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Figure 2
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Figure 3
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METHOD FOR THE DETECTION OF GENE
TRANSCRIPTS IN BLOOD AND USES
THEREOF

RELATED APPLICATIONS

[0001] This application is a continuation of U.S. applica-
tion Ser. No. 10/601,518, filed on Jun. 20, 2003, which is a
continuation-in-part of application Ser. No. 10/268,730, filed
on Oct. 9, 2002, now issued as U.S. Pat. No. 7,598,031, which
is a continuation of U.S. application Ser. No. 09/477,148,
filed Jan. 4, 2000, now abandoned, which claims the benefit of
U.S. Provisional Application No. 60/115,125, filed on Jan. 6,
1999, the entirety of which is incorporated herein by refer-
ence.
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and erythrocytes. Although many blood cell types have been
described, there are likely many as yet undiscovered cell
types in the human blood. Some of these undiscovered cells
may exist transiently, such as those derived from tissues and
organs that are constantly interacting with the circulating
blood in health and disease. Thus, the blood can provide an
immediate picture of what is happening in the human body at
any given time.

[0005] The turnover of cells in the hematopoietic system is
enormous. It was reported that over one trillion cells, includ-
ing 200 billion erythrocytes and 70 billing neutropilic leuko-
cytes, turn over each day in the human body (Ogawa 1993).
As a consequence of continuous interacts between the blood
and the body, genetic changes that occur within the cells or
tissues of the body will trigger specific changes in gene
expression within blood. It is the goal of the present invention

LENGTHY TABLES

The patent application contains a lengthy table section. A copy of the table is available in electronic form from the
USPTO web site (http://seqdata.uspto.gov/?pageRequest=docDetail&DocID=US20110275069A1). An electronic copy
of the table will also be available from the USPTO upon request and payment of the fee set forth in 37 CFR 1.19(b)(3).

[0002] This application includes a compact disc in dupli-
cate (2 compact discs: Tables copy 1 and Tables copy 2),
which are hereby incorporated by reference in their entirely.
Each compact disc contains the following files (correspond-
ing to Tables 2-4):

DATE OF
FILE NAMES SIZE CREATION
TABLE 2 363 KB Jun. 30,2010

TABLE 3A (GeneListFigure8.hyperten)
TABLE 3B (GeneListFigure9.obesity)
TABLE 3C (GeneListFigurel0.allergies)
TABLE 3D (GeneListFigurel1.syst.ster)
TABLE 3E (GeneListFigurel2.hyper)
TABLE 3F (GeneListFigurel3.obesity)
TABLE 3G (GeneListFigurel4.diabetes)
TABLE3H (GeneListFigurel 5.hyperlipidemia)
TABLE 31 (GeneListFigurel 6.lung)
TABLE 37 (GeneListFigurel7.bladder)
TABLE 3K (GeneListFigurel8.bladder)
TABLE 3L (GeneListFigurel9.cad)
TABLE 3M (GeneListFigure20.ra)
TABLE 3N (GeneListFigure2l.depression)
TABLE 30 (GeneListFigure22.ra)

136 KB Tun. 30,2010
144KB  Tun. 30,2010
94KB  Iun. 30,2010
92KB  Tun. 30,2010
308 KB Jun. 30,2010
178 KB Jun. 30,2010
143KB  Jun. 30,2010
163KB  Jun. 30,2010
91KB Jun. 30,2010
1117KB  Jun. 30, 2010
931 KB Jun. 30,2010
241 KB Jun. 30,2010
322KB  Jun. 30,2010
150KB  Jun. 30,2010
48 KB Jun. 30,2010

TABLE 4 113KB  Jun. 30,2010
SEQUENCE LISTING
[0003] The application includes a paper copy of the

sequence listing submitted in the parent application, Ser. No.
10/601,518, filed on Jun. 20, 2003, the contents of which is
hereby incorporated by reference.

BACKGROUND

[0004] The blood is a vital part of the human circulatory
system for the human body. Numerous cell types make up the
blood tissue including monocytes, leukocytes, lymphocytes

that these genetic alterations be harnessed for diagnostic and
prognostic purposes, which may lead to the development of
therapeutics for ameliorating disease.

[0006] For example, isoformic myosin heavy chain genes
are known to be generally expressed in cardiac muscle tissue.
In the rodent, the (MyHC gene is only highly expressed in the
fetus and in diseased states such as overt cardiac hypertrophy,
heart failure and diabetes, the (MyHC gene is highly
expressed shortly after birth and continues to be expressed in
the adult heart. In the human, however, (MyHC is highly
expressed in the ventricles from the fetal stage through adult-
hood. This highly expressed (MyHC, which harbours several
mutations, has been demonstrated to be involved in familial
hypertrophic cardiomyopathy (Geisterfer-Lowrance et al.
1990). It was reported that mutations of (MyHC can be
detected by PCR using blood lymphocyte DNA (Ferrie et al.,
1992). Most recently, it was also demonstrated that mutations
of the myosin-binding protein C in familial hypertrophic
cardiomyopathy can be detected in the DNA extracted from
lymphocytes (Niimura et al., 1998).

[0007] Similarly, APP and APC, which are known to be
tissue specific and predominantly expressed in the brain and
intestinal tract, are also detectable in the transcripts of blood.
These cell- or tissue-specific transcripts are not detectable by
Northern blot analysis. However, the low number of tran-
script copies can be detected by RT-PCR analysis. These
findings strongly demonstrate that genes preferentially
expressed in specific tissues can be detected by a highly
sensitive RT-PCR assay. In recent years, evidence has been
obtained to indicate that expression of cell or tissue-restricted
genes can be detected in the certain peripheral nucleated
blood cells of patients with metastatic transitional cell carci-
noma (Yuasa et al. 1998) and patients with prostate cancer
(Gala et al. 1998).

[0008] In the prior art, there is a need for large samples
and/or costly and time-consuming separation of cell types
within the blood (Kimoto (1998) and Chelly et al. (1989;
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1988)). The prior art, however, is deficient in non-invasive
methods of screening for tissue-specific diseases. The present
invention fulfills this long-standing need and desire in the art.

SUMMARY OF THE INVENTION

[0009] The present invention relates generally to the
molecular biology of human diseases. More specifically, the
present invention relates to a process using the genetic infor-
mation contained in human peripheral whole blood for the
diagnosis, prognosis and monitoring of genetic and infectious
disease in the human body.

[0010] This present invention discloses a process of using
the genetic information contained in human peripheral whole
blood in the diagnosis, prognosis and monitoring of genetic
and infectious disease in the human body. The process
described herein requires a simple blood sample and is, there-
fore, non-invasive compared to conventional practices used to
detect tissue specific disease, such as biopsies

[0011] The invention is based on the discovery that gene
expression in the blood is reflective of body state and, as such,
the resultant disruption of homeostasis under Conditions of
disease can be detected through analysis of transcripts differ-
entially expressed in the blood alone. Thus, the identification
of several key transcripts or genetic markers in blood will
provide information about the genetic state of the cells, tis-
sues, organ systems of the human body in health and disease
[0012] The present invention demonstrates that a simple
drop of blood may be used to determine the quantitative
expression of various mRNAs that reflect the health/disease
state of the subject through the use of RT-PCR analysis. This
entire process takes about three hours or less. The single drop
ofblood may also be used for multiple RT-PCR analyses. It is
believed that the present finding can potentially revolutionize
the way that diseases are detected, diagnosed and monitored
because it provides a non-invasive, simple, highly sensitive
and quick screening for tissue-specific transcripts. The tran-
scripts detected in Whole blood have potential as prognostic
or diagnostic markers of disease, as they reflect disturbances
in homeostasis in the human body. Delineation of the
sequences and/or quantitation of the expression levels of
these marker genes by RT-PCR will allow for an immediate
and accurate diagnostic/prognostic test for disease or to
assess the efficacy and monitor a particular therapeutic.
[0013] One object of the present invention is to provide a
non-invasive method for the diagnosis, prognosis and moni-
toring of genetic and infectious disease in humans and ani-
mals.

[0014] Inoneembodiment of the present invention, there is
provided a method for detecting expression of a gene in blood
from a subject, comprising the steps of: a) quantifying RNA
from a subject blood sample; and b) detecting expression of
the gene in the quantified RNA, wherein the expression of the
gene in quantified RNA indicates the expression of the gene in
the subject blood. An example of the quantifying method is by
mass spectrometry.

