide affinity
column. IgG fractions are tested for reactivity to TAT-003 polypeptide as described
herein. The exact immunization schedule was as follows: Day 1, primary
immunization; Day 21, first boost immunization; Day 30, first bleed; Day 46, second
boost immunization; Day 53, second boost immunization; Day 60, second bleed; Day
76, third boost immunization; Day 83, third boost immunization; and Day 90, third
bleed.
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Monoclonal antibodies may be prepared using TAT-003 polypeptides and
standard hybridoma technology (see, e.g., Kohler et al. (1975) Nature 256: 495 - 497,
Kohler ef al. (1976) Eur. J. Immunol. 6: 511 - 519; Kohler et al. (1976) Eur. J.
Immunol. 6: 292 - 295; Hammerling ez al. (1981) in Monoclonal Antibodies and T
Cell Hydridomas, Elsevier, NY; Ausubel et al. (1999) Current Protocols in Molecular

Biology, Wiley Interscience, New York). Once produced, monoclonal antibodies are
also tested for specific TAT-003 polypeptide recognition by immunoprecipitation and
western blot énalysis (e.g., by using the methods described in Ausubel et al., supra).

The generation of monoclonal antibodies can be carried out as follows. Mice
are immunized initially with a TAT-003 polypeptide in complete Freund’s adjuvant.
All subsequent immunizations are made with a TAT-003 polypeptide in Freund’s
incomplete adjuvant or PBS (in a final volume of 0.5 ml; 1:1 with adjuvant) as a
vehicle. The following booster immunizations are made at 2-6 week intervals: Boost
1, TAT-003 polypeptide; Boost 2, PBS and 100 pg of 8-map TISSLEEIVEK peptide
(SEQ ID NO: 1); Boost 3, puriﬁed TAT-003 (SEQ ID NO: 3) and 100 pg of 8-map
TISSLEEIVEK peptide (SEQ ID NO: 1); Boost 4, purified TAT-003 (SEQ ID NO: 3)
and 200 pg CTISSLEEIVEK-KLH conjugate (SEQ ID NO: 54 and KLH conjugate);
Boost 5, purified TAT-003 and 100 pg CTISSLEEIVEK-KLH conjugate (SEQ ID
NO: 54 and KLH conjugate). Splenocytes from these mice are fused to the FO
murine B cell line (ATCC CRL-1646) to generate specific hybridoma clones.
Hybridoma supernantants are screened by ELISA.

Monoclonal antibodies can also be made in mice by genetic immunization.
Plasmids containing a TAT-003 coding sequence, along with a restriction map, can be
provided to Genovac (Aldevron LLC, Fargo, ND). Genovac subclones the TAT-003
or a portion thereof into their immunization vector, and mice are be immunized.
Transfections of the same construct will are used to screen by flow cytometry the
resulting hybridomas. Antibody reactivity can be confirmed by
immunohistochemistry on cells transiently transfected or mock transfected cells with

an expression vector containing TAT-003 coding sequence.
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Example 12
Screening fof Antibodies

The antibodies of the invention may be selected by immobilizing a TAT-003
peptide and then panning a library of human antibody chains as described herein
using the immobilized TAT-003 domain to bind antibody. The specificity and
activity of specific clones can be assessed using assays known in the art. After a first
panning step, a library of phage containing a plurality of different single chain
antibodies displayed on phage having improved binding to the TAT-003 peptide is
obtained. Subsequent panning steps provide additional libraries with higher binding

affinities.

Example 13
Cloning of Antibody Sequences

For recombinant production of the antibody, the nucleic acid encoding it may
be isolated and inserted into a replicable vector for further cloning (amplification of
the DNA) or for expression. DNA encoding the monoclonal antibody is isolated and
sequenced using conventional procedures (e.g., by using oligonucleotide probes that
are capable of binding specifically to genes encoding the heavy and light chains of the
antibody). Many vectors, as described herein, are available. The vector components
generally include, but are not limited to, one or more of the following: a signal
sequence, an origin of replication, one or more marker genes, an enhancer element, a

promoter, and a transcription termination sequence.

Example 14
Antibody Production

Suitable host cells for cloning or expressing the DNA in the vectors herein are
prokaryote, yeast, or higher eukaryote cells including animal and plant cell cultures.
In general, host cells are transformed with the expression or cloning vectors for anti-
TAT-003 antibody production and cultured in conventional nutrient media modified

as appropriate for inducing promoters, selecting transformants, or amplifying the
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genes encoding the desired sequences. The antibody composition prepared from the
cells can be purified according to standard methods well known in the art.

Amino acid sequence variants of the antibody are prepared by introducing
appropriate nucleotide changes into the antibody DNA, or by peptide synthesis. Such
variants include, for example, deletions from, and/or insertions into and/or
substitutions of, residues within the amino acid sequences of the antibodies of the
examples herein. Any combination of deletion, insertion, and substitution is made to
arrive at the final construct, provided that the final construct possesses the desired
binding characteristics. A useful method for identification of certain residues or
regions of the antibody that are preferred locations for mutagenesis is called alanine

scanning mutagenesis.

Example 15
Antibody Purification

Total rabbit IgG can be purified from serum using a Pharmacia protein A
HiTrap column according to the manufacturer's recommendations. Briefly, a HiTrap
column is equilibrated with 3 column volumes of start buffer (0.2 M sodium
phosphate buffer, pH 7.0). Serum is applied, using a syringe through a luer adaptor,
onto the column. The column is subsequently washed with 5 ml of start buffer.
Bound protein is eluted with 0.1 M glycine, pH 3.0, and collected in eppendorf tubes
containing 1M Tris pH 8.0 (50 pl/500 ul sample). Fractions are analyzed on
SDS-PAGE.

Goat polyclonal antibodies can be purified from serum samples as is described
above.

Mouse monoclonal antibodies can be produced as ascites, and purified using a
protein A column kit (Pierce) according to the manufacturer's instructions. Briefly, a
sample of ascites is diluted with binding buffer at a 1:1 final ratio. The sample is then
added to the top of the column, which has been previously equilibrated with binding
buffer, and allowed to flow through the matrix. The pass-through material is
collected and the column washed with 5 volumes of binding buffer. Mild elution
buffer is added to the column to release the bound IgG antibody from the matrix.

Other antibody isotypes are collected by switching to the IgG elution buffer. All the
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antibodies are collected in 1 ml fractions, which are analyzed by BCA to determine
total protein content and SDS-PAGE electrophoresis to establish the degree of
antibody purity. The fraction containing the most yield of IgG is desalted by passing
it through a D-salt column (Pierce). The antibody fraction is allocated and stored at
-80°C in PBS.

Example 16
Antibody Fragments

Antigen-binding fragments of anti-TAT-003 antibodies, which may be
produced by conventional techniques, are also encompassed by the 1\)resent invention.
Examples of such fragments include, but are not limited to, Fab and F(ab'), fragments.
Antibody fragments and derivatives produced by genetic engineering techniques are
also provided.

In one working example, pepsin digestion may be used to cleave the intact
TAT-003 antibody into antibody fragments as follows. A buffer exchange with
100mM sodium citrate (pH 3.5) using NAP™-10 columns (Amersham Pharmacia
Biotech) can be used. Pepsin digestion can also be done with an unrelated human
antibody (for example, Chrompure IgM, Dianova, Hamburg, Germany) to obtain a
suitable negative control. For each milligram of antibody, 5 pg pepsin (Sigma
Aldrich, Taufkirchen, Germany) is added, followed by incubation for 10-15 minutes
in a 37 °C water bath. The reaction is stopped by adding 1/10 volume of 3.0 M Tris
(pH 8.8) followed by centrifuging at 10,000 g for 30 minutes. Prior to use in
experiments, the fragmented TAT-003 antibody and the fragmented human control
antibody can be dialyzed against PBS.

Following cleavage, the success of pepsin digestion may be analyzed by SDS-
PAGE and Western blotting under non-reducing conditions. After blotting, the intact
antibody may show the characteristic bands corresponding to intact antibody,
monomeric forms, and light chains. By SDS-PAGE, the intact antibody may be
unable to migrate into the stacking gel. However, following 10-15 minutes of
treatment with pepsin, intact antibodies are completely digested into monomeric,
F(ab),, Fab, and light chain fragments which may be identified by molecular weight.
The fragmented TAT-003 antibody may be tested for tumor-binding on paraffin
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sections of human colon carcinomas and compared to the intact TAT-003. Both

antibody forms may possess similar binding patterns on tumor cells.

Example 17

CDR consensus sequences as immunogens and antigens

Cloning of the complementary-determining regions (CDRs) of anti-TAT-003
antibodies may be performed as follows, Total RNA from hybridomas which secrete a
TAT-003-specific monoclonal antibody can be prepared according to a standard
extraction procedure, and DNA fragments encoding the variable regions of the heavy
and light chains can be amplified from poly(A)+ RNA. The PCR products are then
cloned into a vector such as pCR4-TOPO, pCR2.1-TOPO, or pBADThio-TOPO
(Invitrogen) according to the manufacturer’s instructions. The resulting clones are
amplified in E. coli TOP10 cells (Invitrogen) with ampicillin (Roche) as a selective
marker. Plasmid DNA is isolated from amplified clones using QIAGEN maxiprep
kits, and nucleic acid sequencing is performed according to standard methods.
Predicted amino acid sequences are then derived from the DNA sequences using
Vector NTI (Informax). f

" On the basis of determining the predicted amino acid sequences, and
according to the Chothia CDR definitions (Chothia ef al. (1989) Nature 342: 877 -
83), CDRs of each variable region of mouse monoclonal antibodies to TAT-003 can
be determined.

Several algorithms are available, such as the Dayhoff and Genetiq symbol
comparison tables (Corpet (1988) Nucl. Acids. Res. 16: 10881 - 10890), for aligning
CDR3 sequences in order to derive a consensus sequence if multiple CDR sequences
are available. These algorithms seek the minimum common elements in a collection
of sequences. Immunizing antigens can be derived from determined CDR sequences
and/or from deduced consensus sequences. Such sequences may also be used as
antibody fragments, for example in TAT-003 binding assays, or as the basis for

constrained peptides.
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Example 18
Humanized Antibodies

Humanization can be essentially performed for a non-human TAT-003
antibody following the method of Winter and co-workers (Jones et al. (1986) Nature
321: 522 - 525; Riechmann et al. (1988) Nature 332: 323 - 327; Verhoeyen et al.
(1988) Science 239: 1534 - 1536), by substituting non-human TAT-003 antibody
CDRs or CDR sequences for the corresponding sequences of a human antibody, or
other methods referenced herein or known in the art. Accordingly, such "humanized"
antibodies are chimeric antibodies wherein substantially less than an intact human
variable domain has been substituted by the corresponding sequence from a non-
human species. In practice, humanized antibodies are typically human antibodies in
which some CDR residues and possibly some FR residues are substituted by residues

from analogous sites in rodent antibodies.

Example 19
TAT-003 Localization

To further characterize the cell surface expression of TAT-003, cell lines can
be transfected with expression vectors containing full-length TAT-003 as well as a
negative control and stained with anti-TAT-003 antibodies post-transfection
(generally about 24 to 72 hours later). Antibodies should be directed to an external
portion of TAT-003, and a panel of peptide directed antibodies may be used to map
external epitopes. Control antibodies, such as pre-immune serum for rabbit
polyclonals, or antibody pre-incubated with antigen peptide to compete the specific
binding. Surface expression can be visualized with the aid of microscopy, or analyzed
by FACS. Tumor samples and normal tissues may also be stained to further confirm

disease specific expression.

170



WO 2006/116681 PCT/US2006/016242

10

15

20

25

30

Example 20
Protein body atlas

A determination of the distribution of TAT-003 in diseased and normal by
tissue can be made by immunostaining of archived tissue sections, such as colon,
lung, heart, liver and kidney, using anti-TAT-003 antibodies. Paraffin embedded
formalin-fixed tissue can be sliced into 4 micron sections. Steam heat induced epitope
retrieval (SHIER) in 0.1M sodium citrate buffer (pH 6.0) may be used for optimal
staining conditions. Sections are incubated with 10% serum/PBS for 5 minutes.
Primary antibody is added to each section for 25 minutes at varying concentrations,
followed by a 25 minute incubation with a species-appropriate biotinylated secondary
antibody. A negative control, such as pre-immune IgG in the case of rabbit antibodies
should be used. Endogenous peroxidase activity is blocked by three 1.5 minute
incubations with hydrogen peroxidase. The avidin biotin complex/horse radish
peroxidase (ABC/HRP) system is used along with DAB chromogen to visualize
antigen expression, and slides are counterstained with hematoxylin, SHIER and

ABC/HRP may be used per Ventana Medical Systems, Tucson, Arizona.

Example 21
Animal Models (Transgenics and Knockouts)

A replacement-type targeting vector, which can be used to create a knockout
model, can be constructed using an isogenic genomic clone, for example, from a
mouse strain such as 129/Sv (Stratagene Inc., LaJolla, Calif.). Murine TAT-003
genomic sequence is provided (SEQ ID NO: 11) and additional sequence can be
determined using the methods of Example 5 and standard DNA sequencing methods.
Genomic sequences are also provided for chicken (SEQ ID NO: 19), rat (SEQ ID NO:
15), and dog (SEQ ID NO: 23). The targeting vector can be introduced into a suitably-
derived line of embryonic stem (ES) cells by electroporation to generate ES cell lines
that carry a profoundly truncated form of a TAT-003 gene. To generate chimeric
founder mice, the targeted cell lines are injected into a mouse blastula-stage embryo.

Heterozygous offspring can be interbred to homozygosity.
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Example 22
Antibody-Based Therapeutics

A patient diagnosed with a neoplasm, for example, a patient diagnosed with a
colon carcinoma, may be treated with TAT-003 antibodies or fragments thereof as
follows. Lugol’s solution may be administered, e.g., 7 drops 3 times daily, to the
patient. Subsequently, a therapeutic dose of *'I-TAT-003 antibody may be
administered to the patient. For example, a BI1 dose of 50 mCi may be given weekly
for 3 weeks, and then repeated at intervals adjusted on an individual basis, e.g., every
three months, until hematological toxicity interrupts the therapy. The exact treatment
regimen is generally determined by the attending physician or person supervising the
treatment. The radioiodinated antibodies may be administered as slow intravenous
infusions in 50 ml of sterile physiological saline. After the third injection dose, a
reduction in the size of the primary tumor and metastases may be noted, particularly

after the second therapy cycle, or 10 weeks after onset of therapy.

Example 23

Vaccines

In one working example, human administration of a TAT-003 polypeptide is
performed as follows. A vaccine composed of 60 mg of a recombinant TAT-003
f)olypeptide in a total volume of 15 ml of water containing 2% w/v sucrose, pH 7.5 is
orally administered to the patient. Administration of the vaccine is repeated at weekly
intervals for a total of 4 doses. Symptoms are recorded daily by the patient. To
determine adverse effects, physician interviews are performed weekly during the
period of vaccine administration, as well as 1 week and 1 month after the last
immunization. Anti-TAT-003 antibodies are measured in serum and saliva, and
antibody-secreting cells are monitored in peripheral blood collected 7 days after the

last immunization.
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Other Embodiments

It will be clear that the invention may be practiced other than as particularly
described in the foregoing description and examples. Numerous modifications and
variations of the present invention are possible in light of the above teachings and,

therefore, are within the scope of the claims.

Preferred features of each aspect of the invention are as for each of the other
aspects mutatis mutandis. The documents including patents, patent applications
including U.S. provisional application no. 60/675,603,' journal articles, abstracts,
laboratory manuals, books, or other disclosures mentioned herein are hereby
incorporated by reference. Further, the hard copy of the sequence listing submitted
herewith and the corresponding computer readable form are both incorporated herein

by reference in their entireties.

What is claimed is:
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1. A method of diagnosing a subject as having or having a risk of
developing a cellular proliferative disease, said method comprising measuring the
level of a TAT-003 polypeptide, or fragment thereof, in a sample from said subject
and comparing said level of TAT-003 polypeptide, or fragment thereof, to the level of
TAT-003 polypeptide, or fragment thereof, in a reference sample.

2. The method of claim 1, wherein an increase in said level of said TAT-
003 polypeptide, or fragment thereof, from the subject sample compared to the
reference sample is a diagnostic indicator of a cellular proliferative disease or a risk of

developing a cellular proliferative disease.

3. The method of claim 1, wherein said TAT-003 polypeptide comprises
an amino acid sequence that is at least 90% identical to the amino acid sequence of

SEQ ID NOs: 1 or 3.

4. The method of claim 3, wherein said TAT-003 polypeptide comprises
the amino acid sequence of SEQ ID NOs: 1 or 3.

5. The method of claim 4, wherein said TAT-003 polypeptide consists of
the amino acid sequence of SEQ ID NOs: 1 or 3.

6. A method of diagnosing a subject as having or having a risk of
developing a cellular proliferative disease, said method comprising measuring the
level of a TAT-003 nucleic acid in a sample from said subject and comparing said
level of TAT-003 nucleic acid, or fragment thereof, to the level of TAT-003 nucleic

acid, or fragment thereof, in a reference sample.

7. The method of claim 6, wherein an increase in said level of said TAT-
003 nucleic acid or fragment thereof from the subject sample compared to the
reference sample is a diagnostic indicator of a cellular proliferative disease or a risk of

developing a cellular proliferative disease.
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8. The method of claim 1 or 6, wherein said cellular proliferative disease
is cancer.
9. The method of claim 8, wherein said cancer is colon cancer.

10.  The method of claim 1 or 6, wherein the subject sample is a bodily

fluid, tissue, or cell from said subject.

11. A TAT-003 polypeptide, or fragment thereof, conjugated to an

immunogenic carrier.

12.  The TAT-003 polypeptide claim 11, wherein said immunogenic carrier
is serum albumin, keyhole limpet hemocyanin, soybean trypsin inhibitor, or bovine

thyroglobulin.

13.  The TAT-003 polypeptide of claim 11, wherein said polypeptide
comprises an amino acid sequence that is at least 90% identical to the amino acid

sequence of SEQ ID NOs: 1 or 3.

14.  The TAT-003 polypeptide of claim 13, wherein said polypeptide

comprises the amino acid sequence of SEQ ID NOs: 1 or 3.

15. A composition comprising a TAT-003 polypeptide, or fragment

thereof, and an adjuvant.

16.  The composition of claim 15, wherein said adjuvant is selected from
the group consisting of Freund’s adjuvant, aluminum salts, saponins, triterpenes,
monophosphoryl lipid A, cholera toxin, ISCOM’S®, PROVAX®, DETOX®, SAF,
Alum®, and Saponin®.

17.  The composition of claim 15, wherein said polypeptide comprises an
amino acid sequence that is at least 90% identical to the amino acid sequence of SEQ

ID NOs: 1 or 3.
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18.  The composition of claim 17, wherein said polypeptide comprises the

amino acid sequence SEQ ID NOs: 1 or 3.

19. A method of making an antibody that specifically binds to a TAT-003
polypeptide, said method comprising the steps of:

(i) immunizing a mammal with a TAT-003 polypeptide or immunogenic
fragment thereof;

(ii) extracting splenocytes from the immunized mammal;

(iii) fusing said splenocytes with a myeloma cell line, resulting in a hybridoma
cell line; and

(iv) purifying said antibody from said hybridoma cell line.

20.  The method of claim 19, wherein said TAT-003 polypeptide comprises
an amino acid sequence that is at least 90% identical to the amino acid sequence of

SEQ ID NOs: 1 or 3.

21.  The method of claim 20, wherein said TAT-003 polypeptide comprises
the amino acid sequence SEQ ID NOs: 1 or 3.

22.  The method of claim 19, wherein said immunizing of step (i) further

comprises administering an adjuvant to said mammal.

23. The method of claim 19, wherein said mammal is a mouse or a rabbit.

24.  An antibody or antibody fragment that specifically binds to a TAT-003
polypeptide, or fragment thereof, produced by the method of claim 19.

25. A method of making a TAT-003 polypeptide, or fragment thereof, said
method comprising:

(i) introducing a TAT-003 nucleic acid into an isolated host cell;

(i) incubating said host cell under conditions such that said TAT-003
polypeptide is expressed in the host cell; and

(iii)recovering said TAT-003 polypeptide from the host cell.
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26.  The method of claim 25, wherein said TAT-003 nucleic acid molecule
encodes a polypeptide comprising an amino sequence that is at least 90% identical to

the amino acid sequence of SEQ ID NOs: 1 or 3.

27.  The method of claim 26, wherein said TAT-003 nucleic acid molecule

encodes a polypeptide comprising the amino acid sequence of SEQ ID NOs: 1 or 3.
28.  The method of clam 25, wherein said TAT-003 nucleic acid molecule
comprises a nucleotide sequence that is at least 90% identical to the nucleotide

sequence of SEQ ID NOs: 2, 4, or 6.

29.  The method of claim 28, wherein said TAT-003 nucleic acid molecule
comprises the sequence of SEQ ID NOs: 2, 4, or 6.

30. A substantially pure TAT-003 polypeptide or fragment thereof.

31.  The polypeptide of claim 30, comprising an amino acid sequence that

is substantially identical to the amino acid sequence of SEQ ID NOs: 1 or 3.

32.  The polypeptide of claim 31, comprising the amino acid sequence of
SEQ ID NOs: 1 or 3.

33.  The polypeptide of claim 30, wherein said polypeptide is derived from

a mammal.
34.  The polypeptide of claim 33, wherein said mammal is a human.

35.  Use of a TAT-003 polypeptide in the manufacture of a medicament for

treating or preventing a cellular proliferative disease.

36.  The use of claim 35, wherein said cellular proliferative disease is

cancer.
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37.  The use of a TAT-003 polypeptide of claim 36, wherein said cancer is

colon cancer.

38. A substantially pure nucleic acid molecule comprising a sequence

encoding a TAT-003 polypeptide, or fragment thereof.

39.  The nucleic acid molecule of claim 38, wherein said nucleic acid

molecule encodes a human TAT-003 polypeptide.

40.  The nucleic acid molecule of claim 38, wherein said nucleic acid
molecule encodes a polypeptide comprising an amino sequence that is substantially

identical to the amino acid sequence of SEQ ID NOs: 1 or 3.

41.  The nucleic acid molecule of claim 40, wherein said nucleic acid
molecule encodes a polypeptide comprising the amino acid sequence of SEQ ID NOs:
1or3.

42.  The nucleic acid molecule of claim 38, wherein said nucleic acid
molecule comprises a nucleotide sequence that is substantially identical to the

nucleotide sequence of SEQ ID NOs: 2, 4, or 6.

43.  The nucleic acid molecule of claim 38, wherein said nucleic acid

molecule is DNA.

44, Use of a TAT-003 nucleic acid molecule in the manufacture of a

medicament for treating or preventing a cellular proliferative disease in a subject.

45. A nucleic acid molecule having at least 90% nucleic acid sequence
identity to a sequence encoding a TAT-003 polypeptide or a fragment thereof,
wherein said fragment comprises at least six amino acids and said nucleic acid
molecule hybridizes under high stringency conditions to at least a portion of a TAT-

003 nucleic acid molecule.
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46.  The nucleic acid molecule of claim 45, wherein said nucleic acid
molecule has 100% nucleic acid sequence identity to a nucleic acid molecule
encoding a TAT-003 polypeptide or a fragment thereof comprising at least six amino
acids, and said nucleic acid molecule hybridizes under high stringency conditions to

at least a portion of a TAT-003 nucleic acid molecule.

47. A nucleic acid molecule comprising a sequence having at least one
strand that is at least 95% complementary to a nucleic acid molecule encoding a TAT-
003 polypeptide or fragment thereof, wherein said nucleic acid molecule can reduce
the levels of said nucleic acid molecule encoding a TAT-003 polypeptide or fragment

thereof in a cell in which said nucleic acid is expressed.

48.  The nucleic acid molecule of claim 47, wherein said nucleic acid

molecule is specific for a TAT-003 coding region.

49.  The nucleic acid molecule of claim 48, wherein said nucleic acid

molecule is an RNAi molecule.

50. A non-human transgenic animal comprising the nucleic acid molecule

of claim 38.

51. A probe for analyzing the TAT-003 nucleic acid molecules of a
subject, said probe having at least 40% nucleic acid sequence identity to a sequence
encoding a TAT-003 polypeptide or a fragment thereof, wherein said fragment
comprises at least six amino acids and said probe hybridizes under high stringency
conditions to at least a portion of a TAT-003 nucleic acid molecule. |

52.  The probe of claim 51, wherein said probe has 100% complementarity
to a nucleic acid molecule encoding a TAT-003 polypeptide or a fragment thereof
comprising at least six amino acids, and said probe hybridizes under high stringency

conditions to at least a portion of a TAT-003 nucleic acid molecule.
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53.  Use of an antibody or fragment thereof that specifically binds to a
TAT-003 polypeptide in the preparation of a medicament for treating or preventing a

cellular proliferative disease in a subject.

54. A method of detecting the presence of a TAT-003 polypeptide in a
sample, said method comprising contacting said sample with a TAT-003 binding
molecule that specifically binds to a TAT-003 polypeptide and assaying for binding of
said TAT-003 binding molecule to said polypeptide.

55.  The method of claim 54, wherein the TAT-003 binding molecule is an
antibody.

56. A method of detecting the presence of a TAT-003 nucleic acid in a
sample, said method comprising contacting said sample with a probe of claim 51 or

52.

57.  Akit for the analysis of a TAT-003 nucleic acid molecule, said kit
comprising a nucleic acid molecule probe of claim 51 or 52 for analyzing the nucleic

acid molecules of a test subject.

58. A Xkit for the analysis of a TAT-003 polypeptide, said kit comprising an
antibody for analyzing the TAT-003 polypeptide of a test subject.

59. A method for preventing or ameliorating the effect of a TAT-003
polypeptide excess, said method comprising administering a therapeutically-effective
amount of a compound to a subject having a TAT-003 excess, wherein said
compound is sufficient to prevent or ameliorate said effect of said TAT-003

polypeptide excess.

60.  The method of claim 59, wherein said compound is an antibody or

fragment thereof which specifically binds to a TAT-003 polypeptide.
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61. A method for identifying a compound that binds to a TAT-003
polypeptide, said method comprising contacting said TAT-003 polypeptide with said
compound, and determining whether said compound binds said TAT-003 polypeptide.

62. A method for identifying a compound that modulates the expression or
activity of a TAT-003 nucleic acid molecule or polypeptide, said method comprising
contacting said TAT-003 nucleic acid molecule or polypeptide with said compound,

and determining the effect of said compound on said TAT-003 expression or activity.

63. A method for identifying a compound that can be used to treat or to
prevent a cellular proliferative disease, said method comprising contacting an
organism comprising having an increased level of expression of a TAT-003
polypeptide and having a phenotype characteristic of a cellular proliferative disease
with said compound, and determining the effect of said compound on said phenotype,
wherein detection of an improvement in said phenotype indicates the identification of

a compound that can be used to treat or to prevent a cellular proliferative disease.

64. A method of treating or preventing a cellular proliferative disease in a
subject, said method comprising administering to said subject a compound identified

using the method of claim 61, 62, or 63.

65.  Use of a compound identified using any one of claims 61, 62, or 63 in
the preparation of a medicament for treating or preventing a cellular proliferative

disease in a subject.

66. A composition for inducing an immune response in a subject, said
composition comprising a substantially pure TAT-003 polypeptide or fragment

thereof in a pharmaceutically-acceptable carrier.

67. A composition for inducing an immune response in a subject, said
composition comprising the nucleic acid molecule of claim 41 and a

pharmaceutically-acceptable carrier.
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68. A method of inducing an immune response to a TAT-003 polypeptide,
said method comprising the steps of:

(a) providing a TAT-003 polypeptide; and

(b) contacting said polypeptide with an immune system cell, thereby inducing

an immune response to said polypeptide.

69. A method of inducing an immune response in a subject, said method
comprising administering to said subject a composition comprising a TAT-003

polypeptide.

70. A method of inducing an immune response in a subject, said method
comprising administering to said subject a composition comprising the nucleic acid

molecule of claim 38.

71. A pharmaceutical composition comprising (i) a TAT-003 polypeptide

and (ii) a pharmaceutically acceptable carrier.

72. A method of preventing or treating a cellular proliferative disease in a
subject, said method comprising administering to said subject the pharmaceutical

composition of claim 71.

73. A pharmaceutical composition comprising (i) a compound that binds to

a TAT-003 polypeptide and (ii) a pharmaceutically acceptable carrier.

74.  The composition of claim 73, wherein said compound is an antibody or

fragment thereof that binds to said TAT-003 polypeptide.

75. A method of preventing or treating a cellular proliferative disease in a
subject patient, said method comprising administering to said subject the

pharmaceutical composition of claim 73.

76. A pharmaceutical composition comprising (i) a TAT-003 nucleic acid

molecule and (ii) a pharmaceutically acceptable carrier.
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77. A method of preventing or treating a cellular proliferative disease in a
subject patient, said method comprising administering to said subject the

pharmaceutical composition of claim 76.

78. A method of selecting a TAT-003 polypeptide binding molecule, said
method comprising the steps of:

(a) providing a TAT-003 polypeptide; and

(b) contacting the TAT-003 polypeptide with a candidate compound under
conditions that allow for complex formation between said TAT-003 polypeptide and
said candidate compound, thereby selecting a candidate compound that binds to a

TAT-003 polypeptide.

79.  The method of claim 78, wherein said conditions allowing for complex

formation also select for high affinity binding.

80.  The method of claim 78, wherein said candidate compound is an

antibody.

81.  The method of claim 78, wherein said candidate compound is an

antibody-related protein.

82.  The method of claim 78, wherein said candidate compound is a small

molecule.

83.  The method of claim 78, wherein said candidate compound is a TAT-

003 polypeptide.
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Figure 3
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Figure 7
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Figure 8
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Figure 9
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Figure 11
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Figure 14
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Figure 15
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Figure 16

5’ RACE 3’ RACE

16/18

SUBSTITUTE SHEET (RULE 26)



WO 2006/116681 PCT/US2006/016242

Figure 17
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Figure 18
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<110>

<120>

<130>

<150>
<151>

<160>
<170>
<210>
<211>
<212>
<213>

<400>

SEQUENCE LISTING
Caprion Pharmaceuticals, Inc.
TAT-003 AND METHODS OF ASSESSING AND TREATING CANCER
50111/053W02

US 60/675,603
2005-04-28

54

PatentIn version 3.3
1

11

PRT

Homo sapiens

1

Thr Ile Ser Ser Leu Glu Glu Ile Val Glu Lys

1

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

<400>

5 10

2

33

DNA

Homo sapiens

2

actatttcaa gcctagaaga aattgttgaa aag

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

<400>

267
PRT
Homo sapiens

3

Met Asn Lys Ala Thr Gly Ser Leu Asp Ile Thr Gln Ser Ile Glu Asp

1

5 10 15

Asp Pro Leu Leu Asp Ala Gln Leu Leu Pro His His Ser Leu Gln Ala

20 25 30

His Phe Arg Pro Arg Phe His Pro Leu Pro Thr Val Ile Ile Val Asn

35 40 45

Leu Leu Trp Phe Ile His Leu Val Phe Val Val Leu Ala Phe Leu Thr

50

55 60
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Gly Val Leu Cys Ser Tyr Pro Asn Pro Asn Glu Asp Lys Cys Pro Gly
65 70 75 80

Asn Tyr Thr Asn Pro Leu Lys Val Gln Thr Val Ile Ile Leu Gly Lys
85 90 95

Val Ile Leu Trp Ile Leu His Leu Leu Leu Glu Cys Tyr Ile Gln Tyr
100 105 110

His His Ser Lys Ile Arg Asn Arg Gly Tyr Asn Leu Ile Tyr Arg Ser
115 120 125

Thr Arg His Leu -Lys Arg Leu Ala Leu Met Ile Gln Ser Ser Gly Asn
130 135 140

Thr Val Leu Leu Leu Ile Leu Cys Met Gln His Ser Phe Pro Glu Pro
145 150 155 160

Gly Arg Leu Tyr Leu Asp Leu Ile Leu Ala Ile Leu Ala Leu Glu Leu
165 170 175

Ile Cys Ser Leu Ile Cys Leu Leu Ile Cys Thr Val Lys Ile Arg Arg
180 185 190

Phe Asn Lys Ala Lys Pro Glu Pro Asp Ile Leu Glu Glu Glu Lys Ile
195 200 205

Tyr Ala Tyr Pro Ser Asn Ile Thr Ser Glu Thr Gly Phe Arg Thr Ile
210 215 220

Ser Ser Leu Glu Glu Ile Val Glu Lys Gln Gly Asp Thr Ile Glu Tyr
225 230 235 240

Leu Lys Arg His Asn Ala Leu Leu Ser Lys Arg Leu Leu Ala Leu Thr
245 250 255

Ser Ser Asp Leu Gly Cys Gln Pro Ser Arg Thr
260 265

<210> 4
<211> 804
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<212> DNA

<213> Homo sapiens

<400> 4
atgaacaaag

gatgcccage
cttcctacag
gcatttttaa
aattacacaa
attctccatt
ggctataact
tcectetggea
ggcagattgt
atatgtctcc
gatatacttg
ttcagaacta
ctgaagcgac
ggctgtcage
<210> 5