[0015] In another embodiment of the present invention,
there is provided a method for detecting expression of one or
more genes in blood from a subject, comprising the steps of:
a) obtaining a subject blood sample; b) extracting RNA from
the blood sample; c¢) amplifying the RNA; d) generating
expressed sequence tags (ESTs) from the amplified RNA
product; and e) detecting expression of the genes in the ESTs,
wherein the expression of the genes in the ESTs indicates the
expression of the genes in the subject blood. Preferably, the
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subject is a fetus, an embryo, a child, an adult or a non-human
animal. The genes are non-cancer-associated and tissue-spe-
cific genes. Still preferably, the amplification is performed by
RT-PCR using random sequence primers or gene-specific
primers.

[0016] Instill another embodiment ofthe present invention,
there is provided a method for detecting expression of one or
more genes in blood from a subject, comprising the steps of:
a) obtaining a subject blood sample; b) extracting DNA frag-
ments from the blood sample; ¢) amplifying the DNA frag-
ments; and d) detecting expression of the genes in the ampli-
fied DNA product, wherein the expression of the genes in the
amplified DNA product indicates the expression of the genes
in the subject blood.

[0017] Inyetanother embodiment of the present invention,
there is provided a method for monitoring a course of a
therapeutic treatment in an individual, comprising the steps
of: a) obtaining a blood sample from the individual; b)
extracting RNA from the blood sample; ¢) amplifying the
RNA; d) generating expressed sequence tags (ESTs) from the
amplified RNA product: e) detecting expression of genes in
the ESTs, wherein the expression of the genes is associated
with the effect of the therapeutic treatment; and f) repeating
steps a)-e), wherein the course of the therapeutic treatment is
monitored by detecting the change of expression of the genes
in the ESTs. Such a method may also be used for monitoring
the onset of overt symptoms of a disease, wherein the expres-
sion ofthe genes is associated with the onset of the symptoms.
Preferably, the amplification is performed by RT-PCR, and
the change of the expression of the genes in the ESTs is
monitored by sequencing the ESTs and comparing the result-
ing sequences at various time points, or by performing single
nucleotide polymorphism analysis and detecting the variation
of a single nucleotide in the ESTs at various time points.
[0018] Instill yet another embodiment of the present inven-
tion, there is provided a method for diagnosing a disease in a
test subject, comprising the steps of: a) generating a cDNA
library for the disease from a whale blood sample from a
normal subject; b) generating expressed sequence tag (EST)
profile from the normal subject cDNA library; ¢) generating a
c¢DNA library for the disease from a whole blood sample from
a test subject; d) generating EST profile from the lest subject
cDNA library; and e) comparing the test subject EST profile
to the normal subject EST profile, wherein if the test subject
EST profile differs from the normal subject EST profile, the
test subject might be diagnosed with the disease.

[0019] Instill yet another embodiment of the present inven-
tion, there is provided a kit for diagnosing, prognosing or
predicting a disease, comprising: a) gene-specific primers;
wherein the primers are designed in such a way that their
sequences contain the opposing ends of two adjacent exons
for the specific gene with the intron sequence excluded; and
b) a carrier, wherein the carrier immobilizes the primer(s).
Preferably, the gene-specific primers are selected from the
group consisting of insulin-specific primers, atrial natriuretic
factor-specific primers, zinc finger protein gene-specific
primers, beta-myosin heavy chain gene-specific primers,
amyloid precurser protein gene-specific primers, and
adenomatous polyposis-coli protein gene-specific primers.
Further preferably, the gene-specific primers are selected
from the group consisting of SEQ ID Nos. 1 and 2; and SEQ
ID Nos. 5 and 6. Such a kit may be applied to a test subject
whole blood sample to diagnose, prognose or predict a dis-
ease by detecting the quantitative expression levels of specific
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genes associated with the disease in the test subject and then
comparing to the levels of same genes expressed in a normal
subject. Such a kit may also be used for monitoring a course
of therapeutic treatment or monitoring the onset of overt
symptoms of a disease.

[0020] In yet another embodiment of the *sent invention,
there is provided a kit for diagnosing, prognosing or predict-
ing a disease, comprising: a) probes derived from a whole
blood sample for a specific disease; and b) a carrier, wherein
the carrier immobilizes the probes. Such a kit may be applied
to a test subject whole blood sample to diagnose, prognose or
predict a disease by detecting the quantitative expression
levels of specific genes associated with the disease in the test
subject and then comparing to the levels of same genes
expressed in a normal subject. Such a kit may also be used for
monitoring a course of therapeutic treatment or monitoring
the onset of overt symptoms of a disease.

[0021] Furthermore, the present invention provides a
cDNA library specific for a disease, wherein the cDNA
library is generated from whole blood samples.

[0022] Other and further aspects, features, and advantages
of the present invention will be apparent from the following
description of the presently preferred embodiments of the
invention. These embodiments are given for the purpose of
disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The above-recited features, advantages and objects
ofthe invention, as well as others which will become clear, are
attained and can be understood in detail, more particular
descriptions of the invention briefly summarized above may
be had by reference to certain embodiments thereof which are
illustrated in the appended drawings. These drawings form a
part of the specification. It is to be noted, however, that the
appended drawings illustrate preferred embodiments of the
invention and therefore are not be considered limiting in their
scope not be considered to limit the scope of the invention.
[0024] FIG. 1 shows the following RNA samples prepared
from human blood; FIG. 1A: Lane 1, Molecular weight
marker; Lane 2, RT-PCR on APP gene; Lane 3, PCR on APP
gene; Lane 4, RT-PCR on APC gene; Lane 5, PCR on APC
gene; FIG. 1B: Lanes 1 and 2, RT-PCR and PCR of (MyHC,
respectively; Lanes 3 and 4, RT-PCR of (MyHC from RNA
prepared from human fetal and human adult heart, respec-
tively; Lane 5, Molecular weight marker.

[0025] FIG. 2 shows quantitative RT-PCR analysis per-
formed on RNA samples extracted from a drop of blood.
Forward primer (5'-GCCCTCTGGGGACCTGAC-3', SEQ
ID No. 1) of exon 1 and reverse primer (5'-CCCACCTG-
CAGGTCCTCT-3", SEQ ID No. 2) of exons 1 and 2 of
insulin gene. Blood samples of 4 normal subjects were
assayed. Lanes 1, 3, 5 and 7 represent overnight “fasting”
blood sample and lanes 2, 4, 6 and 8 represent “non-fasting”
samples.

[0026] FIG. 3 shows quantitative RT-PCR analysis per-
formed on RNA samples extracted from a drop of blood.
Lanes 1 and 2 represent normal healthy person and lane 3
represents late-onset diabetes (Type II) and lane 4 represents
asymptomatic diabetes.

[0027] FIG. 4 shows multiple RT-PCR assay in a drop of
blood. Primers were derived from insulin gene (INS), zinc-
finger protein gene (ZFP) and house-keeping gene (GADH).
Lane 1 represents normal person. Lane 2 represents late-onset
diabetes and lane 3 represents asymptomatic diabetes.
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[0028] FIG. 5 shows standardized levels of insulin gene
(FIG. 5A) and ZFP gene (FIG. 5B) expressed in a drop of
blood. The first three subjects were normal, second two sub-
jects showed normal glucose tolerance, and the last subject
had late onset diabetes type II. FIG. 5C shows standardized
levels of insulin gene expressed in each fractionated cell from
whole blood

[0029] FIG. 6 shows the differential screening of human
blood cell cDNA library with different cDNA probes of heart
and brain tissue. FIG. 6A shows blood cell cDNA probes vs.
adult heart cDNA probes. FIG. 6B shows blood cell cDNA
probes vs. human brain cDNA probes.

[0030] FIG. 7 graphically shows the 1,800 unique genes in
human blood and in the human fetal heart grouped into seven
cellular functions.

[0031] FIG. 8 shows a diagrammatic representation of gene
expression profiles of blood samples from individuals having
both osteoarthritis and hypertension as compared with gene
expression profiles from normal individuals.

[0032] FIG.9 shows a diagrammatic representation of gene
expression profiles of blood samples from individuals who
were identified as having both osteoarthritis and who were
obese as described herein as compared with gene expression
profiles from normal individuals

[0033] FIG. 10 shows a diagrammatic representation of
gene expression profiles of blood samples from individuals
who were identified as having both osteoarthritis and allergies
as described herein as compared with gene expression pro-
files from normal individuals.

[0034] FIG. 11 shows a diagrammatic representation of
gene expression profiles of blood samples from individuals
having osteoarthritis and who were subject to systemic ste-
roids as described herein as compared with gene expression
profiles from normal individuals.

[0035] FIG. 12 shows a diagrammatic representation of
gene expression profiles of blood samples from individuals
having hypertension as compared with gene expression pro-
files from samples of both non-hypertensive and normal indi-
viduals.

[0036] FIG. 13 shows a diagrammatic representation of
gene expression profiles of blood samples from individuals
who were identified as obese as described herein as compared
with gene expression profiles from normal and non-obese
individuals

[0037] FIG. 14 shows a diagrammatic representation of
gene expression profiles of blood samples from individuals
who were identified as hiving type 2 diabetes as described
herein as compared with gene expression profiles from nor-
mal and non-type 2 diabetes individuals.

[0038] FIG. 15 shows 4 diagrammatic representation of
gene expression profiles of blood samples from individuals
who were identified as having hyperlipidemia as described
herein as compared with gene expression profiles from nor-
mal and non-hyperlipidemia patients.

[0039] FIG. 16 shows a diagrammatic representation of
gene expression profiles of blood samples from individuals
who were identified as having lung disease as described
herein as compared with gene expression profiles from nor-
mal and non lung disease individuals.

[0040] FIG. 17 shows a diagrammatic representation of
gene expression profiles of blood samples from individuals
who were identified as having bladder cancer as described
herein as compared with gene expression profiles from non
bladder cancer individuals.
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[0041] FIG. 18 shows a diagrammatic representation of
gene expression profiles of blood samples from individuals
who were identified as having advanced stage bladder cancer
or early stage bladder cancer as described herein as compared
with gene expression profiles from non bladder cancer indi-
viduals

[0042] FIG. 19 shows a diagrammatic, representation of
gene expression profiles of blood samples from individuals
who were identified as having coronary artery disease (CAD)
as described herein as compared with gene expression pro-
files from non-coronary artery disease individuals

[0043] FIG. 20 shows a diagrammatic representation of
gene expression profiles of blood samples from individuals
who were identified as having rheumatoid arthritis as
described herein as compared with gene expression profiles
from non-rheumatoid arthritis individuals.

[0044] FIG. 21 shows a diagrammatic representation of
gene expression profiles of blood samples from individuals
who were identified as having depression as described herein
as compared with gene expression profiles from non-depres-
sion individuals.

[0045] FIG. 22 shows a diagrammatic representation of
gene expression profiles of blood samples from individuals
who were identified as having various stages of osteoarthritis
as described herein as compared with gene expression pro-
files from normal individuals.

[0046] FIG. 23 shows RT-PCR of overexpressed genes in
CAD peripheral blood cells identified using microarray
experiments, including PBP, PF4 and F13A.

[0047] FIG. 24 shows the the “Blood Chip”, a ¢cDNA
microarray slide with 10,368 PCR products derived from
peripheral blood cell ¢cDNA libraries. Colors represent
hybridization to probes labeled mth Cy3 (green) or CyS5 (red).
Yellow spots indicate common hybridization between both
probes. In slide A, normal blood cell RNA samples were
labeled with Cy3 and CAD blood cell RNA samples were
labeled with CyS5. In slide B, Cy3 and Cy5 were switched to
label the RNA samples. (Cluster analysis revealed distinct
gene expression profiles for normal and CAD samples.)

DETAILED DESCRIPTION

[0048] Inaccordance with the present invention, there may
be employed conventional molecular biology, microbiology,
and recombinant DNA techniques within the skill of the art.
Such techniques are explained fully in the literature. See, e.g.,
Sambrook, Fritsch & Maniatis, “Molecular Cloning: A Labo-
ratory Manual (1982); “DNA Cloning: A Practical
Approach,” Volumes I and II (D. N. Glover ed. 1985); “Oli-
gonucleotide Synthesis” (M. J. Gait ed. 1984); “Nucleic Acid
Hybridization” [B. D. Hames & S. J. Higgins eds. (1985)];
“Transcription and Translation” [B. D. Hames & S. J. Higgins
eds. (1984)]; “Animal Cell Culture” [R. I. Freshney, ed.
(1986)]; “Immobilized Cells And Enzymes” [IRL Press,
(1986)]; B. Perbal, “A Practical Guide To Molecular Clon-
ing” (1984). Therefore, if appearing herein, the following
terms shall have the definitions set out below.

[0049] A “cDNA” is defined as copy-DNA or complemen-
tary-DNA, and is a product of a reverse transcription reaction
from an mRNA transcript. “RT-PCR” refers to reverse tran-
scription polymerase chain reaction and results in production
of cDNAs that are Complementary to the mRNA template(s).
[0050] Inadditionto RT-PCR, other methods of amplifying
may also be used for the purpose of measuring/quantitating
tissue-specific transcripts in human blood. For example, mass
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spectrometry may be used to quantify the transcripts (Koster
et al, 1996; Fu et al., 1998). The application of presently
disclosed method for detecting tissue-specific transcripts in
blood does not restrict to subjects undergoing course of
therapy or treatment, it may also be used for monitoring a
patient for the onset of overt symptoms of a disease. Further-
more, the present method may be used for detecting any gene
transcripts in blood. A kit for diagnosing, prognosing or even
predicting a disease may be designed using gene-specific
primers or probes derived from a whole blood sample for a
specific disease and applied directly to a drop of blood. A
c¢DNA library specific for a disease may be generated from
whole blood samples and used for diagnosis, prognosis or
even predicting a disease.

[0051] Theterm “oligonucleotide™ is defined as a molecule
comprised of two or more deoxyribonucleotides and/or ribo-
nucleotides, preferably more than three. Its exact size will
depend upon many factors which, in turn, depend upon the
ultimate function and use of the oligonucleotide. The upper
limitmay be 15, 20, 25, 30, 40 or 50 nucleotides in length. The
term “primer” as used herein refers to an oligonucleotide,
whether occurring naturally as in a purified restriction digest
or produced synthetically, which is capable of acting as a
point of initiation of synthesis when placed under conditions
in which synthesis of a primer extension product, which is
complementary to a nucleic acid strand, is induced, i.e., in the
presence of nucleotides and an inducing agent such as a DNA
polymerase and at a suitable temperature and pH. The primer
may be either single-stranded or double-stranded and must be
sufficiently long to prime the synthesis of the desired exten-
sion product in the presence of the inducing agent. The exact
length of the primer will depend upon many factors, including
temperature, source of primer and the method used. For
example, for diagnostic applications, depending on the com-
plexity of the target sequence, the oligonucleotide primer
typically contains 15-25 or more nucleotides, although it may
contain fewer nucleotides. The factors involved in determin-
ing the appropriate length of primer are readily known to one
of ordinary skill in the art.

[0052] As used herein, random sequence primers refer to a
composition of primers of random sequence, i.e. not directed
towards a specific sequence. These sequences possess suffi-
cient complementary to hybridize with a polynucleotide and
the primer sequence need not reflect the exact sequence of the
template.

[0053] <“Restriction fragment length polymorphism” refers
to variations in DNA sequence detected by variations in the
length of DNA fragments generated by restriction endonu-
clease digestion.

[0054] A standard Northern blot assay can be used to ascer-
tain the relative amounts of mRNA in a cell tissue obtained
from plant or other tissue, in accordance with conventional
Northern hybridization techniques known to those persons of
ordinary skill in the art. The Northern blot uses a hybridiza-
tion probe, e.g. radiolabelled cDNA, either containing the
full-length, single stranded DNA or a fragment of that DNA
sequence at least 20 (preferably at least 30, more preferably at
least 50, and most preferably at least 100 consecutive nucle-
otides in length). The DNA hybridization probe can be
labelled by any of the many different methods known to those
skilled in this art. The labels most commonly employed for
these studies are radioactive elements, enzymes, chemicals
which fluoresce when exposed to ultraviolet light, and others.
A number of fluorescent materials are known and can be
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utilized as labels. These include, for example, fluorescein,
rhodamine, auramine, Texas Red, AMCA blue and Lucifer
Yellow. A particular detecting material is anti-rabbit antibody
prepared in goats and conjugated with fluorescein through an
isothiocyanate. Proteins can also be labeled with a radioactive
element or with an enzyme. The radioactive label can be
detected by any of the currently available counting proce-
dures. The preferred isotope may be selected from *H, *C,
32p 335 36C1 SICr, SCo, S*Co, ¥Fe, Y, 2°1, ', and
105Re. Enzyme labels are likewise useful, and can be detected
by any of the presently utilized colorimetric, spectrophoto-
metric, fluorospectrophotometric, amperometric or gasomet-
ric techniques. The enzyme is conjugated to the selected
particle by reaction with bridging molecules such as carbo-
diimides, diisotyanates, glutaraldehyde and the like. Many
enzymes which can be used in these procedures are known
and can be utilized. The preferred are peroxidase, (-glucu-
ronidase, (-D-glucosidase, (-D-galactosidase, urease, glu-
cose oxidase plus peroxidase and alkaline phoiphatase. U.S.
Pat. Nos. 3,654,090, 3,850,752, and 4,016,043 are referred to
by way of example for their disclosure of alternate labeling
material and methods.