<211>

<212>
<213>

DNA
<400> 5

accaaagaaa
cgaacgaaac
tgttctactg
attatgaaca
ctggatgccc
cctctteeta
ttagcatttt
ggaaattaca

tggattctece

2225

ccacaggttc
ttctcccaca
tcatcatagt
caggtgtgct
acccattgaa
tactccttga
tgatctaccg
acacagtgcet
atcttgacct
tcatttgcac
aagaagaaaa
tttcaagcct
acaatgcgct

caagtagaac

Homo sapiens

aaagacacct
agaagatgct
aatgcatgta
aagccacagg
agcttctcecc
cagtcatcat
taacaggtgt
caaacccatt

atttactcct

cttggatatc
ccactcatta
gaatcttctg
ttgttcttat
agttcagacg
atgctacatc
atcaacaagg
tctccteata
cattctggec
agtgaaaatc
aatctatgcet
agaagaaatt
gctgagtaag

gtga

gtgcctggea
gatttctgga
ccataattta
ttccttggat
acaccactca
agtgaatctt
gctttgttct
gaaagttcag

tgaatgctac

acccagagta
caagctcact
tggtttatte
cctaatccaa
gttataatcc
cagtatcacc
catctcaaga
ctgtgcatge
atcttggcac
cggagattta
taccccagca
gttgaaaagc

cgattgttgg

ggtcgatacg
taaaacgttc
cttaattatc
atcacccaga
ttacaagctc
ctgtggttta
tatcctaatce
acggttataa

atccagtatce

ttgaagacga
ttagaccccg
atctcgtgtt
atgaggacaa
ttgggaaagt
acagcaaaat
gacttgcgtt
agcactcctt
tggaactcat
ataaagctaa
atattacctc
aaggagacac

ctctcacttce

ctactaattt
tgcagtgceca
tgggctgatt
gtattgaaga
actttagacc
ttcatctegt
caaatgagga
tcecttgggaa

accacagcaa
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cccacttctg 60
attccatcect 120
tgttgtttta 180
gtgcccagga 240
tattttgtgg 300
cagaaaccga 360
gatgatacag 420
cccagagect 480
ctgttcecetg 540
accagagcct 600
ggagactgga 660
cattgaatac 720
ctcagacctg 780
804
geccgaggta 60
ggctgcagtg 120
ctgaatttct 180
cgacccactt 240
ccgatteccat 300
gtttgttgtt 360
caagtgccca 420
agttattttg 480
aatcagaaac 540
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cgaggctata
cagtcctctg
cctggcagat
ctgatatgtc
cctgatatac
ggattcagaa
tacctgaage
ctgggctgte
acccagagta
tgctgaatag
tgtttaaaat
gaggggaatg
agaggctaaa
ttcattatgg
taagttcttc
ctggagagce
tatagctttt
atgcaaattc
ggtcaggaaa
aaaaaaaatt
ggcaggagaa
gcactccagce
aagaaataag
aacctgtgtt
gaagaattta
gtctggttat
tttaaattac

atggaagaaa

acttgatcta
gcaacacagt
tgtatcttga
tcctecatttg
ttgaagaaga
ctatttcaag
gacacaatgce
agccaagtag
attgagactg
cattttacag
atagggcttg
tctgtttgta
caactccata
ataggggaag
ccacttttaa
ttatcatgta
atagagaatt
ctacagtttt
ttgagaccat
agccgageat
tggtgtggac
ctgggcgaca
atatgatgat
gcctattata
gaactttcac
accttcaatt
tgtaaaaaaa

tgcatattaa

ccgatcaaca
gcttctecte
cctcattcetg
cacagtgaaa
aaaaatctat
cctagaagaa
gctgectgagt
aacgtgagag
actgaccacc
tgtttgttgg
tgggtcactt
cttttggaaa
gtcaacactt
tctaacaaga
gctgatgaaa
ttttatatge
tttctcacca
ctattcttaa
cctggctaac
ggtggcggge
ccaggaggca
gagcgagact
tgattacttg
ttggcagcac
tttatttttg
gatcaataac
agataccttt

gttatatgca

aggcatctca
atactgtgca
gccatcttgg
atccggagat
gcttacccca
attgttgaaa
aagcgattgt
gctcacggtc
tgacaagctg
aaacctgaat
gaaaagtacc
ttatttaact
ttccacctga
caatcgattt
gaagtcatta
ttatgtggtg
taggactgag
gaaataaggg
acggtgaaac
acctgtagtc
gagcttgcag
ccgtctcaaa
gaccagtgtt
cttccattag
ccattcttca
ttcaattata
taaagccttg

gatattaaac

agagacttgc
tgcagcactc
cactggaact
ttaataaagce
gcaatattac
agcaaggaga
tggctctcac
atgacagcaa
ccacggggaa
ttggttctga
tgtagaagcc
gcttggttta
cattagaacc
taaacagggt
tttcttgtga
ttggatgaca
gtctcaccag
ccgggcacgg
cctgtctcta
ccagccacct
tgagccgaga
aaaacaaaaa
agaccgacct
caatagctga
agaagttgct
ggaaaggcat
gattatactt

atatctgatt

PCT/US2006/016242

gttgatgata 600
cttcccagag 660
catctgttcc 720
taaaccagag 780
ctcggagact 840
caccattgaa 900
ttecctcagac 960
ttgcagagga 1020
ctgcagcttt 1080
cttctgtgge 1140
cggataactt 1200
tcctaggatce 1260
ctgtaatgat 1320
tttaatcaaa 1380
atattttttc 1440
tcatggacca 1500
gtgatctact 1560
cggatcatga 1620
ctaaaaatac 1680
gggaggctga 1740
tcacgccact 1800
agaaaaagaa 1860
gtgttagacg 1920
aaaattcaga 1980
gtatatttca 2040
cttctataat 2100
aaaaattgta 2160
ctgaagataa 2220
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aactg
<210> 6
<211> 130130
<212> DNA
<213> Homo sapiens
<220>
<221> 5'UTR
<222> (1)..(111)
<220>
<221> 5'UTR
<222> (25922)..(25993)
<220>
<221> coding sequence
<222> (25994)..(26008)
<220>
<221> coding sequence
<222> (105454)..(105600)
<220>
<221> coding sequence
<222> (107658)..(107922)
<220>
<221> coding sequence
<222> (119948)..(120082)
<220>
<221> coding_sequence
<222> (122862)..(122964)
<220>
<221> coding sequence
<222> (128754)..(128892)
<220>
<221> 3'UTR
<222> (128893)..(130130)
<400> 6

accaaagaaa aaagacacct gtgcctggca

cgaacgaaac agaagatgct gatttctgga

gtcacatgcc ctgaacggecc gecgetcatt

attttgttag aaattcgggg aatcaagcaa

actggtactt tccagtttce ttttttcaac

ggtcgatacg
taaaacgttc
tagagtgatg
cctaagatéa

ggactcagtg

PCT/US2006/016242

ctactaattt gcccgaggta
tgcagtgcca ggtaaaagag
caaaagctcc tcagatatta
attcatttag acagcgggtg

catcctagec tgatctctta

2225

60

120

180

240

300
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taaaggggta
cctgcagggt
gacccttcee
cgtccgegte
cccgecggcec
cggcgegett
gcggegtete
agcaccattc
ccggaggggyg
gccatggcecece
tgcggggcgy
ccggecggceg
cctcectegg
gcttctggag
gccecgecagge
ggggcgctgg
acggcgtaat
tcttttecatt
cttacaaagg
gaagcaggct
gctaagcaag
gctgtccate
atgaggatga
ggcatgagtt
agagggaaga
gaaggagaac
cgaacttgtt

tgggggtggg

ggcaaactcg
cacccatgca
cagaaatcct
cgctcaggac
ccggeggetg
atccgecagceg
cattgtggcet
cagccgcgga
cgcegegcete
gcteggeegg
cggcgacggyg
ccgacgetagt
cgcctececect
gcgggcegggce
cgggacgcgyg
aaaatgggag
aatgctcggt
tgtgcctgta
gtggcactga
ctccctecete
gttttagtgce
tagacggggt
ggagagggaa
aaagagatgg
gcagcgtgga
agtgcagctg
agagatgcga

gcccageagce

gcaccaggtg
cagccccacc
gggcagcgtt
tgcgggcaca
tcececagage
gcgcagcccg
cctectecggge
cgccggcact
tcectecaccge
gcgcgceteeg
accggcgggce
gacgggactg
tcctectget
gggcgccagce
gcggeggeeyg
cggagggggt
atccacttge
cccagggaga
ggcaagaaga
agtatgctag
tgcggctgtg
gacggaaaca
agagatttta
aataacaggg
gactgctaag
gtggttctcc
attttccagt

gtgtgcttta

cccatgeatt
ccgaatctte
ttaagtcacc
gcgectegte
tgegeccgeg
ccecgececgcet
ttcagaacgce
gcccgeccge
gcgccaccac
tctactgcge
gcgegggete
cgatgcggece
gctgctgctg
cgggtgcggyg
cccacagcgg
tctccgtgea
tgctctgett
tgggaagggt
agtgatttgce
ccatteccttg
acagcaaaac
gtaagtgatg
gaaagagtgg
gctttgagta
caagatcctg
aagtatgccc
cccactttag

acaagctttce

tcagggaggt
tatccgececg
gcectggecag
acgccccgea
gccggcgaca
cactcacgcg
aggcaccgac
cgagccgegt
ctgeggegge
ggctccecgeg
ggccacttce
tcecegeggeg
ccgctgecge
gcgggegtge
gtctctggat
gaaaaagggc
cgcgggegtg
aggcataacc
ctgtccagtyg
gacaagtgaa
caagtctttc
cttaccatga
tcagagaagg
atgcaaagaa
cctgecttgt
gctggaagca
ccctactgaa

cagatgatgce
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acacacagga 360
agatggggaa 420
gctgagtttc 480
tecteccaccet 540
cgcgecgeag 600
ggaggcagcg 660
caacacagcc 720
tccatcegee 780
ggcceccgeg 840
ctcgeeccgag 900
gggttcggee 960
gccgagtacce 1020
tgccgettcet 1080
ccagacgctg 1140
cgcecgggacyg 1200
ggccgaacge 1260
tacacgttat 1320
aaccagtgtc 1380
tccecaggcag 1440
gtgagcacct 1500
tgcttgtgga 1560
agaaacataa 1620
cctctcaaaa 1680
tgcctaggge 1740
tgaggaacgg 1800
gtagcacctg 1860
ccagaaactc 1920
ttgctgggge 1980
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cgcgagggtyg
gggtgtggceg
gcttttactg
ggatgacttt
gcegtggete
ggtcgggagt
aaaaaattag
caggagaatc
actccagcce
cagagaagtg
cataggggty
cgggcgeggt
catctgaggt
aaaatagccg
gagaatcact
ccagcccagg
atacaaagtt
aggcaagaga
ttagagtccg
ctcaggaact
atctctgggg
attggagggce
atgtctgtta
agatataaat
gctagagaaa
gaggaggagyg
caaggcaggt

aaaaaccctt

ggagaccctc
aggagtaatc
agattagaag
tctgggattt
acgcctgtaa
tcgagatccg
ccgggeatgg
gcttgaacta
ggtcaacaag
aatagatgaa
gtcatcattt
ggctcacgcc
caggagttca
ggtgtggtgg
cgaacccagg
caacagagcg
ttttttaaaa
gcaagcaaag
agtgactgag
gctgacagat
agaattgagt
ggggtggaga
aacatccatg
ttggaagttg
agaagtagac
actcagcaaa
gtcttggcag

agtacacttc

taatgaagca
acagatcacc
caattagaaa
gtttgaaaat
tcccagceact
cctgaccaac
tggtgcatgc
gggaggcaga
agcgaaacaa
tatttgcaaa
atgtgtgttt
tgtaatccca
agaccagcct
tgggtgectyg
aggcggaggt
agactccgtc
aaaaagatga
agattagcct
aaaagtgaac
tagcatataa
tgcectttac
ttgtatttgt
tgaagatagg
ttagtataca
caagaagtaa
ggcgatggta
cctagtgaag

agcatgagct

gagtgaggtc
caggccttge
gtggtgagta
atcccacaaa
ttgggaggce
atggagaaac
ctgtaattce
ggttgcgatyg
actccgtcte
atgttaattt
atgtgtatgt
gcactttttg
gtccaacatg
taatcccagce
tgcagtgagc
tcaaaattca
ctgattgctg
agctgggatg
aggttctgaa
aagaaagatg
tgggattggy
aaactctgat
tgtagacaat
gatgggtatt
gccetgggge
aaggaacaac
ggttccagaa

aacttctctg

aggaggacgg
aggccgtgat
gcttgatctg
aagaaggaca
gaggcgggcece
cccgtctcta
agctactcgg
agccgagatc
aaaaaaaaaa
ttgaggctaa
tttaaaagat
ggaggccgag
gcgaaatccce
tactgaggag
cgagatcggyg
taaataaata
tatgggcaac
aaaggtaagg
tctgtttaga
atcctaaggg
gatattgaga
ttagatatgg
tagatatatg
gagatcaact
actccaacat
cagggaagta
aacaaacaaa

tatgatggtt
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cggcaggaat 2040
aaaggacttg 2100
atcattaaaa 2160
gaggtcggge 2220
gatcacctga 2280
ctaaaaatac 2340
gaggctgagg 2400
gtgccattge 2460
aaaaaaagga 2520
gtgttgggtg 2580
aataatgggc 2640
gcgggcggat 2700
gtctcttcta 2760
gctgaggcag 2820
ccactgcact 2880
aaagttcata 2940
atgcatagceg 3000
atggcttgga 3060
aggtaaagta 3120
ttttgttetyg 3180
aagaacaaat 3240
taagtttgag 3300
tatctggggt 3360
agattatgta 3420
taaaaaagaa 3480
gaaggagatc 3540
caaacaaaca 3600
ctgttcagag 3660
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ccataataaa
aaagtatata
atttctgtac
cctagagcca
atgcaaactc
gggtgggagg
gtacaaataa
aaccatagcc
aaggggttcg
acccccattt
agccttactt
ccttaacctg
caaatccaac
tcactatctt
ctcttctett
tccecttgeg
acacccttgg
tagaacaatt
tgtatcactt
ggcaaaaatc
tggcaggcac
aaaagactta
cagtgcaaag
taaaggcectt
aattttaaat
tatattaaga
tcaatacatt

gtgctccaga

acttecctact
gcacataaat
acttctgtgg
ggagatactg
agtgagtagg
tggacttttt
atactaaaaa
cctctcacat
actcatctag
gtaggcttca
ggagttaaat
tctectetget
attacagtgg
ctcaagtgaa
tttecatttce
taggttatta
cagaggaatg
ccttaagcat
gtaaagaaaa
ccttagattg
aaacacatct
acttcgctga
atggcaagta
ctaaaaagtc
tagggatttt
agcatttcaa
aagatatgta

tcaatagaca

ttacaaggtt
gtataatgga
ccatcagtta
acttaggttt
gctgactcat
ctattgettt
attacgatgt
cctectetgg
catgctaaat
caagtatact
gtcacaccaa
cacaagagaa
ggaagaaact
ggacactaag
cttgacataa
cctccaccca
agatcttaca
gttagtaacc
tggaaccact
agctgaaatc
catggcaagt
agaatacaaa
tgaaaagatt
gcattttcta
gcttttaata
aatgttcttt
ttacaagctt

atccttaagt

gttttaagaa
agcacttaat
taccttactc
taccaaacct
cagccatttc
tgtatcttcc
gtccgtctga
gttagttttg
gtcaacccaa
gggaaagagt
aactggtcct
agtaaacaaa
ttttaacact
gattaggagc
ggtctgactg
cgttttcatc
aaagtccatc
ataatctaaa
cagatgaaca
agatgttgca
atccgggage
accattagat
cactcattca
tcctaaagac
ttttgactta
tgatactttg
tatggtgtca

gatggagtcc

-ttaagtgaaa

aaatgttagt
tgctaggaac
ttggcctgac
aggaactctt
cacccaaaat
cagctaggca
tctatcataa
acctttettt
acattaccca
cagccagata
aatgcttgac
tcttectttg
ggctacctaa
aacatgcaac
attctttage
tgcctectat
gctaatgtaa
agtccgtgac
atagaactaa
taagaattge
gctatatttg
aaattaggta
ttagtttaag
ggagaaactt
cggtttagca
aatggggtga

attgtttcca
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taattgatgt
tgctgetatt
tgggttaagt
ttecettcetge
ttgaggcggg
agtgttatgt
cataacttca
ttctttgett
tttcacaacc
catacaattc
cagcctccac
aggctgagece
actctcagtt
gaccaccaag
ggtgttgacc
tgagccecttce
gctgttaaga
gtaaatggaa
agtggctagt
tgacatgaca
tcctataaag
taattccttc
ctaaagaaga
ttgectttact
agcagcataa
aatggatttg
cgtgecgtett

tgaatccaat

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340
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ttactcttca
gacacagcat
gtttgctgca
ggtttcacac
acttaatcta
taatccctca
ggaagaaaaa
attcatctga
tccattacag
ttggcattct
tttgacacca
gatcagacat
acatggggta
tattgtcttt
tacaagttgt
gaaatgaatg
tcttaaactc
gttcacatgce
ctcggeccaa
tagttcttaa
ataagtggtt
ggtaataatc
cttcattgaa
aaaattaaat
tgatcttgat
aaaatactga
cctaaactta

gtgtcttatt

aatgcttgce
acctccccat
aaatttaatt
taatgtatat
tttttactta
tagaattatc
gcaagtaaaa
aattatgcat
ctgactgtta
catttttcce
tctacaggtce
cagccaacag
acctcatact
cctagaatgce
gatgtttaaa
ctttactttg
tagacctttt
taatacaaaa
gtcttggaat
tctggtacta
agtcaattcc
caacccaaga
ctaaaaatga
catgagaaaa
tgtattatat
ccaccctatt
ttttcggatt

tatttcacgt

tcettgtttt
taccccgtat
gaaaatctgt
caggtaagca
tatatagcett
taggactgaa
tttcttgata
ccacacatac
atagcacagg
attttcttct
tccagtgtce
aatgattagt
agtatcattt
attcccatgt
tgtgtcttte
ataagggaca
gagaccatac
agataagtct
tatttttgea
gtcagcttct
tgaggcatcc
aatagaatta
acctgagctg
atattcaaag
ttagatatac
ttaaattgca
tgttttttcc

attttctgtt

tgtagtctgt
ctgagcttce
tggaattggt
atttctctgt
tatggtatct
catctttcta
aattatgcga
acaaaaactt
ccctaagecaa
cttttttecat
tctctecate
gaactacact
gagctgaata
catctatatt
attaatatag
atgcagagta
ctcagggagt
tgaatttcca
agaaagagtc
ggatgcagag
atatttcttc
aatccaggct
ccattttgaa
tcatatttte
gtatcaactt
actggcactc
ccaagcactt

ctcttetttg

aagatagcaa
tggagaaatg
acaggaagta
gttttaagaa
atttatgtag
cacagtcagce
agcattatta
ctccccacag
aattgtgaaa
gtgtcaatac
cctaatcaaa
ttaaaacaaa
atatctttat
attttaatta
gtattactga
taggagataa
ttgtattact
cataaatcct
ctttgccaag
aagcatgttt
attttccttg
gcatatgtat
gtctttgtta
tgaggcaaac
tttttctatg
ccectgcacce
atcacaattt

gaatgtaagc
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ctttacttcc
aatgcaaatt
tccaaaaata
aaggaaattt
tctggtgatg
agtgctgggg
ggttgttgtc
cttctgectg
taagtttgce
atctctcacc
acttagaaat
tggcttttag
accctacccecce
caaaattatt
ataacactgt
aaagtattct
tgttcaaatt
aaaatttgag
aaatcctttc
aatgcaggat
ttaagatctt
gagaactatt
aaagccaact
tgattcaagc
tcacatacgg
ctcaacactc
gaccaactct

tctatgaagg

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020



WO 2006/116681

catgaatttt
tcaagaaata
tatattccaa
tatcaaattt
aaggtacaga
gccttetttyg
tatgaaactt
aataaatcca
ggattgcttg
agcctgggtg
ctcacacctg
agttcaagac
ttagccaggce
aatcacttga
gcctgggega
aactaattaa
gagcacttaa
tttgggaggce
catggcaaaa
cctataatce
aggttgcagt
catctaaaaa
ggcacaaatg
attggatatg
aaataagaaa
ggaacctcaa
gacacctggt

aatgcagctt

agtctgttca
ctgttgaatg
ctcaaaattc
attctttttt
gaaattttct
atgattacac
aggacaagga
aattttaaat
agtccaggag
acagagccag
taattccagce
tagcctggec
atagtggtag
atctgggaat
cagagtaaga
acaaaaatac
gaaagagaaa
tgaggtgggt
ccctgtatct
cagctactca
gagctgatat
aaaaaaaaaa
aaaagaagca
gggggcaagyg
gtcacatggg
gatatcccag
acaaagatag

tctgtggtca

gtcccaggge
aatgaactgg
aagcaatgtg
acttttggaa
ttgatttcag
tgtgataggt
ttctccectt
aaaactaatt
ttcaaaactg
accctgtcte
actttgggaa
aacatggtga
gctcctgtaa
tggaggttgt
ctgtatctca
cagacaacag
agtggccggyg
ggatcactta
actaaaaaat
ggaggctgaa
ggtgccactg
aaaagtttat
gccaaatggce
aagatgaagt
atagatgatg
tgaaatgtce
attcactctc

actacattgt

ctagcaaaat
caccaaccaa
cattttaata
gcatataaac
tgagtcaatc
gagtccgtct
aagataactg
atctcagcac
ttgtgagcta
taaaaaataa
gctgaggcag
aactccgtat
tcccagetac
agtgagccaa
aaaaaaaaaa
agtcttcaca
cgecggtgget
aggccaggag
acaaaaatta
gcatgagaat
cactccagcce
ccatgataaa
aatggtggga
agcctgaaaa
gtgtgtggtt
agcggaaagt
ataaagttat

tcttcacatt

10

acctaacaca
aatgtttacc
gatatatggc
aatgataccc
agccaacaaa

gggggagcag

taatcaactt
tttgggagge
tgattgtgcce
agctaggcca
atggatcacc
ctactaaaaa
ttgggaggct
gatggtacca
tttttttttt
agtaagataa
cacacctgta
ttcaaaacca
gecctggtgtyg
cacttgagcc
tgagcaacag
agcatgaagt
taaacatgac
tatgatgata
ttaggcctac
tgtagattag
tggccectga

gctctgggea
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tattatacat 7080
tccaggaaca 7140
tacatcaatg 7200
agaaataaag 7260
tttattgaat 7320
ttaggagtaa 7380
cagtcataaa 7440
tgaggtggga 7500
actgcactct 7560
ggcacagtgg 7620
tgaagtcagg 7680
tacaaaaaac 7740
gaggcagaag 7800
ctgcactcta 7860
aaataaataa 7920
actctgactt 7980
atcccagcac 8040
gcctggcecaa 8100
gtggcacaca 8160
tggaaggcag 8220
aatgagactc 8280
agtgtagtgt 8340
tcagtgacta 8400
gagttggtaa 8460
agagtttgca 8520
ccagatcaag 8580
agaaactggt 8640
ttggctggcyg 8700
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tcccagggcet
ttacatcctt
agaaattcaa
agtagcacat
acatatgtgg
gctgtaggta
aactgtggga
aaaatgatgc
taaagagtac
tcctecatte
tagggagata
attttacatt
tttgttccaa
agacctggaa
gtcaaaagct
gccatagtaa
gcagcaacat
tatgtgttca
tactttgggyg
aatgttcagt
gaataaaaat
gaccaccacc
tcatacctta
cagctgaaaa
tggctgaage
accgatttta
ttttacagte

aaatataacc

gctttettgg
tttttttteca
accataaaat
gttaacagtt
tacacatgga
ccttcagece
gacccaggca
aaatttcagg
ctagtgccag
tgaccaaaac
gattcaaagc
gcctgaagtt
attttacttt
tgagggatta
gcagaaattt
ttacatacct
gcattttatt
taattacagt
ggtgaaatga
atctaggata
atctttatac
aactactttg
ttccacacca
tgattcatac
ctctttgaaa
aaggcattca
cttttcaaga

tgcccagaaa

ftgctaattt
caaggcttta
gaaagttctce
ttaagtgtat
aataggtggyg
attagcagcet
gggagagctc
gaaaaacttg
gtgggtacta
atacccactc
cactactect
cttaatattt
ttctectetat
gagagcagat
tattcttttg
acttataata
taacacaatt
ttatttgaat
aaataattta
atttgaaaat
aatggaacct
gtaattgtgg
aataattttt
ttcaccaaca
actcagttag
gggaatattc
ttcagaactt

cagcttgcce

ttaaaataat
ctggaaagaa
attgaccttt
cttttcaaac
tttgtatttg
gctaaggaag
agctgccagt
aatactagaa
cattgcatct
ttttggaaat
ccagtaaaga
ctagattctc
gatttttcat
ttatggtgga
tattttagtt
atgatttact
catctttaaa
gtgtagtatt
tgtattttta
tcattggtte
cacttatgtg
tgattaaatc
atgagtaagt
actaattata
tccatttacce
aagaactttc
agcactgtgt

accccgagga
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tcaaagcaaa
aatgattaca
cccttaatct
atttttctgt
tttcatgtaa
gcttactgce
tgccagtaca
ggttgactaa
tagtaccaca
cttatttttg
ttegtttttt
tatttctatt
tccagttacc
tatctattca
cccagttaaa
ttaaagcata
gttctaactg
tttggaacag
aatgaatcaa
agttttgtat
gttttcaaaa
atctttgaga
ggaggtatct
gttatactct
taatttcaaa
tccagtaact
ttgctgtgga

aattttagga
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taatacagga 8760
ttcttatagt 8820
cctcaccaga 8880
gtagttgcat 8940
gtggaatcat 9000
aatttgctgt 9060
tgtacaagtt 9120
tgcattaggt 9180
gacaacttcc 9240
ctctaatcct 9300
taaaaattgg 9360
tttcatatct 9420
tcatctagga 9480
ttgtattttg 9540
ccttectaaa 9600
tttaaatatt 9660
tgggaagctyg 9720
tgaagcacca 9780
agtttttctt 9840
cataagctat 9900
tccatcatgt 9960
gatttttcte 10020
ttcacagggce 10080
tagaaaaata 10140
tgggagtata 10200
cattgtacaa 10260
ggcagattca 10320
tatacatact 10380
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aaaattatag
gtaacacttt
attagcagag
tggacctgge
aaagaagtta
tttatctaat
tgatatttag
ttggaaggaa
tgtatcectgt
gccaggtgtyg
cacttgaggce
aaatacaaaa
agaggcagta
actgaatgct
ttcatacatg
cactggaaaa
tagtagacta
aagatgacat
tgatgaaacc
tgcacctgta
gatccaggct
gaccctgtct
taaaagaaaa
gaataaatgt
ttacacatgt
catgactctc
ccttaagtaa

tcattgacct

aggaatatga
ctggaagagy
aagaaaaggg
agaaattata
agatgagata
aagctagaaa
tgagatttat
ggatattgat
gatatagcaa
gtggctgaag
cgggagttca
atcagccaag
gaatcacttt
aacctgggca
cactgagtca
ccaaattggc
ctatgggacc
actgttgaaa
ctgtatctat
gtcccagcta
acaatgagcc
caacaacgac
aaagtgtctg
gacacatttt
attcattggt
agataataaa
tagttaaaat

acttcagtct

tttatgggtg
tataatttga
agcagcttcc
ggtcagcect
ttttccctgg
ccactgagac
ctggctgaag
taaggagtca
ttccacttct
cctgtaatcc
agaccagctg
catggtggca
aaactgggag
acagagagag
gctacaagaa
ccacaggtta
attaaaattg
ggaaaaagta
aaaaaaaaaa
ctcaggaggc
atgatcacac
aacagtaaaa
tgtgtgtgtg
gattgcatag
gtgatctttt
aagtccccca
tccaaatgta

aaaatcttgt

caatgataat
tctggacttc
tcatgtaggg
aactggaatt
gccteccecee
tttttaacaa
tagttagacc
ttacatgtgce
aggaatttat
cagcactttg
gccaacatgg
cacacctgta
gcagaggttg
actcagtttc
tatttagtgc
ctggataaat
acacagtata
agttagaaaa
aaatacaaat
tggtgcggga
cactgcactc
gatactgtat
gtgtgtgtgc
aaaaattcaa
tctatcctaa
gccacttagt
actttgtgtt

actgaggaaa
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ttgggggtygg
aggggacata
gaaaaaaaaa
gaagagcggt
acacccccaa
gggagtacaa
taattaggag
atcaaaattt
cctaaagaca
ggaggccgag
tgaaacccag
atcccagetg
cagtgagctg
aaaaaaaaag
aacttattta
attattataa
agaaaactta
tactacctgc
attagccagg
ggatcacctg
cagcctggat
acagtatgag
atctctgtaa
tatttgcttc
gatgaaacat
gctaaaatgc

catttttctg

gtgaggaagg
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gattattcca
taggatttag
atagaaatgt
aagtgagatt
agcttttaaa
tattcaagta
ttgggagatt
taaaaataga
taatcatatg
gcaggcagat
tctctactaa
cttgggaggce
agatggcccce
aaaagaaata
tataataata
aaccaccata
atgtcataaa
ctgggcaaca
catagtagca
agtccaagga
ggcagagtga
cctatttatg
ctggtaagcet
cattgtcecct
tgaacaggcc
cacaactcag
ccecteccaa

gggtgaaatc

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700

11760

11820

11880

11940

12000

12060
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cctctgecaat
cactacactc
ggagccaata
atagaagcag
acgaactaga
taactaatca
gaagcaatac
tctgagctgce
agggaagcta
atgaagtttc
acctctgtct
caggcatcca
atgttggcca
aaagtgctgg
ctgatttaaa
agtaatgagt
aatatatgat
ttttatttcet
gctggtaaaa
atcacacaag
catcctectt
aaggaataga
gaaaccataa
atcagtctaa
acctaactta
ggggatgtga
atcagcaaac

tgatagacat

actctttaga
caaatctgta
atacttggcce
aattattttg
ctagagatcc
ggectaggtgt
agagaagtag
ttatgctgtg
gaaattctga
cctettgtca
cccaggttca
caaccatgcce
ggcttgtctc
gattataggce
tatcaaacac
aataaacaat
aattaacaat
gtggtctcag
taaatggagg
tcaacactgc
tttattttte
tgcaaaatag
gatgcttagt
ttaaagtgga
gggtaggtag
tgtttctatt
aaaaacatcc

aagaaattag

cttaaggtag
aattaaccac
tacctacatc
cagagttaaa
acaaaccaaa
aaggtgataa
tgaatatggt
taaaaatgca
tttctatgta
cccaggctgg
agcgattcte
cggctaattt
gaactcctga
atgagccacc
tgtgtatacc
aaataattga
tactaaagat
tactttatac
catgttgcta
ctttagtgta
ctaatgattc
gaggctaatg
tattcctggt
tggatttagc
gtgtctgttt
taattcaaca
ccaatggtca

aaaattatat

ctaaggagga
ctcaattttt
ttagatttat
aattgtttta
tcecatgcagg
atagcaactg
gaattagaaa
ggccattttg
aaatattcta
attgcaatgg
ctgcectcage
ttgtattttt
gcttaggtga
tcacccggcece
aataattaac
taggaatcat
tataagcaat
aatgtctgac
aattgaaaga
aggcttcttt
gaagtagaag
ggagcaaaga
gctttactta
taactaggag
tggggatage
aacatctatt
tggaaacttt

aatatattag
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catgtaaatt
cattatgttg
tgtgaacatc
gtagtacatt
aggccaggaa
atatctgacc
tggagagctc
ttacctettt
atatttccat
tacaatttca
ctcccaagta
agtagagacg
tccacctgee
taatttttca
taataattaa
taataattgt
ttgaaggcag
atatttagtg
ctatttctat
ttataaattt
aaagaagcag
gataaataag
atctcttgga
gtagaaagaa
aggtagtcaa
gaatatttac
attttagtga

aagatgtgat
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ctagaaccac
tgtaaaaaac
aaattatatc
atcaaataca
ggtagctaaa
ttaatgttga
atgcctcaaa
tgatatttca
ttttttttac
gctcagtgeca
gctgggatta
gggtttcacc
ttcgcecteee
atgtcgacag
taaaggctta
aatgattgat
tgacattgat
cttaataaat
aggtggagat
catcataatg
aagaaagata
ttaaataaat
atgaagttaa
gaggattgge
aagacttcct
tatgaaatgt
aggagacaga

ggccaatttt

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080

13140

13200

13260

13320

13380

13440

13500

13560

13620

13680

13740



WO 2006/116681

atgtgccagt
gctgtgacca
aaatagaact
ttgtgcttgg
tagccagcecce
cacacacaca
tatccttetg
aagggagagt
aggtttcatt
gttctttcag
gatttttggg
aaatcagaga
tgcaaggatc
gcgtggtgat
catgtttaga
ctgatgaggt
ggcagacctg
atactaattg
gtcagtgaat
ctcagcecctat
ataaacaact
gtaaaaactc
tttagtgact
cacagtccat
ggcaagttag
ttgggggatyg
ttttcaggtg

caagcacata

tggccaggcet
tcatcctaga
gcagtttcce
gaattcaatc
ccacagttgce
cacacacaca
gttttgcttc
gagagtgtag
gagaagtatt
gacaagcatt
aaagaacaag
ggtaaggagce
ttagatctta
atgatctgac
gcaaactatg
attacaataa
atatttattt
tcaaatattt
gcatttttga
tcaggagttt
actgacatgc
acttgtettt
ccttcaccat
ctttttgctc
ctggggctgg
gagtctattg
gtggttgagt

tcaaatatct

atagtcctta
aatccggatg
taaaaaacaa
tgttttttct
ataagccagt
cacacatcct
tetgggggat
ggtaacatta
tgagcaagac
tcgagcagaa
aagaccaatg
aggagtggaa
ctctgagtga
ttatattttt
gggtgaggat
ctcaggtgac
aggtggtaca
taaatatccce
aaactgtaat
ccagggtgac
caaatgtcgg
ctatcagtta
ttattaggtt
catataatag
ctagtcccag
agacaagcat
tccaaaaacc

gcttgtgececa

gttattcagt
ggcctgattce
ataattctgce
gacagcctgce
tccttgeaag
tctgtgtata
tcctgactat
gggagcagat
ttagaaaagg
ataacagcta
tggctggage
gactcagaac
accgaagaac
aaaggatcat
ggagagatgt
tgatgatggt
cacctgattc
ccttettgag
catatgcaga
ccctacgact
acacttttct
actatggcta
aagattctgt
ctggaattac
atgtccccecec
ctctcagaat
agcaagcaaa

tcagccaaag

14
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caaacaccag
agtgaggtga
ctatggactg
cctacagatc
gatatatata
tatattcata
tatagaaggt
tgcagattaa
tgaagtagtt
gaacaaaatc
acagtgaagg
ttgcaggact
cattgcagct
ttccattgaa
aagaaaagaa
gatgcttcat
tgattaatgg
ggacacatag
ggcatggaag
caagctaatg
aaatactttg
cataacaaat
gagttggcaa
tcatgtattt
acccacatgt
ccagcaggcect
tgagtacaaa

caggccacat

tgtaggtgtt
aagaccttac
aagccttage
ttggtttgcce
tacacacaca
tatatatata
gatagagtaa
tactcagttt
aggcaagtct
tctaaggtag
aaggagagaa
tgtgaaccat
ttgattctet
aaatgacaac
gcagagaaat
cagtcttgaa
tgcceatace
gaggtaggca
cataagaagg
ataaataata
catgtaccaa
caccccaaaa
tttgggctag
gtagtcactt
ctcagttgac
accctaggct
actcaacgtg

ggccaaaccce

13800

13860

13920

13980

14040

14100

14160

14220

14280

14340

14400

14460

14520

14580

14640

14700

14760

14820

14880

14940

15000

15060

15120

15180

15240

15300

15360

15420
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aaaatcaatg
gcgattactg
actaagatcc
aacttataag
taaccacaat
ggctgatcat
gcaagggcag
agaaaaagga
tcectgagte
agccctgaag
aaactagaag
ttgtagcaat
tttttgtgag
tgagcagctt
acatcataca
ttgacagtct
tacctgacca
tattttgaat
ctctgaaggt
gcaaaagatt
aataaaatgt
taggcagagc
aggtatttca
agatttggga
gcatgaaaaa
atatatcatt
aagtaactgt

tctgtcacca

tcaaagggga
caacagtcca
ccattttecca
aaacaaagcc
gttacatatg
gatgggccct
ggtacaggca
aaagctttag
aaactgcaga
gaggtcaaga
ttaattttgt
ttatctggaa
ggtgegggty
tgagcagcct
ccctetecce
gtaccacaca
gtgtttcatc
gtaagagttt
caggatttta
ggaacactcc
atgtttttaa
tgtectggcte
gccaaacgtg
atgaaattat
taggagtcct
taccagaaaa
gaaacccagg

atttgtgaag

cttcgcaaga
cccaccgtet
gatgaggaaa
aagatttgga
agaaagagcc
gaacactctc
gcagtgggtyg
cggaaaaatg
aggcaggtgg
aaatgagtag
atctttgggg
tcatgatcat
tatgtaaaaa
ctgagtatat
aggaatccag
caggatgtac
aaaactgcaa
tcttttttea
tcagcaatga
tectttttac
gatcaagaaa
attaatgtga
gacctcctce
taaactctga
ggaggtcttt
gtcatcactt
cttagaacag

tacaaagaac

gcatggtttc
ttataaaaac
atgaagtcca
cccagacact
atgggaggtg
aaggtcccat
gaagacttgt
gagtcagagt
aggcataaat
aaacagagtg
tgaggtacac
gatagcagaa
ccgggaatag
ttatagatat
gatgtatgaa
tgggagtaat
aataactatt
aacattggca
cctctggtga
tctatacggt
cttatttaaa
aacgggccta
cacccctgag
gaccgaattc
tgatgtagca
tttcactagce
atagtacaaa

acagaagatt
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aggcatgatt
cctgtgatgt
tatggtgtta
gactcctgaa
agactggctg
actccagata
gggctgggat
catgagctaa
agaagtcagc
ttctacacat
ctagaaaatg
ataaattcag
tgaatgtgct
caagcacacg
gaataataca
aactttgaga
gcaaggcatg
gtgatgtaat
aagggatcaa
tgtctgeaat
aaaaaaagca
tgagtgggaa
actagctctc
caatcaataa
tctttagagg
acacacacac
agactacggg

ggcagagact

tgctgggttt
aggtaactgg
agtaacccat
tctatgctcc
ggtgaatagg
agtgcagact
tcctggagaa
aagaagatga
atctcaagtc
tgctgctgaa
atgactagtt
ttttactcct
gaaataacag
aaacacgccc
aggtgtacgt
tectttacag
cagacagaat
ctgtctgaat
tgataggatg
cacttttaac
ataggctcte
caagaggaac
tgcaccceccag
tagttgctag
cagtggagac
aaaaggcaag
catctgettt

cagaaaggct
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15480

15540

15600

15660

15720

15780

15840

15900

15960

16020

16080

16140

16200

16260

16320

16380

16440

16500

16560

16620

16680

16740

16800

16860

16920

16980

17040

17100
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tgatatgaga
cgcttttaat
aattcatagg
ctttgctttc
tcagctgatg
tatttgatag
gagaagaaaa
ggtttctaaa
aattecctccet
tectttaccea
tcagttagct
catttgtact
cctttggtct
aatagaatgc
agaaataaaa
ggtcagggta
cgttgaaggce
gcctgecaaca
aattcagaca
ttgggacatc
agtctctccect
gcacatgcca
tgcccaggcet
tgttgtgatt
agtttatggt
acatacaaat
aaattcagag

ggcttttgaa

gataactaac
gcagcaaaca
taaaataaaa
cagaattttg
gttttatttt
gcagtggact
agattaacaa
ttcacaagtg
ttaggtataa
tcataataat
accatacatc
acctgactgt
accaaaggtc
tctgaggaga
caaatagaat
catttcattt
ccteectace
ggaacaggat
gggctaagga
tcactctgtce
ggattcaaat
ccacacctgg
agtctcaaac
acagacatga
tgtcacgtac
aaccaaaata
gtgaaagaga

ttgatctttg

atagcacatg
tgtcccaage
cacagctctg
cagaaaccaa
gttttgatct
ttattttaga
tatgttatct
ctcactgaga
accatctttt
agcaaaagtt
tgactaattt
cactcaaagt
cctagaattt
aaccctaaaa
tcatgaaggt
tttctececetg
tacatactca
agtaagccag
atctgtccat
acccaggcectg
gaccctectg
ctaatttttt
tcetgggete
gctactgtge
atggtgtata
taagtagaaa
tcaggagtta

aaggatgggt

gttgcctttg
acctactctg
ccctgaagga
aacacaccct
catcactgtt
ttttttagte
gttgggacat
ggaaaaaaac
ttacttttaa
ttaaatccat
ggtcctgtga
agaaagcaga
gtttatttac
aacttacctt
catttattga
ttettttete
tcagtgagec
gaaaaacaaa
taaatggtct
gaatgcagtg
cctcagtctce
attatttgca
aaaagatcct
ctggtccatt
cagtctgaag
ttgttacata
ggaaaaacag

aggatttcca
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ctataccaag
tgctgectgag
gttaagaatt
ctctagttct
ctaccattag
tctcacattg
tttcagtgac
atctttattt
tgtaatttca
cctttcttac
ccccacacca
gaaaagctga
tggaatcata
ctggtttcat
aaaagagaaa
tccagcaaga
tctttetttg
ataaaactgt
tgaaatttat
gtgccatcat
ctgagtagct
gagacaaggt
cccgetttgg
catttattca
actatgaaag
aacactacta
ggaagtgagt

ttgcagagat

tatggctcaa
cgctaaaggg
tgaccagctg
tggaattaga
tttctccaga
gattttctag
tcactcetgg
ctgagectgtt
taatgacttc
tttgaaatga
cactgggctg
cattgtctgg
acatggaggt
aggaacaggyg
aaaatgatga
ggacacacta
agttcaagca
tttgctttta
ttatttattt
agctcgetge
aggactacag
ctcactatat
cctcccaaag
tatcaacaaa
ttaagacatt
aaatctgcag
aacagagggt