[0055] As used herein, “individual” refers to human sub-
jects as well as non-human subjects. The examples herein are
not meant to limit the methodology of the present invention to
human subjects only, as the instant methodology is useful in
the fields of veterinary medicine, animal sciences and such.

[0056] As used herein, “detecting” refers to determining
the presence of a gene expression product, for example
cDNA, RNA or EST, by any method known to those of skill
in the art or taught in numerous texts and laboratory manuals
(see for example, Ausubel et al. Short Protocols in Molecular
Biology (1995) 3rd Ed. John Wiley & Sons, Inc.). For
example, methods of detection include but are not limited to,
RNA fingerprinting, Northern blotting, polymerase chain
reaction, ligase chain reaction, Qbeta replicase, isothermal
amplification method, strand displacement amplification,
transcription based amplification systems, nuclease protec-
tion (SI nuclease or RNAse protection assays) as well as
methods disclosed in WO 88/10315, Wo 89/ 06700PCT/
US87/00880, PCT/ US89/0102

[0057] As used herein, a disease of the invention includes,
but is not limited to, blood disorder, blood lipid disease,
autoimmune disease, arthritis (including osteoarthritis, rheu-
matoid arthritis, lupus, allergies, juvenile rheumatoid arthritis
and the like), bone or joint disorder, a cardiovascular disorder,
obesity, respiratory disease, lung diseases, hyperlipidemias,
endocrine disorder, immune disorder, infectious disease,
muscle wasting and whole body wasting disorder, neurologi-
cal disorders including neurodegenerative and/or neuropsy-
chiatric diseases, mood disorders, skin disorder, kidney dis-
ease, scleroderma, stroke, hereditary hemorrhage
telangiectasia, diabetes, disorders associated with diabetes.
(e.g., PVD), hypertension, Gaucher’s disease, cystic fibrosis,
sickle cell anemia, liver disease, pancreatic disease, eye, ear,
nose and/or throat disease, diseases affecting the reproductive
organs, gastrointestinal diseases (including diseases of the
colon, diseases of the spleen, appendix, gall bladder, and
others) and the like. For further discussion of human diseases,
see Mendelian Inheritance in Man: A Catalog of Human
Genes and Genetic Disorders by Victor A. McKusick (12th
Edition (3 volume set) June 1998, Johns Hopkins University
Press, ISBN: 0801857422) and Harrison’s Principles of Inter-
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nal Medicine by Braunwald, Fauci, Kasper, Hauser, Longo,
& Jameson (15th Edition 2001), the entirety of which is
incorporated herein.

[0058] In another embodiment of the invention, a disease
refers to an immune disorder, such as those associated with
overexpression of a gene or expression of a mutant gene (e.g.,
autoimmune diseases, such as diabetes mellitus, arthritis (in-
cluding rheumatoid arthritis, juvenile rheumatoid arthritis,
osteoarthritis, psoriatic arthritis), multiple sclerosis, encepha-
lomyelitis, myasthenia gravis, systemit lupus erythematosis,
automimmune thyroiditis, dermatitis (including atopic der-
matitis and eczematous dermatitis), psoriasis, Sjogren’s Syn-
drome, Crohn’s disease, aphthous ulcer, iritis, conjunctivitis,
keratoconjunctivitis, ulcerative colitis, asthma, allergic
asthma, cutaneous lupus erythematosus, scleroderma, vagini-
tis, proctitis, drug eruptions, leprosy reversal erythema
nodosum leprosum, autoimmune uveitis, allergic encephalo-
myelitis, acute necrotizing hemorrhagic encephalopathy,
idiopathic bilateral progressive sensorineural hearing, loss,
aplastic anemia, pure red cell anemia, idiopathic thrombocy-
topenia, polychondritis, Wegener’s granulomatosis, chronic
active hepatitis, Stevens-Johnson syndrome, idiopathic
sprue, lichen planus, Graves’ disease, sarcoidosis, primary
biliary cirrhosis, uveitis posterior, and interstitial lung fibro-
sis); graft-versus-host disease, cases of transplantation, and
allergy.

[0059] Inanother embodiment, a disease of the invention is
a cellular proliferative and/or differentiative disorder that
includes, but is not limited to, cancer, e.g., carcinoma, sar-
coma or other metastatic disorders and the like. As used
herein, the term “cancer” refers to cells having the capacity
for autonomous growth, i.e., an abnormal state of condition
characterized by rapidly proliferating cell growth. “Cancer”
is meant to include all types of cancerous growths or onco-
genic processes, metastatic tissues or malignantly trans-
formed cells, tissues, or organs, irrespective of histopatho-
logic type or stage of invasiveness. Examples of cancers
include, but are nor limited to solid tumours and leukaemias,
including: apudoma, choristoma, branchioma, malignant car-
cinoid syndrome, carcinoid heart disease, carcinoma (e.g.,
Walker, basal cell, basosquamous, Brown-Pearce, ductal,
Ehrlich tumour, in situ, Krebs 2, Merkel cell, mucinous, non-
small cell lung, oat cell papillary, scirrhous, bronchiolar,
bronchogenic, squamous cell, and transitional cell), histio-
cytic disorders, leukaemia (e.g., B cell, mixed cell, null cell,
T cell, chronic, HTLV-II-associated, lymphocytic acute, lym-
phocytic chronic, mast cell, and myeloid), histiocytosis
malignant, Hodgkin disease, immunoproliferative small,
non-Hodgkin lymphoma, plasmacytoma, reticuloendothelio-
sis, melanoma, chondroblastoma, chondroma, chondrosar-
coma, fibroma, fibrosarcoma, giant cell tumours, histiocy-
toma, lipoma, liposarcoma, mesothelioma, myxoma,
myxosarcoma, ostebma, osteosarcoma, Ewing sarcoma, syn-
ovioma, adenofibroma, adenolymphoma, carcinosarcoma,
chordorna, craniopharyngioma, dysgerminoma, hamartoma,
mesenchymoma, mesonephroma, Myosarcoma, ameloblas-
toma, cementoma, odontoma, teratoma, thymoma, tropho-
blastic tumour, adeno-carcinoma, adenoma, cholangioma,
cholesteatoma, cylindroma, cystadenocarcinoma, cystad-
enoma, granulosa cell tumour, gynandroblastoma, hepatoma,
hidradenoma, islet cell tumour, Leydig cell tumour, papil-
loma, Sertoli cell tumour, theca cell tumour, leiomyoma,
leiomyosarcoma, myoblastoma, mymoma, myosarcoma,
rhabdomyoma, rhabdomyosarcoma, ependymoma, ganglio-
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neuroma, glioma, medulloblistoma, meningioma, neurilem-
moma, neuroblastoma, neuroepithelioma, neurofibroma,
neuroma, paraganglioma, paraganglioma nonchromaffin,
angiokeratoma, angiolymphoid hyperplasia with eosino-
philia, angioma sclerosing, angiomatosis, glornangioma,
hemangioendothelioma, hemangioma, hemangiopericy-
toma, henlanglosarcoma, lymphangioma, lymphangi-
omyoma; lymphangiosarcoma, pinealoma, carcinosarcoma,
chondrosarcoma, cystosarcoma, phyllodes, fibrosarcoma,
hemangiosarcoma, leimyosarcoma, leukosarccima, liposar-
coma, lymphangiosarcoma, myosarcoma, myxosarcoma,
ovarian carcinoma, rhabdomyosarcoma, sarcoma (e.g.,
Ewing, experimental, Kaposi, and mast cell), neoplasms
(e.g., bone, breast, digestive system, colorectal, liver, pancre-
atic, pituitary, testicular, orbital, head and neck, central ner-
vous system, acoustic, pelvic tespiratory tract, and urogeni-
tal), neurofibromatosis, and cervical dysplasia, and other
conditions in which cells have become immortalised or trans-
formed.