gacagataaa

17160

17220

17280

17340

17400

17460

17520

17580

17640

17700

17760

17820

17880

17940

18000

18060

18120

18180

18240

18300

18360

18420

18480

18540

18600

18660

18720

18780
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gaaaaataat
aattttcectce
gcaactcatce
catgcaatac
ttttccacct
tctttaagtt
tgctgcattt
aggtttctag
aagtcccacg
ttceegtget
ggagtttccc
cttctaccat
ttctgttgta
tacagtaaat
gcaactttgg
cagaaaaatg
tgctgatagt
acttgtttgg
cattttcece
tctggcagaa
ggcattcagt
tgcaatagaa
cataagtaac
atctcagagg
gtggtcttgt
ctgcatccca
ttcagagggt

acagaagtca

gacttacttc
tataaaatga
tctgttctag
agactccagt
atcttgeett
aataataaaa
aactcctgee
ggtatccaac
tgttgtggga
gttcttgtga
tacacgagct
gattatgagg
aattgcccag
tggtaccagt
aagtgggtaa
tgggaaagtt
aatgtgaaca
gaactggagc
tgccccagag
gaaatttcta
tttataaggg
aagaaaaatc
gaggagccaa
tcttcatgge
gggccagget
gccactccag
gcaagcgtca

agaattgagg

tgccatccag
aaatttgaag
catgcagtat
tgaactttgg
tataacactt
tggtcaccac
cccatggttt
tggtatggtt
gggacctggt
tagtggataa
ctcttetctt
ccttctecage
tctagggtat
agagtagggt
caggcagagyg
tggaacttcc
ataaggccca
aaaggtgact
atttgtagaa
agcagcaaac
aagcacagca
cattttctga
atgttaatca
agcacttccc
cagggtccecce
ccaaagctga
agccttggceg

tttgggacct

taagtttgta
ctctectgee
agacttcagt
ctgacatttg
ccttttgtet
ttatatcttt
agtggctttg
tggctgtgte
gggagataat
gtctcacaag
gtctgctgee
catgtggaac
gtctttatca
cctgctgaaa
ttggaacagt
tagagagttg
ggcttaggag
cttgttatat
ctttgaactt
cattcaagac
taaaagttca
ggagaaattc
cccaggcaat
atcacaggtc
atgctgtgtg
aaggggccaa
gcttccatgt

ctgcctagat
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actccatctc
cacaccatcc
tgaactcatc
cctggatctt
taatttcttc
gtcagccatt
acagtacttc
cccacccaaa
tgaatcttgg
agctgatggt
atgtgagatg
tgtaagttca
gcagtgtgaa
agatacctga
ttggagagct
ttaaatggcect
gtctcagatg
cttagcaaag
gagagagatg
gtgacttggg
gaaaatttgce
aagctgactg
ggggaaaatg
tggaggttta
cagcctaggg
tatagggctc
gatattgagc

ttcagaggct
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cctgagattc
ccecctaccece
tatgtcctag
gaccaagatc
ccatttatct
gccatgatta
tcacattcac
tctecatcttg
gggcaggtet
tgtaaaaaga
tgccttteac
ttaaacatct
aatgagcaaa
aaatgtggaa
cagaagaaga
ttgacgaaaa
gagatgagga
agattggagg
atttaaggta
tgctgttaaa
agcttgacaa
cagaaattta
tctctaggge
ggaggaaaaa
acttggtgtc
gagtcgaggce
ctgccagtge

gtatggaaac

18840

18900

18960

19020

19080

19140

19200

19260

19320

19380

19440

19500

19560

19620

19680

19740

19800

19860

19920

19980

20040

20100

20160

20220

20280

20340

20400

20460
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tcctggatge
aggacagtgc
ctgcctagtg
accgacagct
gcagccagga
ggagcctacce
ttggagcttt
ctttgttttg
cattgtatct
cttgecttgt
tatgactttg
tgggaagaac
gaattcccat
tttcccatge
gggagtttcc
ccttctgeca
tcetttetttt
taatacactg
ttctcactgt
acatgttgct
tccacaaaat
tcaaaccata
ttaccattce
cagtatttaa
ctatgaaagt
ttteccttagg
gaatgatgaa

tctcettgaa

ccaggcagaa
agaagagaaa
aagctgtgag
tgcaccatgc
ggagggatat
tcttgcatca
aagatttgac
gccaatttct
aggaattaac
ctcagatgag
ggaacagttg
caggggtgga
gtgttgtggg
tgttctcatg
ctgcataagc
tgattgtggyg
gtaaattgcc
acccagcctg
cactttcaac
tatgaggaaa
tttecagaatc
aggaactgag
tgtgtgataa
gaagctgaga
gtttgataaa
aagtcctttce
ctaattaaaa

aatgtctgag

gtttgctgceca
tgtggggttyg
aagagggcca
acctggaaaa
accctgcaaa
gcttgacctg
ttceccactg
ctcatttgga
taacttgctt
actttgggct
ggaaagcatg
atgatatggt
agggacctag
acagtgaata
tctettetet
aggcctccece
gagtctcaga
gactttgctg
tgatgatttg
aagatgccga
ctgtttaatg
gtctggaatg
aactaacgat
taattctagce
taaactataa
aggcactctt
atgattttta

aatcagctca

ggggcagggce

aatcccecccac
ccatcctcca
gccacagaca
tccatatggg
gatatgagac
gattttggac
atggctgtat
ttgatttcac
gtggactttt
attggetttg
ttggctgtgt
ggggaggtaa
agtctcacaa
tgtcgaccac
agccacgtgg
tatgtctttt
ggtggcctge
gatccttacc
caaatatgca
ttaaaataaa
ttttccagaa
gaggattcca
ataggtaaga
atagaaaaaa
gaaattctgt
cctgtttgtt

tattttgaga
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ccttatggag
acagggtctc
gatttcagat
ctcaatgaca
cagagctgcc
atgcagtcaa
ttgtgtgggg
ttacccaatg
aggctcatag
gagttaatgc
aaatgtgaag
cttcacccaa
ttgagtcatg
gatctgatgg
catgtgagac
aaccgtaagt
tcagcagtgt
ttcaccctcee
tttgtctaca
ttagacaaat
tgtcctagaa
ggtttataca
gtaaaatctc
tcacgatctt
atcacgaggg
agcagcattt
aaaacaggtec

gaacttaaaa
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atcctetget
tactgggcga
tagtagaacc
acctgtgaaa
caaggccatg
agaaatcatt
cctgtaacct
cctgcattcec
gtgaaaggga
tgaaatgagt
atgtgagatt
gtctcatcct
gggacaggtc
ttgtaaaaag
gtgectttca
ccattaaaca
gaaaacgaac
aaccttagta
ccatctccca
caacactaaa
atagctaaaa
catgacacaa
attaaataaa
tgtacttttt
aactattagce
atttgcatat
caaaaggaac

atacattcgt

20520

20580

20640

20700

20760

20820

20880

20940

21000

21060

21120

21180

21240

21300

21360

21420

21480

21540

21600

21660

21720

21780

21840

21900

21960

22020

22080

22140
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agatatcaaa
ttctgaatta
aaagtgtttt
tcagcccaga
gaaaggtcat
atgtcttgaa
ggaatgtgtt
tgaaaatgtt
ttttgtaatt
gcattgtagt
aattttgatc
gtctctctece
.tttctggtca
caagggtaat
cggectttaa
tgaactagac
gatcctattc
ttgagacaga
gcaacctccg
ctataggcgce
taccatgttg
ccaaaatgct
ccatctaaat
tagtgcttet
atagttttat
tattttccte
cccactttga

ctgtcaaaat

aagaatttta
gaattttcac
gggaaggata
caaacctagt
gaaaaacaca
ataagtcttc
tcttetcgaa
tgtatttcct
ccagtttctyg
gaacagcatt
ttgtggttct
aagtgctccce
cctccageece
gattatctgt
tcaagctaat
aagtatggaa
gtcectetgt
gcctcactcet
cctececaggt
atgccaccat
gtcaggctag
gggattacag
gaccagttct
caatcatttt
tacaaaaatc
tcatccatce
gaatcaccag

tgagaaagaa

taaatcagat
tgtgttaage
gcaaatggag
tgcatattat
aaaagataag
ctccgtggaa
gagttcagca
atgttatttg
gcagcaatag
ttctacttgt
ttttaaactt
tccaccaccg
caatcaacaa
ttcagttctg
caagtcacag
tggaggagga
cacctcttte
gtagccaggce
tcaagcgatt
gcccagctaa
tcttggactc
gcgtaagcca
tttacattct
caacatatat
aaagtgtttc
tgaggagtgg
tccaactaac

accctaaaga

tttaattcac
tattttacct
aattactttg
gggaccaaac
agcagtatcc
tacaggtgga
tagctattat
cttccaaatt
acttgttatc
taccatagat
aaaaatcaag
tcettattac
aacccgtgaa
aaattcagtg
attaagccat
aactggaaca
accaagaaaa
tgtggtgcag
ctcectgecge
ttttttgtat
ctgacctcgt
tcgtgeccag
ccttecttta
atgtagtttt
cttcaaaaac
aggggtttga
tgtacagttc

aaagttgtgg
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ttaagccttt
atgtactgat
aatattttaa
tgcaacacat
ttctacaagt
atgccccatt
gaaacagatg
atatatgctt
ctaaaatgtt
ccaattttat
tatattttte
caaatctccc
cttttggaat
ccaaatattt
ccaaattcac
gaacactctg
ttttcettttt
tggtgtgatc
agcctcctga
ttttggtaca
gatccaccca
ccgaaaattt
cagtagttat
tcectgaagt
ataaaaatat
ctctccattt
tttggagctt

ttgttgtaga

cagataatta
aacttttaac
cccagataag
tgcctgaaaa
ggctctgett
tgttctcteca
ggtataaatg
ttgattgtta
aaatccctgt
gacgattttt
ttaattttcet
cgtctttact
tgccacttgg
caacttaact
agcttgctaa
ggtactgtat
tttttttett
tcagctcact
gtagctggga
ggcggggttt
ccteegecte
tectetgett
cagtatttgce
tttgctttcet
aatgttgaat
tccaacatgg
gactagtgaa

tattctaaat

22200

22260

22320

22380

22440

22500

22560

22620

22680

22740

22800

22860

22920

22980

23040

23100

23160

23220

23280

23340

23400

23460

23520

23580

23640

23700

23760

23820
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tgcattaaac
ttaagttcta
gcagcccatg
actaattgaa
tagctttegt
ttagtgacag
gttcgcattt
ttccttggea
aatttacaca
aagtttatte
ataaacccta
tttggctgac
gcaggtagaa
aataacaaat
ttagaggatg
tgtaaaaatt
cctaatagat
tctaaatgta
aattaccaat
tggccttgcee
tcaatgatgce
cgccacaaga
tgaatataaa
tggtggctta
gccaggagtyg
taaataaata
tttgggaaat

accttccagt

caagagtttg
agttgatact
gtaatccttg
acaaattttc
actaaattgg
cctaatggat
ctctgacttt
aggcactgag
tgtttttecat
atagtatttt
ctgctcectg
agaatctaga
atataattca
ttattgactg
tctgttgaca
tataagaaat
gttggcatte
ttcaattctce
tcttgtttet
ataatactgt
tttacagtaa
atgtctgcaa
tgtgatattt
tgcctataat
cgagactacc
atttctaaaa
ggagttatct

atttcctcta

ggctataaat
agaactttac
tgcttccate
tgttttcaat
cctacgcaca
aaagctgaac
gggaactttg
ctaggattca
tgtggaacta
tttctttttg
tggagtacag
aataaagaag
agatgacagg
tatatggttt
tcgttataca
ataaaggact
agacatgctt
tctggaacat
ttgccagaaa
tctttggett
tgcecttttct
attgaaaaaa
tggtggtaga
cccagaactt
ctgaccagca
agggatacgt
gagtgtatat

gccaccaagce

agggatgtag
aataatgact
catgctaaag
ctcttattca
ttactgggaa
aaattggaac
agctttctaa
tctatgaaca
tatttttcect
atcaaaataa
taatgttatc
tttgttcaag
gtctaaaatt
caaggaaact
aaaaaaaaaa
tctattgcat
caggtcaggyg
aataacctct
tacgtttctg
ctggctgecag
ggtcttgtga
tttaagtttc
atgtttcaaa
tgtgaggtca
tggcaaaaca
gaatgctact
gaaccacctt

tgtttttacg
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ctggtccctg
ttagattcta
aaaatttaga
aaatatgtgg
aaaaaaataa
aatggagtaa
aactgaattt
tgaaatattg
tttagttatc
attatcaata
tttttaaaaa
ctaaacagtg
tctcaatcat
tagtaaagac
aaccctccta
tcaatattat
aaaatcagac
tgaaatatat
gcaatgatgt
atatgtttct
tatattactt
tgaacactga
gggatacatg
agacaggagg
ccatctctat
tgaactctte
ttttttccag

tattccttta
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gggaaaatgt
ataaaaacta
gagctgtttg
ttctgcactyg
aagccggaag
gcttgactct
ttttttaatc
aaaatattta
aatatacaat
ttatctcatc
ttttttttaa
ttacagtgct
gttttaatac
agaattttcet
agtaagcata
ggagatcttg
gaaatctact
ttggtagttc
gcaatgaact
ttcatgggag
tttaatattt
atgtcacttt
aagccaggca
attgcttgag
tctaaataaa
gaggccacat
tgtactatgt

ggactaagtg

23880

23940

24000

24060

24120

24180

24240

24300

24360

24420

24480

24540

24600

24660

24720

24780

24840

24900

24960

25020

25080

25140

25200

25260

25320

25380

25440

25500
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tgcttttagg
taacacatgc
ttactgtttt
acagaaaaga
tgtggtgaat
gtttcacata
accatttgtc
ggctgcagtyg
ctgaatttct
gttttcagtt
atattgccaa
gagagtatcc
taacaattgg
ttggtttcta
tataaatttt
aagatatatt
ttgtcctcte
tttgcaacac
tttttgtaat
tcttttageca
atttgtgtgt
ggtgtacaac
tagcattacc
ttcttagcaa
tagaactctt
tceccactcet
ttgatctgtt

caatttttta

gtagaaatac
actgccatgt
taaatataat
aagtaaacat
atcctctaga
aatgaaatca
ccagacatct
tgttctactg
attatgaaca
attccttttg
actgtactct
atttcctgaa
acaaaaaaaa
ataaactaga
ctgtccatta
tttattttca
tctecttectt
agaactttaa
attgttttaa
cttctgacat
aaggagttga
ctgatgttgt
tcacatactt
ttttcaagta
gaatttattt
accccacccce
ttatttttcc

ccatgttttt

tgttgacatg
tgaaaaggag
gcgtgctcaa
atacctaaaa
catttctctg
tactgcactt
ttccatacct
aatgcatgta
aagccacagt
tattaattcc
agaagtatta
atcatctcca
aagtatttca
ccatctaata
tcttttgtca
gcecetttgtt
ctttatagtg
aatgtcaaag
aaggcctgee
ttcatcagte
aatctttttt
aaaatatgta
atcattattt
tataatacat
ctccagtcta
cggcccetga
cagataactg

tgaaatttta

gtcactgcte
ccacatgtag
tgtaaacaaa
ttcatcacca
tgcaaataca
gctgttctga
atcagtacag
ccataattta
gagtatcctt
tatatgtgge
tattaattta
actctgaatg
acgatggttt
tatgtattgg
tttttetttt
atagatcatg
tgagttgtga
ttatcaattt
atcccttaaa
acacttgcat
taattgagaa
tattttgtga
tgtgtgtggt
tgttattaac
actgaaattt
taaccacaat
acctgttgte

cctttatcat
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tcatgtctgt
ggcaatatat
atctcacata
tagagaaagc
cacgtttata
aacatgcttc
agctactttt
cttaattatc
atggttccag
agtttgggtt
catttacacc
ttactatctt
taatattgtt
tcatttggat
gtttgttctt
ctgcaaaaac
gtttgttttt
tattcttttt
ggaaaaatat
ccatgatcca
ctaaatatat
aatggcttaa
gagaacactt
tatagctaca
tgtatcectg
tctgettggg
caaaaccctt

ataagtgaat
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acaagactgc
taaaaccaac
acagaaaagt
ttgatatcag
gacaaacaca
ctttcagtcc
ctcttttaca
tgggctgatt
ctgttctcat
atttttatge
aataggatat
ttaaaatatt
tgactggtct
atcttctttt
ccttgtatgt
atttctcaat
tgtttgatcg
ggttcctgaa
ccattatttt
tctagaagac
atatatttat
tctagctaat
aaaatctact
tattgtacaa
gaccaagggc
agttgaaatc
acggagtaat

atgtataaat

25560

25620

25680

25740

25800

25860

25920

25980

26040

26100

26160

26220

26280

26340

26400

26460

26520

26580

26640

26700

26760

26820

26880

26940

27000

27060

27120

27180
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atatccacaa
tcattttctt
ggctggagtg
attctcatge
taatttttgt
tccteaccte
gccaccagcce
gtcagttaca
actaggtaat
acctgaaaaa
tatattagtg
ctggccagge
gatcacctaa
taaaaatata
gaatcgctta
agcecteggta
cttgctataa
tttggcatct
tatattcata
tggccatgga
atttttatat
acaatttttt
tgtattataa
gacgttgtta
gagaattgaa
atagccaaaa
tggtatatcce

ggtacaacat

tagtgattaa
tttttttttt
caatggcgca
ctcagcectcc
atttttagtg
aagtgatcaa
cagccctgat
ttttagttce
tttattatgt
taaacctttt
gcatctctat
tcggtggcetce
ggtgaggagt
aaattagctg
aacccgggag
acaggagcga
ccagtgagta
attatgatga
gctttttaaa
gtatcagtct
ttataattca
agtccaactt
aatggaacaa
aacaatagtt
aacatgtcca
attggtaaca
agacaatgga

ggatgaaaat

ttgtatttgg
tttttttttt
atcttggcete
tgagtagttg
gagacgaggt
cctgecttga
cattttgttt
tattataaat
ataatcagac
gtggcctcca
tttattcctg
acgcctgtaa
tcgagaccag
ggtgtggtgg
gtggaggtta
aactctgtct
ccaattaaaa
tcatatggtt
gctataaagc
tttaatgtgce
gttgtaaaca
cgaagagtaa
ctatcacata
taattacaat
cgtaaaagca
acctaaatgt
atattattca

cttgaaaaca

aatcagacga
ttttgagatg
actgtaacct
ggactacagg
ttcatcgtgt
cctecgcacag
acataaccct
tagtgtgttt
tattaatttt
ctccagcectcet
acgttaatga
tcccagcacce
cttggtcaac
cgcatgcctg
cagtgaccca
caaaaaaaga
aaatgaatgc
tctetetttt
catatttaca
ttctggtttce
atgtatcaca
gttcgtagtce
tgaattcacc
gaaactttga
tgttcacaaa
ctgtcatctg
gcaataaaaa

tatgttaatg

22

cagaactcag
gaatttcact
ccgectectg
cgtgtgccac
tggccagect
ttctgggatt
tctegtcaag
tctgacaata
gtatatatag
tagttgattc
gttttaaaaa
ttgggaggcet
atggtgaacc
gaatcccagce
agatcacgcce
aaaaagaaag
taaattttat
gacttattaa
ttcctggaat
gactcaagat
acatttaatt
aattaactga
cttagtgaaa
agtcacaggt
tgttcatagce
atgactacat
ggaatgaagt

aaagaagcca
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taaaatttga
ccctcaccca
ggttcaagag
catacccgge
ggtcttgaac
ataggagtga
gttttctgat
tgttttctaa
ttcaaaaatc
cttcacttaa
aaccattgaa
gaggtgggtt
ctgtctctac
tgaggcagga
attgcactcc
taaatgaatg
taaatccatg
tatggtgaat
aaatcctact
actcagtatt
cttcagtcce
aaatatttta
cagtctacat
gaatatccaa
attattcata
aaacaaaatg
actgacacat

gtcacaaaag

27240

27300

27360

27420

27480

27540

27600

27660

27720

27780

27840

27900

27960

28020

28080

28140

28200

28260

28320

28380

28440

28500

28560

28620

28680

28740

28800

28860
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gctacacatt
tagtgattge
atatctgtgt
gctggagtge
ttectecttee
atttttgtat
ctgacctcag
caccgcacce
gtggtggttg
gaatttcatt
ggaaaggagt
gacacataca
ctgagaagtc
ctcagtgtaa
tgaaggcctg
acaggaaaag
cccaaccccet
ctcctggget
cctttctatt
tattccctceca
cacccctggg
gcagaagaaa
ctgagtatcc
agttgctecct
aaaaacagaa
aactgagaac
gactaataat

cataaactta

ccatttatat
cagggactgg
gtgtgtgtgt
agtggcacga
tcagcctecece
ttttggtaga
gggatctgcce
agccaagatt
cacaactctg
atatgtaaat
cacagatggt
gagaggtata
tcacaacagg
gttggaaggc
agaggccgtt
aagggcatcc
cttttagaaa
caagtaatcc
cagctggacc
ttcagtccac
gcagcctaat
aacaagctca
catattcctg
tttectecct
gttttgectte
tgtatggggg
attcttgatc

aaatacattt

aaaacatcag
ggagagtggg
gtgtgtgtgt
tctcggetca
agtagctggg
gacggggttt
cgccteggece
actttttagg
aatatactaa
tatatctcaa
gttttagtca
tgagaaggga
ctgtctgcaa
cttaggacca
agttggagtc
caactctgga
gagattgggg
tectgectcea
accagctgat
tgactcacag
cattctaatc
gtgcctacceg
tcaagttgac
ctttccaaag
aaaaggagca
tttccageca
tgtacaattt

gcacaagtcc

aacaggcaaa
aaatagggaa
gtgtgtcaga
ctgcaacctc
attacaggca
caccatgttg
tcccaaagtyg
ttgataaaaa
atatcactga
taaaactctt
ggattctgca
tttattaggg
gctgggaaac
agagagctga
ccagagaact
agagagggag
tcttactatg
gcctcteaca
tggatgctgce
gccagtctct
aaaagcaaac
aagcattaag
acccaaaatc
gctagcctaa
aaaaacactc
acaaccatgg
tgctaacaaa

agtggattct
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tccacagtca
tgactgcaga
gtttctectet
cacctcccag
cccactacca
gccagaccgg
ctgggattge
tgttctcata
atcacccact
atttaaaaaa
gagagacaga
aattggctca
cagagaagct
tgtaactcte
tcgagtttga
caagaattca
ttgcccaggg
acatccagcc
ctggtcacat
tctgaaaaca
ctacttgggt
aatcaataat
aaccatcaca
gaattttgaa
taaaccactt
cttagcacca
gagctttaca

gtgtgtcttt

aaaagcagac
tgggtataag
tgtcacccag
gttcaagtga
cgcccagceta
tctcaaactc
aggcatgaac
ttagatagtg
ttaaaagact
ttatatgagg
actgatagca
cttatagagg
ggtatcatgg
agtctgacge
acatccaaag
tcettectee
tagcctccaa
cattecctcca
tgagggtgga
cccteccagt
ttggctctca
gctttactag
gatgagaagt
atccectgtt
gtgttatgca
gaaaatgaca
ttttggaaga

ctgactacaa

28920

28980

29040

29100

29160

29220

29280

29340

29400

29460

28520

29580

29640

29700

29760

29820

29880

29940

30000

30060

30120

30180

30240

30300

30360

30420

30480

30540
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aggtaatgac
aaggcaaaag
ccacggaagt
cttaaagtat
atcctgagac
ccagtcaaaa
caatcagtca
tactgaattc
tactgtaggg
tttgccectea
atttttgaaa
gccttacagg
aacaatccag
tgatacttat
accatagaat
cacagagggg
actattaata
ttatgatcce
cagctgaaat
ggctgggaag
tcaccatcece
ggaaaagaac
acctaataat
accctacctg
aaatggggag
teccacatgta
acatggtctt

atacaccata

aaaactgctg
aagccgtgta
gttgtccagg
aataataatt
agttattcct
cccaagttat
gagtctggtc
ccaattcagt
cacagtagca
cctgcaatca
tatcatttta
actgctttga
aactatattg
gtagggctag
tcctggtaat
gaaaatttta
gacgtaaatt
tttcttgeca
atcatgtctt
attggggttg
tccecteatce
agagatggtt
caacttttac
ctttcaagac
agacatatag
tacggtcaat
tttaacaaac

aacaaatatt

gcagtgggtt
agagaacagt
cttcacaccc
taaaaaaaga
cactgcaatc
ctttttgttg
tagggatctt
agggtgtgtt
ctgattttaa
ctgtgtatge
aggggcttta
gaaacaatca
tcattacttt
acatatcctt
caatcacaca
taaaatatgt
ttaagattct
agattttctc
attaatcaga
tgctttgggt
cgtttctaac
tgaggctcat
ttacaaaagc
ttactattaa
agatagatga
tgattatcaa
agcattggca

aacttgaatt

gggaggtgga
gacctgtttg
ttcttaagaa
ctgcagttcc
ctaaaaaacc
ttgttgtcta
ttagaaaaac
aatgaacact
ttcttacaca
agccatatgt
tgatctaact
tcacatgaag
caggctatat
atccaatacc
aaaggtagca
cctcaaggat
ttcectatagt
ataagggaaa
aatgggtcac
tgggtctgee
ttcattgaac
atatagagaa
ttaggtttga
tattacagta
atagaacaga
caaaaatgcc
taattgaatc

aatgtaaaag
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taggtaggaa
tcagggaaag
ggctgcaatg
tgttgtcaga
acaccaactc
aaagatcatg
ataatcaagt
gactaatttg
ggaaaaattc
ctttgagaaa
gttgtgatag
aatgcttgtt
tactggtagt
cttgaagtct
tttcttataa
gaagatgtca
agggatgaat
tatttgtgtg
atggacatac
aactaacagg
tcagtgaagce
gggtgcttat
aggagaaagt
atcaagagaa
ataaaaagta
aaggccattt
tctatatgaa

ctaaaacttc

ggatatgcaa
gtgttctcac
taccctaaaa
ctccaaaacc
atgcaagtca
ttgtttcagg
ctgtgtttaa
gaaattataa
tacctctgtg
cttggattta
ctcagtatct
ttttttaaaa
agtagtaaaa
ataattcatt
gaacaagaat
ctatttattt
ttatactgac
acagatgtga
gcagggtact
gatgggagct
tcagtagtag
ttcccaaatt
gagagggttt
tgtgatattg
aagaaataca
agttgagaaa
aaaagaccat

cggaagaaaa
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30600
30660
30720
30780
30840
30900
30960
31020
31080
31140
31200
31260
31320
31380
31440
31500
31560
31620
31680
31740
31800
31860
31920
31980
32040
32100
32160

32220
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tgtagaaaaa
tgcaaaccaa
tgtttaaaag
tcttgctggt
aagaatgagg
ttgatttgat
gacggagttt
aacctccgee
caggcacacc
gttggccagy
aactgctggg
ctctactgtg
aacaggcaat
tagttcttga
tttgcttata
aatgatcagt
cactaaagaa
aaaagatgct
cagggatagt
ggagaataat
gcagttcatg
caatctatag
catgtatgat
ctggagccca
aaaaaaaaaa
ctgaggtggg
cactgcactc

aaaaaaaaag

aatatttatg
aacagaaaca
atacagtcaa
gatctggagyg
tcagtgaaat
ggcattcccce
cactcttgtce
ttttggttca
atcacatcca
gctggtctceca
attacaggcg
aaccaggtac
tggctggcac
tttcaaaatg
aacctaacta
tggtacagtg
cttatccatg
gcagaaatga
tcaacatcag
tatatactta
atttaaacag
cagtatttgg
ggctcacacc
ggatttcaat
aatgagctgg
cggattgttt
tagcagagca

aattagaaaa

atcttaggtt
aattaataaa
gaaaacaaaa
caagatgaca
gctggccagc
accgtaacaa
accctggcetg
agcaattgta
gctaattttt
aactcctgac
tgagccactg
tggcagggca
aaagagagaa
aggtaaggaa
aaatgttagc
tacactgctc
taaccaaata
aaaaaaaatt
aaacaaaatg
gctacattaa
caaagcaggyg
tagatgcatt
tgtaatccca
accagcctgg
gcatagtggce
gagctcgcga
gcctgggeaa

gaatgcttac

aggcaaagat
ctggagttca
aggcaataca
gatgatggat
tgcccaaace
attttatttt
gagtgcaétg
ctgcctcage
gtatttttag
ctcaggtgat
cacccagcce
cacagaagga
agatgaatgg
gattcaagga
tatctaaatc
aggtgatggg
tgacctttte
aatgatcagg
tagtataatt
tgtagaaaaa
atagacaaga
gcctttgggt
gaactttgag
gcaacatagt
acatgcttgt
ggttgaagct
cacaatgaga

tettgttget

25

ttcttagaat
tcataattaa
cagaaactgt
gaacaggcaa
aactcgagct
atttatttat
gcacaatatc
cttcecgagta
tagacacagg
cctececacct
ataacaaata
cagaaatgga
ctgattttgt
tttaaaaatt
caacagtgta
acgaaaatcg
cccaaacact
ctgaagttat
taccacatta
gtatttgata
atttccttag
tcaagaatta
aggctaaggce
gagaccccat
agtcccagtt
tcagtgagcc
ccectgtetet

gttttgctagt
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acttagaagg
aaacttctga
tagtttecett
caaggccgad
tgacccgett
ttattttcga
agctgactgce
gctgagacta
gctttgccat
cggcctecca
tttatgaagt
gctgaaagca
gagactaaat
ataggcctat
tttaaaaatt
cagaaatctc
attgggaaaa
cttaggaatg
gtagactgaa
atgttcaaca
ggttatatgc
gaaaagaggc
aggaggatca
ctctaaaaaa
actaggaagg
gtgattgtgce
taaaaaaaaa

ttaacagtcc

32280
32340
32400
32460
32520
32580
32640
32700
32760
32820
32880
32940
33000
33060
33120
33180
33240
33300
33360
33420
33480
33540
33600
33660
33720
33780
33840

33900
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tggaagccct
tcttttaggt
aaatagattc
atcaaaaaac
tataaggcat
agactctaat
actgggacaa
ggcaactgca
accatttaca
attaaaaatt
tttatacatt
taataaaact
ttgaagggag
tttgacctag
gttttatgta
cacgcctgta
tttgagacca
ccaggtatgg
tcttgaactt
tggtgacaca
actgttttaa
gggagcattt
attaaaggag
tataaaactg
aacagaaaag
atgggaaaaa
gattatgaaa

acacatagca

ggataaagca
aatacaaata
agtatggtta
aattacaaat
ctaggaatta
tataaacata
tgtttttata
gttaaaattc
tgaaagcata
acagctacta
tatatactgt
gtaaaggaaa
ggagaagttt
tttggttaca
tgtgtgtatt
atcccactac
gccaggccaa
tggcaagtgc
gggaggtgga
gcgagactce
ttttttggta
tcceccaccag
agagactatt
gatgcttagce
gtaaaaacta
atattcaaat

aaagaaaaga

gactgggaga

aatggaaaca
cttacaaaaa
ctgtacacat
attggaaaaa
atttaacaaa
gaagatgatg
catacatgga
tggctggatt
aaggtccaag
aaacaaaatg
taaaaatagc
gcaaagaaag
atatttggéa
cagttgtttt
acattttaaa
tttgggagcece
catggcaaaa
ctgtaatccc
ggatgcagtg
atctcaaaat
atttttccag
ataacaaaat
tctaaatagce
attgcataca
taaagttagc
tttaaaagca
tttttacttt

agataactgc

aaaagaagta
aacaaaatcg
aattttctaa
ttaagatacc
gaacacaaga
gattaaatga
tattttecect
tttttttgag
gaacaatgga
gatcacttta
agttctatta
tatcactatt
aagaatactg
ccttataata
atatactgtt
caaagcgggc
gcecegtetet
agctactaag
agccaagatc
aaataaataa
taatctgcett
atactagaaa
gttggaaaat
aatatggact
agaagaaaaa
agaattatca
aaaaaaggac

aatgcttaat

26
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aaatgaaaca
ataaattatt
aatcaaaatt
attcacaact
tctctataga
agataaattc
aaataaatct
aaatttaata
ataccatact
aaaatataat
cttaggaatt
aaaactataa
gagaactagt
atttgtgaaa
ttaggccagg
agatcacccg
actaaaaata
gaagctgagg
acgccactgce
ataaataaaa
tttaaaaata
gctatagggg
tgcttttaca
ccagatggac
cctatctttyg
ggcaaaatat
acaatgggca

tcaacagggt

aaactgtcat
agaattaata
atttatccat
acaacaaatc
gaacactttt
tacatgctte
atatatttag
aatttatgcet
gcaatgaaaa
gttgaataca
gatatgtgga
gaatggctct
gatgatttct
ctatattttt
tgcagtggct
aggtcaggag
caaaaattag
gaggggaatc
actccagect
taaaaataat
aagaataaaa
ttttaaaaaa
aatggagaaa
taaagaccta
taatctaaaa
tgataaattt
gcattaacag

ttaacctaga

33960

34020

34080

34140

34200

34260

34320

34380

34440

34500

34560

34620

34680

34740

34800

34860

34920

34980

35040

35100

35160

35220

35280

35340

35400

35460

35520

35580
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ataattaact
agtcgaaaaa
aacaaacata
aactatgagg
tttgaagaga
gaggagtctg
ccctettggg
ctccattcat
actggggaaa
gtaaaaagcc
aagagcaaga
ctcatacaaa
ttettttttt
tcggcectecact
gtagctggga
gacggggttt
cctcggecte
gtatttttac
tatcattctt
aactattgcce
gcctettggt
aaaatttctg
agaaaatatt
ctgaattata
aaaaaaaaga
tagggcttat
ctaattccct

gtgccactca

tagaatcttc
tgggcaaaga
taaaaaagct
tatcactttg
ttataggact
gcaatgctta
tgtatacccc
tgcagtactg
cagacgagca
agatatatgce
aacaaaatga
caaaaggaca
tgagatggag
gcaagctcca
ctacaggccc
caccgtgtta
ccaaagtgct
gctaaacctt
tggccctcca
atgatatttg
agccattgcet
atctacaaaa
tgcaaaagaa
aaaggaagct
aagcgatact
agtctatgtg
agccectetge

gatctgctga

aaggaactcc
ataagaatag
gtttaaactc
cacccgttag
atgcactacg
gtcaaattaa
aaacacatcc
atgatgatgg
aactaaggta
ataacaacat
gacaaatcac
tatcttaaac
tctcactctg
ccteceegggt
ccgccaccac
gccaggatgg
aggattacag
tggctaactt
gaaggtcaaé
ctcttgaccce
ttgactgtge
gacaatgtca
taatacgtaa
gcaggacatt
gtatttttga
cccteactat

gggaggtact

gcatgtaatt

tgcaaatgaa
ggaatttaca
attaaaaact
actggcaaaa
gatgtgaggt
gcacaagtat
tcacacaggt
aggtggttgg
gatgcgtaac
ggattatccc
acataacact
acattagaaa
tctececagge
tcacgccatt
gccaggctaa
tctcaatcte
gcatgagcca
tctcaaaacc
aagcaaagtg
acccactact
tttgtctcta
agaggacgag
cacacaatct
atatacagtg
ggtaataata
tctatgtgee
acttttattce

aactgatcac
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caggagaaag
acagagaaac
aaagaaatgt
atgggaaagc
aggttcatgt
aatctatggce
ccacgaatgg
acgccatcgg
ttgaagtafc
aacaacctgt
atgtaaataa
gcttteccag
tagagtgcag
ctcctgecte
ttttttgtat
ctgacctecgt
ccgegeecag
gcctcataat
gcttgaacat
gctttgactg
ggatcacacc
aagacaagtc
gagacctcat
aaatactaaa
ataaataagt
cttccaaata
cctgttgecag

ctagctattg
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aattaatccc 35640
ccaagaggtt 35700
aaactaaaac 35760
tgaataatat 35820
acattctgaa 35880
ctggcagtct 35940
gcatgtctca 36000
gatatcaaac 36060
acagttagaa 36120
gctgactgaa 36180
aacacacgaa 36240
gttttttttt 36300
tggtgcaatc 36360
agcctcccaa 36420
ttttagtaga 36480
gatccacccg 36540
cctttceccag 36600
aagcagatgc 36660
ccaaaaaaaa 36720
gaccacttct 36780
agtaaagtga 36840
acagactggg 36900
aaacataacg 36960
aatgtaaact 37020
agagcgtata 37080
gtctatttgt 37140
ccatgaaaat 37200
tacgctgaat 37260
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ccaccacgtc
agcagggctce
tggtccagca
tcaactcttc
ggtcttccaa
taaacatatc
aataaataga
tgtggctttce
gttgggcegg
tggatcagtt
cactaaaaat
ggaggctgaa
cacgccactg
attgtgaggg
tgaggaaaga
gaggtactga
tatgcttecag
ttgaagcaca
taataaatgt
agacaataaa
gtctaatgtc
agatacaaaa
agtggtagag
taattctgta
tagtagttat
tttcaacatc
catctgtagt

caagaccagc

cttcactctg
taaaggcaag
gcctagctaa
ttcctttect
agtccctage
cttgtgtaac
atacagtgaa
atcttaaatg
gcacggtgge
gaggtcagga
acaaaaatta
acaggagaat
cactccagcee
aagccagcetg
ctttggacaa
atccagacaa
aagagacaag
ggcactcagc
atattgtgtt
ccttatcecte
attttagaat
actgagacac
caaagactca
tgtgcattac
gtctggaaac
acctacaaag
cccagcactt