[0060] Asusedherein, a gene of the invention is a gene that
is expressed in blood and is either upregulated, or downregu-
lated and can be used, either solely or in conjunction with
other genes, as a marker for disease as defined herein. The
term “gene” includes a region that can be transcribed into
RNA, as the invention contemplates detection of RNA or
equivalents thereof, i.e., cDNA or EST. A gene of the inven-
tion includes but is not limited to genes specific for or
involved in a particular biological process, such as apoptosis,
differentiation, stress response, aging, proliferation, etc.; cel-
lular mechanism genes, e.g. cell-cycle, signal transduction,
metabolism of toxic compounds, and the like; disease asso-
ciated genes, e.g. genes involved in cancer, schizophrenia;
diabetes, high blood pressure, atherosclerosis, viral-host
interaction and infection and the like.

[0061] For example, the gene of the invention can be an
oncogene Manahan, D. and R. A. Weinberg, Cell (2000)
100:57; and Yokota, J., Carcinogenesis (2000) 21(3):497-
503) whose expression within a cell induces that, cell to
become converted from a normal cell into a tumor cell. Fur-
ther examples of genes of the invention include, but are not
limited to, cytokine genes (Rubinstein, M., et al., Cytokine
Growth Factor Rev. (1998) 9(2):175-81); idiotype (Id) pro-
tein genes (Benezra, R., etal., Oncogene (2001) 20(58):8334-
41; Norton, J. D., J. Cell Sci. (2000) 113(22):3897-905);
prion genes (Prusiner, S. B., etal., Cell (1998) 93(3):337-48;
Safar, J., and S. B. Prusiner, Prog. Brain Res. (1998) 117:421-
34); genes that express Molecules that induce angiogenesis
(Gould, V. E. and B. M. Wagner, Hum. Pathol. (2002) 33(11):
1061-3); genes encoding adhesion molecules (Chothia, C.
and E. Y. Jones, Annu. Rev. Biochem. (1997) 66:823-62;
Parise, L. V., et al., Semin. Cancer Biol. (2000) 10(6):407-
14); genes encoding cell surface receptors (Deller, M. C., and
Y. E. Jones, Curr. Opin. Struct. Biol. (2000) 10(2):213-9);
genes of proteins that are involved in metastasizing and/or
invasive processes (Boyd, D., Cancer Metastasis Rev. (1996)
15(1):77-89; Yokota, J., Carcinogenesis (2000) 21(3):497-
503); genes of proteases as well as of molecules that regulate
apoptosis and the cell cycle (Matrisian, L. M., Curr. Biol.
(1999) 9(20):R776-8; Krepela, E., Neoplasma (2001) 48(5):
332-49; Basbaum and Werb, Curr. Opin. Cell Biol. (1996)
8:731-738; Birkedal-Hansen, et al., Crit. Rev. Oral Biol. Med.
(1993) 4:197-250; Mignatti and Rifkin, Physiol. Rev. (1993)
73:161-195; Stetler-Stevenson, et al., Annu. Rev. Cell Biol.
(1993) 9:541-573; Brinkerhoff, B., and L. M. Matrisan,
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Nature Reviews (2002) 3:207-214; Strasser, A., et al., Annu.
Rev. Biochem. (2000) 69:217-45; Chao, D. T. and S. J. Kors-
meyer, Annu. Rev. Immunol. (1998) 16:395-419; Mullauer,
L., et al., Mutat. Res. (2001) 488(3):211-31; Fotedar, R., et
al., Prog. Cell Cycle Res. (1996) 2:147-63; Reed, J. C.,Am. J.
Pathol. (2000) 157(5):1415-30; D’ Ari, R., Bioassays (2001)
23(7):563-5); or multi-drug resistance genes, such as MDR1
gene (Childs, S, and V. Ling, Imp. Adv. Oncol. (1994) 21-36).
In another embodiment, a gene of the invention contains a
sequence found in Tables 2 or 3 or FIGS. 22-36.

Construction of a Microarray

[0062] A nucleic acid microarray (RNA, DNA, cDNA,
PCR products or ESTs) according to the invention was con-
structed as follows.

[0063] Nucleic acids (RNA, DNA, cDNA, PCR products or
ESTs) (~40 ul) are precipitated with 4 ul (1/10 volume) of 3M
sodium acetate (p1-1 5.2) and 100 ul (2.5 volumes) of ethanol
and stored overnight at -20° C. They are then centrifuged at
3,300 rpm at 4° C. for 1 hour. The obtained pellets were
washed with 50 ul ice-cold 70% ethanol and centrifuged
again for 30 minutes. The pellets are then air-dried and resus-
pended well in 50% dimethylsulfoxide (DMSO) or 20 ul
3xSSC overnight. The samples are then deposited either sin-
gly or in duplicate onto Gamma Amino Propyl Silane (Corn-
ing CMT-GAPS or CMT-GAP2, Catalog No. 40003, 40004)
or polylysine-coated slides (Sigma Cat. No. P0425) using a
robotic GMS 417 or 427 arrayer (Affymetrix, CA). The
boundaries of the DNA spots on the microarray are marked
with a diamond scriber. The invention provides for arrays
where 10-20,000 different DNAs are spotted onto a solid
support to prepare an array, and also may include duplicate or
triplicate DNAs.

[0064] The arrays are rehydrated by suspending the slides
over a dish of warm particle free ddH2O for approximately
one minute (the spots will swell slightly but not run into each
other) and snap-dried on a 70-80° C. inverted heating block
for 3 seconds. DNA is then UV crosslinked to the slide (Strat-
agene, Stratalinker, 65 mJ—set display to “650” which is
650x100uJ) or baked at 80 C for two to four hours. The arrays
are placed in a slide rack. An empty slide chamber is prepared
and filled with the following solution: 3.0 grams of succinic
anhydride (Aldrich) is dissolved in 189 ml of 1-methyl-2-
pyrrolidinone (rapid addition of reagent is crucial), immedi-
ately after the last flake of succinic anhydride dissolved, 21.0
ml of 0.2 M sodium borate is mixed in and the solution is
poured into the slide chamber. The slide rack is plunged
rapidly and evenly in the slide chamber and vigorously
shaken up and down for a few seconds, making sure the slides
never leave the solution, and then mixed on an orbital shaker
for 15-20 minutes. The slide rack is then gently plunged in 95°
C. ddH,0 for 2 minutes, followed by plunging five times in
95% ethanol. The slides are then air dried by allowing excess
ethanol to drip onto paper towels. The arrays are then stored
in the slide box at room temperature until use.

Microarrays

[0065] Nucleic Acid Microarrays

[0066] Anycombination ofthe nucleic acid sequences gen-
erated from nucleotides complimentary to regions of DNA
expressed in blood are used for the construction of a microar-
ray. In one embodiment, the microarray is chondrocyte-spe-
cific and encompasses genes which are important in the
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osteoarthritis disease process. A microarray according to the
invention preferably comprises between 10, 100, 500, 1000,
5000, 10,000 and 15,000 nucleic acid members, and more
preferably comprises at least 5000 nucleic acid members. The
nucleic acid members are known or novel nucleic acid
sequences described herein, or any combination thereof. A
microarray according to the invention is used to assay for
differential gene expression profiles of genes in blood
samples from healthy patients as compared to patient with a
disease.

Microarray According to the Invention
GeneChip®

[0067] GeneChip® probe arrays are manufactured through
a unique and robust process—a combination of photolithog-
raphy and combinatorial chemistry—that results in many of
the arrays’ powerful capabilities. With a calculated minimum
number of synthesis steps, GeneChip technology produces
arrays with hundreds of thousands of different probes packed
at an extremely high density. This feature enables researchers
to obtain high quality, genome-wide data using small sample
volumes. Manufacture is scalable because the length of the
probes, not their number, determines the number of synthesis
steps required. This robust and automated production process
yields arrays with highly reproducible properties, which
reduces user set-up time by eliminating the need for indi-
vidual labs to produce and test their own arrays.

[0068] Using technologies adapted from the semiconduc-
tor industry, GeneChip manufacturing begins with a 5-inch
square quartz wafer. Initially the quartz is washed to ensure
uniform hydroxylation across its surface. Because quartz is
naturally hydroxylated, it provides an excellent substrate for
the attachment of chemicals, such as linker molecules, that
are later used to position the probes on the arrays.

[0069] The wafer is placed in a bath of silane, which reacts
with the hydroxyl groups of the quartz, and forms a matrix of
covalently linked molecules. The distance between these
sliane molecules determines the probes’ packing density,
allowing arrays to hold over 500,000 probe locations, or
features, within a mere 1.28 square centimeters. Each of these
features harbors millions of identical DNA molecules. The
silane film provides a uniform hydroxyl density to initiate
probe assembly. Linker molecules, attached to the silane
matrix, provide a surface that may be spatially activated by
light.