ctgggcageca

agaccatact
actcttetgg
aatattatta
ctceecttea
tctgtggcag
ccttteattg
gaggtagaat
cactcactag
tcatgcctga
gttcaagacc
tccaggtgtg
tgcttgaacc
tgggcaatge
ccatgctaca
tagctagtaa
caaccatgta
agctctggcet
taggtcactc
aagccactaa
tttttctcte
atgctttttg
agagaggtte
tatctcagct
aaatatatag
agagggaaaa
tttatttctt
tgggaggcca

tactgaaacc

tceccacatge
tgatatggag
aaactatgct
cagggatcag
gcagcgtctg
agtgttagcet
gccacttcectg
tgcttagett
aatcccagca
agactggcca
gtggcacgca
cgggaggcag
agtaagactc
agctgctett
ggaactaagg
agggaaatga
gacatcttga
ccagtttect
attccagggg
acaagtgttc
gaggactcaa
aacaactttc
tcagggccag
taattaactg
aatagaactg
aaaaaattct
aggtgggtgg

ccatctccac

28

tgectttcgge
actcctcetga
tcatccaaat
acatacgtca
agacagccte
ggacctagag
agagtcaatt
tctecttaac
ctttgggagg
aaatgatgaa
cctataatce
aagttgaagt
tgcctcaaaa
tgtagaaaag
ctctcagtcce
gaggtggete
ttgcagcectt
gacatacaaa
gtaatttgtt
cccecagtaaa
tctaacacat
ccaaggtaac
tgteccttaat
gaaatatact
gagagaggaa
aggcgggaca
atctcttgag

taaaaataca
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cagtgactga
taggtgactt
ctgtgccaat
ctggctgtca
tacctcctgg
acttgctact
tcaaaaacac
tgtgaggtaa
ccaaggcaag
accctgtcetg
cagctactca
aagctgagat
aaaaaaaaaa
ggcaaaaaaa
aatagcccat
ctcecccactce
ctgagggatc
acctctgaga
acgcagcaat
tcctttgggt
ctccatttat
acagctggaa
ggtcatgtta
atattcatta
gacaggggca
tggtgactca
tccatgagtt

aaagaattag

37320

37380

37440

37500

37560

37620

37680

37740

37800

37860

37920

37980

38040

38100

38160

38220

38280

38340

38400

' 38460

38520

38580

38640

38700

38760

38820

38880

38940
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ccaggtgtgg
acttaagcce
gggcaacaga
taatacaaat
cagttttgta
ttcactttge
tcteggggcy
acattattaa
aggcagcaaa
atattctgte
attattcatg
agccattgcet
gtgtgtgtgt
aggcattctg
tcaataggat
gagaaattgg
aacagttctg
tcactcctag
atactcatgt
gatccataaa
attctgatac
agacaataga
acagaaagta
ttaatgatac
tagttgecagg
aatggtaaat
ggagaaagag

ttcacgaata

tgacacatgc
aggaggcgga
gtgagaccct
aaaaccacct
ttggttagta
ttatttactc
ttaataagaa
catatgttgg
aatccttcaa
tttcgtaget
gtagttatgt
cctaggggaa
gtgtgtgtgt
atagatccta
agctgttatt
aacacgtgca
cagctectca
gtatatacct
cgacactatt
atgtggtaat
atgctacaac
caagtatttt
gaatagaggt
cgagcttctg
attttgtgaa
tttatgttat
agagagaatg

agctaacaga

ctgcagtcce
ggttgcagtg
gtctcaaaaa
tgggtagcaa
tgtaaataat
tgaagagcag
ctcatatttc
tataaatat£
acaggagaaa
tcttaggeat
tctataaagt
atatatactg
gtgtatctca
ttttetttat
attttttaaa
tttctggtgg
aaaatcttaa
aaaagaattg
cactataggt
gcatacagtg
atggatgaaa
ctaattccat
taccaggggce
tttggaatga
tgtacttatg
gtatatttga
agaatgtagt

tgcgagttgg

aactactcag
agccaagatc
aataattttt
cagcctggat
caaaacgcag
tggtaactgg
cagtgtgcac
ctcattttag
tctcacttaa
cttcatttat
agctagtgaa
agccattget
catcatgtat
tttacaaaag
tggaaaatag
aaatgtttta
aacacaaaat
aaazaaaaaa
ggaaacaatt
gaatcttatt
cttgaaacat
ttgtataagt
tacagggagg
tgaaaaagtt
ccgctgaact
acaaagtaaa
tcaaaagtgt

atttcaaact

29

gaggctgagyg
actaaactgc
gttgtttgtt
atttgctatt
ttcaacattg
gactgtatct
tatgttccag
ttaataggaa
ctctgagttc
tttagttaca
cattgaatta
tctggggatt
aatcttaaaa
agaaaacaac
caagtgtttg
atgacgtgge
taccatatga
ttcagagaac
caaatgttca
catctggaaa
tgtgctaage
tttctagact
aggggatagg
ctgaaattgg
gtgcacttaa
agaaaatcat
tgtgaggtge

ggttccattt
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tggaagaatc
actccagtcet
tgttttcatce
ttacattgta
ttttttccaa
gtggatctat
accatgtgcet
attgttgcecte
atcaaatgge
gttggtttte
gcaaatattg
ggaggtgtgt
cctgaaagca
cactttgcac
caagtacatg
tgctgtggaa
cccageaatt
gtgtacacca
tcaacagatg
aaggaataaa
gaaataagcce
aggcaaactc
gagtttctgt
atagtggtca
agatagttac
gggggatggy
ctgaggctge

ggccacagag

39000

39060

39120

39180

39240

39300

39360

39420

39480

39540

39600

39660

39720

39780

39840

39900

39960

40020

40080

40140

40200

40260

40320

40380

40440

40500

40560

40620
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ctgcagcettt
atgaggcaga
ttccatgcecte
ggattacaag
aggaggatca
ccceccaataa
gatgtacact
taagaattac
gatctagggt
tgagttgtgg
gttggtttgce
ctcecececage
catgtgttct
ctectttttct
aaaggacatg
cattgtgttt
atacatgtgce
aatgggattg
gtcttccaca
tcteccactte
atatcattgc
atgtttgttyg
cttcttgatg
attagtcctt
ttcactctga
ttgtctattt
atgcctgtgt

cttacattta

cacactaccc
gttgccttgt
tgcatatgtc
taaattttag
actgtattta
gatgggtaca
tcttecagect
ctgggaacct
tgagcccaga
ggtacatgtg
tgcacccatc
cctccaccec
catcgttcaa
tgtgttactt
aactcatcct
atccagtcta
atgtgtcttt
ctggatcaaa
atggttgaac
ctctccagca
agttttgatt
gctgcataaa
gggttgtttt
tgtcagatgg
tgatagtttc
tggcttttgt
cctgaatggt

agtctttaat

tgcactgcct
gtgacctcag
agcaaatgac
caagtagggg
ctaaattgta
catatgggta
gcttggaaaa
tgttcaaatg
aatcatttct
cacaacgtgc
cacttgtcat
ctctacaggce
ctcccactta
tgctgagaat
tttttatggg
tcactgatgg
atagtagaat
tggtatttct
taatttacac
tetgttgttt
tgcatttcte
tgtcttettt
tttcttgtaa
atagattgca
ttttgctgtg
tgccattget
attgtctagg

ccatcttgag

cgtectetgg
ctggatatgt
catgaaagtg
aatgcgcaaa
tttttagatt
aggggcatag
cgtatcagtg
caggttctgt
ttatttttta
aggtttgtta
ttacattagg
cccagtgtgt
tgagtgagaa
gatggtttecc
tgcatagtat
gcatttatta
gatttataat
agttcttgat
tcecegecaac
cctgactttt
taatgaacag
tgagaagtgt
atttgtttaa
aaaattttct
cagaagctct
tttggtgttce
ttttcttcta

ttaatttttg

30

ccatcagcat
ttgcgttagg
ccataagtgt
tatagaatct
tggcaaggtt
tatcattctg
ttcacactca
ggctctgcaa
ttttttttat
cataggtata
tatttctect
gatattcccc
catgtttggt
agtttcatcc
tccatggtgt
tgaacagtgc
cccttgggta
ccttgaggag
agtgtaaaag
taatgattgce
tgatgatgag
ctgttcacat
gttgtttgta
tccattctgt
ttagtttaat
tactcatgaa
gggtttttat

tgtaaggtgt
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gagctctgaa
cgacaaattt
tgatttagag
gtgcataatg
tggaagtgat
gctttgcttg
ttcatgcata
aggttcagat
tattatactt
catgtgccat
aatgctatcc
tctgtgtgtc
gtttggtttt
atgtcctgge
atgtgtgcca
tgcaataaac
tatacccagt
tcaccacact
cgttcctatt
atgagatggt
cattttttte
cctttgecca
gattctggat
aggttgecta
tagatccecat
gtatttgcce

ggttttagat

gaggaaggga

40680

40740

40800

40860

40920

40980

41040

41100

41160

41220

41280

41340

41400

41460

41520

41580

41640

41700

41760

41820

41880

41940

42000

42060

42120

42180

42240

42300
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tccagtttca
gaatcctttc
tgtgctgtta
cagtatcatg
atgcctccag
ttccatatga
atggggatag
attcttccta
ttgagcaatg
cctaggtatt
tttgtetgtt
agactttgcet
aaagcaggtt
atacagaaat
ccagtaacac
ggagcccaca
tctcaaggaa
tatggattgg
atctagaagt
ctettactgg
actcaaacac
atctcatcta
ttagctgcaa
attaagagct
tacggggtct
tectettgee
aatttttttt

tttttttttt

gctttctgca
cccatttett
tttctgaggce
ctgtttcggt
ctttgttctt
aatttaaagt
cattgactct
tccatgagca
atttgtagtt
ttattctctt
attggtgtgt
gaagttgctt
ccagtgattc
atatagaaat
aactacagtc
caccatgggg
ttcagcttgt
gtgctgtcag
caggagaaat
gtgaattggc
agttacaaag
atataggtgce
gtgccatcag
gtgtttttet
tgctctgtca
tcagcettet
ttttttactt

ttaatctcac

tatggttaga
gtttttgtca
ctctgttcetg
tactgtagce
ttggcttagg
agttttttce
ataaattact
tggaatgttc
ctccttgaag
tgtagcaatt
aggaatgctt
atcagcttaa
tgatgcattt
ctgggcctge
aaacaaatct
ggaactttga
taggtattat
gaaacgaaca
taagagggge
gtttttatgg
tggtcttgtt
tctaggagat
ccctaaggec
ttcattttte
cccaggctaa
gagtagctgg
aaaaaaactg

ttttttcettt

cagttttcce
ggtttatcaa
tteccactgge
ttgtagtata
attgtcttgg
aattctgtga
ttgggcagta
ttccatttgt
aggtccttca
gtgaatggga
gtgattttcg
ggagattttg
agaaaagaaa
ctttcattga
gagttcattg
cagtattgca
ggggaaggat
attccatgat
taaattcaat
ttttacagta
tttgtttcac
tgtttatgtt
cagttgctag
ttttctttte
agtgcagtgg
gattgcaagc
tattattatc

ctecactcttg

31
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agcaccattt
agatcagatg
ctatatctct
gtttgtagtc
ctatgtgggc
agaaagtcag
tggccatttt
ttgtgtccete
catctcttgt
gttcactcat
cacattgatt
gagcccagaa
atacatagaa
tgagctgcag
gcttggctca
ttaagagtta
tcaagagagt
tgggtatcat
tggtagaaaa
gccttggttt
ttcatcatgg
cagcaggggg
taccaggtca
ttttettttt
cgcaagcata
acatgccacc
tcactttttt

ggcatcagtt

attaaatagg
gttgtagatg
gttttggtgc
aggtagcatg
tettttttgg
tagtagcttg
cacaatattg
ttttatttce
aagttgtatt
gatttggctg
ttgtatcctg
atcatttcta
attctgacat
ccaaagacca
ttgcaaccag
gaaaaaactt
gggcattagce
gataattttt
ctggcagtta
tttctgttge
acacagagtg
aatccgtgge
gctceccaget
taaattaaga
actcaaggga
acatttagct
ctttttttet

gtttgtcctt

42360

42420

42480

42540

42600

42660

42720

42780

42840

42900

42960

43020

43080

43140

43200

43260

43320

43380

43440

43500

43560

43620

43680

43740

43800

43860

43920

43980
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ttcctectte
agtttcaagt
atcaccttgt
gttactgcta
acaataagat
ttaatggcaa
gtcttttatg
ttgtaatctt
atctcatttt
tgcagtaaaa
ctgggcgtgg
cctttgaggt
aaaaaaatta
ggaggagaat
actcaagcct
agaaaaccaa
gaatcttagg
taagactgac
ggagtgatga
attctcaata
aggctgagtyg
attctcttgce
taatttttgt
ctcctggecet
agccattgtg
gccaagtatt
tttacccatt

gcactttgag

ttccacggtc
cacactgcaa
ctaatacgtg
atacatatat
caaagtaagt
aaaccacaat
tagtttttgg
ggggagtaaa
aagtcctegg
aagatgtgga
tggttcactc
gatgagtttg
gccaggcatg
cgcttgagcc
gcacctcaga
aacatcgttt
gtggccaaat
aggtttgcaa
ttactataaa
tacttttttt
cagcggcatg
ctcagcctce
gtttttagta
caagtgatac
ctcagtgtct
tacataatta
aaaaatattt

agaccaaggc

ctaccacacc
acactgggag
aacaaaatgt
gtgtgcacat
tgatacttta
tacttatgca
cacatcataa
agaaggaagt
agaagctcta
tatagtggtc
ttgtaatcct
agaccagcct
gtggcacatg
tgggaggtgg
atgagactct
agatattgat
tagattttce
ggtcaagcaa
tatgctaatt
ttttttttet
atctcegete
tgagtcgcetyg
gagaaggggg
ctccacctca
caatatactt
aaaacaaaca
ctgtceccage

aggcagatca

tcectttttee
gaacagccct
cccattctet
gtgatagaga
agttactatt
ccaacctaat
atgtttagta
catgatatta
aacacctcta
aaaagggcat
agtactttgg
ggccaacata
cctataatcce
ggttgcagtg
atctaaaaaa
tgtagaaata
cttgcttctg
atggttggta
gtcactaact
tgagacggeg
actgcaacct
ggattacagg
tttcactatg
gcctcectaaa
ttacttgett
aaaaaacaaa
ccggcatggt

cctgagtcca
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atttttgcca
tgcttacctt
gacagatagc
aaaacagctc
aggttggtge
atttcaagag
aatatgaaag
aaaggaatca
acaaacagct
taagacaacc
gaggccgagg
ggtgaaaccc
cagctacttg
agccaagatg
aaaaaaaaga
tagaatctac
aatctgcctt
aaactcagat
agaaatgctt
tctcacccac
ccgecteceg
ctcatgccac
ttggtcaggc
gtgctgggat
agaatccagg
aacaaaaaca

ggctcatgcecc

ggagtttgag

atgtttgacc
tcctttcaca
agctcctgta
ccaaatagcc
attggttctt
aagaaatttt
gtgacattgg
gaagtagttt
ctaaaagtgt
aaaacatagg
agggcgtgat
catctgtact
ggagactgag
gcgecactat
aagaaaaaaa
tactttttaa
ggatgctgac
ctttgtaaat
aaatttaagc
tctgtcgecece
ggttcaagct
agcgccctac
tgctctcgaa
tataggcgtg
aattagaggt
aaaaacatga
tataatccca

actagcctga
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44040

44100

44160

44220

44280

44340

44400

44460

44520

44580

44640

44700

44760

44820

44880

44940

45000

45060

45120

45180

45240

45300

45360

45420

45480

45540

45600

45660
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acaacatggt
tgctcgectyg
aggaggttga
tgagatcctt
aaagaaaaga
cccegtecaac
atagttcaaa
aaaaagggaa
aacttggcaa
gatcttagtt
aaatcacatt
tctttacatg
atactctcct
ggttactctg
caatatatac
tattttggtt
gaaatgtgta
atgttccttt
aagaaaaata
gatctagaaa
tgggaggtcey
tggtgaggct
ataatcccag
ctgcagtgag
acacacacaa
gaatattcct
gaaagcatgg

tctgaccttt

gaaaactgtc
tagtcccage
ggctgcagtg
gcaccactgc
agagaaagga
aaattttaat
ataacaaaat
agtaaagaat
atgaattatt
cctttctaaa
gccaaatgta
ttgtctggaa
ttttttgagg
caaatgatcc
caataaaaca
tgtatcaaaa
ccacatagtt
cattccattt
gtcaccaagc
tgaatgtgca
aggcaggtgyg
ccatctttac
ctacttgaga
ccaaggtcgt
acacatactc
agaactaaca
ttttacctgce

gaagatcttg

tctacaaaaa
tactcgggag
agccatgtca
actacagcct
tttttgtect
taaaattttt
gagtgtctta
tgggatgaaa
tctagataat
acaatacact
gactacatca
atagaaaata
ccaattttat
aagtaaaata
cttttataaa
actgaaataa
atttgccaac
gcctttagtt
ttacagttta
cggccaggca
atcgcttgag
taaaaataca
ggctgaggtg
gccattgcce
acacacacaa
aggcagaggt
ctccgtcecag

agcttcttaa

atacaaaaac
gctgatgagg
taccactgca
gggtgacaga
tatcatatat
gaattattat
gtgcctaaac
tcagctcagg
gtattcatag
ctttcaaaac
ttaccctttt
tgtggaaaga
ttcaatcttg
tatgttttaa
aagaagccca
taaacttgac
cctcattata
ccattttaga
agaaaaataa
cggtggctca
cccagtagtt
aaaattaact
agagaatctc
tccagcectgg
aaaaaaaagg
acacagaggt
ctgtccaacc

ctttatacaa
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aaattagctg
tggaaggatc
ctccagecta
gtgagaccct
ttgggcaatg
gccgataage
aagaagatct
ggaaaaagag
cagctcttca
tctattttaa
actgtcatta
gagatataaa
atagtcatat
gatctttact
gtagtgggta
tgtttacaac
agagtcggaa
gacacacagg
gtttaaagaa
cgcctgtaat
ggagaccagc
gggcatggty
ttgaacccgg
gcgaagagtg
gagagaaaga
aggatggata
atacttagac

caaactagag
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aatatggtag 45720
actggagccce 45780
ggcgacagag 45840
gtctcaaaac 45900
ttccccatta 45960
caagtctctg 46020
actgttacca 46080
aaatcacatc 46140
aattccaggt 46200
aaggaaaaaa 46260
cctcttaatt 46320
catatagatt 46380
tgaagcacat 46440
gatgtgttga 46500
aatgtaagtg 46560
attttaaatt 46620
gatggaaaat 46680
aaaataaaaa 46740
aatctagctg 46800
cccaggectt 46860
ttgaccaaca 46920
gcacgcacct 46980
gaggtggagg 47040
agactccatc 47100
aaaaagaaat 47160
gaaacatttg 47220
ttggtttcte 47280
ttcaagtact 47340
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ttattgttaa
' aagccaggtg
agtgaacaac
aggtgtttca
tatgaaatta
tgagatctca
tacagtttta
gaaatctagc
gagaacagat
ctgtgecttte
tcaggtaaat
tatggttact
ttgctcaaca
ctacttacag
ctagctcttt
gccaacatgg
ggcacctgta
gtggaggttg
ctccatctta
ctacacggaa
tattggagca
ggcgtcgtgg
tgaggccagg
aaaaaaaagc
taaaatgaac
gaaaactaga
cagtttttaa

aggtccccte

aatgtagatg
aattatttat
aaccagaata
atgtcatgaa
aaccatcttc
caatcaggag
ctcagtctgt
cagagaccag
cttaccaatt
aataatctgt
caagccccta
aatttacacc
ctttctegta
atataaaaac
gtgaggccga
tgaaacccca
gtcccageta
cagtgagccg
aaaaaaaaca
aagattgaaa
gcaagaccac
ctcatgcctg
agttcaaaaa
aaaacaaaac
atttttgtct
atggaggtca
tctetgattyg

tgtgattggce

atcatatgac
gtaatagttt
ataccaaaga
tgtgttgaat
tctgcgagac
aatggcattt
tcatgtgttt
tgaatcaaaa
gcagcaaagt
ctcagatcat
aaaataactt
aattggttcc
gctaggtagt
agtggtcaga
ggcagacaga
tctctactaa
ctcggagggce
agatcatgcc
aaaaaacaaa
cacattgaac
tattttcata
tcattccage
cagcctgaga
aacaattgaa
ttctgatatt
ttcececcaaa
ttctaaagca

acaacaggct

tgattataac
aaaacagaaa
aaaaaaattc
ttatatatac
acacatctgce
taggtgtgcet
aattgcette
caattatgtt
tcacccttaa
ctagtcagaa
ggaggaaaaa
aaatatgcat
taatattcat
agccaggceat
tcacgaggtc
aaatacaaaa
tgaggcagga
actgcactcc
caaacaaaca
tgaatcttaa
tgaccactga
actttgggag
aacatggcaa
tggaaatgac
atcatgttca
tccttgataa
ttgttggett

gtccagacca
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ccttatttte
aatctctatg
tagttaggag
tcgtatgatt
aagaactgtt
ctcttttagg
tgttattatt
tggcttgtgt
cctgageget
tggagggatt
atatattttc
tttattcacc
gtaataatgt
ggtggctcac
aagagattga
attagctggg
aaatcacttg
agcctggecaa
aacaaaaaca
cgtttggaga
ctagcatgga
gccaaggcag
gaccccatct
aatataattc
caaagatgca
aacattatct
ctcttatgece

gcttacccag
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ctggctttta 47400
gagtttactc 47460
aagaatgaaa 47520
taggtttatt 47580
taacgtgtga 47640
gtgaatgcac 47700
ttttatgcaa 47760
gccttcaaat 47820
tcatccacac 47880
agggcattgt 47940
taaactacaa 48000
agataagcaa 48060
gtgtatgata 48120
gcatgtaatc 48180
gaccatcctg 48240
tgtggtggcg 48300
aacccgggag 48360
cagagtgaga 48420
gtagtcagaa 48480
atcattgtaa 48540
gatggggcta 48600
gtggattgct 48660
ctaccaaaaa 48720
agcaaacttt 48780
gccatggtgg 48840
tctctttectg 48900
tctccacatt 48960
aactccaaga 49020
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gagggattcc
ctgcagtgat
gtctaaaata
cttttctatc
tataagaaag
taatttactt
tctgttcagt
gtgtatcttt
aactcacata
atgaattaca
gatagtcaag
cttaaagcag
agagaagaag
tacttatctg
gtttcgttge
cggaacagtg
ccctccaagt
tecectgettat
gaataatagt
tggctgagta
ttttgttttg
tgccatcttg
ctcccaagta
agtagagatg
cacctgecett
acattttctt
ttgcaaactg

tttectetgg

agactggttt
gctggcttta
ttacttgtat
atcagctcct
gatctacttg
tceccactete
tcatccattt
atcccectgga
acttgggtaa
atgacctttt
gttcttgtac
atgaatatgce
accagagaag
atattattat
atggaaaagt
tatgctggac
cctcaaagtce
aggtgagaac
ctctaactcc
gtattccatg
tttgttttga
gctcactgca
gctgggatta
gggtttcacc
ggcctceccaa
tatccacttt
tgctgctata

gtagataccc

ggcaaatgca
ttettgtttt
tcatatattt
aaattcattt
ggatttatat
cagtacattt
agtatcatcc
aaaaaaaggt
ctcaattctc
agcatggttt
aaacttggac
aaagagaata
tgtttttttt
ccttatttta
tcttcagtgg
ccagtgtgta
cattatatca
atacgatgct
atccaagttg
gtgtgtatat
gatagagtct
acctctgecet
caggtgcceg
atcttggcca
agtgctggga
ttggttgatg
aacatgcatg

agtggtggga

tgcagctact
tctcactgtt
taatgtcagt
atttcacatc
tacattaaac
ttctgtttaa
cactttctac
acatttgcag
aacactttgt
gagttatcct
ttgggaattg
taggaaaaag
taaaaaataa
ttatgatttt
tgatttctga
gtcttttate
ttctatgect
tggctttcca
ttgcaaatgce
atgtatacca
tgctcggaca
cctgggttca
ccaccacacc
ggctggtctc
ttacaggtgt
ggcatttagg
tgcaagcatc

ttgctggcag
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cctgggctag
tttcctctaa
tttccectta
attgttaaat
tttttttett
tagcatctta
agtatattect
ttttaactta
gggcaatttt
gacctttgta
gaattcagca
tagaagggaa
aactttcaga
aattttaata
gattttgttg
cctcacctge
ttgcattctc
ttectaaget
cattattttg
cattttcatt
cccaggctag
attgattctg
tggctaattt
aaactcctga
tagccaccac
ttggctccat
tttttcatgt

ttctactttt

agttecttet
gtacatttat
ttatttaatt
tttatcttet
atcttttagt
gctacagttt
cacttttcat
gaggttaaaa
ggaaatagga
cctatcaaca
tcaaaactac
aatcagttta
accaataatc
gtttttgggt
aacccatcac
teccecaccett
atagcttage
acttcactta
ttectttttaa
ttttgttttg
agtgcagtgg
tggcctcage
ttgtattttt
cttcatgatc
cactggccce
atttttgcga
aatgacttct

atttctttga
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49080

49140

49200

49260

49320

49380

49440

49500

49560

49620

49680

49740

49800

49860

49920

49980

50040

50100

50160

50220

50280

50340

50400

50460

50520

50580

50640

50700
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ggaatctcca
acagtgttte
tggccattct
taattaatga
attcatgtac
tgagttcett
tecteccacte
tttttcattt
acttaatcgt
ttataatttt
tcgtataagg
cccagggcca
caaagatcag
ggtttacatg
ggtatagttt
ctttggctat
tgtgaagaat
cagtatggtc
tttgtgctgt
tccttggtca
attccatgta
tttctggact
acaacagtat
gcagctgggyg
atttatggac
atgacaaatg
tgagtttcag

aggaaagaaa

cactgttttc
cttttcacta
tgcaggagta
tgctattttt
tttgcccatt
gtaaattctg
tgtgggttgt
acttaggtcc
gaactctttg
tatggtttca
tgagagatga
tttgttgaat
ttggctgtaa
cctattttca
gaagtcaggt
gagggttttt
gatgatggta
attttcacaa
ctatgatttt
cctatactct
ttctgttggce
gggaagtggt
agctttgaaa
tgcctcageca
cttaaggcca
attacatttg
cacggaattc

tttggaacca

catagtggtt
catccatgce
aggtggtatc
tcatgttage
ttttgatggg
gatattagtc
ctgtttactc
catctactta
gctaagccaa
ggtcttagat
ggatccagct
agtgtgtcct
atatttggct
taccagtacc
aatgcgatge
ttttgttcca
ttttgatggg
tattgattct
caacggcatt
taagtatttt
tgcttatgtt
caacttgcag
aaagaaagtt
agaggagtga
gagctcaagg
taggcatttt
ggagatgtat

gatgcectgtt

gtactagttt
aacatctgct
ttactgtggt
catttgtata
attattcggt
ctttgtcaga
tgctgattat
tctttgettt
tgtcaagaaa
ttaagtcttt
tcattettct
tctccacttt
ctatttctgg
catgtactgt
cttcagattt
tctgaacttt
aattgcattt
atccatccat
ttgtagtttt
attttattat
gtatttgtgg
gttggtaaaa
tattagaaag
gcaccccgcea
gtaatttgaa
agtgccttaa
agaaattcta

ttagataata

36
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acattcccac
atttttaaat
tttgatttge
tcttettttg
ttttttette
tgcatagttt
ttcttttgcet
cgttgcattt
agttttcctg
gatccatctt
ccatgtggct
tatgtttttg
gttcactatt
tttggtaact
gttctttttg
aggattgttt
aatttgtaga
gagtatgtga
ccttgtagag
ctttaattaa
tttagttget
aaaaaaaaaa
aaagaagagt
gtggattttt
ccatattagce
tgtcagcaag
gttacttata

gggaaatctg

aagcagtgta
tttttaatta
atttccctga
agaattgcct
ctgatttgtt
gtgagtatcc
gtgcagaagc
gcttttggat
atgctatctt
gaggtgattt
tgccaattat
tttgecttgt
ctgttccatt
ttaaccttgt
cttagtcttg
tttctggtte
ttgcttttgg
tgtgttttca
atctttccce
gtgtctattg
gagggagact
agaattacca
gcagtcttct
cctcaggage
cacaccggtc
ggttgcacaa

catttttggg

aggccaggtg

50760

50820

50880

50940

51000

51060

51120

51180

51240

51300

51360

51420

51480

51540

51600

51660

51720

51780

51840

51900

51960

52020

52080

52140

52200

52260

52320

52380



WO 2006/116681

tggtggctca
gtcaggagtt
aaaattagct
gaagaatcgc
tctageetgg
agtctgatta
ttgtttgttt
ttcagctcac
aggagctggg
atggggtttce
gtgctgggat
caggtggtct
tcagtggtca
tcttcagggt
aaaaacaata
tggaaaacaa
cagatctttt
aaaatcaaat
atctcatata
aaagaacaat
tgctctatta
ttatagactg
agaattcttc
gaaattgcct
cagaaactcc
caaatccaac
atccaatggg

tctagectte

tgcctgtaat
taagaccagc
gggcatggtyg
ttgaacccag
gcaacaagag
cttccaattt
ttgagacaga
tgtggectct
actaaggcac
accatgtcga
tacaggtgtg
tttecteactt
acaggtgatt
ggcctettta
gtaaatcaat
aataaaggtt
gaaaagcact
tgagcactgg
catcagagaa
gatttcacat
aaagaagtta
tcatactgaa
taaaaattcc
ccaacatatg
atctatcttg
ccagcctgat
caaatcattg

tccttttgag

cccagcactt
ctggccaaca
gcaggtgcct

gaggcagagg

‘tgaaactcca

ccccacataa
gtctceetet
gccteceggg
gtgccatcac
ccaggctgat
agccaccacg
ctaaatttct
ttcgctcetece
cttcttaaat
caataaatac
ccaggctcat
tgtttatttt
agtatatgag
gatactactc
taatgtttte
tttttctact
ccatgtgtct
tagaattcta
ccagtccagg
aaaagataag
aagcagaatc
gttctccaag

ttgattttte

tgggaagceg
tggtgaaaac
gtaatcctag
ttgcagtgag
tctcaaaaat
ggagttttgce
gtcgececagy
ttcaagtgat
acccagctaa
ctcgaactce
cctggeccag
caataaggag
tttctceccca
acccaagtge
tcaggtgect
cttaattttt
aactgagaac
attgttttac
attactgcag
aatttatctc
ttctatttta
taattattgt
attttttaaa
gggatcttcc
caaatccatc
aatcaatgga
tttgttcact

ctcttttttt
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aggcgagtgg
ctgtctctac
ctactcatga
ccgagatgge
aataataata
cttcagatge
ctggagtgca
tctcatgecet
tgtttgcatt
tggtgecteg
gtggcectgtt
tttttgtcte
agttgtcatt
ttcccaaatg
ctgaaagtat
cctaccccaa
aatactggag
acaactgttg
taacagcaat
ttcttaactce
cactaattta
gttatacctt
atcctcaacc
tgtccectta
ctcectceaca
cacttaaaga
tgttttttta

tatgcttgtg
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atcacctgag
taaaaataca
ggctgaggca
tccattgeac
ataataagga
cttgggttgt
gtggtgcaat
tagecctctgt
tttagtacag
gcctcccaaa
tgatggttac
cggggectgt
aagagtcctce
gggcagggga
ttttgcttte
gacataggat
aaaaaagaaa
gaaggaggca
aatgtcctaa
ccttttgtcet
acatgctatg
aaaactactt
caggtattct
tcagcattac
aacacaacca
agataataac
acaatgcttce

ccaaacaata

52440
52500
52560
52620
52680
52740
52800
52860
52920
52980
53040
53100
53160
53220
53280
53340
53400
53460
53520
53580
53640
53700
53760
53820
53880
53940
54000

54060
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tgctcatttg
agaagtcctt
ggcaaactaa
atggaatagt
gttgactctg
atcatactcc
ccagacacct
attatagcta
catggctata
acagatttgt
tttaaagaaa
ccacctcccea
cacccaccac
tgaccaggct
tgctgggatt
cctgccatca
gaatttgttce
gttttctaca
gtatgtagaa
agttctagaa
atgtatatgt
aacagtggtg
cgatgttact
tatcatttgt
accagcaaaa
aaaataacag
aggaagagag

gagagagacc

tttgcatatt
ggataccgaa
tctgaaaata
tacataattc
ctgtactcca
catattcaaa
tggcceatcet
cagaaagttt
caccaataca
ctataaagac
aagaaaaaaa
ggttcaagcg
catgcctgge
ggtcttgaat
acaggcgtga
ccaagtttat
tacagatcta
ctgaagaaca
ctatgcagcce
gatacattaa
tcataataca
gttatcgctg
ctataaattt
gtaattttaa
ttttgacaga
agaaaaaata
aggtagaaaa

ttgaggagcc

catttatttt
ctattatcte
aaactaaatt
tattcctaga
tagaattact
ttactgctag
acagggactt
tagtggaact
gcagtctatg
cctagccecceca
agaaaaaatt
attctcttge
taatttttgt
tectgaatte
gccaccacaa
attctaatgg
tgcttaagtg
tccaacaata
attaaaagat
tttttttaaa
gatttataga
gtaagggaat
ttctattgtt
aaagacagaa
tggtctgtca
tcaggtcaat
acaatctaaa

attaactgtg

aaggctgtct
tttgttgcac
atagccaaaa
aagtttattt
tcataagaga
ttattcacct
atagtccaat
tatccagatt
ataagtgcce
tccccaagaa
atttccattt
ctcaacctcc
attttcagta
aagtgatctt
ctggcccaaa
atgcatctaa
tacataggca
ggcaagtgat
tcagatagac
aaaaaagcéc
aaacaaagtg
taggaatggg
tgaaccattt
agaaaaaaaa
gaactaacaa
atcctcagtt
aaatgggaat

accacagcac

38
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cagggctgaa
aaacccaatt
tcattagaaa
ggaataattg
tgaaagctca
aatagcatta
attttttttt
cttgatggat
agttaccaga
tttgagtata
ccattatttc
cgagtagcag
gagatggggt
cccaccttgg
acatatgtgt
cctagcattt
aaagggtatt
aaaggaatga
acatgtattt
acatcataga
aaggttgtga
agtagggtga
gcaatgagaa
tagcatggaa
gaaaaaatgc
aattaaaact
ttaaaaccaa

attacatctg

ttccaatttt
atccaaacca
actttattaa
ttttattttt
attgaattat
catgcaattc
aactcagcaa
taaaagaccc
gagataaaac
ttaaaattat
actgcaatct
ggattactgg
ttcaccatgt
cctcccaaag
ttttaaaatc
ttgectctag
tgctggagca
tggcatattg
tcacataaaa
tccatagaag
atcaaactgt
acagaaaccc
tttatttgtg
ctgctgtgaa
aagcattggg
aagagagaaa
agtaggagat

tgatttatga

54120

54180

54240

54300

54360

54420

54480

54540

54600

54660

54720

54780

54840

54900

54960

55020

55080

55140

55200

55260

55320

55380

55440

55500

55560

55620

55680

55740
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agattatttt
aaggcatcgt
tatcttcaga
atgaaccaag
gacatctgca
actgtaggce
gg9999cg999
aaccccatct
ccagctactt
gcagtgagct
caaaaaaaaa
acccagcagc
ttgcccaatg
aaacctggtc
ttgcttcaac
actcatatgt
tcecttggata
cagaagacct
agtcttaacg
atggagctct
gaattcagca
atacatcaaa
aaagaaaaac
tcatgectgt
gtttgagacc
tagccaggcg
atcacttgaa

cctgggcaac

atcaaaatca
ttcatttcaa
gacaagagtt
acgctgagca
agtctgatgt
gagcatggtg
gtgcggatca
ctactaaaaa
actcgggagg
gagatcatgc
aagtaaatta
tttctgaata
gtttataaaa
ctggtaccac
aaggtcacac
tecctcatcaa
atctttgtgt
gggatagaaa
tagttggaag
gcaaagggaa
taaaaggaaa
aaatgatgag
cattcaaact
gatcccagca
agcctgtcea
tggtggtggg
cccaggaggce

agagtgagac

gagcatcacg
cactcaagag
ttgcttgeca
gagaacagat
tttttattca
gcttatgeet
cgaggtcagg
tacaaaaatt
ctgaggcagg
cactgcacac
aaaaaaaatt
ttcagctgtce
cactttctca
tgatcttatt
aagtgaatgg
aataattgcc
gttggtgcaa
ataagcttgg
gtttttttat
atgtcatgat
tgagaaaaaa
attggagaca
gtaaatgaag
ctttggaagg
ccacggtgaa
tgcctgtaat
tgaggttgca

tcagtctcca

agtcttccag
gaaacgatca
acttttaagc
tcttaagaaa
agagtcttgt
gtaatcccag
agttcgagac
agtggggtgt
agaatcgcett
cagcctggge
tggtaaatge
catttcactg
cacattatct
ttataagtga
tatagctggg
caggcagaga
gagaaggcaa
ggaagcatgt
ctgttatgat
gaaaactgtg
tggtgtatta
tcaagcgcag
aacgagtcaa
cagaggcggyg
acccccgact
cccagctact
gtgagctgag

aaaaaaaacc
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ctctatttca
agagccaaga
agccaagatt
aaggcaggac
cttttttett
cactttggga
cagcctggec
ggtggtggge
gaacctggga
aacagagtga
tgctccagac
accatactta
caggctgttc
agaatccaag
atgtaaatct
gagttaaggt
gtaggaagtt
agaaaaggaa
taggcataca
tttaagataa
gaaacaagga
gaagattctc
aagaggccgg
tggatcactt
ctactaaaaa
tgggaagctg
atcgegtcac

caaaaagcaa
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gagaggctgg 55800
aagatttaaa 55860
ccttgtcatg 55920
caagcagaat 55980
attaaaaaaa 56040
ggctggggeg 56100
aaaatggtga 56160
atctctaatc 56220
gacggaggtt 56280
gaccccatct 56340
aaaatattgc 56400
attttgecta 56460
tcacaacaac 56520
ctcaaagaag 56580
atgtctgectg 56640
atttgatttt 56700
ttgcatggag 56760
gtgaatgagc 56820
aaatgccact 56880
attatttgaa 56940
gtctggggec 57000
aaggcccagg 57060
gcgeggtgac 57120
gaggtcagga 57180
tacaaaaaat 57240
aggcaggaga 57300
tgcactccag 57360
aaataaaaca 57420



WO 2006/116681

agaatgagtc
gctagtaact
agtaaagctt
agaaaactga
gagaacagag
aaagagatct
gggatcaatc
aatagggatc
catggtaaac
gctaccttct
ggtggctcat
gtcaggagtt
aaaattagcce
ggagaatttc
tccaccctgg
ctacttatta
gaggcgggag
cctgtcacta
tactcgggag
catgactgca
atatatataa
taactcattc
gctcactatt
tagaaggaaa
aaaaatgtta
taaattattt
taaagataaa

agatgacaca

aaaagacata
ggtagagatg
caggtgtcga
gaaatgagtg
ggttaaaaga
ggacaggtcc
agagagcaaa
gttaatctac
tctgatatca
tattcagtgg
gcctgtaatc
cgacaccagc
aggtgtagtg
ttgaacccag
gtgaaagagc
tgagccaagt
gaacgcttga
taaaaataaa
gctgaggtag
gcactgcact
aattcattat
tgaaggtgat
aaagaacagg
agaaaaaata
ttaaaggtag
aatactcagg
tgccaagttyg

aacaaatgaa

caggaagtct
ttgagagggt
taatcgagac
ctagaccttt
gatgagaaaa
acccagatgt
ggtttcagca
ccaataagtt
cagcagaggt
aggcaatcct
ccaacacttt
ctggccaaca
gtgcacacct
gaggcagagg
aagactccat
gcagtagatc
ggccaggagt
aaactagcca
gaggatcact
cagcctgggt
gactatgaag
tatgaaaggg
agaaatttta
atagcatgtt
ctaaaagatc
aaatcactgg
ctgggaagaa

aaaacaccca

ttatatcagg
gactagagat
gcccataaga
ataaacagtc
cagagaatag
agccagaagt
aacagagcat
ctgcgagtct
tgtaatcaaa
atacttaaaa
aggaggctga
tggcaaaacc
gtgatcccecag
ttgcagtgag
ctcaaaaaga
acacctgtac
ttaagaccag
ggtgtggtgg
tgagcccagg
gacagagtga
aggtcactgg
atcagagcca
gtgaagaaga
agagcttagg
aaaaaggatg
tgatgagaaa
aaggtggttg

tcectecatgga
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tacaccagat
gacccagcca
aattggtggce
atttatttag
agagttgatt
gaacctctgg
cagccaaagc
acaaacacag
caaatatcct
ctacttatta
ggtgggtgga
ctgtctctac
ctacttggga
tggagatcgc
aaaacaaaac
tcctagecact
cctgggcaac
tgcatgccetg
agattgtggc
gaccatgtct
aggaaggcag
aagaccacgt
aagagagagg
ctaaggtaaa
agaacacata
gtgtaatatt
atgctgctca

tagaaaaaat

tgacagtgat
atgactgata
acaaatctgg
gtgatcatta
ttgtgtaaga
ccaggcagga
aggagggtga
tttcacgaac
ctttgctttt
tgcecgggege
tcaccctgag
taaaaataca
ggctgaggca
gccactgcac
aaaataaacc
ttgggaggcy
gtggcaagat
tattcccage
tgcagtgagce
caaaatatat
ggtgttggaa
ttaagagaca
aagagaaaag
gtgaaaagat
aaaaaagact
agtgaagatg
aagaaatcaa

cgatagcatt

57480

57540

57600

57660

57720

57780

57840

57900

57960

58020

58080

58140

58200

58260

58320

58380

58440

58500

58560

58620

58680

58740

58800

58860

58920

58980

59040

598100
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aaaatggcta
ttaagattct
ctgaatagcc
cttcaaacta
gacccataca
atctgatctt
aatgatgctg
catcacacac
atacctaacg
tatgtaacaa
aaaaaaaaaa
gattaaagaa
tactgctcag
aaccaaagta
tggattaaag
agtactattc
gcaataaaag
aagaaactat
atgcatctga
ataaaacaac
catacatgtg
tgcaaattaa
agtcaaaaaa
ggtgggagca
taaagactga
ataaatcatc
tagcaaagac

ggtacatata

tacagcccaa
tcacagatct
aagacaatcc
ctactatagg
ccaatggaac
caacaaactt
ggataactgg
cggggceetgt
ttaaatgacg
acctgcacct
aagaagctgg
ttaaatgtta
gacataggca
aaaactgaca
aattaaatgt
ggggcatagg
taaaaactga
caacagagta
caaaggtcta
cccattaaaa
gccaacaaac
aaccacaatg
taacagatgc
taaattagtt
aataccattc
ctattataaa
acagaatcaa

caccacagaa

agcaatattt
agaaaaaaaa
taagcaaaaa
gctacagtaa
agaatgcaga
gccaaaaaca
ctagccatat
tgtggggtgg
agttaatggg
tgtgcacatg
accccttect
aacccaaaac
caagcaaaga
aatgggatca
taaacccaaa
catgagcaaa
caaatgggat
aacagacaac
atatccagcg
agtgagcaaa
ataggaaaaa
agataccatc
cggcaaggtt
cagcctttgt
aacccagcag
gacacatgca
cctaaatgtt

tactatgcag

gggttcaaag
atttaaatte
gatcaaaggt
tcaaaacagc
acccagaaat
agcaatgggyg
gtggaagatt
9999299999
tgcagcacac
taccctaaaa
tacaccatat
tattaaaact
tttcatgatg
aattaactaa
actattaaaa
gatttcgtga
caaattaact
ctacaaaatg
tctataagga
ggacatgaac
aatgctcaac
tcatgccagt
gtggaggaaa
ggaagacagt
tccecattact
tgtgtatgtt
catcaatgat

ccataaaaaa

41

ctattcctac
atatgaaacc
gaagtcatcg
atggtactagg
aagactgcac
aaaggattct
gaaactggac
gaaggatagc
caacatggca
cttaaagtat
gcaaaagtta
ctggaagaca
aagacaccaa
agagttgctg
ctctggaaga
tgaagacacc
aaagagttgc
ggagaaaatt
acttaaacaa
agacactttt
attactgatc
cagaatggct
aagaatgctt
gtggcaattc
gggtatatac
cattgcagta
agactgcata

gaatgagatc
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taaactacaa 59160
aaaaaagtgc 59220
tgctacctaa 59280
tacaaaaaca 59340
acctacgact 59400
ctattcaata 59460
cccttctgaa 59520
attaggagat 59580
catgtataca 59640
agtaataatt 59700
actcaagatg 59760
acctacgcag 59820
aagcaattgc 59880
taactcaaga 59940
caacctagac 60000
aaaggcaatt 60060
tgtacagtaa 60120
tttgcaaact 60180
ttttacaaga 60240
caaaagaaga 60300
attagagaaa 60360
attattaaaa 60420
ttacactgtt 60480
ctcaaagacc 60540
ccacaggaat 60600
gtatgcacaa 60660
aagagaatat 60720
atgtcctttg 60780
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tagggacatg
ccaaatactg
tagaggggaa
atctggaaaa
agcaaaccce
taaaataaaa
gaagagtaac
aaatttaatt
caaaaaataa
gcctgtaatce
gaccacggtg
gggcgectgt
ggcggagett
gactctgtct
tggaatccca
acaagcctgg
gaccaggtgc
tcacttgagg
aaaaatacaa
gctggggcag
ctattgcact
gaaatagtca
taaggctgac
gtggaggaaa
cttaaaaggg
atttaccaat
agaaagtgcg

ggttttgaag

gatggagctyg
catgctatca
taacactcac
ataattaatg
catgacaaaa
gttaataaaa
cctgcaaggt
gaagaaacac
aataaaatag
ccagaacttt
aaacgccgtce
agtcccaget
gcagtgagcc
caaaaaagaa
gctacctgga
ggagcacagc
agtggctcac
tcaggagttc
aaattagtca
gagaatcgct
ccagcctggg
aaggaaagta
agaaagaacc
ggtggatggc
gaccagtaat
gtgtgggtgg
agaagtggtc

ttaaaacaga

gaggccatta
cttataagtg
tgtggcctat
ggtactaggc
gtttacctat
aaggaaaggc
agtaaaatta
ctagtaacta
aaattttaag
gggaggccga
tctactaaaa
actcgggagg
gagatcacgc
aagaaaagaa
ggctgaggea
aagaccctat
acctgtaatc
gagaccagcc
ggcatggtgyg
tgaacccegg
gcacaggagc
agaaagggta
cagaaggagt
aagctaagaa
tactaatcaa
ggattcaggg
aaatgctaga

tctggatttg

tcecttageaa
ggagctaaat
cagaaggtgt
ttaatacctg
ggaacaaacc
ggttgataag
tagattgaca
tttactatgt
aaaagaaact
ggaggacgga
aatacaaaaa
ctgaggcagg
cactgcactec
aagaaacggc
ggaggactac
gtctaaaaaa
ccaacaacct
tggccaacgt
cgggcacctg
aggcggaggt
gaaactccat
gggaagagga
gacaagtggt
acgaccagca
gtatacaaaa
aaaatggatc
ggcagatcag

aaatatggtc

42

actaacacag
gatgagaaca
agggtgggag
agtgatggag
tgcacattcg
gctattggga
actgttacag
gcatggcacc
ggccgggegt
tcatgaggtc
aattagccgg
agaatggcgt
cagactgggce
cagccatggt
tttaagacca
ataagaaaag
gggaggctga
ggtgataccc
taatcccage
tgcagtgage
ctcaaaaaaa
catgagcaag
cagctagctg
ggagcagaga
ttggcaactc
atatacgagg
cccacgtata

ctgtcactct
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gaacagaaaa
catggataca
gagggagaga
taatttgtat
cccatgaact
tggccataga
aaagaagact
atgttaggtg
ggtggctcac
aggagatcga
gcgeggtgge
gaacccggga
gacagagcca
ggcgcacaac
agagtttgag
aaaagaaata
ggcaggtgga
catttctact
tacttgggag
cgagattgcg
gaaaagaaaa
acagtccceca
ctcaagtatg
taaactaggce
agatcaaatt
gtctacacaa
ggagcatgtt

ctagttgtgt

60840

60900

60960

61020

61080

61140

61200

61260

61320

61380

61440

61500

61560

61620

61680

61740

61800

61860

61920

61980

62040

62100

62160

62220

62280

62340

62400

62460
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gatgttggag
ctcatagtgt
tcagttagta
ttatctgaga
tgactgcaac
tgggattaca
ggggtttcge
ctcagcctce
aaatttttta
tatgagaaac
tctgcaagag
ttggcttcaa
atatctgaga
tagttttcat
tctaccacat
gagaagtgta
ttttttttte
aatattattt
gattacccaa
ctatctaaaa
cagtcccaat
taaaaattta
aattggtcag
cttgcctgac
tctetctete
agggttcatt
ttctatcatg

tattttctce

aagttactta
tattctaaaa
cttaataaat
cagagtctca
ctctgectac
ggcatgtgce
catgttgtce
caaattgctg
ttggccattt
acggaagcct
atagctttgt
ctcccaatgg
ctgtcagtaa
cacagttcat
gtgattaagc
gatgggagtt
ctggctageg
acatgaataa
atctctettt
agaatcagca
ccttgggaaa
ggaagtttcg
caagtggaga
aatgctgtag
tctetctcte
tctactgett
ctacctgaaa

cttactgcca

actttttgga
attatgtgaa
agccaatatt
ctctgtcacc
caggttcaag
accatgtgca
aggctggtct
ggattataag
gtttttcatg
atttttaagt
tctgttttet
ctcttcatta
cagagcetttt
ccaaaggcta
tccactgett
aatttctaaa
gtggttagag
gaccacaaag
ctctgggaac
atggattggt
tgggaaatgce
acagtcaact
gaaatggttc
gctetegtte
tctectectete
acagccaaga
ataaataact

ttatcccatc

gctccagttt
ataatgcctg
attaatatgg
caggctggag
agattttegt
gctaatttct
cgaactcctg
catgagccac
gaaaaaattt
accgttgcta
tgtaacctta
tttaaatgcce
gttatcttct
gtttgaatag
tctteccagtt
caaggtagcc
cagcaaactg
atcaaaggtyg
tcttteccac
cctactatag
tgtcactagg
tttetgecat
agaaccattt
cagtctgtta
tctetctete
gaatttgaaa
taactatttc

tgttctettt

43
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tctctectat
taaaagcaag
agttgtattt
cgcaggagtg
gcctcagect
tttgtatttt
acctcaagtg
agcactgggce
taacacttct
taaccccaga
tggctgggta
gggatggaaa
cccgattgcet
actatatatt
tgaaagaaaa
ggtacctttc
taggaatttc
actgtagtga
tcttacccta
acaactgtct
tggctgaaac
gtgccttggg
ccttgcecttac
gaggcatgca
tccttagtge
taaaacattc
aaactgttga

tctttagcag

aaatagcaac
tgcctcacat
atttatttat
tgatcteccge
cccaagtage
tagtagagat
atctgeccge
agacactttt
taaggtaaaa
aataatgctt
atggaggcat
actctagtgg
atttcctagt
atatattttt
tattggatat
tttetttttt
aaacagtaac
aaatctattt
tctaaaaagt
ccaaatggat
tgtaagctag
aaacagagaa
aagaacagtt
cccetgeate
agtgcgggcece
aaatcccttt
agaaaggaca

acagaccaaa

62520

62580

62640

62700

62760

62820

62880

62940

63000

63060

63120

63180

63240

63300

63360

63420

63480

63540

63600

63660

63720

63780

63840

63900

63960

64020

64080

64140
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atatttgcaa
aattcaatta
ggatactcct
cataactagg
tctaaaaata
cacaactttg
aaaatttagg
actaataaaa
tgatgtaata
catctgggat
gcattgccac
aaaacagtat
ctgaggtggg
accttgtctce
agctacttga
agccgagata
cacaacaaaa
ctaactagtc
aaaagttctc
atggtcaagg
cttggagtct
ggagagcagce
ccacattacc
aatcctgcac
ttaatggtce
gcttattaac
gaactttttg

tgatgggtaa

accatttact
gtaaatataa
cttacccaaa
cacaatctta
gctgcectatt
taaatatacc
gtattttagg
acaaaaaacc
aaattaaatt
gtcaaaatgt
tcccagatac
tggtggcegg
cggatcacct
tactaaaaat
gaggctgagyg
gcaccattgc
caaaacaaaa
tggtgagcag
ctcaatgtag
aatgggatat
atgatagaat
tgagtgtcaa
tcecttgtaa
tttctctaaa
ctaaaacaaa
tgctgaacac
aattcttgcec

gtctgagtta

attacttata
tcaatttaat
agagttctaa
cagcgtaagt
tgggactatg
aaaaaatcac
gtatgtgaat
tggccagagt
tgatgatcat
ccctaattct
cctgttaata
gtgtggtggce
gaggtcagga
acaaaattag
cagaagaatc
actccagect
gaaaacaaaa
cagtcacctg
gtggttgatg
gtcatgctaa
ggtaaggggt
agaaggatgg
ctgcectceaa
aattgatatc
atggaccttt
acagcttaca
acattacaga

cacttctcag

tatataatca
tgcaggaaga
aacttctaaa
tttaagacat
aaaagatttt
tgaattttoga
tcaaaatcaa
aatacatgtt
ataatacaga
attattggag
agcaaataca
tcacgcctgt
gttcgagacc
ctggacgtgg
acttgaactt
gggcaacaag
caaaacggta
ttagggcttt
ggtgaagaaa
gtcctggaca
cagattgtag
aagtcctcag
agtggatcga
aacgacaaat
tatctctcetg
tttctetttg
atgacaggat

gcagccaagt
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ctttaatcat
tgttgttttyg
ggacattttg
aaatatttga
ggaattagtg
ccaaattcaa
taaaaattaa
caagttggtt
aaagaaagaa
aaactggtcc
tttttgcaag
aatcccagca
agcttgacca
tggcatgtge
gggaggcaga
agtaaaactc
ttggccattc
gaggagagaa
tagtggtggg
actagagggt
agtagggaga
agagtagaaa
ggctgttacc
attagaacaa
acaacacact
ttcteccaagt
ggagtttcct

actaaagttc
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aaacctgatc 64200
tgattacctt 64260
acctattttt 64320
aatttttttt 64380
gtgatagttg 64440
gatttggtta 64500
tttttaaaaa 64560
gtaataatat 64620
aatcgctttc 64680
tttaattaag 64740
cttatctaaa 64800
ctttgggagg 64860
atatggagaa 64920
ctgtaatccc 64980
ggttgcagtg 65040
tacctcaaaa 65100
actcctttecg 65160
aatgtgacag 65220
aaggtaagca 65280
agcatcagtg 65340
agaaaggaga 65400
agtactcacg 65460
ctctttctag 65520
agctaaatga 65580
attcttettt 65640
ggcacatgaa 65700
aagtgcagtg 65760
tcattaagtc 65820
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agcccectatt
attatattta
gaggcaggtg
cccatctcta
gctactacag
gccaagatca
aaccaaaagc
cctttatctt
tactatttga
atacagtgct
tctaagtgtt
attaatacct
aaaaaaaaaa
ggtttagtta
gttttgtctc
caggaccatc
tgtaaattct
ttcagagcaa
ttcgatttte
tggctcacat
agcctgacca
gtggcacacg
tgggaggcag
agtgagactc
aggattgaaa
atggtctaga
gaatgtcgat

ctgtctccag

ccagataaag
ctggccaggt
gatcacctga
ctagaaatac
aggctgagge
caccactgca
caaaacaaaa
tgcccatgta
gttaagacca
aataatatta
ttacatttat
ccatttacaa
aaaactgcaa
ctcacctcte
attttgtcaa
ataattctct
gatgttctac
gatggcaagc
acagatcact
ctgtaatccc
acatagcgaa
cctgtaatcc
aggttgcagt
cgtctcaaaa
tagaaaaact
ttagaagagg
ctgtcacccg

gttcaagtga

aatctttteca
gcagtggctc
ggtcaggaat
aaacaataac
aggagaatcg
ctccagccetg
aaaaaaacaa
aatgactgcc
gttatgttac
gctgaaatgt
taactcattc
aatgaggaaa
ggggacccca
cctagagatt
cgttaaggta
gtgaattctg
tcttgctace
catttgagca
ctggctgatg
agcactttgg
atttagtctc
cagagcctca
gagctgcatt
taaataaata
aattagaaag
tagtgggaaa
ggctggagtg

ttcteetgee

gaaaacacaa
acacctgtaa
tcaagaccag
cgggcgtggt
cttgaaccca
ggcaacagag
aaaaaatgtt
tatgagcgat
tgaatgagat
actgagtgtt
aaagttttat
gtaaggtcct
aatttaaagt
ctcctttcag
tgttactata
tgggtgtaga
taaaagccat
ctttgaacag
tgtataaaat
gaagccgagg
tactaaaaat
gggggctgag
cgcaccactg
atttttaaaa
ctattgaaat
cagatttttt
cagtggtttg

tcagcatccc

45

tgaaaatgaa
tcccagecact
cctgggcaac
ggcgggtgee
ggaggcggag
tgagactgtc
ttgggataaa
gacaggtaag
ggttatggtt
tactgtgtac
aaccctatga
agcctgttag
aaaattgata
tgttaaagtg
aatgccttgt
tctagaatct
gataaggatt
aggagtgtcc
agactggggce
tgggcggatce
aaaaaaatta
gcatgagaat
tactccagece
gccagaatgg
agtccaggtyg
tttttttttt
atctecggcte

gagtagctgg

PCT/US2006/016242

ttatttagaa 65880
ttgggaggct 65940
atagtgaaac 66000
tgtagtccca 66060
gttgcagtga 66120
tcaaaacgaa 66180
tttgtcctag 66240
tggaattagc 66300
aggtactaag 66360
cagaactggt 66420
cataggtata 66480
tggcaacagt 66540
aaagcaagtg 66600
aaggttctgg 66660
ccaaaggcce 66720
ctcagactaa 66780
tctgatggta 66840
tgacttggtt 66900
cttggcgegg 66960
acttgagacc 67020
gctgggegtg 67080
cgcttgaacc 67140
tggacaacag 67200
gattaagata 67260
agatgtagta 67320
ttttgagatg 67380
actgcaacct 67440
gatcacaggc 67500
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gtgtgccacc
ggccaggcetg
gctgggatta
tacaactaga
ggccttagaa
ggagaaggat
tagacattct
tctttatttg
tttgtccaca
tcteccacget
ggaaatttta
tgccattttc
aatggcatct
aggcaggagyg
ccatcactaa
aacaacatag
aaagaagtag
cagagtcttg
ctccacttcce
ggtacacacc
accatcttgg
ctcaaagtgce
actactttgc
atttgtcttt
caatctctte
cccaagtagce
agagatgggg

gatccacctg

atacctggct
atctcgtgcet
caggcgtaag
gtcaatagga
actggttgaa
acaaaaaatc
agcagcaata
attttatttt
cattctgaga
cttaagcaaa
aacattctcce
tgacaatgaa
cggttaggga
actgcttgac
aaaaaggaaa
gcagctacat
atatacttac
ctctgccact
agggttcaag
accacaccag
tcaggctggt
taggatttca
aaagagaatt
tttttttega
tcactgcaat
tgagattaca
tttcaccatg

cctcagectce

aatttttgta
cctgacctct
ccaccacacc
tttgctgttg
aggtaggttt
aagagttctg
tcctgtagge
ggttgececttt
acctgtaatt
gatttagtga
tcttagaaat
atttcagata
cagaggctca
gccaggaggt
aagaaagaaa
atagtacctg
agaaatgtca
caggctagag
caattctcct
gctaaatttt
cttgaactcc
ggtgtgagtc
tcttagatta
gatagtctca
ctccacctce
ggcacacgcc
tcggtcagge

ccaaagtgct

tatttgatag
agtgatccge
tgggctggga
actttaacat
tctageccaat
tttttgatat
atttaaatat
ttctacctat
tggagaagaa
actaattcac
agtttaattt
ttcatgtcac
tgcctgtaat
caagaccagc
aaaaaaggca
taagatcagt
atgagtgtct
tgcagtcatg
atctcagegt
tgggagtatt
tggcctcaag
accatgcctg
aatatgtttt
ctttgtcgee
tgggttcaag
accatgcectg
tggtctcaaa

gggattacag

46

agacagggtt
ctgcctcegge
gatagatttt
gagtgacctc
gataaggagt
tttaaatttg
acaatattaa
tttattttat
gaaccttcat
ataaaactac
cagtaaggaa
tccactttgg
ctcagcactt
ctgggcaaca
tctaagtact
tctgtgatca
tttttttttt
tgatcttgge
ccagagtagc
tgtagtagag
tgatccactc
gcagagtgte
agttaaacat
caggctggag
tgattctcct
gctaattttt
ctgctaacct

gcatgggceca

tcaccatgtt
ctcccaaagt
taatacattt
caagtttctt
agtcaatgga
acatgcctgt
atatatatat
tttggttgcece
ttttgtatct
aaattgtgat
caaagtgcta
gatgaataaa
tgggaggcag
tggtgagatt
acttgagcca
tctcaatgtt
ttttttgtga
tcactgcaac
tggggttaca
atggggtttc
gccteggect
ttgatctttt
agctgataag
tgcaatggca
gccteagecet
tgtatttagt
aaccttaggt

ctgcgtceag
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67560

67620

67680

67740

67800

67860

67920

67980

68040

68100

68160

68220

68280

68340

68400

68460

68520

68580

68640

68700

68760

68820

68880

68940

69000

69060

69120

69180
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ccaagatttg
gggtgagaga
aagatatgac
attttagata
tttttttgag
cttactgcaa
tgggacaaca
gtttcaccat
gcccteccaa
tttatttata
atttctcaat
ctaaaatagt
tttccaaatc
gtgttatgtt
atatttattt
gcaaggagaa
ttaacagctt
ttccattttt
cttgaaacag
ccaaggtact
gagggaaatg
ctecttetac
atagttacaa
attttcttte
ggctgggcac
tcacctgagg

taaaaataca

ggctgaggtyg

ttttaaactt
gagagagaca
atcatagcac
gggtggggca
gcaaagtctc
cctctgecce
ggtgccggee
attggccagg
agtgttggga
tgcaaaaaag
aactaaattt
ctgacagaaa
ttcttcaaaa
tcactaacat
aattggtctc
aatttgaggce
taaaccaggt
cctactccca
taacttttct
tacccttgece
aagaacttgt
aaatcctatc
tagctgctta
cctecgaggat
agtggctcac
tcaggagttt
aaacttagcc

ggaggatcac

acttcctaat
gctaatattt
cataccatta
cacacaaaat
actctgetge
tgggttcaag
accacaccca
ctggtctcaa
ttacagacat
ccataagtta
ctttaattgg
acattgctga
taaaaaccct
ttccaagaca
tgcaatctct
tcaaaaaagt
tttaggctgg
acacagaaca
atcaacagaa
accatgaaag
ctgtgtaagt
cagatctatt
tattctaaca
gggccacatt
gcctgtaatc
gaggctatcc
aggtgtggtg

ttgagcctga

actcaatgaa
cacaggtgga
tatgtgagaa
ttttttttag
ccaggctgga
ggattctect
gctaattttt
actcctgacc
gagccactgg
tatttgtaaa
atttgtagcet
aaacactctt
tatcttgtta
tactttacaa
tggagcaagt
taagaaatat
ttctttagat
tccagtcaaa
gctttttcaa
gacagtcaaa
cagttgcect
atgagaatat
tctgagtcat
ttccttgtte
ctagcatgtt
tggccaacat

gtgcacacct

gaggtggaga

47

tgtcattcat
actttataag
aaatatagta
tgttttaaag
atgcaatcat
gcctcagtcet
gtgtttttag
tttaatgatc
tgcctggect
ctgtacttaa
ggaaagaaag
actttatttt
tatcttgtgce
aatatactta
gttattaatg
gcctaagatt
tccatatcat
ttttattcat
gaaaatacag
tgcttgetgt
tectttcetece
tttectttat
ctcatagttg
tttatatgtc
gggaggccaa
ggcaaaaccc
gtagtceccag

ttgcagtgag
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tttttaatat
gaaagacata
tataaaaatc
tcagactttt
gtgatcttgg
tccgagtage
cagagacagg
tgcccactte
aaagtcagac
agttaactat
aaaaatttca
tatgttttta
caaatttaga
cacatacatt
tcececctttt
atgtaatcaa
gctgcttcett
ttttctetge
actgccctte
ggacctgaca
ctgtttcecct
ctcattgagc
acctctgceg
aagaaacttt
gacgggtgga
catctccact
ctactcaaga

acgagatcac

69240

69300

69360

69420

69480

69540

69600

69660

69720

69780

69840

69900

69960

70020

70080

70140

70200

70260

70320

70380

70440

70500

70560

70620

70680

70740

70800

70860
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accactgcac
gaaactttgg
tttctctcaa
cagcaaactt
ttcagctaca
agggtagggce
gcctcaattg
gagttgtagce
ataagaaacc
actgcttttt
tttgttcatt
ttgttatctg
tatagcatct
ctggatctcg
cactatttat
ctctttacac
acaaacacct
acacatcgag
caccaatgta
tctctctett
ccaacctctt
cttetttttt
tgcaacctct
attacaggca
accatgttgg
cccaaagtge
acaacaaaac

aactggttge

tccagectgg
gttgtattct
gaatgttgat
taactcacct

cttecagecttg

aaagtttatg

tttgccataa
tgctctgtgce
caccctgtca
ttctettttt
catcagaacc
caagaggttt
agtatattag
gttcagttgce
ttgcttaaaa
agtggcttga
agcctctget
gctgtcactg
aaggtctaca
tttacctcaa
tctecctact
ttgagacaga
gccteccagg
cctgccacca
tcaggctagt
tgggattaca
tttacttcaa

gccactccac

acgacagagt
ggacgttgtg
agttttgttt
atggtggatg
gagtctgaca
tacaaaattt
gcttattcett
tctgctgtga
tagtccctte
tcectcaacag
ctcagatagt
gctctattag
cttatatact
tattgtaact
atctgtcact
tgtttcaaaa
tgcatcacac
tgggaatgga
ttcecectagg
ggatctttct
gatcatcagc
gtcaccecatg
ttcaaaggat
tgtccagcecta
ctcaaactcc
ggcatgagcc
cctagtaccce

tgtctccagt

gagattccat
catgttatac
tagcagacag
gcagctcaaa
ccatgcatgg
ctggcttccect
caaaccagaa
ctgtgecectt
ctctaagttt
gcttcacaga
tgttttttgt
cttatatact
agatgcttct
aaccactcaa
gggactggac
caagtgctcc
tggctaacac
ctacacaaga
ctctctcccea
caatcagtta
atataggtga
ctggaatgca
tctctegect
attcttgtat
tgacctcagg
accgcaccca
tgtctattac

tctctategt

48

ctcatacaca
agattctaga
ttaatttggt
tattacttct
ttcaggagtc
tctcagtatt
atatggctgt
cactcaaaac
caactcttet
aaagtaacaa
attatttcca
agaagatgct
agtatataag
aacttggtaa
tgaggtaggt
aagagcacaa
accattggcce
gagacgtgge
tgttcaagtt
ttcctcagtce
actctgcegte
atggagtgat
cagcctecca
ttttgtagag
tgatctgccece
gcctettect
ccttcacage

atggttattt

cacaaaaaaa
ttctattata
tagaatcaag
gttctttacc
aggccagatt
tctgtctecat
ctttttactg
aaagctgcaa
ccaacaactt
acgtattgct
gagtttatca
tctagtataa
ctagatccat
cttaaaataa
ggttctttte
accttggegt
aaaacaaatc
tcattgtggce
ataggttgct
tcctgcatcece
atcttctttce
ctcggctcac
agtagctggyg
acagggtttc
gccteggect
tcttaaaaca
caaacttctt

tcctecatca
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70920

70980

71040

71100

71160

71220

71280

71340

71400

71460

71520

71580

71640

71700

71760

71820

71880

71940

72000

72060

72120

72180

72240

72300

72360

72420

72480

72540
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gtcatatggc
tcecttgttge
gaacagtgta
ttgatttcct
tataattttt
aaactcctgg
gggagccace
atcctcggece
tetttttttt
cttggctcac
agtagctggg
ggatggtgtt
ccaccttggt
gatcgtttct
tagcccagat
cttcttgatt
ccttctcaaa
ctccagtcag
ccaatggtac
gacttctatc
ctactaccce
tctatattaa
ctttgggagy
acatggcaaa
cctgtaatcc
aggttgcagt
tccaactgaa

acccatcact

tttcactcac
taaatacaat
gaccaatcat
tgacagcaca
aattttttga
gcttatgcaa
acacccagcce
ctctttegtt
tgagacagag
tgcaacctcc
attacaggtg
tcaccatgtt
ctcccaaagt
aatggtttta
cactcttcct
ttctcaccag
actattcgtc
atacctgaat
tcatcccagt
tgatttcecct
atgcacacac
atttattcac
ctgaggcaga
accccgtctce
cagttacttg
gagctgagat
aaaaaataga

tataggataa

acaactacac
agatgtggct
tcctgaaact
gttatctgtt
aatagagatg
ttctactgcee
ttcatgtcca
ttggctctaa
tttcactett
acctcttggg
cccgecatca
ggccaggcetg
gctgggatta
gttgacatct
gagctccaga
taaccaaatt
ttcttttgat
atccttttac
aggtcagcca
gaacacactg
atgcaaagtc
ttcaggccag
aggattactt
tactaaaaat
ggaggctgag
cacatcattg
aattaaaaat

aatctcaggt

tggattgctt
cggttcttct
cttttttacc
gctgetttta
gggtctcact
ttggcctece
tttttaaaat
acatcctcte
gttacccagg
ttcaagcaat
tggccagata
gtctcgaact
caggcatgag
ataggctgat
agcatatatc
caacaggtcc
ctctttctte
ctcecctttta
ccactgtcte
ttgtatttce
tactcatcag
gtgtggtgge
gaggtcagga
acaaaaatta
gcaggagaag
cactccagcece
aaataaataa

tacaacttga
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ttgtcaactt
aattaaattt
tggactcaac
ttctatgttce
atgttgceceg
aaagtgctgg
attgccattc
ttgtcatcte
ctggagtgca
cctecctgecet
atttttttgt
cctgacctca
ccaccgtgcec
gcectgectaa
caatggctta
aaaactgaag
atgactgaca
cccatcceccte
gcatttgcac
tgccacacce
agtaaatcca
tcatgcctgt
gttcgagacc
gctggacatg
cacttgaacc
tgggtgacag
ataaattcac

caaggccectt

cagtggcacc
cagcagctgt
tgaccttacc
attttttaaa
gcetggtete
aattacatgt
ctaagggttt
atcctttctt
atggtgcaat
cagcctccca
atatgtagta
ggtgatccac
tggcccatct
cctaaatctc
ctattcatct
tcatttccac
ccatcaatgg
ccccatccaa
tttggccata
cacccatagc
gagagatctt
aattacagca
agtctggcca
gtggtgcatyg
tagggggtgyg
agagccagac
ttcagtgact

cctgactaca

PCT/US2006/016242

72600

72660

72720

72780

72840

72900

72960

73020

73080

73140

73200

73260

73320

73380

73440

73500

73560

73620

73680

73740

73800

73860

73920

73980

74040

74100

74160

74220
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cacttacctc
ttcactcett
aaatcaaaca
tgagacctat
gcatctactt
accagcactt
ctggacaaca
ggtggtgege
ctgggaagtg
aagtaagagt
agggtgtgte
acatttgcaa
taagaagaaa
aaaaatccat
gcaaatgaac
actcaaaaat
aatgtcctaa
actgcagaaa
caaatcattt
ttcataaata
tttctggttg
ctgaattgct
aaatttagca
tgaggaaaca
gcagagaacc
cagatgtage
aaatgttata

gaaattattc

tcaaaattca
ttgtcttgtt
tgtatttgtt
gtaacttctc
cataaagaat
tgggaggeceg
tggtgaaacc
acctgtaatc
aaggctgcag
gagactctgt
ctaacccaat
acacagatca
tcaactctge
ttctgttgtg
ataccaatac
ccttgattca
cgaattggag
tgtgagatta
ccctttectt
gctgaagcaa
atttcatcac
agggatatct
tgaaaatagt
agtttcacte
aaatgaaatg
agtgaaaggt
gtactacaaa

tcctatctcet

tttcttatct
gccttectag
gaagttagac
tgagcctcag
aaactgaaat
gggtgggtgg
ccatctctac
ccagttactt
tgagccaaga
ttcaaaaaaa
ataactggca
tgtgaagaca
catccccttyg
taagccaccc
actagaagat
tgaaactgaa
caacactaac
aaccaaaatc
ccecttttag
aattagaata
tgttattgag
gtaaccaggc
ggaggagaag
cctecttaac
attccttcac
agctcagaaa
aacaaataaa

attatgctgt

ctcctcecaacc
ttatacacaa
taactgactg
tttcttatcet
agtctgggty
atcccttgag
taaaaatact
gggtggctga
tcgtgecact
aaaaaaaaaa
tcettataag
gaagacgcca
atctcaaact
agtctttggt
gtctagcatg
tcatcccatg
taactaagcc
taaatataga
aaacagatgg
tttacaatac
ttaataggag
gttagatacc
gaaatattcc
cttctgttga
agtgtaggta
attatttatt
gcaataactt

tatgtaagca
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ttcectttecaa
tctcactcac
ttctgtcaca
gtaaaataag
tggtgtctca
gtcagaagtt
aaacaaagtt
ggtatggaaa
gcactccage
aaagctaaaa
aagagagtgt
tctgtaaacc
tccaactttt
agtttctaat
atgcctegea
ttcctccaat
ttcectteece
caccatgttt
caggaaatct
ctatattcta
taggtacttg
ctcaagtttg
gataatcaga
taggctgaag
ggaattgagc
tteccatattg
tcatttcaaa

tgtaaaggtc

accttcctcee
cctggcatgg
cacttatatg
aatagtaata
cgcctgcaat
tcagaccaga
aaccgagtgt
tcacttgaac
ctgtgtgatg
tgaggtcttt
ttgtgccecag
aagaaaagaa
agaactgtag
ggcaacccta
aacaagagga
accatgagga
aactaaagat
caaatgettg
taaaagttgt
agggactttg
aaaaggtcat
tcaggtgccc
cagactctct
aaaacctaaa
acagaattct
gcgaagctta
aaaaaaaaga

atttaatctc
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74280

74340

74400

74460

74520

74580

74640

74700

74760

74820

74880

74940

75000

75060

75120

75180

75240

75300

75360

75420

75480

75540

75600

75660

75720

75780

75840

75900
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tttccttgga
gctgaaaaat
catttagttt
gttttaaaaa
gtttcccaat
aaacacctgce
ggctggagtyg
attctectge
taatttttgt
tecctgaccte
gccattgctt
catgtaggta
aataaaggca
tgtggcttca
cttcatgttg
atgatgatga
tgtttagata
atacctcact
gaaacatgaa
atgagaaaag
aacagcgcta
ggacctcaca
tagtttgcag
tactctagga
aaggggcaaa
tgagcttgcet
agggcctgct

tcccaactac

gcaaaaaacg
tagatgaact
aaaatttcca
gcgtgaacat
cttgtaattt
tttcttgttyg
caatggcaca
gtcagcctac
attttttggc
aagtgatcca
aatgagataa
tttaataaat
cctagaatgt
ttctectatt
cactcaaaga
tagttgaggt
tatcaacctc
tcgecttettt
catctatctc
gtgacagtct
cccagtggga
atcaagctgt
cccccaaaag
agcagctgcect
gagatggaga
tgaaataaac

caggtaacaa

tcgggagget

aaactcecta
gactcaaact
gtgatctaac
ataacatcaa
taaaataatt
ttgttgttgt
atctcagcecte
cgagtagctg
agagacggga
cctgccttgg
cctttataaa
attaatatcc
ctcttttcaa
ccctgectaa
tctggcatta
atattagtcg
ctagcacaat
cgtatccget
caagtgttta
gctgtctece
agtctgagaa
tcagctagca
catagggacg
agagtggtgc
aagtttcatg
attttgataa

aagataagca

gaggtgggaa

aaatctgcag
ctgcaatgaa
atttctataa
tttttttgac
tcagaaaaca
ttttgaaaca
actgcaacct
ggattacagg
tttcgecatt
cctcccaaag
gcagcagcat
tttcectget
attcacagtt
agaggactgt
gggaggagaa
aggtctcata
acctgaaaca
ataaagcctt
gccagaaaca
tctgacaaat
ctgcacctct
tgaggtaagt
ggcattgcat
aggggatgtg
ccacagaata
tctacttggg
ttagccagac

gatcgcttga

51

actcactgaa
acagttttat
aggcaatatt
aacacagcaa
gaaaaactat
aagtctcact
ccacctccca
cgcccaccac
tggceggget
tgttgggatt
aatatctgat
ctcecttettyg
aaagaatttt
atacaggtat
ggaggaggag
ttttaaattc
tactaagtgce
ttccaatatyg
ctaaatattt
agctaaagca
gaatgcaaac
cagctcctaa
cctgcccaaa
gtgtggagca
ctttctecta
gaaaagggta
atggtagcac

acccaggagt

PCT/US2006/016242

tatgatatct
tgttgectee
aaaggaaatg
tcttatttga
ttcccaccag
ctgttgccca
ggttcaggca
catgccecgge
gatctcgaac
acaggcgtga
atatggtggyg
agaaagagaa
ggttatgcaa
acagcaaaag
gacgacgacyg
agtctttgga
tattcaaata
tcactaaaag
gtcctatttg
aaaaaagaga
atggtttggg
ggcttctaga
cctcattget
gaggagaagg
gggacatctc
taggtcgtce
acgcctgtat

tcaagaccac

75960
76020
76080
76140
76200
76260
76320
76380
76440
76500
76560
76620
76680
76740
76800
76860
76920
76980
77040
77100
77160
77220
77280
77340
77400
77460
77520