[0070] Probe synthesis occurs in parallel, resulting in the
addition of an A, C, T, or G nucleotide to multiple growing
chains simultaneously. To define which oligonucleotide
chains will receive a nucleotide in each step, photolitho-
graphic masks, carrying 18 to 20 square micron windows that
correspond to the dimensions of individual features, are
placed over the coated wafer. The windows are distributed
over the mask based on the desired sequence of each probe.
When ultraviolet light is shone over the mask in the first step
of synthesis, the exposed linkers become deprotected and are
available for nucleotide coupling. Critical to this step is the
precise alignment of the mask with the wafer before each
synthesis step. To ensure that this critical step is accurately
completed, chrome marks on the wafer and on the mask are
perfectly aligned.

[0071] Once the desired features have been activated, a
solution containing a single type of deoxynucleotide with a

Nov. 10, 2011

removable protection group is flushed over the wafer’s sur-
face. The nucleotide attaches to the activated linkers, initiat-
ing the synthesis process.

[0072] Although the process is highly efficient, some acti-
vated molecules fail to attach the new nucleotide. To prevent
these “outliers” from becoming probes with missing nucle-
otides, a capping step is used to truncate them. In addition, the
side chains of the nucleotides are protected to prevent the
formation of branched oligonucleotides.

[0073] In the following synthesis step, another mask is
placed over the wafer to allow the next round of deprotection
and coupling. The process is repeated until the probes reach
their full length, usually 25 nucleotides.

[0074] Although each position in the sequence of an oligo-
nucleotide can be occupied by 1 of 4 nucleotides, resulting in
an apparent need for 25x4, or 100, different masks per wafer,
the synthesis process can be designed to significantly reduce
this requirement. Algorithms that help minimize mask usage
calculate how to best coordinate probe growth by adjusting
synthesis rates of individual probes and identifying situations
when the same mask can be used multiple times.

[0075] Once the synthesis is complete, the wafers are
deprotected, diced, and the resulting individual arrays are
packaged in flowcell cartridges. Depending on the number of
probe features per array, a single wafer can yield between 49
and 400 arrays.

[0076] The manufacturing process ends with a comprehen-
sive series of quality control tests. Additionally, a sampling of
arrays from every wafer is used to test the batch by running
control hybridizations. A quantitative test of hybridization is
also performed using standardized control probes.

[0077] After passing these rigorous tests, GeneChip probe
arrays are well prepared to help pursue ambitious goals rang-
ing from the discovery of basic biological mechanisms to the
development of new disease therapies.

The Human Genome U133 Set

[0078] The Human Genome U133 (HG-U133) Set, consist-
ing of two GeneChip® arrays, contains almost 45,000 probe
sets representing more than 39,000 transcripts derived from
approximately 33,000 well-substantiated human genes. This
set design uses sequences selected from GenBank®, dbEST,
and RefSeq.

[0079] The sequence clusters were created from the Uni-
Gene database (Build 133, Apr. 20, 2001). They were then
refined by analysis and comparison with a number of other
publicly available databases including the Washington Uni-
versity EST trace repository and the University of California,
Santa Cruz Golden Path human genome database (April 2001
release).

[0080] The HG-U133A Array includes representation of
the RefSeq database sequences and probe sets related to
sequences previously represented on the Human Genome
U95Av2 Array. The HG-U133B Array contains primarily
probe sets representing EST clusters.

15 K Chondrochip (Version 2b)

[0081] The Chondrochip version 2b is chondrocyte-spe-
cific microarray chip comprising 15000 novel and known
EST sequences of the chondrocyte from chondrocyte-specific
cDNA libraries.

Controls on the Chondrochip

[0082] Thereare two types of controls used on microarrays.
First, positive controls are genes whose expression level is
invariant between different stages of investigation and are
used to monitor.
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[0083] a) target DNA binding to the slide,

[0084] b) quality of the spotting and binding processes of
the target DNA onto the slide,

[0085] c) quality of the RNA samples, and

[0086] d) efficiency of the reverse transcription and fluo-
rescent labelling of the probes.

[0087] Second, negative controls are external controls
derived from an organism unrelated to and therefore unlikely
to cross-hybridize with the sample of interest. These are used
to monitor for:

[0088] a)variation in background fluorescence on the slide,
and

[0089] b) non-specific hybridization.

There are currently 63 controls spots on the ChondroChip™
consisting of:

Type No.
Positive Controls: 2
Alien DNA 12
A. thaliana DNA 10
Spotting Buffer 41

Blood Chip

[0090] The “Blood chip” is a cDNA microarray slide with
10,368 PCR products derived from peripheral blood cell
cDNA libraries as shown in FIG. 24.

Target Nucleic Acid Preparation and Hybridization

[0091] Preparation of Fluorescent DNA Probe from mRNA
[0092] Fluorescently labeled target nucleic acid samples
are array of the invention.

[0093] 2 pg Oligo-dT primers are annealed to 2ug of
mRNA isolated from a blood sample of a patient in a total
volume of 15 ul, by heating to 70° C. for 10 min, and cooled
on ice. The mRNA is reverse transcribed by incubating the
sample 42° C. for 1.5-2 hours in a 100 pl volume containing
a final concentration of 50 mM Tris-HCI (pH 8.3), 75 mM
KCl, 3 mM MgCl12, 25 mM DTT, 25 mM unlabeled dNTPs,
400 units of Superscript II (200 U/uL, Gibco BRL), and 15
mM of Cy3 or Cy5 (Amersham). RNA is then degraded by
addition of 15 pl of 0.1N NaOH, and incubation at 70° C. for
10 min. The reaction mixture is neutralized by addition of 15
wl of 0.1N HCL, and the volume is brought to 500 pl with TE
(10 mM Tris, 1 mM EDTA), and 20 pg of Cotl human DNA
(Gibco-BRL) is added.

[0094] The labeled target nucleic acid sample is purified by
centrifugation in a Centricon-30 micro-concentrator (Ami-
con). If two different target nucleic acid samples (e.g., two
samples derived from a healthy patient vs patient with a
disease) are being analyzed and compared by hybridization to
the same array, each target nucleic acid sample is labeled with
a different fluorescent label (e.g., Cy3 and Cy5) and sepa-
rately concentrated. The separately concentrated target
nucleic acid samples (Cy3 and Cy5 labeled) are combined
into a fresh centricon, washed with 500 pl TE, and concen-
trated again to a volume of less than 7 pl. 1 ulL of 10 pg/ul
polyA RNA (Sigma, #P9403) and 1 ul of 10 pg/ul tRNA
(Gibco-BRL, #15401-011) is added and the volume is
adjusted to 9.5 pl with distilled water. For final-target nucleic

Nov. 10, 2011

acid preparation 2.1 pl 20xSSC (1.5M NaCl, 150 mM NaCi-
trate (pH8:0)) and 0.35 wl 10% SDS is added.

[0095] Hybridization

[0096] Labeled nucleic acid is denatured by heating for 2
min at 100° C., and incubated at 37° C. for 20-30 min before
being placed on a nucleic acid array under a 22 mmx22 mm
glass cover slip. Hybridization is carried out at 65° C. for 14
to 18 hours in a custom slide chamber with humidity main-
tained by a small reservoir of 3xSSC. The array is washed by
submersion and agitation for 2-5 min in 2xSSC with 0.1%
SDS, followed by 1xSSC, and 0.1xSSC. Finally, the array is
dried by centrifugation for 2 min in a slide rack in a Beckman
GS-6 tabletop centrifuge in Microplus carriers at 650 RPM
for 2 min.

[0097] Signal Detection and Data Generation

[0098] Following hybridization of an array with one or
more labeled target nucleic acid samples, arrays are scanned
immediately using a GMS Scanner 418 and Scanalyzer soft-
ware (Michael Eisen, Stanford University), followed by
GeneSpring software (Silicon Genetics, CA) analysis. Alter-
natively, a GMS Scanner 428 and Jaguar software may be
used followed by GeneSpring software analysis.

[0099] If one target nucleic acid sample is analyzed, the
sample is labeled with one fluorescent dye (e.g., Cy3 or Cy5).
[0100] After hybridization to a microarray as described
herein, fluorescence intensities at the associated nucleic acid
members on the microarray are determined from images
taken with a custom confocal microscope equipped with laser
excitation sources and interference filters appropriate for the
Cy3 or Cy5 fluors.

[0101] The presence of Cy3 or Cy5 fluorescent dye on the
microarray indicates hybridization of a target nucleic acid and
a specific nucleic acid member on the microarray. The inten-
sity of Cy3 or CyS5 fluorescence represents the amount of
target nucleic acid which is hybridized to the nucleic acid
member on the microarray, and is indicative of the expression
level of the specific nucleic acid member sequence in the
target sample.