77580
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actgggcaac
catgcctgta
gtcaagattg
tctctctete
ccaagttcte
aaattaggga
cctcacctte
gtgacacact
atgttccata
aggcacagaa
aaaaaactaa
tttgccaaaa
acatctaatc
atcaaaaagc
agaactgtgt
ttggagacag
ccatcacctt
agaggagtaa
ctgataccac
aaaggacccc
ctatatcata
acattttttg
aactcctgge
cactgggatt
cctaaaattt
tcaagtagtg
gagattgctg

ggtgttatgg

acagtgagac
gtcccageta
cagtgagcca
agaaataaaa
agaaaatcct
agggagaagg
atagctgccc
acttcttecag
actatgttat
gcagagctgt
aagagagagg
caacactctg
agagcgattg
acttatcaag
ttgcccgace
gaaggaaggt
ttgagataag
gttataggag
atcgtctctg
ctaaaataat
taatttggga
ttgttetttt
ctcaagtgat
acaggtgtga
ggggtgaaaa
gcctgagaag
ttgggattga

gagtaaagtg

tcectataaa
ctcaggagac
agatcactga
aaaattaata
acagaatcta
gcgagaagat
ctctettect
gctctctgac
tgaccaaagg
aagacaggtg
attatcttgg
aatttagcat
agcaaggtgce
tatttaatta
tcttetette
aaaatttcat
tctecattttyg
ctgggactca
ggagaaagag
aagtgatgtc
tcaaagaaag
taagagatga
tgtceccgett
tccactgeat
ctttctgttt
ctgtttttct
atgcttgtgce

gcaaggctct

aaatttaaaa
tgaggtagaa
agtctgggca
aataaaaaaa
caaatacctg
cacagctacc
gtcctgtgag
taaccccagce
ccctcaaatt
tgagaattat
ggaaaaatga
tggtgccatc
tttttgectg
catgcagtgce
tgtggtttac
gagttcctag
tcecattgtac
agctaagttt
aggccattat
caagcattta
tatgttctgt
gatctcacta
cagactctca
ctggcttaaa
tgcttatcat
ctcttcecte

catggatggg

gacaagaacc
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atcagccatg
agatgacttg
acagagtgag
gttaagccac
gtgtaaactg
atcttggttc
gtggcaggtg
ttcaacactt
caagacatct
cctcccaaaa
attgaagcat
tgagcctcetg
ctatgatgct
tgtggtggat
aatatgcaga
agtaagggat
agataaggaa
tctgactcca
gggcaaatgt
gagatggaaa
agacattctg
tgttgcctac
aagtgcttgg
aaggacttct
ctcaggctcg
tagatgattt
aaatcatcca

agagcaaacc

catggtggtg
agcccaagaa
acactctctg
caggaaaggc
tttectgtgg
cttctgaaag
acagtaatga
ccectgtttct
gactgtccag
ttagaaaaac
cgttatatga
ccaaggaaaa
gctgaactta
acccacagag
agtgggaggyg
ttaatcctta
agtgaggctce
tgctgtttce
gctcagaata
gcagagatat
aaaaggattt
tctggtctca
cctctcaaag
ttattcggac
aggtatacca
atgaaattcg
cagacccagg

tgctcaaata
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77640

77700

77760

77820

77880

77940

78000

78060

78120

78180

78240

78300

78360

78420

78480

78540

78600

78660

78720

78780

78840

78900

78960

79020

79080

79140

79200

79260
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tgaatccact
atgctcacct
cttgtcectce
tggtgtttca
ctggcecttce
ctgtctcttt
cttgctctgt
actcctaggce
agccaccaca
acaaggctgg
ttgtgattge
ttgectttgtt
ttgtttttcet
tgatgggtta
aagtcttggt
actagggttt
gtaaactctg
taaaaatgtg
gttgcccagg
ttcaagcagt
catctggcta
ctcaaactcc
ggtgtgagce
actagtcagt
tcattaggaa
agctggggga
gaagccaaca

tgatgtaaat

gctattggtg
cctggaatca
cctgecttge
cacagatcct
actgcccectce
ctttctetet
cgcctagget
tcaagagatc
tccaactaac
tctcaaactc
aagtgtgagt
tgatttcact
ttgagtccaa
caccttagag
gattgcagga
aaatagatga
aatctctage
taacgtatga
ctggagtaca
tttectgect
attttatatt
cgacctcagg
accatgcectg
ttctccagag
gaattgactc
gaaagcagcc
gtgcagcctt

ccaggagtcc

ctctagtaac
gcgtgecact
cttgggcatg
cctgtggaca
agccttctece
ctctectatt
gtagtgtggt
ctcccacctce
tttaaaaaat
ctggcctcaa
cactgcatct
tcectatctte
ttcaacacca
tatctacagt
aataattatt
gaaaaactct
ttaaacactg
gaaaaaatac
atggcatgat
cggcctectg
tttagtagag
tgatccgecec
actgaaaaaa
gaacagaact
acttgatcac
agcagtggct
cagtctgtgg

aaaagctaaa

atgacaggag
cactgtcage
ctgcgectgtt
tattgatcta
tcactgttcc
tatgtattta
gacacaatca
agcctcecga
gttttgtaga
gcagtectct
ggccatatct
cattagtatc
ttcgttgtgt
ttggttgagg
attaggggcc
taaagtttta
ttgatttctc
tttettattt
ctcagctcac
agtagctgga
atggggtttc
gcctcagect
tgctttcaaa
aataggctac
aaggcaaagt
cagtctgggt
ccaaaggcct

aaactggagt
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cccatcacce
atggatgttt
cattttccta
actcatgaag
tcecacaccte
tgtattatta
taaatcactyg
gtagctagga
gacagagtct
tgccttggee
ctctttctaa
ttatttttac
gttcaatgct
gggatgaggc
agacagaaaa
aaggtcttct
attaaaagat
tgatacggag
tgcatcctcect
attacaggcg
accatgttgg
cccaaagtge
gaatttatga
atatatatat
cccacattag
ctgaaagcct
gagagtcctt

ctgatgtcca
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acgtggccac
gaggatgtgg
ccagccctgt
accatgagtg
ttctttccat
gagacagggt
caaacttcag
ctacagtaac
cactatgttg
tcccaaagea
actatccttce
accttttcce
gggttgtgceg
agaatgatga
aatgttgcaa
tttagaccat
aaacatcagt
tttcacttgt
gccteeccggg
cccaccacca
tcgggetgtt
tgggattaca
ttgttacttce
gaaagagagt
gccacctgca
caaaagtaga

ggcaaaccac

agggcaggta

79320

79380

79440

79500

79560

79620

79680

79740

79800

79860

79920

79980

80040

80100

80160

80220

80280

80340

80400

80460

80520

80580

80640

80700

80760

80820

80880

80940
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gcaaccagca
tgttccacct
gagggttagt
ctcacagaca
cagttgacac
atctcctgaa
aacgtaatac
ttatataaag
ataaaggaaa
acaaacatgt
ccagcaattt
tgacgaacat
gcatgcctgt
ggcggaggtt
aaactttgtc
ttctgcaget
catgtactcc
gtgacccaaa
tgttgtagtt
gcectegete
gcectteage
cgctecectcea
cgcggegett
cggagcagcce
ggctgcggat
tetegegggy
cctgagectc

ccectgetee

caggagaaag
gctttgttcet
cttcecectece
cacccagaaa
ctaatattaa
atcatactta
agctatcctt
ttaacaacac
aagaaaggag
tcttaacaaa
gggaggccga
gaggaaattc
aatcccagcet
gcggtgaget
tctaaataaa
ggtcacgtgg
ctttgtctte
ctttcatttce
ttccattgac
actctccgeg
ccaccgctge
gcttgcaggg
gcgggecage
ggccggecct
ggtgtactgg
ccttagectge
cccccageca

atggcaccca

atgaaaacca
agtcgtgceca
cagtccactg
caatacttta
ccattacaag
gtctccaaat
tgtacaactg
ttaaatgctg
ataaaatgaa
ataagcagga
ggtgggcggt
cgtctttact
actcgggaga
gagatcgcac
tacataaata
tcgtagetgg
agcaagcacc
tgaagggtct
cttcatcatg
cctectectge
actgtgggag
aggtgtggag
tggagttcgg
gccggeceeg
gtcctecage
cttecectgtgg
tgggctcctg

ctceccattga

gaagactcag
gcagtggatt
actcaaaagt
ccagctatct
tccaccecett
acagacaata
gaagcacgct
atatgaagtc
gatatttcct
ggccaggcat
tcaactgagg
aaaaatataa
ctgaggcagg
cattgcgctc
aggaggaaat
tattgatgac
tgggctggtt
gggccatttg
agaggtgaca
ctgggctccce
ccecttcecttg
ggagaggcge
ggtgggcgtyg
ggcaatgagg
agtgccagcee
ggcagagctce
tgcagctgga

ccacccaagg
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caagccagct
ggatggagce
taagctcctce
aggcatcctt
gtcaacttga
ataaggttgt
aatgcttaac
aataaatctt
ttgtacaagt
ggtggctcac
tggggagttt
aattagccag
agaatctctt
cagcctgggce
atgacaatta
tactttcctce
gtgttttctt
tagttctgcece
gegtgetgge
actttggcgg
ggttggccaa
aagcgggaac
ggcttyggeag
ggcttagecat
caccggeact
gggacctgca

gcctccecga

gctgagagtg

tatcccatct
cacccacact
tggcaacagc
caatccaatc
acccatacac
aattatgcct
ctaaatgcta
atgtaacatg
gtatgtatgc
acctgtaatc
gataccagcc
gggtagtgge
gaaccaggga
aaaaagagcg
cagtccctgt
tactgcccat
acctggtgga
ttgattgggt
agtcctcaca
cacttgagga
ggccggacce
cggtgctgeg
gcectgecact
tecgggecage
gagctcaatt
gccceccacy
caagcgccgce

caggcgcacyg

81000

81060

81120

81180

81240

81300

81360

81420

81480

81540

81600

81660

81720

81780

81840

81900

81960

82020

82080

82140

82200

82260

82320

82380

82440

82500

82560

82620
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gcgcaggact
agctgggctc
aaatacacca
ctgtgtctag
tggggecttyg
agaacctttg
accactctge
gctgccggaa
tctttegege
tgagttgtaa
cgcccaccgg
acgaaggtct
actcgecagec
agcgagacca
acaaactcca
attcttgaag
aataccaaga
ctgcggagta
actgtaactc
tgacgtaaag
gaatcattgt
aagcagaatg
tgatagtgag
aggacaaaat
tctgatgaac
ttcactctcce
atgttcattt

attcaaaaat

ggcaggcagce
ctgagtctgg
atcggcactc
ctcagggttt
gagaaccttt
tgtctagctc
tctatcaatc
cctgcagtgg
tttgcaacaa
cactcaccac
gaggaacgaa
gcagcttcac
ttaagagctg
cgaacccacc
gacgcgccac
tcagtgagcc
gacactctaa
gtagactgat
tgtacaacac
gcaggaggag
tgtgtctget
taatgtcact
tggtgccact
ggggagtcgg
aagttcggee
aactccactt
aatttatttc

tggctggaca

tccacctgca
tggggacgtg
tgtgtctagce
gtaaatgcac
gtgtccacac
agggattgta
agcaggatgt
caacccgcetg
atcttgctat
gaaagtctga
caactccaga
tcctgageca
taacactcac
agaaggaaga
cttaagagct
caagaaccca
ggaatctcct
ttcattttga
tgtaactctg
tctgaagtgt
ggtggcageg
ggcacaggaa
tacccagtta
cattttgcag
agtctcccectg
tgtctggggt
ttctgttaca

cggtggctca

gccgeegtge
gagaaccttt
tcaaggtttg
caatggacac
actgtatcta
aacgcaccaa
gggtgggcee
gggtcccett
tgctcagtct
agcttcattc
cgcgetgect
gtgagaccac
tgcaaaggtc
aactccgaac
gtaacactca
ccaattccgg
gtattccatg
tagatggggt
tagtacactg
ccagtggcaa
ttccteecte
gcaaaaattt
ctttcaagtg
ctgcctgtga
atccacgacc
ccctgaggat
aatccccaag

cgectgtaat
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gggatccact
atgtctagct
taaacacacc
tctgtatcta
gctgatctag
tcagcgecect
agataagaga
ccaggctgtg
ttggatccac
ctgaagccag
taagagctgt
gaacccacca
tgcagcttca
acatccgaac
ccgcgagggt
acacaatcac
catactcttc
caatcacctg
taactccctt
tcttgacttce
tggacctaag
tgctagtggg
cttggagaaa
gtgtgtggac
tgctcaagac
tctgctcecat
tttgattata

cccagcattt

gggtgaagce
cagggattgt
aatcaacacc
gctactctgg
tggggactgg
gacaaaacag
ataaaagcag
gaagctttgt
actgctttta
cgagaccatg
aacactcacc
gaaggaagaa
ctectgagece
atcagaagga
ccgeggette
agggcatggt
cttacctcca
gacaatcaac
cttagtctgt
ctgtataacg
acctccaggce
tcactagggg
ggttaccatt
cggcatggtt
tgaggaaacc
attcctgttt

tatatgtaaa

tgggaggctg

82680

82740

82800

82860

82920

82980

83040

83100

83160

83220

83280

83340

83400

83460

83520

83580

83640

83700

83760

83820

83880

83940

84000

84060

84120

84180

84240

84300
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aggcagaccg
tcgtttctac
ctacttggga
ctgagatcat
aaaaaatacc
tttattttat
aatatatatt
tcccaaagca
aaaaatacct
gcattcattt
ttgaggactg
tgaggtggat
tgggcatggt
cttgagccca
tagtctcage
tacagtgage
tacaaaaata
tgtatacaaa
aatcaaatat
aatacacaca
taaataaagt
ggaatgaaaa
tttatatatt
attaattttt
ctattcctgt
ctggagtgca
tctcatgect

gtttttgtat

atcacatgag
taaaagtaca
gactgaggca
atcactgcac
aagtgtcagg
tttetttgge
ctatttatat
ttcttetttt
ctccatatgce
atagcattta
atttaactat
ctatatacat
ggctcatgac
gaagttggag
gactcaggag
caagatcatg
aataaatata
aacagctatg
tttaacatga
ccaaactgct
ttgaaaagtc

tatttttcta

.cttgcagaaa

ttaacttagc
gttttctgtt
gtggcacgat
cagcctceeg

ttttagtaga

gtcaggagtt
aaaattagcc
ggaggatcac
tcecagectgg
cacatggtct
tactttccaa
ttttggttac
tcaaagtatt
acgaagaggg
ttgaaatatc
agtattcata
tagcaaaaaa
cataatccta
atcagcctgg
gctgaggtygg
ccactgaact
tatacatgtg
atataatttt
aactatatgce
tactgtgtaa
acacatggta
catttttagt
attttcacaa
tatatctttt
gttgttgtta
cttgactcat
agtagetggg

gatggggttt

tgagactatc
aggtgtggtg
ctgagcccag
gcaacaaagc
atggggtgga
tgacatgtag
ttatatctca
tttaattgta
gtaagtgtat
aagtggctga
atttaatcac
ccagctctac
gcactttggg
gaaacttggt
gaggattgtt
ccagcctggg
tatatatata
attcatgaaa
tacaaaagta
tcgtgattta
acaatctcag
cctactcagt
gtatacaaaa
tgcagcatat
ttgttgttaa
tatggcetcet
attacaggtg

caccatatta
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ctggccaaca
gtgcgtgcect
aaggtgaagg
aagactctat
tttttgtett
agagacatct
aagaaatttt
aaataatata
acaaggaagg
gcagcctaaa
tattcagcag
aatataggaa
aggttggggc
aaaaccttgg
tgaacctggg
tgacggagca
tatatatata
aaatatatgt
tacagaaaaa
tgtgtataat
agtgcagaaa
agagataacc
gcaaatatat
ataaatcaat
agtctcactc
gcctccaggg
tgtgccacca

gtcaggctygg

tggtgaaacc
gcagtcccag
ttgcagtgag
ctaaaaaatt
tttattttgt
taatctttta
tctactaact
cctattctag
aagtaaaaat
tatccattat
ttttaaaaaa
aaaataaggt
aggaagatcc
tgcactcttg
agcttaaggce
agcccttgtce
tgtgtgtgtg
gtaatagaaa
agtctggagg
taaaattttt
aatttaaact
tttaatggtt
ataactacaa
ggatataaat
tgtcgeccag
ttcaagtgat
tgcccaggta

ttttgaactc

84360

84420

84480

84540

84600

84660

84720

84780

84840

84900

84960

85020

85080

85140

85200

85260

85320

85380

85440

85500

85560

85620

85680

85740

85800

85860

85920

85980
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ctgacctcag
cactgtgect
gcttcattgt
atatataatt
gagtgcagtg
cacttcagcc
aaaatttttt
tctatgttga
atgttgggat
ttacttattt
atccaaggtc
ttaaatttag
caacttcatt
ttttettttt
tetttetttt
tcagctaact
gtagctggga
tagagatggg
cacctgectt
acttcttgaa
tgaccacaga
tacaccagta
gtaggagtct
ttagctgtaa
ttattttttt
tggcttactg
cctgagcage

tagagacgag

gtgatccaca
ggcctattec
tactatatac
atataatatg
gtgtaatcat
tcctgagtag
ttgtagataa
ccaggctggt
tacaggtgtyg
tttttttttg
atgcagattt
atatctaatc
cttttgccag
ccttteettt
tttgatggat
gcagcctceg
ctacaggcat
gtttcactat
ggcttcccaa
gactattctt
tgagtggttt
ccatactgtt
tccaagtttt
tagtttttte
tgaaaaggag
catcctetge
tggaattaca

gttatgccat

caccttggecce
tgtttttttt
atagcttcaa
caactttttg
agcttattag
ctgggactac
ataagttttt
cttgaactce
aggcactgtt
gtctgttectt
gtccttatat
cagtttgagt
tgaatctcca
cctetettte
tctagctctg
tctecectgggt
gcaccaccat
gttgaccagg
agtgctggga
tctecegttga
tatttectgtg
ttgcttactg
gtgttgatta
atgaattctt
tctetttetg
ctctgectcece
ggcatgtgce

gttgcccaga

tcccaaagtg
ttttttaatt
aatatacata
agacaggatc
tttecatctg
aggtgtgtac
ataaattttt
tggcctcaag
cctggecttt
ttggtgtcat
tttctgctaa
cctttttgta
gttttatcag
tctetttcte
ttgceccagge
tcaagcaatt
gcccagctaa
ttggtcttga
ttacaggcat
atgatctttg
attgatttta
tagctttgta
tatatcctga
tcaggttttt
ttgtccaggt
tggattcaaa
accatatcte

ctggtttcaa
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ttgggattac
cccatgcettt
taaattatat
ttactctgte
ctggactcaa
caccatgact
tatttttcga
tgatccttct
taattttaat
atttaagaaa
cagctttata
taaagtataa
caccatttct
tctttettte
tggagtacag
ctcgtgecte
tttttgtata
actcctgacc
gagccgccat
tatcettgtt
ttgttctata
gtacgttttg
aacttttctg
attttcttaa
tggagtgcag
taattctcgt
gctgattttt

actcctagee

aggcgtgage
ttaatgacaa
ataatattgt
actcaggctg
gcaatcctece
ggctaattaa
tgagggtctc
gcctctgaaa
taagtccaat
ctattgccaa
gttttagctc
ggatagggtc
ttttttttet
ttcttttett
tggtgtgatc
agcctecctga
tattttttag
tcaggtgatc
gcccagtecet
gaaaatcaat
tgtctatctt
aaatcaggaa
aattgattga
tttttaattt
tgcacaatct
gcectcagecet
gtatttttag

tcaagcaatc

86040

86100

86160

86220

86280

86340

86400

86460

86520

86580

86640

86700

86760

86820

86880

86940

87000

87060

87120

87180

87240

87300

87360

87420

87480

87540

87600

87660
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caccctceccte
agttttttag
ttgtttectce
tttettgett
agttgggttt
tattttgcaa
tgtagatcta
tttttattca
ttttaacttt
tttcttgaat
gaccacatta
taattttttt
tgcagtgttg
cctcagectce
ttatgtttta
ggcgegatgg
tgaggttagyg
acaaaaatta
gcaggagaat
cactccagcece
aaagaaaaag
ctcaacatca
agctctttgg
gccatcatgg
caggtgccca
aggcggaggt
catctcaaaa

tataaaagtc

agcctctcaa
atttaacatt
tggtccttga
aatttttctg
tgcattatat
cctgettttg
cctcattttt
ttccttaaat
atgttttctt
ctttttcttt
aaatattttt
tttttttttt
taatcattgce
ccaagtgctg
gtctgaatca
ctcatacctg
agtttgagac
gccaggegtyg
tgcttgaatc
tgggtg%cag
aaatggggag
ttattaaatt
gagactgagyg
tgaaactcca
tattcccage
tgcagtgaga
taaataaata

aagttggaaa

agtgctggga
atgtcttcta
tttagaagtt
gctctgtaaa
ttgtattett
taacatatta
caaatggttg
aatggatatt
ttttcttatg
attgttttgt
tctagaaatt
ttttgtgaga
tcactccage
ggattacaag
ttagtaatta
taatcccage
cagcctagee
atggtgcgeca
cgggaggcag
agcgaaactc
tgattcagcect
atccatcagg
cagtcagatc
tctctactaa
gacttggaag
cgagatcctg
aataaataat

ggaactaggc

ttacaggtgt
tgaatagaaa
tctttttaat
ctttcatagce
ttttcatgga
tattaaaggce
aatagtcttc
tatgttgctt
caaaagtttc
attcggggta
ctgttggttt
cagggtcttg
cttgaactcc
catgagctat
attttggttt
attttgggag
aacatggtga
gctgtaatcc
aggttgcagt
tgtctcaaaa
tttttttett
tecgggegegg
acctgaggte
aaatacaaaa
gatgaggcag
ccatcggact
ccatcaactg

ccctttgatt

58

PCT/US2006/016242

gagccaatgt
tagtttcaca
ttgaatacca
atacatttgc
taaaattata
ctatttattt
taagtttaga
ttagttattt
aaacttttta
atgcatggaa
gatttcacct
ctctgtcacc
aggctccagt
cacagccaac
aagaaatgag
gccaaggtgyg
aacccgtcectce
cagctactct
gagccaagat
aaaaagaaaa
ccaagtggcet
tggctcacac
aggagtttga
aaattagttg
gagaaccgct
ccagcaacag
gggattactt

cctagaacgg

gcccagecag
tcttectatt
tttatttctt
ctatgaaaat
gcatagctat
tgccagtgta
tatcatagtt
gtcatttgta
tgtagtcaaa
agtattgtaa
ttttttettt
caggctggag
gatcctectg
tacttatttt
gagtagactg
gcggatcact
tactaaaaat
ggaggctgag
tgcaccactg
agaaaaaaat
ggtgggtttt
ctgtaatcce
ggtcagectg
ggcgtggtgg
tgaacctggce
agtgagactc
ttaaaagaaa

ttgtacaaag

87720

87780

87840

87900

87960

88020

88080

88140

88200

88260

88320

88380

88440

88500

88560

88620

88680

88740

88800

88860

88920

88980

89040

89100

89160

89220

89280

89340
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actgagactc
gaatcagagc
tttataagtt
gaattgtatt
tatcactaca
ccatgagaat
aagaatcagg
ttgagtttca
aaacctttca
acatgaatta
aaacaaacaa
gatcataaga
cctgaaactt
gtttggttac
gaaacaaata
ctagaaaaaa
aataactatt
ctctaagtac
tcttcattte
atcaacttgt
aggtggtaaa
acatcatgtt
ggctgagcac
ctgcttgage
caataaataa
tecectgettta
ttatgccagg

aaaatcaatg

agcagagtga
cagattaggg
atttggggat
gtaaaagaaa
aagcacttaa
gctgeecgact
agtgagtgga
tgaaggttac
gagaaattgt
cttttgggat
acaaaattct
actttaggag
tacaagccct
aacgggactc
agtggaaact
aaatttttcc
gacctccttt
ctaagagaga
tgacaatggt
tctaaaattt
tacattaatt
gaacatcata
agtggcttat
ccaggagatc
ataaataaat
aaattaacaa
ctgaataata

agatattatt

gcttectgaa
agctactgct
accttcaaat
agttttactt
agccccatct
gcttgggctg
gattagacaa
aaaattcatt
ggttttggte
ttttagcaaa
gccttcaaaa
aaaacaaaca
gagacctcta
tatttgtggt
ggaatgtttc
agaaaaaagt
ttttgtctgt
tttagctaca
atagggcagc
tatttaaaag
agcttgattc
aatatatata
gcctataatc
aagaccagcc
ccatttcaaa
aaatatcaat
gaaatcatag

aacattttaa

agagggtaaa
cagctcagtg
attcttttag
cttaactgtc
tctgattatt
gatgcctgag
ggtcagctct
ttcaccctga
tgaaacttca
cttttttttce
ataagtgtgc
ataatgagag
acagagtcca
acaggtgctt
caattgctta
acataaacta
tcattgaaag
aaacattatc
ctaagagaat
gcaagttaag
aatcattctg
acttttattt
ccagcacttt
ttggcaacat
ggcagattaa
taagtaccta
tgaataaagg

tatctgtgat
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gcctcatata
tggagaatca
acctcaacac
tagaacttaa
tctgaaataa
cctggtactt
ataatcacta
gtttcggtat
catatttggt
tgctectgag
ttttaaatgce
ggcaagtact
ttatcactca
tgaaagatac
caatatcctt
aatataattt
ggaattttte
caaagacaga
tgtagaaata
aaaaaaaaaa
caatgtatcc
attgattaaa
gggagaccga
agtgagaccc
agtcaatatc
ttgtttgtat
acagattttg

caggaatgag

gtttggaact
aaataattat
acagcattat
ttaaaagaga
ggagttccte
ggcattaaag
agtagtagce
gtgttttcta
gtctatccaa
tcagtgaaac
caggatttga
ggatatcaag
aatgtggaat
aaacatttac
aaatttcttt
gatatgctaa
aatggcatct
attttggata
tttagctagg
taagtatggg
atataccaaa
aataaattta
ggtgggagga
catctttatt
agtaaagaga
gcatgttacg
atgttgaaaa

cacggtgcect

89400

89460

89520

89580

89640

89700

89760

89820

89880

89940

90000

90060

90120

90180

90240

90300

90360

90420

90480

90540

90600

90660

90720

90780

90840

90900

90960

91020
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ggaacaatgc
ggtgaactgt
ccagattaac
cgctcetgtceca
ccecgggttea
aatgacaata
agggtcagca
aatgtgtcct
cttectttttt
gcactggcat
cctcagecte
tatttttgat
taaatctgaa
ttctgggtte
gccaccatgce
ggctggtctt
gattacaggt
aaacagcttc
caaaagatct
acagggctat
catattttta
cagcactttg
atagtgagac
tgccttaata
acaacattgt
gcacagtgge
gaggtcagga

gcaaaaatta

tgatggtgac
ttggtagcat
aagagaaaag
cccaggetgg
agcaattctc
gactgagtag
aggcctgttt
tcacttcaag
tttgttgttyg
gatctegget
ctgagtggcet
agagacgggyg
aagtgtcttg
aaaccattct
ctggctaatt
gaagtcttaa
gtgagccact
tctectecte
ttagtcatac
gcttatataa
atatattatt
ggaagccgag
tctgtcttta
aatctgattt
ataaagagca
tcacgcetgt
gttcaagacc

gccaggecatg

aacacaggaa
agaggtggaa
cataacagat
agtgcagtgg
ctgcctcage
ggataagaat
gttcaaaagt
tactcagcat
ttgttgagac
cactgcaacc
gaaactacag
tttcaccatt
ctctgttgee
cctgccteag
tttgtatttt
tgtcaggtga
gcgectagece
tccttactee
aaaaatgaag
attgctttaa
aaaacaatgg
gcagaagaat
caaacaaaaa
agacaaaaaa
ttacatgcat
aatcccagca
agcctggceca

gtggctgacg

agatggggct
aggtcatggce
ttatttattt
cgcgatcteg
ctcctgagta
ttacaagcat
catagagaaa
gcaaaagcac
agggtcttge
tctgectecee
gcacgcacca
ttggccagge
caggctggag
cctectgagt
tagtagaaat
ttegeeegee
gatattatct
tcataagtaa
tgtcagatac
cagtcattag
gtctggcatg
cacttgagac
acaaacaaaa
tgactaacat
tattttattt
ctttgggagyg
acatggtgaa

cctgtaatct
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tcagtccagce
tgacactcct
atttatttaa
gctcactgca
gctgggatta
ctactttaat
cttggctttt
tatacttgtg
tctgtcacac
aggttcaaga
ccacacctgg
tagttgcatt
tgcagtggty
agctgggatt
ggggtttcgt
ttggceceece
tctgagececcece
ataaacgcaa
tttttaaata
agcattatat
gtggctettg
caggagttca
atgattatgt
ttgcttagtyg
aatagaaaat
ctgaggtggy
acgctgtctc

cagctacttg
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atcttctaat 91080
ataacaaaag 91140
gagggagtct 91200
acctctgect 91260
caggtgatct 91320
gcttagtacec 91380
gaggcctgee 91440
atattatcct 91500
aggctggagt 91560
aattcttgtg 91620
ttaatttttg 91680
tttaaacttt 91740
caatctccge 91800
acaggcgcat 91860
ctgttggcca 91920
aaagtgctgg 91980
aacactagga 92040
gaatcttcac 92100
taacttattt 92160
gggctgagaa 92220
cctgtaatcc 92280
agaccagcct 92340
atgttaataa 92400
ctttgtagag 92460
ctctggctgg 92520
cagatcactt 92580
tactaaaaat 92640
ggaggctgag 92700
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gcaggagaat
cacaccagcc
aggaaagaaa
ctgctactac
agactcacca
tggtgtctca
aacttaagct
actaattctg
ctaggtgcag
gcttgagacc
aaagaaaaat
gggaggctga
tagcgceccet
gaaaagcatg
tactgaaaaa
ctacttggga
caacatagca
taaaaaagac
catggaatta
atatccttat
ctttcaagta
actttgggag
cacagtgaaa
ctgtagtcce
gcttgcagtg
tccatctcaa
caaccaagac

tgtattaate

gacttgaatc
tgagcgacaa
atttctgtaa
aggtgcacgt
tgttgcccag
acatgctagg
aagtgcccaa
gagccctggt
tggctcacac
aggagttttg
cttaaaaata
agagggagga
gtgctccagce
tcttgacata
gaaaaaacag
ggctgaggtyg
agactccatc
attttggaaa
ctattagttg
tttaggcaac
gttcagttaa
gccaaggcag
cccegtetet
agaccctggg
agccgagatc
aaaaaaaaaa
aaaaaatgaa

tttcaacatt

tgggaggcag
gagtgaaact
aagggaaact
caccacacct
gctagtcceg
ggccataggce
tatcacatgc
cttaaccagt
ctgtaatcce
agaccagcgt
agcctggtat
ttgtttgagce
ctggttaaca
ataatgaaat
cagctgggce
ggaggattgce
tcaaaaacaa
caacttagaa
tgtgtaatat
aaagtatcta
aaaatggcca
gcggatcaca
actaaaaata
gagcctgagg
gcgccactge
aaaaaaaaaa
caactaatga

tctgtaggcet

aggttgcact
ctatctcaaa
aaaacttccc
agctaatgtt
tactccaggce
atgagccacc
ttggtaagat
gtgctgtecc
tgtactttgg
gggcaacata
ggatgtgtga
ccaggaggtt
gagtgagatc
gaaatgtgtg
aggcacagtg
ttgaactcag
aacaaaacaa
aatttttgecce
tgatattgtg
ggaatgaagc
ggcacggtgg
aggtcaggag
caaaaattag
caggagaatg
actccatcca
gtatgtgaac
atcaagtgtg

tgaaaatttt
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gagcecaagat
acaaaacaaa
cacctcagcecce
ctaatctttt
accaaacaat
ttgcccagte
gcagaactca
tgtgaaagta
gagactgagg
acaaagtccc
acatatagtc
gaggctgcag
ctgtgtcgaa
aaccttgatt
gtgtatgcct
gagtgtgaat
aataaaacaa
atagattggt
gttatgaaag
ttcatattgt
ctcacacctg
atcgagacca
ctgggtgtgg
gcgtgaacce
gcctggegac
acacacaccc
aggggtacat

caaaataaaa

cacgccattg
acaaaacaaa
tccaaagtag
gtagagacag
cctectgect
agctcctaag
aacctccatg
catgtcttgg
cgggagggtyg
atcttcacaa
ccagatgctt
tgagctatga
aacaacaaca
ggattctggt
gttatccaag
ccagcctggg
aaaaagcagc
tattagtaaa
aaaatataaa
cttcaattta
taatcccage
tcctggetaa
tggcgggege
gggacgcgga
agagcgggac
acacacagag
ggatgttcat

tgcagagaag

92760

92820

92880

92940

93000

93060

93120

93180

93240

93300

93360

93420

93480

93540

93600

93660

93720

93780

93840

93300

93960

94020

94080

94140

94200

94260

94320

94380
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aaaatttgca
gaccagcctg
agaagatcac
tcacacatcc
aaagtgggca
gcgagtcacce
ctactaaaat
ggggctgagyg
cctgggcgac
atattctaac
tttgcttaca
tttgaaattc
tttgagaggce
cgaggtcgtg
aacgccgtaa
ggaaattgga
ggttctacct
tgttcttaaa
ccttaaatge
gaaccgaggt
ccecteecac
ggggcggacyg
agtttcgcgg
cctceggegt
gcgggeggtt
agagagggaa
ggggaggcct

ttggctecgg

cgtctagaaa
ggcaacatag
gtggagtctt
taaactggat
agacgcggtg
tgacctcagg
acaaaaatag
caggagaatg
agagcgagac
tgatatcaaa
tttttacaat
aattttaaaa
tgaggtggga
ctagggcact
gcattccgaa
atctttattc
aggcgtagag
atatgcaagt
tcaagtctct
ggttcaggcyg
catctcagce
caggaggggyg
ccagaggctt
cgggaaatgg
ggcceccggaa
gccacccttyg
gggcgcggygyg

gctaattttc

aggcttgtga
tgagaccttg
acaccatctc
cacactatac
gctaaacttg
agttccagac
ccaggcttgg
gcttgaacct
tcegtceteeg
gttctctecg
catgagcttt
gaaacaaggyg
gaactggcca
ccagcgtggg
ctgetttgtt
tgctectgte
ctgtgtctge
ggagcccgaa
gggtaagagc
gtagccaccg
aatcggagcect
tgtgtctggg
acaggtccag
cggcgggggy
teegettttt
gcgactgegg
ctttgggagg

ccagtggagg

taaataattc
tctctacgag
ttcecttecact
tcaatgtaca
taatcccagce
cagcctgace
tggcacgcge
gggagccgag
ccgecccace
ggagctggta
ttagaaaatg
cccagtgget
ggaggccaag
cgacagagcg
tccecattgga
cctctgetgg
aaacaaccag
aatagttaaa
gcaccgagygyg
cccacagtcee
aagggggcygg
gaggggcetg
gtggagaggce
caggatggag
cttgtgccgg
ccgcggecga
gctccaggeg

ctggggtggyg
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atagaatctc
aaaaaaaaga
aacatttgceg
aataagcatt
actttgggag
aacatggcta
ctgtaatcct
attgcaccac
aaaaaaatgt
acagaaaatt
tcattgaagt
cacgcctgta
aattcgaggc
agactctgte
gaaatctgta
cggagtagga
gcaagaccga
ttcttggact
gctgcggeca
aggtcttctg
ggatcgggcce
gcaggtccca
cgggctggece
gacgtgagtyg
ggcgcacggyg
agggggcgec
gctgtgggat

ctcctgggcg
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aggattatga
aaaagaaaaa
tagttttatc
agaatgtatg
gccgaggegy
aaccctgtct
agctactcag
tgcattccag
atgagtgtat
tctttecttyg
tttttctett
atctcagtac
tgcagtgagce
ttaataaacg
aatatgtcat
ttttaccget
aaaaagttaa
aggaaggcat
gaagccccag
ggccggcaca
agccggaggce
gaaggtggcg
agggcttegyg
cacggaggcg
gcggagactc
gcctgtgece
ccgcgacacyg

gtgggcgege

94440

94500

94560

94620

94680

94740

94800

94860

94920

94380

95040

95100

95160

95220

95280

95340

95400

95460

95520

95580

95640

95700

95760

95820

95880

95940

96000

96060
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ggccececggyg
aactggcagc
gggagccggg
tcctggtgag
cgggcegggce
agaaaaagtg
ctttgataga
gtggcctagt
ctttgcttca
tggattttce
actgtaaagc
gaatgaactg
tagattcttg
aatgaaacta
tgtaagtaga
aggctgagct
gagtgtctta
gttcttggat
aaacactgga
ggccgaggea
aaaccccgtce
cccagatact
caagatcgca
aaaaataaaa
gagtcacttt
ccttcaagaa
gagtcaaaga

ctaatttaag

ggtcccaggce
ttcacgtgat
ccgatgggtt
gtcececttgee
gccagcegtee
tcatgtgttg
ttcaaaccag
ttacagcgtg
gtatcgtaag
actggcaagt
actaatttgg
catcaggaaa
tgcagtaacc
aaattttcta
tttgagactc
tcatgagctg
gaaaaacaca
ctgtagcttt
gcctggggat
ggcagataac
tccactaaaa
ggggaggcag
tcactgcact
ataaataaaa
agatctgagt
aaagctaaaa
ctttgtgtta

aaaaggatgt

tggcgcccag
gcgcgectgg
ccgcteggac
ttggctctag
cgcagacctg
ttttgaatct
attaccaaaa
tatagtacag
gtgtttttag
aataaaattt
gttaataaat
aggaagagaa
agttaaataa
ttttttccag
atatatattt
acaatgtaca
tgcagtaagt
tagctttagg
ggtctgggag
ctgaggtcag
atacaaaaat
gagaatcgct
ccageegggy
attaattaga
aagttgcctg
attttggacc
gtagggattc

attcgaaagg

cccacgtgeg
cctgacagcece
gtceccagggyg
aggctgtgga
tcgctatcat
agcatggtag
caaaaacaaa
aatggtagca
gagaaacatg
ttgctcttga
tagtaggaat
acatgaaaca
tcttgatgaa
ttgagaaaat
aaagcaaaat
gaaaaaaccg
gcttettggt
atgcatatag
gctcatgecet
gagtttgaga
tagccaggtg
tgaacccgga
caacagagcg
gattaatgtt
cttttggtat
atgccttagt
attgtttgceca

ctatagggtg

63
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gggtacgtct
cttecectecece
cacagggggc
cttggagtga
ggcctggaaa
gaatacaaag
aacaaaaaaa
taattacaaa
tatgtatgct
gaaatgcaaa
attactgtga
gttccagcat
ataaagacca
ggaaaattaa
tcattgttte
aatatgtaag
tgatgctaag
tactagaaat
gtaatcccag
ccagcctgge
gggtggtggg
aggcagaggt
acagagcgag
ttgctaccaa
tttgtaaaca
tacagacact
ggcagtgaaa

agtatatgcc

ttgatccegg
gcgagtctce
gaatctccct
caacgacgct
cccacacgag
gtttttaaat
caaaaaacca
aatcttattt
gagagttaac
gttgacagtt
tcctatcact
tacggtaget
aacaatttct
ctgtaagacc
tgagttttta
aggaaaatga
ctgctetgge
ctgettecte
cactttggga
caacatggca
ggcctgtaat
tgcagtgagce
actctgtctce
ccacatattg
tgattcctag
taaatgagtt
ccaactgtgg

aaggcctcetg

96120
96180
96240
96300
96360
96420
96480
96540
96600
96660
96720
96780
96840
96900
96960
97020
97080
97140
97200
97260
97320
97380
97440
97500
97560
97620
97680

97740
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aaaggaccca
ccctggaatg
cttgttgccee
gggttcaagt
ccacacctgg
ggtctcaggt
ccgtgecegg
tgttttttgt
tccactaaga
acagaagaga
tgtagttaat
ttcacttgca
tatttectat
ttatagtccc
aaaacaatac
taggatttta
tggttaggac
gctctataga
ataaagtaga
ggtctggcea
gtggatcacc
ctactaaaaa
gtcaggaggc
agatcacacc
taaataaata
ttctttctcet
gcacaaagga

tttcaatgcee

aacaagggca
aatctgccta
aggttggagt
gattcttctg
ctaattttgt
gatccatctg
cctcatgatc
tccatgacca
cttaatgcag
gaagagatac
aatggaaatg
gatggtgagt
aggattcaat
caactccttce
aaggcagcat
aagcagaagg
cttgaaagat
aagctcattt
ttattgtett
ggtgceggtgg
tgaggtcaga
tataaaaatt
tgaggcagga
attgcactcc
aataaataaa
caacacgcat
cataatataa

atgtgcttag

tctcaaggca
aatcatgatc
gcaatggtac
cctcagcecctce
atttttagta
ccttggectce
tttcttttac
ctcctagage
aagtagacag
catgtgggca
aaaaaatcat
taatagaatg
ggaaagtaaa
agtgtagtta
aagaaatatt
aaaacactta
gcatagaatt
aggcgagaga
atagtgaagt
ctcacgcctyg
agtttgagac
acctgggcat
gaattgcttg
aatctgggca
aatttcccag
attgaacacc
aagagtctct

tatggtaggt

ttgaagtgac
tttettettt
gatctcgget
ccaaatagct
gagacgggat
ccaaagtgtt
tgctcatgga
agaggaggag
tgggtcctca
aaaacaacag
ttggattcag
actgggtgct
tactcctgag
ggaaaaacaa
ccaaatgaat
acaaggccag
ctgaaaaagg
agaaggtgceca
tttcaatgct
taatcccage
cagcctggece
ggtggcacat
aacctgggag
acaagagcga
gtctgaagca
ttagcatctg
gcecttgtaa

tatgatacag
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aggagtcctt
ttttgtgatg
cactgcaacc
gggattacag
ttctccattt
gggattacag
aagagttgga
gaagggtatt
aaggaaatag
acatcttcta
gagtcctett
gtttgtatgg
tgacatagag
aagatacacc
attatgggca
ttttatagag
taagggagga
tgaaagtgac
agctttgttt
actttgggag
aacatggcga
gcctgtaatce
gcagaggttg
aattctgtct
tacaagaagt
ctgtgtatca
agcacatttt

atacagatgt
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tcagggtcta
gagtttcacc
tcegectecce
gcatgcacca
tggtcaggct
gcgtgageca
ttcacccaac
gaaggatggt
agttattgtc
caggtggtaa
ccectcacce
ttacactgca
aagaaccata
catgaaaagg
ataagtttta
aacataaact
tatttgtagg
atattaggag
aaatgtccca
gctgaggegg
aacccggtat
ccagectgtg
cagtgagcca
caaaagtaaa
tgagcagtct
agtgttaaaa
attctgacaa

aagagagttc

97800

97860

97920

97980

98040

98100

98160

98220

98280

98340

98400

98460

98520

98580

98640

98700

98760

98820

98880

98940

99000

99060

99120

99180

99240

99300

99360

99420
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agtagggact
tgaaacaacc
cagacaatga
ctecggcetta
gagcccagca
tggagttcac
gatatgcacg
gggcatgagg
gtttctcecat
ataattcaca
ttagattagce
cttgactgca
gtggctcatg
ggagatcgag
attagccggg
aatggtgtga
acctgggtga
aatacagaaa
aaatgacaag
attcagacat
tctatatatt
tgtacagatg
gaatgctaaa
ggaagaataa
agcagacggc
gcttatgect
gagttcaaga

tagccaagca

tccattccea
aaaaagctag
agggtagcaa
ctgccttgaa
gacttctgag
aagacagagc
gggagcccecec
aagctcttgg
acagggccaa
gagcatgtag
cttagatgaa
ctccagaaca
cctgtaatcec
accatcctgg
cgtggtgctyg
acgcaggagyg
cagagcaaga
atacccagca
gcatgctaag
gacataggct
tagaagttac
aaaactacaa
aaggcaccgc
gtagagctgg
accaggaggg
gtaatcccag
ccagcctggg

tagtggagtg

gccaacatgg
atataacgta
tctcagagat
agagtgtgca
ttgaggagat
acccagagag
tggcectgeg
aggcctcata
gaatactgcc
gtagagtact
gcccacctaa
aagttcacga
cggcactttg
ttaacatggt
ggtgcctgta
cagagcttge
ctacatctce
cccacagagg
aggcaggaaa
agaaatagca
atagagacat
tgtcagatta
agagaaggcg
tgtagagatg
agggaaatgg
cactttggga
caacatggtg

tgcctetggt

agtaactggg
tgatacaaca
gggaaacaaa
ggctgtgaca
ggagttgagg
gagagagcta
cctaccagge
aagaaccacc
tatttcaccce
cagaaaggtc
tttcttaaca
atataggatt
agaggctgag
ggaaccctgt
tceccagcetac
agtgagccga
aaaaaaaaaa
taaaatttgc
atgtgagctg
tgtgaacatt
ggaagataca
agagtgcagt
gttttgctgg
gaaagtgttt
tgagaggcaa
ggccaaggtg
aaatctcacc

cccagctact
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aatagatata
ctttgtgaga
tgctgtgaac
g9g9aaggggyg
gtctaggaga
caaagaggga
atccagtaga
taaaaggatt
acaagccaga
ttgcctcagt
gcaagactgt
acagaaaatg
gcgagcggat
ctctactaaa
ttgggaggcet
gatcatgcca
aaaaaaaaaa
aatatctggc
tactgagtcce
aaacattatt
aagtagaccc
aggaatgatg
gacaagcatt
catgaaagac
atccttggee
ggtggattge
tttactaaaa

cgtgagactg

ccattctgece
taccggacat
cctatcactg
aagccaggca
tcgaggtaac
gaactctgaa
gtgctaatca
ggaaggaaca
cggaacccte
agtggaggcc
ttccaagtaa
gcegggtgeg
cacgaggtca
agtacaaaaa
gaggcaggag
ctgcactcca
aaaaaaaggg
atccaataaa
actgaaactg
ataaatgtct
agctcaaact
ctggggctgg
tgacaggtgg
gggtatcata
aggcgtggtg
ttgagttttg
atacaaaaat

aggtaggagg

99480

99540

99600

99660

99720

99780

99840

99800

99960

100020

100080

100140

100200

100260

100320

100380

100440

100500

100560

100620

100680

100740

100800

100860

100820

100980

101040

101100



WO 2006/116681

atttcttgag
tctccagect
aaaaaaaagg
gtggaccact
ctattaaaaa
gggaggctga
tcatgccatt
aaaaagagag
aagaatttgg
aaccaatagg
attacacagt
ggctcagtcc
gcagccgaag
cgaagaatct
gaaagagaga
gctgcattgg
agtccactga
taatattgac
tcttggagea
atgagaaatg
gagttagaat
tggtaatgat
taatttacaa
gcagccacgg
ctctgcttea
ctcattcaag

gcttaattac

agcggggtge

cctggggagg
gggtgacaga
ttgggtacag
tgaggtcagg
tacaaaaact
ggcaggagaa
gcactccagc
aaaaaaaatc
actttgtcct
atatatgtat
gaagtcccat
aagttcaaaa
gcctgagagce
ggagtctgat
gccagaaaac
cagctgattg
ctcaaatgtt
catcataggg
gtgaaagaga
ggagggcctg
ggtaatgatt
tataggggta
atagaaatgt
attcaggaag
aagatggcgce
cctettttat
ttcccaaagg

aagtcaaaag

ggggcacgga
gtgagaccct
tggttcacac
agtttgagac
agctggacaa
ttgtttgaac
ctgggggaca
ctgagaagtt
gaggatttgg
atataaaaag
gataggccac
gcctcaaaac
cccaggcaag
gtccaaaggc
tcagcaagct
gatggtgcett
tggctcctca
agctacccaa
ttgccaagac
gactaagata
ttttctettt
gtgtctttgt
attgaccaca
cccaagatca
cttettgetg
aagggcactyg
aaagcaggga

taagagttaa

ggctgcagtg
gttttttttt
ctgtaatccce
cagcatggcc
ggtgtcggge
ccaggaagca
gagcaagact
acttggggac
ggatcgtatt
ggggtttatt
ctgcaagctg
cagggaagcc
ctgctggtge
aggaattaag
gcttatacge
gcccatattg
cagacgatac
agtttttgag
cagaagactg
gtgagaatag
ttatcatgce
ttgggttgcet
gttctagagg
aggtgccaag
catcctcacg
atctcattta
actattgggg

taaaaaggcc
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agccgagatc
ttgtttttgt
agcactttgg
aacatggtga
acttgtaatt
gaggttgcag
ctgtctcaaa
agattgtaaa
aggattatcc
agggagaatt
gggaaaggga
aacagcgcag
aggtttcaga
gaggcaagca
ctattctgtg
agggtgggte
tttgccatcce
gagagaaaca
gaagcttcta
agaggaaata
ccagcactga
atagtaaaat
acaggaagtc
agccctgggyg
cagtggaagg
tgaggggggyg

gacaccaaca

aagtgtggtg
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_gtgccactgt
ttttgtttta
gaggctgagg
aaccccgtct
ccagctactt
tgagctgaga
aaaagaaaaa
gcgatagact
agagggacag
agctcacaag
aggtggtagt
ccttcagtcg
gtccaaaggce
tctgacgcag
ctttgttcta
ttcctctece
atttgacact
cgaatgtttg
ataaaaggcce
acaggtttag
gtggatagaa
acaaataggg
caagattaag
aggggttget
tggaagggag
aaccctcatg
tttagaccat

gctcacacct

101160

101220

101280

101340

101400

101460

101520

101580

101640

101700

101760

101820

101880

101940

102000

102060

102120

102180

102240

102300

102360

102420

102480

102540

102600

102660

102720

102780



WO 2006/116681

gtaatcctag
caacctggcc
aaagagaaaa
cgtcaggcag
ctacgaagca
tgaagtaact
cccttaggag
tatgtcctga
gaaaatactg
gtgacaacca
tgggtccaat
tagaagaggc
ggtatccaga
cattagctaa
gaggcagagg
actaaacagg
cctgtaatce
agaccagttt
gcatagtggce
gaacccaggg
gacagagcga
gagcagtgtt
cctagattac
tgtcctacta
tgaatccttc
tettetatge
tetttttttt

tatacaatgce

cacactggga
aacatagcga
gagttaataa
tgtcatgagg
ggtgctatta
tgctctcage
cctgacctta
taatctcttc
cagaaacagg
tgagatagtg
gacgtctagt
aagcacagaa
aaggccctgt
gggaagagca
ggtcttgaag
aagcaatcta
cagcactttg
ggctaacatg
gcgtgecttt
ggcagaagtt
gattccatct
gaatacctgce
tgtccttatc
cctacttcca
atttctgtcet
ttttcatttg
aacatgtgat

agtatatatc

gtgcacttgg
gaccctgttyg
agaaataata
acttgcatgt
ttagtctect
tagaaagcgg
accacagctc
taattagcce
tttggggcac
ttgagtgctg
ggagaagaga
tgctttgaaa
ggtgggaatt
gatctcaagg
agaacaggag
ggcattgaat
ggaggctgag
gcgaaacccc
aatcctagct
gcaatgagcc
caaaaacaaa
tactggaaat
tttgtaatct
aaataaagag
cattgtagtg
ctgatttgtt
gagaacactt

catatttttyg

gaggattgct
atttttattt
gtggctaata
gtagtgactc
ttttagatgt
taaaacttgt
ttactgcecectt
aggtctttga
tcattcattc
ggattacaaa
taagtaagag
aacatggagg
gccecttetg
ctccaacatc
taatctgaat
aaaagacttg
gcaggcggat
atctctacta
actcaggagg
gagattgagc
caaacaaaca
tgaggagccc
tagcaatcaa
ctctcattet
cagttagctg
atgtgcttecc
aagatctaca

agacgaagtc
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tgaggctaag
taaaatttaa
cttattgagt
atttagtatt
ggaaactgag
gcttgaatce
tggtcacagt
tgatgcccecat
atctagcaaa
gacaagaggt
accatcacag
gtggcacaat
agcatgaaag
tgctgactga
tgtaccatga
gccaggegeg
cacctggggt
aaaatacaaa
ctgagacagg
cactgcactc
aaacaacaaa
actccagagce
cagccatctc
gtgtagccaa
acctaaattt
catgaaccat
ctcttagcaa

tctctgtcge
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agttcaagac
aaaatattaa
gctctctgtg
cctgacagag
gcatgagaga
aggcagtttg

tgatccceeg

‘aattgaatta

tgtttgctga
gtaaaggtaa
gatagtttga
ccagattagg
aatgcacaga
gaatgagcta
gttatggtaa
gtggctcatg
tgggagtttyg
aattagccgg
agaatcgatt
cagcctcgge
aacagttgca
taggttacac
ttacatcatt
aacctattca
tttggcattg
attctttttt
attaaaagta

ccaggctgga

102840
102900
102960
103020
103080
103140
103200
103260
103320
103380
103440
103500
103560
103620
103680
103740
103800
103860
103920
103980
104040
104100
104160
104220
104280
104340
104400

104460



WO 2006/116681

gtgcagtgge
tgcctcagee
ggggcecggge
gatcacctga
ctgaaaatac
agcactttgg
accaacatag
gtggtgcatg
ccgggaggtyg
agagtgaaac
acctgtagtce
gaggttgcag
gtctcaaaaa
ccgtgttgcet
aattaatttt
tgtggttaaa
tgattatagg
gaagacgacc
agaccccgat
gtaagttggce
gtttcagagg
ggacatcctg
cttatatctt
aatagccatg
aagacactgt
ataggtatac

aatcaagttt

agagggctgt

gcaatctcgg
tcecgagtag
actgtggcta
ggtcaggagt
aaaaattagc
gaggccgagg
agaaacccca
cctgtaatcc
gaggtttecgg
tctatctcaa
ccagctacte
tgagccaaga
caaaaaacaa
acagttttta
taaaaaattg
aagctctgta
ttgcttgttt
cacttctgga
tcecatcectcet
tgcaagaagg
gcagttgtgc
agtgctgtgt
caaataattc
ttgtctgtca
gtgtcccatt
agtatattaa
tcaaccttgt

tgtggacctg

ctcactgcaa
ctggaattge
atgcctgtaa
ttgagaccag
tggatgtgtg
caggcggatc
tctctactaa
cagctacécc
cgagccaagg
aaaaaaaaaa
aggaggctga
ttgcgeeget
aacacaaaca
aaaaattaat
gattcaggta
gtttagtaga
ttctgcacce
tgceccagett
tecctacagtce
ggacctatcc
tgtatctate
catgggcaaa
attgtggata
tatcaagaga
catataagga
catagaatag
gtacagaatg

ttttcctgta

cctccacctce
agcttgcgge
tcccaccact
catggccaac
ccgggcacgg
acctgaggtc
aaattaaaaa
aggaggctga
ttgtgccagt
aaaaaaaatt
ggcaggagaa
gcactccagce
aacaagacca
taatttttta
ggcaatgtgt
tttgtcttag
cagggttecct
ctcccacacc
atcatagtga
agaggtgatg
aacatttaaa
aaaaaaaaaa
tatttgcaca
ctacaaacta
aatgctatgc
ccttecatgat
ttcctatctg

tataatagaa
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ctgggtccaa
caagagttca
ttgggaggce
acagtgaaac
tggctcatge
aggagttcgce
taaaaaatta
ggcaggagaa
gcactccagc
agctgggtgt
ttgctcgaac
ctgggcaaca
gcctgggeaa
attaattaaa
tctettgect
aaacataatc
tggatatcac
actcattaca
atcttctgtg
tttgtaaaaa
atgtagggca
aaaaagtacg
catgtaaaga
cctggctact
aactgttaag
tacattgtcg
cagtttttaa

tatttctaga
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gtgattctecc
agactagcct
gaggtgggta
cctecectceta
ctgtaatcce
gaccagcctg
gccgggtgtyg
ttgctggaac
etgggcaaca
ggtggtgcac
ctgggaggca
gagcgagact
catagtgaga
ttaaattaat
ttaatttgta
tagaaagtgg
ccagagtatt
agctcacttt
gtttattcat
ttatataagt
catgttctta
tacactttta
tattgttgat
tggcatccag
aatggggtgg
agtgaaaaaa
aagggagttg

agcattcaca

104520
104580
104640
104700
104760
104820
104880
104940
105000
105060
105120
105180
105240
105300
105360
105420
105480
105540
105600
105660
105720
105780
105840
105900
105860
106020
106080

106140
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gacctagttg
tactgtttac
ttacaaaaaa
tacctaggga
ttgtatgatg
tatcgecagge
cgacgattge
caagagggcet
gacttgctca
tcectcagea
gtgggagact
agggaactag
aagcgctttce
cctettttte
atagcaagaa
ctgtagttce
ggctgcagtg
atctcacaca
tcatttataa
gtgeggtgge
ggtcaggaga
aaaaagttag
caggagaatg
actccagect
atgtatgctg
gctcteettt
cttatcctaa

agacggttat

cctctgaaat
ttttgaatac
gatgcagaaa
ataatgttta
acaaaattac
ctcactggtg
agttggaagc
cattctcacc
gcctetgete
catttcctgg
tgagttcaga
tagctgtggt
ttcttggtac
ttctttectt
cctgtctcta
agctactcca
agcagagatg
gaaaacaaaa
aaataggaca
tcacacctgt
tcgatatcat
ccaggcgtgyg
gcgtgaacce
gggcgacaga
ggatggtagt
cccceecagetce
tccaaatgag

aatccttggg

gaggactgag
tacttgattt
agtctacata
gcagacaaat
aactatctgg
gtgactccac
actaggggtt
actccttgag
agcctcecctac
cttccecctge
actgaatcéc
atggctccac
caccatgtgce
ttactttttg
taaaaacttc
gagactgagg
gcaccactgce
atacatttaa
ggggaagctg
aattccagca
cctggctaac
tggegggtge
gggaggtgga
gtgagactct
tattgcttce
gtgtttgttg
gacaagtgcc

aaagttattt

ggtcttggtg
tttaaccatg
tgttgacaca
caagttgcag
agtttataaa
tgccagtctg
atagttgttce
tatttacgag
tgataggttt
agctgggatt
tggggagaga
catggcttcc
aggggtggee
tgtaacatac
ttaaaattgg
taggaggatc
actccagcct
acaaaacaaa
taggtataag
ctttgggagg
atggtgaaac
ctgtagtcce
gcttgcagta
gtctcagaaa
taattacaaa
ttttagcatt
caggaaatta

tgtggattct
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gaagagacac
tgcttgtatt
ggaatttatc
tggaataata
aacacatgtg
tttaatcagt
tctgctgecaa
gactgtgaat
gcctgtetge
cctctececagt
ggtggtatcc
tgatcccecag
ttgtggttte
tctgtaccag
ccaggcatgg
gcttgagcecce
gggcaacagyg
acgaaaatac
aatgtatgct
ctgaggtggg
cccgtetcecta
agctactcgg
agccgagatt
aaaaaaaaaa
tattgaatat
tttaacaggt
cacaaaccca

ccatttactc
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taatataatt
actttttcag
aatttactta
tgtacaattt
caaaaggtct
tcctcecttt
tgtgaaaaat
ggagttgatt
agggaccgta
gaagtgcact
cctttecttg
atcccagcetg
cagatggtga
cctgggtgcee
tggcacaggce
aggaggttga
gcaagaccgt
atttaaaaac
gggaagccgg
tggatcatga
ctaaaaatgc
gaggctgagg
gcgccactge
aaaaaaaaga
taatctttct
gtgctttgtt
ttgaaagttc

cttgaatgct

106200

106260

106320

106380

106440

106500

106560

106620

106680

106740

106800

106860

106920

106980

107040

107100

107160

107220

107280

107340

107400

107460

107520

107580

107640

107700

107760

107820
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acatccagta
caaggcatct
cagctacttg
ttagaatcaa
ttggatcacc
tcccagcact
tggccaacat
tgcatgcctg
agtcagaggt
gactccatct
tcatttgaaa
aattataccc
gctatttgac
gaggcagggce
gtagcctgga
ctacaggtgc
tctcaccatg
caggctccca
atgaagctca
actgttagge
atttatgaag
tctttatcegt
atttggcatt
ctttgggagg
acatggagaa
ctgtggtccce
actgcactce

aaaaaaagaa

tcaccacagc
caagagactt
ggtgcttgag
atatattctc
ttaatgtett
ttggaatgct
ggtgaaaccc
taatcccagce
tgcagtgagc
caaaaaaaaa
tctgttattt
tcttttgtta
atttctgagg
cttgctctgt
attcctggge
atgccaccac
ttgcccaggt
aagctctagg
gtgcttttct
agtgagatgc
gcaagatcag
tgcagacatt
aagttatagt
ctgaggtggg
acccctcetet
agctactctg
agactccagc

agaaaaaaag

aaaatcagaa
gcgttgatga
ggacaaaaat
tcatttttgt
aaagcttttc
gaggtgggca
cgtctctact
tactcaggag
tgagactgtyg
aaaaaaagaa
gttatgaaca
ccaggtggtt
atagggagag
cacccaagac
ttaagcaatc
acccggctaa
tggtcactgg
attacaggtg
tgcagtagga
attatatcaa
aaggtccaca
ttaaagattt
aaatggccgg
cagatccctt
actaaaaaca
gaagctgagg
ctgggtgaca

ttgtagtaaa

accgaggcta
tacagtcctc
gacagcagaa
aaggttgatg
ttggcegggt
gatcacgagg
aaaaatacaa
gctgaggcag
ccactgcact
cttttattat
tggtgtcctce
tactcatctc
ggaattttta
tgaaaggcag
ctcccacctce
tttttttaaa
aactcctgge
tgagccagtc
gacagtaatg
acagaaaact
tgagacttag
aatggaatta
gcacagtagc
gaggtcagga
caaaaattag
tgggagaatt
gagtgagacc

taacttagtt
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taacttgatc
tggtatgtcc
agaatatatg
tgtgttctga
gcggtggete
tcaggagatc
aaattagctg
gagaattgct
ccagcctgge
gaaatatata
atagcatgtg
ataaagatag
aattttattt
tggggecttce
agcctcctga
cattttatgt
ctcaaacaac
ctggtgggaa
gttagttcct
tggaaaacac
aatgcatgag
aattgaactt
tcatgcctgt
gtttgagacc
ccaagtgtgg
gcttgagcecg
ccatctcaaa

tctacctttt
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taccgatcaa
aattttctct
aagtttgatt
ccactaaaat
acgcctataa
gagaccatcc
ggcgtggtgyg
tgaaccaggg
aacacagcga
gccttaattt
tgaagtgtgg
aaatgctgtt
tattttectet
atggctcact
gtagctgaga
agaagcaggt
cctectgecet
ctttttaaaa
aggatagagg
acaggtccta
tacttgcttt
ctttaggtaa
aatcccagca
agcctgggca
tggtgtgcce
agatcatgce
aaaaaaaaaa

aaaaagatcc

107880

107940

108000

108060

108120

108180

108240

108300

108360

108420

108480

108540

108600

108660

108720

108780

108840

108900

108960

109020

109080

109140

109200

109260

109320

109380

109440

109500
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tgtttttcaa
tggctcatge
aggagttcga
gaaaattagc
aggagaatcg
ctccagectg
atgtagtctt
aaattttttt
gaggccaagyg
tgagttcccce
ttaagtttta
actttgggag
aacatggtga
aactgtaatc
gaggttgcag
tctgtctaaa
cagcactttg
ggtcaacatg
aggtggctgt
attgcagtaa
aaataaataa
taaataaatt
ggtgggagga
acactccagc
atcaaattag
ttatttttet
tggagtctcg

ctcegectcece

tttgagtcca
ctgtaatcce
gaccagcctg
cgggtgtggt
cttgaacctg
ggcaacaaga
cctacttgga
tgaatccagg
taggaggatt
catctctacc
aaaaaaaaaa
gccgaggcegg
aaccctgtct
ccagctacte
tgagctgcaa
aaaaaaatta
gtaggctgag
atgaaacccc
aattccagct
gctgagatcg
ataaatctct
agtcatgtgt
tccacttgag
ctaggtgaaa
agattttttt
tctgttctgt

ctctgtcacc

cgggttcagg

gaataaatct
agcactttgg
gccaacatgg
ggcacgcgcec
ggaggcagag
gcggaacact
ggaggcagceg
ctgggcatgg
gcttgaggee
aaaaatgaga
gaaattcctg
gtagattccc
ctactaaaaa
gggaggctga
tcataccatt
aggcegggea
gcgggaggat
atctctacta
actcaggagg
tgccactcca
atttcaaaat
ggtagcctgt
cccaggagtt
gagtgacacc
ctccaaaaaa
tagtgcattt
caggctggag

ccattctecct

taaaaatttt
gaggccgaag
tgaaacctca
tgtagtccca
gttacagtga
gcctcaaaag
agaaaaagaa
tggctcatge
aggagttcga
aatttagtgce
ggcgtggtgg
tgaggtcagg
tacaaaaatt
ggcaggagaa
gcactgcagc
cggtggctca
cacttgaggt
aaaatacaaa
ctgagaatcg
acctgggtga
aaataaataa
gcctgtagtce
tgaggctgca
cccectetata
aaaaaaaaaa
tecttttttet
tgcagtggcg

gcctcagect
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tgaatccagg
cggaaggatc
tctctactaa
gctacttggg
gccgaagtca
aaaaaaaaac
aaagaaggaa
ctataatcac
gaccagccectg
tgtaacaaat
ctcacgccta
agttcgagac
agctgaacgt
ttgcttgaat
ctgggtgaca
tgcctgtaat
caggagtttg
aattagctgg
cttgaacccg
cagagtgaga
ataagtaaaa
ctagctactt
gtgagctatg
aaaaaagaaa
ggctccacag
tttttttttt
ctatctcggce

cccgagtage
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ccaggctcgg
acctgacgtc
aaatacaaac
aggctgaggce
tgccgetgea
ttgaatccat
aaagaaaaaa
agagctttgg
ggcaacatag
gagcaccaag
taatcccage
cagcctggece
ggtggcgggce
ccgggaggea
agagcgaaac
gctagcatct
agaccagcct
gtgtgatggce
ggagatcaag
ctcgatctcect
taaaataaaa
gggaggctga
attatgcacc
aaaaaattgg
aatttaactt
ttttttgaga
tcactgcaag

tgggactgca

109560

109620

109680

109740

109800

109860

109920

109980

110040

110100

110160

110220

110280

110340

110400

110460

110520

110580

110640

110700

110760

110820

110880

110940

111000

111060

111120

111180
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ttcgeceegee
tgttagccag
gtgctgggat
catgctgcaa
tcagcgtgaa
attgcteccct
tctettttgg
ttttaaacta
gatggtctgg
aaaatctgce
cacttggacc
aaaatcaaac
tatttgcaaa
acagtactga
aaattattta
tatttacctg
tttttttttg
aactgcaacc
actacaggca
caccatgttg
tcccatagtg
caaaatgtat
cgaggcagge
ccectgtetgt
ggtggtggge
ctgggaggtg
gagtgagact

caagttgcat

accacgcctg
gatggtctcg
tacaggcatg
gttcatctac
gcagtttata
gcctcttgtg
ccagaagatg
caaaagatct
aaatagtatt
tttcaaattt
tttagaatca
ggaatggagc
aaaaaaaaaa
taatattaac
cctttgggtyg
attaatctgt
agagtcttgc
tctgectece
cgcaccacca
gccaggctgy
ctggcattac
ttgggccagg
agatcacctg
actaaaaata
gcctataatc
gaggttgcag
ccatttttaa

atttgggget

gctaattttt
atctcctgac
agccaccgceg
tcagtgaaat
gagttgggtg
agaatgagct
tcagggtaac
tatatgatct
ttggaagctc
ttgttaaaca
caggtgatat
aggtacttac
gataaatcta
ttcagcctga
gagatgggag
tctecettect
tctgttgtece
aggttcaact
cacacagcta
tctcgaactc
aggcatgagc
tgcagtggct
atgtcaggag
caaaaaaaaa
ccagctactce
tgagcgaaga
aaaaaaattt

tttttcacat

tgtattttta
cttgtgatcc
cccggectgt
tctcagtgga
atcctgactg
tgagaatgtt
acaaagatta
gtgaccaaaa
acaaggagat
tgtgagccgt
cacgtttatg
cttatttcta
tggagatgta
tatattttgt
aaagggcttt
tagatccaaa
aggctggagt
gattctcctg
atttttatat
ctaacctcag
cactgcgece
cacgcctgta
tccaagacag
aaaaaaaaat
aggaggctga
tggcgccact
ttaaaaatca

tgaaatgaaa
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gtagagacgyg
gceggecteg
tagtgcattt
agctgaaggg
ctcttgaagg
caactgttga
aaaaaaaaga
taatactcag
tatttgatct
aatcataatc
tggctcatgt
ttttttaaaa
ggatgtagga
tattttccag
gctttectac
tacatatata
gcagtggtat
cctcagcecetce
ttttagtaga
gtgatcecget
ggcctaataa
acaccagcac
gcctggecaa
tagctgggca
ggcaggagaa
gcactccagce
agtattatta

acttggtcct
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ggtttcaccg
gcctcccaaa
tcttaaaggg
ctatgctata
ggaagcattt
tgtgcagctce
aaaaacttaa
tttctcaagt
ttacctttece
tatttctgaa
gaaaacccag
tattttttct
cttacagata
agaagaaaaa
caagtgaaaa
tatatataat
gaactcagct
tccaggctag
gacgaggctt
ccecttggee
tatttgagtt
tttgggaggt
catggtgaaa
tgactggggt
ttgcttgaac
ctgagtgaca
gttacatagce

tcactgaaaa

111240

111300

111360

111420

111480

111540

111600

111660

111720

111780

111840

111900

111960

112020

112080

112140

112200

112260

112320

112380

112440

112500

112560

112620

112680

112740

112800

112860
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tagtaatttt
gccagaggcet
tggaaggaat
ctcacctcta
ttgtagaaat
agagcagctg
ttagaggagyg
ataataatga
ctaccagaac
ctgggtgaga
atggtagctc
ccaaatattc
tgagtttcac
ctccacctece
ggtgtgcget
ttggtcagge
atgttgggat
cttttttttt
tctcagcectceca
gagtagctgg
gatggggttt
cagcctagaa
tggttataaa
atcccagecac
gcttggccaa
gtggctcacyg
caggagttcg

aaattagcca

caacccatca
gaggacatgc
tcctggecagg
gttctcatgg
gcctgctgga
ggtctctcecect
ggctgcatag
tatatggcat
cctgtgtgat
tcatgggttt
tcagcctgtg
ttaatgaata
tcttgttgee
tgggttcaag
accatgccca
tggacttgaa
tacaggcgtyg
tttgagacag
ctgcagccac
gattacaggc
ctcectgttg
tctttaaaac
atcatttaaa
tttgggagge
catggtgaaa
cctgtaatcc

agaccagcct

ggcatggtgg

tgtgggtcca
aaaagtgcag
aattgtagga
cccacattct
gtcctcactg
gtagcatagc
catgtgcctg
ttactacatg
aagcattatt
cgtttctagg
gtcattacag
gcaagcatta
caggctggaa
tgatactact
gctaattttg
ctcccgacct
agccactgca
agtctcgcete
cgcctceegg
atgcaccgcce
gtcaggctgy
ggtgagtgat
aaacaccaaa
taaggcaggc
acctgtctct
cagcactttg
ggccaacatg

caggtgcctg

gtcagtctct
ttcaaggaaa
cccgagggea
ttgggagggce
atgtctggge
atctgacttc
gaattgaaaa
tctacttagg
tecceecatet
aggcatcaga
gaccgcccag
accttagaat
agcagtggtg
gcctcagect
tatttttagt
cgactgatcc
cctggcectag
tgtcacccag
gttcaagcga
ccaccecgtet
tcttgaactt
gtaaaacaaa
ctaggceggg
gggtcacttg
attaaaaata
ggaggccaag
gtgaaacccc

taatcccage
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ctggggcecta
ctgctcttga
tagtgattgt
cagagactgt
ctggtgcect
aagtcccctg

tcagaattct

cattgttagt

tatagtgtag
tcctacactg
cccacéggaa
cttttttttt
cgatcttggce
cctgagtagce
agagacaggyg
acctgccttg
aatgttettt
gctggagtge
ttecttctgee
aattttgttt
tcgacctcag
aagcacttag
catggtggct
aggccaggag
cgaaaattag
gcgggcagat
ctctctacta

tactcaggag

aaagtgtaaa
aggtaaattc
gtccttectg
cttagttgac
ggggtaagee
tgagttttgt
tgttttaata
tcatttctte
gagtccaggt
gagcccaggc
cttatttctt
tttttgagac
tcactgcaac
tgggattaca
tttcaccgtg
acctcccaaa
ttttectttt
aatagcacga
tcagcctcecee
ttttagtaga
gagccaccgce
actatgtcta
cacacctgta
ttccagacca
gccaggtget
cacctgaggt
aaaatacaaa

gctgagacag

112920
112980
113040
113100
113160
113220
113280
113340
113400
113460
113520
113580
113640
113700
113760
113820
113880
113940
114000
114060
114120
114180
114240
114300
114360
114420
114480