[0102] After hybridization, fluorescence intensities at the
associated nucleic acid members on the microarray are deter-
mined from images taken with a custom confocal microscope
equipped with laser excitation sources and interference filters
appropriate for the Cy3 and Cy5 fluors. Separate scans are
taken for each fluor at a resolution of 225 um? per pixel and
65,536 gray levels. Normalization between the images is used
to adjust for the different efficiencies in labeling and detection
with the two different fluors. This is achieved by manual
matching of the detection sensitivities to bring a set of internal
control genes to nearly equal intensity followed by computa-
tional calculation of the residual scalar required for optimal
intensity matching for this set of genes.

[0103] The presence of Cy3 or Cy5 fluorescent dye on the
microarray indicates hybridization of a target nucleic acid and
a specific nucleic acid member on the microarray. The inten-
sities of Cy3 or Cy5 fluorescence represent the amount of
target nucleic acid which is hybridized to the nucleic acid
member on the microarray, and is indicative of the expression
level of the specific nucleic acid member sequence in the
target sample. If a nucleic acid member on the array shows no
color, itindicates that the gene in that element is not expressed
in either sample. If a nucleic acid member on the array shows
asingle color, itindicates that a labeled gene is expressed only
in that cell sample. The appearance of both colors indicates
that the gene is expressed in both tissue samples. The ratios of
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Cy3 and Cy5 fluorescence intensities, after normalization, are
indicative of differences of expression levels Of the associ-
ated nucleic acid member sequence in the two samples for
comparison. A ratio of expression not equal to is used as an
indication of differential gene expression.

[0104] The array is scanned in the Cy 3 and Cy5 channels
and stored as separate 16-bit TIFF images. The images are
incorporated and-analysed using Scanalyzer software which
includes a gridding process to capture the hybridization inten-
sity data from each spot on the array. The fluorescence inten-
sity and background-subtracted hybridization intensity of
each spotis collected and a ratio of measured mean intensities
of Cy5 to Cy3 is calculated. A liner regression approach is
used for normalization and assumes that a scatter plot of the
measured Cy5 versus Cy3 intensities should have a scope of
one. The average of the ratios is calculated and used to rescale
the data and adjust the slope to one. A post-normalization
cutoff of a ratio not equal to 1.0 is used to identify differen-
tially exorcised genes.

[0105] When comparing two or more samples for differ-
ences, results are reported as statistically significant when
there is only a small probability that similar results would
have been observed if the tested hypothesis (i.e., the genes are
not expressed at different levels) were true. A small probabil-
ity can be defined as the accepted threshold level at which the
results being compared are considered significantly different.
The accepted lower threshold is set at, but not limited to, 0.05
(i.e., there is a 5% likelihood that the results would be
observed between two or more identical populations) such
that any values determined by statistical means at or below
this threshold are considered significant.

[0106] When comparing two or more samples for similari-
ties, results are reported as statistically significant when there
is only a small probability that similar results would have
been observed if the tested hypothesis (i.e., the genes are not
expressed at different levels) were true. A small probability
can be defined as the accepted threshold level at which the
results being compared are considered significantly different.
The accepted lower threshold is set at, but not limited to, 0.05
(i.e., there is a 5% likelihood that the results would be
observed between two or more identical populations) such
that any values determined by statistical means above this
threshold are not considered significantly different and thus
similar.

[0107] Identification of genes differentially expressed in
blood samples from patients with disease as compared to
healthy patients is determined by statistical analysis of the
gene expression profiles from healthy patient compared to
patients with a disease using the Wilcox Mann Whitney rank
sum test.

[0108] Data Acquisition and Analysis of Differentially
Expressed EST Sequences

[0109] The differentially expressed EST sequences are
then searched against available databases, including the “nt”,
“nr”, “est”, “gss” and“htg” databases available through NCBI
to determine putative identities for ESTs matching to known
genes or other ESTs. Functional characterization of ESTs
with known gene matches are made according to any known
method. Preferably, differentially expressed EST sequences
are compared to the non-redundant Genbank/EMBL/DDBIJ
and dbEST databases using the BLAST algorithm (Altschul S
F, Gish W, Miller W, Myers E W, Lipman D J. Basic local
alignment search tool. ] Mol Biol 1990; 215:403-10). A mini-
mum value of P=107'° and nucleotide sequence identity
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>95%, where the sequence identity is non-contiguous or scat-
tered, are required for assignments of putative identities for
ESTs matching to known genes or to other EST. Construction
of'a non-redundant list of genes represented in the EST set is
done with the help of Unigene, Entrez. and PubMed at the
National Center for Biotechnology Information (NCBI) web
site at www.ncbi.nlm.nih.gov.

[0110] Genes are identified from ESTs according to known
methods. To identify novel genes from an EST sequence, the
EST should preferably be at least 100 nucleotides in length,
and more preferably 150 nucleotides in length, for annota-
tion. Preferably, the EST exhibits open reading frame char-
acteristics (i.e., can encode a putative polypeptide).

[0111] Because of the completion of the Human Genome
Project, a specific EST which Matches with a genomic
sequence can be mapped onto a specific chromosome based
on the chromosomal location of the genomic sequence. How-
ever, no function may be known for the protein encoded by
the sequence and the EST would then be considered “novel”
in a functional sense. In one aspect, the invention is used to
identify a novel differentially expressed EST, which is part of
a larger known sequence for which no function is known, is
used to determine the function of a gene comprising the EST.
Alternatively, or additionally, the EST can be used to identify
an mRNA or polypeptide encoded by the larger sequence as a
diagnostic or prognostic marker of a disease.

[0112] Having identified an EST corresponding to a larger
sequence, other portions of the larger sequence which com-
prises the EST can be used in assays to elucidate gene func-
tion, e.g., to isolate polypeptides encoded by the gene, to
generate antibodies specifically reactive with these polypep-
tides, to identify binding partners of the polypeptides (recep-
tors, ligands, agonists, antagonists and the like) and/or to
detect the expression of the gene (or lack thereof) in healthy
or diseased individuals.

[0113] Inanother aspect, the invention provides for nucleic
acid sequences that do not demonstrate a “significant match”
to any of the publicly known sequences in sequence databases
at the time a query is done. Longer genomic segments com-
prising these types of novel EST sequences can be identified
by probing genomic libraries, while longer expressed
sequences can be identified in cDNA libraries and/or by per-
forming polymerase extension reactions (e.g., RACE) using
EST sequences to derive primer sequences as is known in the
art. Longer fragments can be mapped to particular chromo-
somes by FISH and other techmques and their sequences
compared to known sequences in genomic and/or expressed
sequence databases.

[0114] The amino acid sequences encoded by the ESTs can
also be used to search databases, such as GenBank, SWISS-
PROT, EMBL database, PIR protein database, Vecbase, or
GenPept for the amino acid sequences of the corresponding
full-length genes according to procedures well known in the
art.

[0115] Identified genes can be catalogued according to
their putative function. Functional characterization of ESTs
with known gene matches is preferably made according to the
categories described by Hwang et al Compendium of Cardio-
vascular Genes. Circulation 1997; 96:4146-203. The distri-
bution of genes in each of the subcellular categories will
provide important insights into the disease process.

[0116] Alternative methods for analyzing ESTs are also
available. For example, the ESTs may be assembled into
contigs with sequence, alignment, editing, and assembly pro-
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grams such as PHRED and PHRAP (Ewing, et al., 1998,
Genome Res. 3:175, incorporated herein; and the web site at
bozeman.genome.washington.edu). Contig redundancy is
reduced by clustering nonoverlapping sequence contigs using
the EST done identification number, which is common for the
nonoverlapping 5 and 3 sequence reads for a single EST
c¢DNA clone. In one aspect, the consensus sequence from
each cluster is compared to the non-redundant Genbank/
EMBL/DDBIJ and dbEST databases using the BLAST algo-
rithm with the help of unigene, Entrez and PubMed at the
NCBI site.

[0117] Known Nucleic Acid Sequences or ESTs and Novel
Nucleic Acid Sequences or ESTs

[0118] AnEST thatexhibits a significant match (>65%, and
preferably 90% or greater, identity) to at least one existing
sequence in an existing nucleic acid sequence database is
characterized as a “known” sequence according to the inven-
tion. Within this category, some known ESTs match to exist-
ing sequences which encode polypeptides with known func-
tion(s) and are referred to as a “known sequence with a
function”. Other “known” ESTs exhibit a significant match to
existing sequences which encode polypeptides of unknown
function(s) and are referred to as a “known sequence with no
known function”,

[0119] EST sequences which have no significant match
(less than 65% identity) to any existing sequence in the above
cited available databases arc categorized as novel ESTs. To
identify a novel gene from an EST sequence, the EST is
preferably at least 150 nucleotides in length. More preferably,
the EST encodes at least part of an open reading frame, that is,
anucleic acid sequence between a translation initiation codon
and a termination codon, which is potentially translated into
a polypeptide sequence.