114540
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aagaatcgct
cccaactggg
aattagctgg
aattgcttga
cagagtaaga
aactggagag
ggtgaagtga
acttgtgtaa
cccaccagac
aaaactcttt
ttgtaaaact
gccgaggcegy
cccegtetet
agctactcag
agctgagatc
aaaaaaaaaa
tttacaaaga
gctagaaggt
tttttttatt
gctggagtgce
gcctcaaact
tggctcacaa
ctctcaggat
tgctacagag
agtttaaaat
aacaggtaat
ctaactcact

agcactttgg

tgaacctggg
caacaagagc
gcatggtgge
actggggagyg
ctgtttcaaa
tgtatttggt
ctttcatctg
tgtccacage
tgcaaacttg
catttctctg
gtattggcca
gtgaatcacg
actaaaaaca
gaggccgegg
gtgccaccge
aagaagaaaa
atctgtcaat
agctttgtgt
tatttttatt
tgtcatagct
cctaggcettg
tcatttcttt
cagactcaca
tctgccecta
ggtcctcata
atttattgaa

ccctaggaca

gaggccgagg

aggcggaggt
aaaactccga
gtggcgggty
cagaggttgce
aaaaagtcac
tagcacaaaa
aactaagata
acataccatt
ctagtacata
cagaagtttt
ggcgeggtygyg
aggtcaggag
caaaaattag
caggagaatc
gctccagect
aaaaaccata
atgctaatat
tgttactttt
attttttttt
cagtgtagct
tgtagttagt
tgtatcaagce
taaatatgtt
aacttctctt
agtaaataat
tatttacagg
gcactgtggyg

ctcgeggatce

tacagtcagce
ctcaaaaaaa
cctgtaatte
agtgagctga
cattattaga
ctgataagga
ttgtacaggg
atéaggaatg
ggatttgcce
ttttcctage
ctcacacctg
ttcgagacca
ccaggcatgg
acttgaaccc
tggtgacaga
aaactgtatt
actgtggcag
ttttttaatc
taagagacaa
atgtcatttg
ttggatgggy
aatagaagat
aaataagctt
tgatatttgt
agatatgctg
ccaggcactg
ccgggtgegy

acttgcggte
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caagatcatg
caaaacaaaa
cagctactag
gatctcacca
ctattactgt
ggctggtgtg
tggtcttctt
ttttatttca
agtaccttga
atgtatttct
taatcccage
gtctggccaa
tggcgggeat
tggaggcaga
gcaaaactcc
tatcttgttc
gtcattgggt
cagtgatatt
ggtctcgcecte
tgctgtcata
gttctttcag
aaatgaaaac
tagaaaaatc
cagaataaaa
agtgtgtggt
ttctaagtat
tggcttacge

agaagttcaa
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tcattgcact
caaatacaaa
ggaggccaag
gcectgggecaa
ataactgtat
gtaacccaga
caaggagggt
gtatggcttt
aaatcctttg
ttcctaaatg
actttgggag
catggtgaaa
ctgtaatccc
ggttgcegtg
atctcaaaaa
acaaaactga
gagtgggcett
ttgtcaaaac
tgttgectag
gctcagtgta
caaggatctt
agcgttttce
taagataaga
gtgcaaaaag
agggggtgca
tttttacata
ctgtaatccc

gatcagtctg

114600

114660

114720

114780

114840

114900

114960

115020

115080

115140

115200

115260

115320

115380

115440

115500

115560

115620

115680

115740

115800

115860

115920

115980

116040

116100

116160

116220
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gctaacatgg
catgccagta
gcagaggttg
actccatctce
attgtgagaa
ctaggtaact
attctttagt
atgtgggtcc
gcaaacttct
tcaataattc
atagttgtat
caaaatttag
ttttgtgtgt
aaactgcttt
tcectacaac
tccaattata
gtcttagatc
aattgaaaga
gtcacccagg
tttcaggcca
acgcctggcet
atggtctcaa
acaggcttga
atactagggt
gcccagtctg
cgggaccaag
accacaccag

tgctctcgaa

tgaaaccceg
atcccagctg
cagtgagctg
aaaaaaaaaa
aggtactgtt
tgtcctggat
tctgctgttg
tgaagaactg
aaaaatggca
tgtaaagcaa
tatgggccat
gagtattttg
gggtatgccce
tctacgttce
agtttaattc
gcaccatcta
ccacaaatta
ccatgcettcc
ctggagtgca
ttctectgece
aatttttttc
tctcectggece
gccaccgtge
ttctatgacc
gagtctggag
tgattcteccet
ctagtttttg

ctcctgacct

tttctactga
ctcaggaggc
agattgcacc
aaaaaaaaaa
atccccattt
tttcatccag
ctgtaccagg
gtctaatgga
tcacttttta
aaaatcattc
tattaactct
tttttatcct
ttgtgggtgt
tacatagaac
agttcttcag
tcctcagata
aagggctcaa
catacttctg
gtggcgctat
tcagcctect
gtatttttag
ttgtgatcceg
ctggccacta
tttttttttt
tgcagtggca
gtgtcagccet
tatttttagt

caagtgatcc

aaatacaaaa
tgaggcagga
tttgcactecc
aaaaaaagaa
tttagatggg
gtagtctgga
tgaccagaat
aactttttgt
cttgcactgg
ctaagttttt
tagatgtgta
ttaacttcct
cagtgctgag
acttcttact
cagaaaccat
gtcttagatc
tcccacaaga
tatttttttt
ctcagctcac
gagtagctga
tagggacggy
ccegecteat
tgcttcececegt
tttttttttg
cgatctcagce
cccaaatage
ggagacaggg

acctgcctca
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attagctgga
taatcacttg
agcctgggea
cagcattaag
gacatggaag
tcatgggcat
gggctcctag
ttcttttttg
gtacctaaag
aagaaagtcc
gatttttttt
ttgctgctaa
ctctaacatg
aaactagatg
ctgggtgtce
ccacaaatga
ctctcectat
ttgaaatgga
tgcaagctcc
gactacaggc
gtttcactgt
cctcccaaag
acttctgacc
agacagagtc
tcactgcaac
tgggattaca
tttcgeecate

gcctcecaaa
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catgatggca
aacccaggag
gcagagcaag
aaagaacagc
agcagagata
actcttaatc
gattcccacc
tgtcttaaat
gaagtaattg
aggtttttat
ccattttcee
gaataaatag
ttgtctgaaa
tgtggagttt
ttcaacataa
aagggctcta
ttcagatgtc
gtctegetcet
gcctececggg
gcccgecace
gttagccagg
tgctgggatt
taccagctat
tctetecegtce
ctccacctte
aatgtgcacc
ttggccatge

gtgttgggat

116280

116340

116400

116460

116520

116580

116640

116700

116760

116820

116880

116940

117000

117060

117120

117180

117240

117300

117360

117420

117480

117540

117600

117660

117720

117780

117840

117900
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tacaagtgtg
ggttcacaaa
gaacagccag
tctgtccacg
cattgttcaa
gtgcagtggt
cacctcaaac
tttttttttt
ccacgatctt
cctecccaagt
agtagagatg
tctacccacc
taaaagacac
atacctgttg
tccaaactaa
ctgtttcttg
aggcaggcca
cactttcgge
gggccgatca
ctactaaaaa
ctcgggagge
gagatagcgce
agagaaccct
ccctatatgg
aatagacagg
cactcacatt
tctgggtett

ttgctctgtt

agccaccaca
actcagggaa
atgaagaggt
tggagttggyg
tagatttttt
gtgatctcgg
tctcaagtga
ttttttccaa
ggctcaccgc
agctaggatt
gggtttctte
ttggcctece
ttctatcagg
ggattcagaa
agaagattgg
tcecttettte
tagaaactag
tgggtgcaat
cgaggtcagyg
tattttaaaa
tgaggcagga
cactgcactc
ttctceettt
caggagggtt
tcttgectggg
tctacatggce
tcatttcttt

gcccaggcetg

cctggeccect
acacttttat
acattgcgtg
gtgcaccacc
ttttttttga
ctcactgcaa
ctgggactac
gacggagttt
aacctccacc
acaggcatat
atgttggtca
aaagtgttgg
aaattccaag
caccatactc
gaggggctca
tcecectggee
actcctctcet
ggctcacgcee
agatcaagac
attagccggg
gaatggcgtg
cagcctggge
acccttttce
gggggtgagg
tttgccectt
tgtccattct

tecettttttt

gagtgcagtg

ctcttecttga
gttttatggt
aggtccagca
ctcectggcaa
aatggagtct
actctgceccc
aggcgtgtcce
cgctcttgtt
tcecgggtte
gccagcacgce
ggctggtctce
gattacaggc
ggttttagga
caaagtgcag
gaagcaaagt
agtcatagaa
cccaaagcag
tgtaatccta
tatcctggcet
cgtggtggeg
aaacctggga
gacagagtga
cttgaagacc
agtctacaca
cagtctattc
tcatcaaacc
tttttttttt

acacgacctc
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gttctgtaat
ttgttgtaaa
gggtcccaag
cccagaagtt
cgctctgtca
ccgggttcaa
tgccaccatg
gcccaggetg
aagtgattct
ccagctaatt
gaactcgcaa
gtgagccacc
actctataca
ggctttggceca
ctctctgect
accagaactc
gccataaaat
gcactttggg
aacacggtga
ggcgectgta
ggtggagctt
gactccgtcet
cttatttcag
gagaggccga
ccagtagatc
taagcataag
tttttttttg

agctcactgce
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ttgctagaat
ggagatagat
tacaggagct
catcagaact
ccaggctgga
gcaattctac
catttttttt
gagtgcagtg
cctgcctecag
ttgtattttt
cctcaggtga
gcgcectggece
aaaaccaaat
tgctgagtac
tccggeccte
ttcttceccaa
ctagaaaggt
aggccgaggce
aaccctgtcet
gtcccagceta
gcagtgagcc
ccaaaaaaaa
aggggtcctg
gaagaacctg
atactttgtce
aatagttttc
cagtagggtc

agcctcaacc

117860

118020

118080

118140

118200

118260

118320

118380

118440

118500

118560

118620

118680

118740

118800

118860

118920

118980

119040

119100

119160

119220

119280

119340

112400

119460

119520

119580
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tcccaggete
gccaccatge
ctaagctggt
tgacattaca
cactcaggaa
atctattgga
tcctcaggea
ggcagattgt
atatgtctce
aactgcttcc
gtatctgagt
caccaccagt
agtgaaactt
cctgtaatcc
agaccagcct
ggtatggtgg
agagcctggyg
tgacagagta
ttctctgaag
aggcacagtg
tggggttteg
ccttggecte
tatatattca
agaagtgaac
gctcagttaa
gtcatctacc
cagtcatcag

gecactgecet

aagcaatcct
ctggctaatt
ctcgaccacc
ggtgtgagcc
attacaagtg
caaagaccat
acacagtgct
atcttgacct
tcatttacac
tttcctecca
ggtgaccaca
gagaccccat
ttccattaaa
cagctctttg
ggacaacatg
tgcacaaatg
agacagaggt
agaccctgte
gcagctgaaa
gctcatgtet
tcatgttgge
ccaaagtgct
tctgcttaat
agaacataat
caataccagc
ttcttectte
tcttattcag

tggttaggta

cccaccttag
ttttatattt
tgggctcaag
actgcacctg
ttttaggage
atatgtattt
tctectcata
cattctggee
aggtgagaat
gtttaaagta
tgcagacttc
tcttttaaga
acaagacaca
ggaggatgag
atgaaactcc
tggtcccage
tgcagtgagce
tcctaaaaca
tgtcagcttyg
gtaatcctag
caggatggtc
gggattacag
gaagttttca
tttcttcaaa
ctgcatccac
tacctcacte
tctacctgtce

ctcatcatct

cctcecaggt
ttttatagag
caatcctcett
gcctgggtet
tctgtgtaag
ctcatcacat
ctgtgcatge
atcttggcac
tacaacgagc
tagcccatta
tttaatttca
ttgtgtcatt
aactttttgg
gcagaaggat
atctctacaa
ccctcaggag
caagatcaca
acaacaacaa
catttaaaat
cactttagga

tctaactcct

gcatgaccca

tccacatgtce
atttccctee
ttgataaatc
cccaagaact
tttcagctct

cttgcatgge
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agctggaact
atggggtctt
gtcttgactt
tcatttctga
gaaccagaca
gctgtgtttt
agcactcctt
tggaactcat
ctgttcttat
gcgacaagga
aaccaacagg
aataaatttt
gctgggaatg
cacttgagct
aaaatacaaa
gctgacgtgyg
tgcctgecact
aaacatccac
taaaaattaa
ggctagcact
gacctcaggt
ccgcacccag
ccacaggcac
atcctaaccg
agaatcctag
ggataggatt
gtctctttte

tacatccagg
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acagatgtgt
gctatgttge
cccaaaatgce
aggctctgat
aagaccaact
atgtttctcce
cccagagect
ctgttceccetg
aggaacttcg
agttctctgt
aaggtacagc
tgttaatgca
gtggctcaag
ctggaattca
aaattagcca
gaggatcact
ccagcctggg
aaacttttgce
gaaataggcc
ttaatagaga
gatccgececeg
ccccaaattg
caacaagatc
tcctettcta
aaacgtagga
ggtgatcagt
tttggtcect

agacacataa

119640
119700
119760
119820
119880
119940
120000
120060
120120
120180
120240
120300
120360
120420
120480
120540
120600
120660
120720
120780
120840
120800
120960
121020
121080
121140
121200

121260
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caggtctctt
ttatacttaa
aaaaaaatct
ggagtttcac
ctcecgectee
ggcgcctacce
gttcgccagg
agtgctggga
ctctacctag
ctgaggataa
actttgggag
aacatggtga
cacgcctgta
agacagaggt
agactccgtc
actcctgatg
ccatacatac
agcacccttce
ttttccecte
ttgacaactc
tcttagaatg
gaattagatg
atccacttca
ctgtgcctcea
aatgtaatcc
actcaaggac
gtctttcaga

taaagctaaa

tcectetgte
ctctgattgt
aacgttttca
tctegtcacce
tgggtttaag
accacaccca
ctggtctcaa
ttacagacat
cctgctcette
aatctaaatg
gcctcagegyg
aacaccgtct
atcccagtcg
tgcagtgagce
tcaaaaaaaa
cattctctge
gtgtagcttce
tttattctee
tctgatacct
cttgtgcaag
taggattatt
gctggetggt
tgcaggtgtt
tgtgttctaa
ctatattccc
gttaataaga
attcgatcta

ccagagcctg

cactgattca
taacagcttc
tgtggcataa
caggctggag
cgattctect
gctaattttt
actccggatg
gagccaccat
agggatgatg
tcttaggecg
gtggatcact
ctactgaaaa
ggaggctgag
caaggttgtg
aaaaaaaaaa
ctatcttcce
tcaagaccat
tagtctgtgt
cctgttgagt
cctcttgeac
atctgtattt
tgctcaactt
tatgagaact
gtgcacaata
agggcttaga
acggcaaatt
ataatgactt

atatacttga

tatttcttat
cctgcccaga
aaggcatttt
tgcaatggcg
gcctcagect
gtgtttttag
tcaggtcatc
gcccagectg
gtgagatcct
ggcctggtga
tgaggccagyg
tacaaaaaaa
gtgggagaat
ccactgcact
agtgtaaatg
aacccacccec
agcatttgtt
gattaattcc
taggcactgc
aagcttctat
tceectggac
ctctgggett
gaatgagggce
aatgtcagct
acaggcctgg
agcataattt
tattatttta

agaagaaaaa
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tcctgceccaac
gttttctaat
ctttattttt
tgatctcagce
cctgagtgge
taaagacagc
tatcecgcecetce
aaaggttctc
ttcaaagact
ctcacgectg
agtttgagaa
attagctggg
tgcttgaacc
ccagcctgag
ccttgcatga
ttgtccatac
cagactcctce
tgggctcaaa
tttccaggee
tgaaggtact
cagaggaagt
cactgcgggyg
atccatgtaa
attattgcta
cacatagtag
gaaaaaatga
gtgaaaatcc

atctatgctt

atgatcttgt
agctgaagga
tttttgagtt
ttactgcaac
tgggattata
atctcatcat
ggcctcccaa
cttgaatggce
gccagttget
taatcccage
cagcctggece
tgtggtggtyg
taggaggcag
cgacagagca
cacaccagcc
accctcacac
ctgcacctga
ctctatccte
aaaaagcagc
ttccatactg
catgatttct
taataggagc
aacatttaaa
tttcaatact
aatttgaaat
aactagactt
ggagatttaa

accccagcaa

121320

121380

121440

121500

121560

121620

121680

121740

121800

121860

121920

121980

122040

122100

122160

122220

122280

122340

122400

122460

122520

122580

122640

122700

122760

122820

122880

122940
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tattacctcg
tccectagaa
ttacatttgt
atgtgtaaat
ctatttaacc
tttttttata
ccaggctgga
gcgattctce
gctaattttyg
ctcectgacct
agccacctcg
ggctggecte
cccggtetge
aaatatcatt
gcccagctaa
ctcaaactcc
ggcatgatta
tataatctgg
gaatatagtc
cccagcactt
ctggccaaca
gcgcatacct
gagacagagg
gagactccat
cagtgccatt
gtggctcatg
aggagtttga

attagctggg

gagactggat
agctagaaac
ttgatttgtt
gtattaaata
tctcaagage
ggtgtctttt
gtgcagtgge
tgccteagece
tatttttagt
caggtgatcc
ccecggectgt
aaactcctgg
ccacccttgt
catatctgtt
tttttgtatt
tgacctcaag
caccactcct
gacacgagtt
agtatatata
tcggaggecg
tgatgaaacc
gtaatcccag
ttgcagtgag
ctcaaacaaa
actgatgtac
cctgtaatcce
gtccagcctg

caaagtgatg

tcaggtaaga
cattctgatg
tattteccttt
ggccatatat
ttttgacatc
tttttttttt
atgatcttgg
tcecagtage
agagatgggg
gcccgectcea
tattttettt
gctcaagcaa
ttctatccag
ggagatcttg
tttagtageg
tgatccatcec
ggccatgtet
attccttaac
aagaaagtgt
aggtgggtag
ccatctctac
ctacttgaga
ccaagatggc
aaaaagaaag
tagttaaaaa
tagcactttt
accaatatgg

cacacctgta

tttaggtgag
cttggaattt
cagctgtggt
ttgatgcaaa
attaactggt
ttttttgaga
ctcaccgtag
tgggattaca
tttctccatg
gcctecccaaa
ttaagggata
tccteccatt
tctcteecta
gggctaaagt
acaaggtttc
acctcggect
gtggttcttce
atcatctgaa
gggccaggtyg
atcacctgag
taaaaataca
ggctgaggca
gccactgtac
tgtattactt
aagaaaaaga
aagaggctga
tgaaacccca

gtceccageta
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aataaaataa
atgattgtgt
gaaatcaagt
aaattaacca
tactccctcece
tggagttttyg
tctecaccete
ggcatgcacc
ttggtcagge
gtgctgggat
gagtctctct
tcagectecce
agtgacttcc
agatgtaaaa
accatgttgg
cccaaagtge
tcatcctget
gtggatagca
gggcagctca
gtcaggagtt
aaaactagcc
ggagaatcgc
tccagectgg
aggggcttaa
aaaaaacatg
ggtgggcaga
tctctactaa

ctcaggaggc

ttgagttttt
atttgtactt
ctaaatcagg
cttagccaac
ttgaagcacc
ctcttgttge
ccagtttcaa
accacgcttg
tggtcttgaa
cacaggcgtg
gtattgccca
aaacagccag
atggtaatta
aactatacat
ccaggctggt
tgggattaca
tttggatcta
acagacataa
cgcctgtaat
caagaccagc
aggcacagtg
ttgaaccecgg
gcaacagagc
gaaatggact
actgggcgeg
tcacgaggtc

atatacaaaa

tgaggcagga

123000
123060
123120
123180
123240
123300
123360
123420
123480
123540
123600
123660
123720
123780
123840
123900
123960
124020
124080
124140
124200
124260
124320
124380
124440
124500
124560

124620
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gaatcgcttg
agcctggata
tagataaagg
tggcttttag
gaactgttgt
tgcacattgce
aacaaaaaac
cgttatctct
ctecggtttet
aaacggaggt
cacttttcac
ctaaatagag
tattaaattc
cctgagcact
aaatgtattc
gacgtggtgg
tgaggtcaga
acaaaaatta
gcaggagaat
cactccagcece
attcctettt
aaaatttgaa
ccteccecaga
agcagaaaaa
ggctacagaa
agaggacacg
agacttggaa

gatgttaatt

aacctgtgag
acagagcaag
aaagagatac
taaggccaat
taggcacagg
tttttattat
aaaaacaaac
gtcccacagt
tgaagcctgg
gtctttagtg
ttaccatgat
gaataacttt
agagactgtt
gaagagttta
ccttcaccte
ctcacgcectg
agttcagacc
gcecgggegtyg
cgcttggacc
tgggcaacga
tacttttaaa
tcaacttcca
tcettecaaa
ctggaggaga
tacagatgaa
gggagaaata
ctcagaaatg

gaaagtctac

gcggaggttg
actctgtctc
ttttaaaaac
ttttgaatta
tgtgaagtga
agtgtggaat
acttaatgag
gtaaactgat
attatactgt
aaatagattc
ctgecttett
agtatcaatt
cttectgace
cctaatattg
atggggttaa
taatcccagt
agcctggtca
gtggtgcgea
cgggaggcag
gagtgaaact
atttgtatgg
atgaaagaag
aggatagtga
aagggaccat
ggagcggtag
aagccaagga
aacaggatgce

tgtatataga

cagtgagcta
gaaacaaaac
agttgttgaa
gtgtcatttt
caacacaggt
ataaatactt
cagcaagtcc
gatatcttga
ctataattct
tttccectag
attttgttta
gttgattatc
ttgacccttt
ctctcttatg
ctttggggca
actttgtgag
gcatggtgaa
cctgtaatce
aggttgcagt
ttgttccaaa
aatgcttctt
gtaaatctag
aggattaaaa
cgatggttga
acaataccac
ggcagccact
ccaggagtgg

cgatgtccag
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agattgcgec
aacaacaaca
ataaatatag
taaattagcet
gtgacagtgt
aatgaataaa
aaggttgttc
tagttctaga
caatacgtac
aaaatacaac
ctetttttet
tctttgttga
tcatatttca
acttaatgga
atgaaattca
gccgaggegyg
accctgtctce
cagctactca
gagccgagat
aaaaaaaaaa
tgaaaatgca
ccacacgttt
aagaccaacc
gtgatttctg
agggcagaga
ctttttgtgt
aacatagggc

gtctgggtgt
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actgcactce
aaaaacttta
tttaatgtat
tttataaact
tgaatcagga
aagaaaaaag
ttcttgggat
atcctttacc
agaactatga
ttttttttgt
tcattctaac
cttttgggct
tettgttece
aagcttttta
gtttatgccg
gtgcatcacc
tactgagtat
ggaggctgag
cacgccattg
ttcagtttat
tctcagtttg
atcccttcac
tacccacact
aaaatgtgtg
ggctacattt
agccccagag
agggaacagg

ggtggcttag

124680
124740
124800
124860
124920
124980
125040
125100
125160
125220
125280
125340
125400
125460
125520
125580
125640
125700
125760
125820
125880
125940
126000
126060
126120
126180
126240

126300
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gcctgtattce
aagaccagcc
ggtgtggtgg
ggaaccctgg
caatggagtg
gctcacgect
cagtttgaga
tagcecgggcea
accggggagyg
cagagcaaga
ggaggccgag
gaaaccccat
cgcttatagt
ggagtttgca
tcegtcteaa
aagagttgac
tttatataaa
gaggttccta
gaagaccaga
gattagaatt
tttttcatgt
taatcccagce
cagcctggee
ggtggcagge
ccaggaggtyg
gagctagact
gtaaccacat

atgggaccat

ccagcacgtt
tggtcaacgt
tgcacgcctg
aggcggaggt
agactctgtg
gtaatcccag
ccagcctggt
tggtggtaca
cagaggttge
ctcggtctct
gegggtggat
ctctactgaa
cccagctact
gtgagctgag
aaaaaaaaaa
tctactcaga
gagtattttt
ggtggtttat
gagtttaggt
cagatagtct
tatgcttata
actttgggaa
aacatggtaa
gcctgtaatc
caggttgcag
ctgtctcaaa
tatttataag

tceccatgtga

gggaggctga
gctgaaaccc
tagtcccage
tgctgtgage
ttgaaaaaaa
cactatagga
caacatggtg
tgcctgtaat
agtgagccga
gccggacacg
catggggtca
aaatacaaaa
caggaggctg
atcgcaccac
atagagactc
gcatatccct
tcagtgaata
acatattaag
aacttattaa
ttttccgaat
aataatgtgg
gctgaggcgyg
aaccctgtct
tcagctactt
tgagcagaga
aaataataat
cataactatt

tatttttcat

ggcgggtgga
catctctact
tactcgggag
cgagatcatg
aaaaaaaaaa
ggccaaggag
aaaccccegtce
cctagaggcet
gattgcgcca
gtggctcacg
ggatatcgag
aaaaaaaaat
aggcaggaga
tgtgctccag
ggtctcaaaa
tctcagttce
gcccagetca
tgctaaatgt
gttcacacag
atacttataa
ttattggctg
gcagatcacc
ctactaaaaa
gggaggctga
tcatgccact
aatagtaatg
tatttctaag

gctgaatttc

81

tcacttgagg
aaaaatataa
ggtgaggcag
ccactgcact
gaagatggtc
ggtggatcac
tctactaaaa
gaggcagaag
ttgcactcca
cctgtaatcc
accatcctgg
tagccgggeg
atggcatgaa
cctgggcaac
aaaaaaaagt
atcaagataa
gaaaaaaaaa
ttgttgttgt
tctgtgggtg
ataatagcat
ggcgeggtygyg
tgaggtcagg
tacaaaaatt
ggcaggagaa
gcactccagce
tggttacata
aataaatctt

tcacttacca

tcaggagttt
aaattagctg
gagaatcgcg
ccagcctggg
agtcatggtg
ttgaggtcag
atacaaaaat
aatagcttga
gcctgggeca
cagcactttg
ctaatatggt
tgatgatggg
cccatgagge
agagcaagtt
cagtatatac
cttgaaaacc
aaaagagtgg
gttaacctct
acaaagtcag
attcaaagtt
ctcacacctg
agtttgaaac
agctgggcat
tcgcttaaac
ctgggcaaca
gcccattect
ttttgttcac

tcccttgaaa
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126360
126420
126480
126540
126600
126660
126720
126780
126840
126900
126960
127020
127080
127140
127200
127260
127320
127380
127440
127500
127560
127620
127680
127740
127800
127860
127920

127980
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tagttcecett
cttgaatagg
ttatcatcat
ctttatagct
ggagttagat
gcaaaaagat
gccatacatt
ttattgaatg
tcaattatct
taaaacatag
taaaatgatt
aaaaggtggc
ctaatgagta
tcaagcctag
aatgcgctge
agtagaacgt
gactgactga
tacagtgttt
gcttgtygggt
ttgtactttt
ccatagtcaa
ggaagtctaa
tttaagctga
atgtatttta
gaatttttct
gttttctatt

accatcctgg

agcatggtgg

ttagcacata
caatttttag
cactattcct
attacttctg
tttttttgtt
acatttttgt
taaaaaattg
aattttgcct
tactctaaca
aggtgtgaaa
tatgaaaata
aaatacaata
ttggtgaata
aagaaattgt
tgagtaagcg
gagaggctca
ccacctgaca
gttggaaacc
cacttgaaaa
ggaaattatt
cacttttcca
caagacaatc
tgaaagaagt
tatgcttatg
caccatagga
cttaagaaat
ctaacacggt

cgggcacctg

tagaatatct
tcaacattaa
agtactaata
agcagtgaga
tgttttatat
ggtatgggag
tttcececatgg
ttatttatct
aattaggatc
gtttatagca
atcttatttg
tgctttacta
tgtgtaaccc
tgaaaagcaa
attgttggct
cggtcatgac
agctgccacg
tgaatttggt
gtacctgtag
taactgcttg
cctgacatta
gattttaaac
cattatttcet
tggtgttgga
ctgaggtcte
aagggctggg
gaaaccctgt

tagtcccage

gagtaaaaca
aattcatctg
tcttaaatta
ccgaagtggyg
acttatataa
aaaaaaggag
tcagagtagt
ttaaacgcca
cttcttaaat
ttttaaattt
gcaatattac
aaaactagta
atttatatct
ggagacacca
ctcacttect
agcaattgca
gggaactgca
tctgacttcet
aagcccggat
gtttatccta
gaaccctgta
agggttttaa
tgtgaatatt
tgacatcatg
accaggtgat
cacggcggat
ctctactaaa

cacctgggag
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catccaataa
gcatattatt
gtggaaggaa
ttggggcagt
tatttttatt
aaatgcaaaa
ctattttaat
tttaagttga
aaagcaatga
atttcaagag
cctggcttcet
ggtactcatt
tgattacttg
ttgaatacct
cagacctggg
gaggaaccca
gcttttgctg
gtggctgttt
aacttgaggg
ggatcagagg
atgatttcat
tcaaataagt
ttttcetgga
gaccatatag
ctactatgca
catgaggtca

aatacaaaaa

gctgaggcag

cattttattt
gtcattatca
attaaaaaca
agtgtaggaa
tgtgtcaggt
ataaacaaat
cgtcatctga
ttacttatac
tggecttttt
tagaagttac
gacatctaag
tgcaaagaca
cagaactatt
gaagcgacac
ctgtcagcca
gagtaattga
aatagcattt
aaaatatagg
gaatgtctgt
ctaaacaact
tatggatagg
tctteccact
gagccttatce
cttttataga
aattcctaca
ggaaattgag

aaattagccyg

gagaatggtg

128040

128100

128160

128220

128280

128340

128400

128460

128520

128580

128640

128700

128760

128820

128880

128940

129000

129060

129120

129180

129240

129300

129360

129420

129480

129540

129600

129660
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tggacccagg
cgacagagcg
atgattgatt
ttatattgge
ttcactttat
caattgatca
aaaaaagata
attaagttat
<210> 7

<211>

<212>
<213>

DNA
<220>
<223>

<400> 7
acgttatcga

gtatggctgt
tctggataat
tgttgacaat
cacaggaaac
aacccactcg
gcgatgaagg
ttccttatta
tagctgacaa
ttgaaggage
ttgaaactct
atcgtttatg
tgtatgacgc
aattagtttg

ccagcaagta

5798

aggcggagct
agactccgtce
acttggacca
agcaccttcce
ttttgeccatt
ataacttcaa
ccttttaaag

atgcagatat

ctgcacggtg
gcaggtcgta
gttttttgcg
taatcatcgg
agtattcatg
acttcttttg
tgataaatgg
tattgatggt
gcacaacatg
ggttttggat
caaagttgat
tcataaaaca
tcttgatgtt
ttttaaaaaa

tatagcatgg

tgcagtgagc
tcaaaaaaac
gtgttagacc
attagcaata
cttcaagaag
ttataggaaa
ccttggatta

taaacatatc

Artificial Sequence

recombinant plasmid

caccaatgct
aatcactgca
ccgacatcat
ctcgtataat
tccecetatac
gaatatcttg
cgaaacaaaa
gatgttaaat
ttgggtggtt
attagatacg
tttcttageca
tatttaaatg
gttttataca
cgtattgaag

cctttgecagg

cgagatcacg
aaaaaagaaa
gacctgtgtt
gctgaaaaat
ttgctgtata
ggcatcttct
tacttaaaaa

tgattctgaa

tctggegtca
taattcgtgt
aacggttctg
gtgtggaatt
taggttattg
aagaaaaata
agtttgaatt
taacacagtc
gtccaaaaga
gtgtttcgag
agctacctga
gtgatcatgt
tggacccaat
ctatcccaca

gctggcaagce
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ccactgcact
aagaaaagaa
agacgaacct
tcagagaaga
tttcagtctg
ataattttaa
ttgtaatgga

gataaaactg

ggcagccatc
cgctcaaggce
gcaaatattc
gtgagcggat
gaaaattaag
tgaagagcat
gggtttggag
tatggccatc
gcgtgcagag
aattgcatat
aatgctgaaa
aacccatcct
gtgcctggat
aattgataag

cacgtttggt
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ccagcctggg 129720
ataagatatg 129780
gtgttgcecta 129840
atttagaact 129900
gttatacctt 129960
attactgtaa 130020
agaaatgcat 130080
130130
ggaagctgtg 60
gcactccegt 120
tgaaatgagc 180
aacaatttca 240
ggccttgtge 300
ttgtatgagc 360
tttcccaatce 420
atacgttata 480
atttcaatgc 540
agtaaagact 600
atgttcgaag 660
gacttcatgt 720
gcgttcecaa 780
tacttgaaat 840
ggtggcgacc 900
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atcctccaaa
cgggtcgact
gtattgaaga
actttagacc
ttcatctegt
caaatgagga
tcecttgggaa
accacagcaa
agagacttgce
tgcagcactc
cactggaact
ttaataaage
gcaatattac
agcaaggaga
tggctctcac
gactgactga
cagctcececgg
cagggcgegt
gatagcggag
gttaatgtca
cgcggaacce
caataaccct
ttcegtgteg
gaaacgctgg
gaactggatc
atgatgagca
caagagcaac

gtcacagaaa

atcggatctg
cgagcggeceg
cgacccactt
ccgattccat
gtttgttgtt
caagtgccca
agttattttg
aatcagaaac
gttgatgata
cttcccagag
catctgttce
taaaccagag
ctcggagact
caccattgaa
ttectcagac
cgatctgect
agacggtcac
cagcgggtagt
tgtataattc
tgataataat
ctatttgttt
gataaatgct
ccecttattece
tgaaagtaaa
tcaacagcgg
cttttaaagt
tcggtcgeeg

agcatcttac

gaagttctgt
catatgaaca
ctggatgcce
cctcttecta
ttagcatttt
ggaaattaca
tggattctcc
cgaggctata
cagtcctctg
cctggcagat
ctgatatgtc
cctgatatac
ggattcagaa
tacctgaagce
ctgggctgtce
cgcgegttte
agcttgtetg
tggegggtat
ttgaagacga
ggtttcttag
atttttctaa
tcaataatat
cttttttgeg
agatgctgaa
taagatcctt
tectgctatgt
catacactat

ggatggcatg

tccaggggece
aagccacagg
agcttctcce
cagtcatcat
taacaggtgt
caaacccatt
atttactcct
acttgatcta
gcaacacagt
tgtatcttga
tectecatttg
ttgaagaaga
ctatttcaag
gacacaatgc
agccaagtag
ggtgatgacg
taagcggatg
cggggcgeag
aagggccteg
acgtcaggtg
atacattcaa
tgaaaaagga
gcattttgce
gatcagttgg
gagagttttc
ggcgcggtat
tctcagaatg

acagtaagag
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cctgggatce
ttccttggat
acaccactca
agtgaatctt
gectttgttct
gaaagttcag
tgaatgctac
ccgatcaaca
gcttctecte
cctcattctg
cacagtgaaa
aaaaatctat
cctagaagaa
gctgctgagt
aacgtgagcg
gtgaaaacct
ccgggagcag
ccatgaccca
tgatacgcct
gcacttttcg
atatgtatcc
agagtatgag
ttecectgtttt
gtgcacgagt
gcceccgaaga
tatccegtgt
acttggttga

aattatgcag

ccggaattcce
atcacccaga
ttacaagctc
ctgtggttta
tatcctaatc
acggttataa
atccagtatec
aggcatctca
atactgtgca
gccatcttgg
atccggagat
gcttacccca
attgttgaaa
aagcgattgt
gccgeatcegt
ctgacacatg
acaagcccgt
gtcacgtagce
atttttatag
gggaaatgtg
gctcatgaga
tattcaacat
tgctcaccca
gggttacatc
acgttttcca
tgacgceggg
gtactcacca

tgctgccata

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520

2580
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