[0120] The following references were cited herein:
[0121] Claudio J O et al. (1998). Genomics 50:44-52.
[0122] Chelly J et al. (1989). Proc. Nat. Aced. Sci. USA.

86:2617-2621.

[0123] Chelly 1 et al. (1988). Nature 333:858-860.

[0124] Drews J & Ryser S (1997). Nature Biotech.
15:1318-9.

[0125] FerrieRMetal.(1992). Am. J. Hum. Genet. 51:251-
62.

[0126] Fu D-J et al. (1998). Nat. Biotech 16: 381-4.

[0127] GalaJL etal. (1998). Clin. Chem. 44(3):472-81

[0128] Geisterfer-Lowrance A A T et al. (1990). Cell
62:999-1006

[0129] Groden J. etal. (1991). Cell 66:589-600.

[0130] Hwang D M et al. (1997). Circulation 96:4146-
4203.

[0131] Jandreski M A & Liew C C (1987). Hum. Genet.
76:47-53.

[0132] Jin O et al. (1990). Circulation 82:8-16

[0133] KimotoY (1998). Mol. Gen. Genet 258:233-239.

[0134] Koster M et al. (1996). Nat. Biotech 14: 1123-8.
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[0136] Liew CCetal. (1990). Nucleic Acids Res. 18:3647-
3651.
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[0140] Niimura H et al. (1998). New Eng. J. Med. 338:
1248-1257.

[0141] Ogawa M (1993). Biood 81:2844-2853.

[0142] Santoro I M & Groden J (1997). Cancer Res.
57:488-494.

[0143] Yuasp T et al. (1998). Japanese J. Cancer Res.
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Description of Tables:

[0144] Table 1: Overlap of Genes Expressed in Blood

[0145] (Estimated from limited known genes of about
1,800 as derived from the database of 6,297 ESTs from
human blood cell library).

[0146] Table 2: Comparison of 1,800 Unique Genes Iden-
tified in the Blood Cell cDNA
[0147] Library to Genes Previously Identified in Specific

Tissues

[0148] Column 1: List of unique genes derived from
6,283 known ESTs from blood cells. Column 2: Number
of genes found in randomly sequenced ESTs from blood
cells. Column 3: Accession number. Column 4: “+” indi-
cates the presence of the unique gene in publicly avail-
able cDNA libraries of blood (Bl), brain (Br), heart (H),
kidney (K), liver (Li) and lung (Lu).

[0149] **Comparison to previously identified tissue-
specific genes was determined using the GenBank of the
National Centre of Biotechnology Information (NCBI)
Database.

[0150] Table 3: Genes that are differentially expressed in
blood samples from patients with different diseases as
compared to blood samples from healthy patients.

[0151] Table 3A shows the identity of those genes that are
differentially expressed in blood samples from patients
with osteoarthritis and hypertension as depicted in FIG. 8

[0152] Table 3B shows the identity of those genes that are
differentially expressed in blood samples from patients
with osteoarthritis and obesity as depicted in FIG. 9.

[0153] Table 3C shows the identity of those genes that are
differentially expressed in blood samples from patients
with osteoarthritis and allergies as depicted in FIG. 10.

[0154] Table 3D shows the identity of those genes that are
differentially expressed in blood samples from patients
with osteoarthritis and subject to systemic steroids as
depicted in FIG. 11.

[0155] Table3E shows the identity of those genes that are
differentially expressed in blood samples from patients
with hypertension as depicted in FIG. 12.

[0156] Table 3F shows the identity of those genes that are
differentially expressed in blood samples from patients
obesity as depicted in FIG. 13.

[0157] Table 3G shows the identity of those genes that are
differentially expressed in blood samples from patients
with type II diabetes as depicted in FIG. 14.

[0158] Table 3H shows the identity of those genes that are
differentially expressed in blood samples from patients
with hyperlipidemia as depicted in FIG. 15.

[0159] Table 31 shows the identity of those genes that are
differentially expressed in blood samples from patients
with lung disease as depicted in FIG. 16.

[0160] Table 3J shows the identity of those genes that are
differentially expressed in blood samples from patients
with bladder cancer as depicted in FIG. 17.
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[0161] Table 3K shows the identity of those genes that are
differentially expressed in blood samples from patients
with bladder cancer as depicted in FIG. 18.

[0162] Table 3L shows the identity of those genes that are
differentially expressed in blood samples from patients
with coronary artery disease (CAD) as depicted in FIG. 19.

[0163] Table 3M shows the identity of those genes that are
differentially expressed in blood samples from patients
with rheumatoid arthritis as depicted in FIG. 20.

[0164] Table 3N shows the identity of those genes that are
differentially expressed in blood samples from patients
with depression as depicted in FIG. 21.

[0165] Table 30 shows the identity of those genes that are
differentially expressed in blood samples from patients
with various stages of osteoarthritis as depicted in FIG. 22.

[0166] Table 4 shows 102 EST sequences of Tables 3A-30
with “no-significant match” to known gene sequences.

[0167] Table 5 shows a list of genes showing greater than
two fold differential expression in CAD peripheral blood
cells vs normal blood cells.

[0168] The following examples are given for the purpose of

illustrating various embodiments of the invention and are not

meant to limit the present invention in any fashion.

EXAMPLE 1
[0169] Construction of cDNA Library
[0170] RNA extracted from human tissues (including fetal

heart, adult heart, liver, brain, prostate gland and whole
blood) were used to construct unidirectional cDNA libraries.
The first mammalian heart cDNA library was constructed as
early as 1982. Since then, the methodology has been revised
and optimal conditions have been developed for construction
of human heart and hematopoietic progenitor cDNA libraries
(Liew et al., 1984; Liew 1993, Claudio et al., 1998). Most of
the novel genes which were identified by sequence annotation
can now be obtained as full length transcripts.

EXAMPLE 2

Catalogue of EST Database

[0171] Random partial sequencing of expressed sequence
tags (ESTs) of cDNA clones from the blood cell library was
carried out to establish an EST database of blood. The known
genes as derived from the ESTs were categorized into seven
major cellular functions (Hwang, Dempsey et al., 1997). The
preparation of the chondrocyte-specific EST database is
reported in WO 02/070737, which is hereby incorporated by
reference in its entirety.

EXAMPLE 3
[0172] Differential Screening of cDNA Library
[0173] c¢DNA probes generated from transcripts of each

tissue were used to hybridize the blood cell cDNA clones or
chondrocyte ¢DNA clones (Liew et al., 1997, WO
02/070737). The “positive” signals which were hybridized
with P-labelled cDNA probes were defined as genes which
shared identity with blood and respective tissues. The “nega-
tive” spots which were not exposed to P-labelled cDNA
probes were considered to be blood-cell-enriched or low fre-
quency transcripts.

EXAMPLE 4

Reverse Transcriptase-Polymerase Chain Reaction (RT-
PCR) Assay

[0174] RNA extracted from samples of human tissue was
used for RT-PCR analysis (Jin et al. 1990). Three pairs of
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forward and reverse primers were designed for human cardiac
beta-myosin heavy chain gene (MyHC), amyloid precurser
protein (APP) gene and adenomatous polyposis-coli protein
(APC) gene. The PCR products were also subjected to auto-
mated DNA sequencing to verify the sequences as derived
from the specific transcripts of blood.

EXAMPLE 5

Detection of Tissue Specific Gene Expression in Human
Blood Using RT-PCR

[0175] The beta-myosin heavy chain gene (MyHC) tran-
script (mRNA) is known to be highly expressed in ventricles
of the human heart. This sarcomeric protein is important for
heart muscle contraction and its presence would not be
expected in other non-muscle tissues and blood. In 1990, the
gene for human cardiac (MyHC was completely sequenced
(Liew et al. 1990) and was comprised of 41 exons and 42
introns.

[0176] The method of reverse transcription polymerase
chain reaction (RT-PCR) was used to determine whether this
cardiac specific mRNA is also present in human blood. A pair
of primers was designed; the forward primer (SEQ ID No. 3)
was on the boundary of exons 21 and 22, and the reverse
primer (SEQ ID No. 4) was on the boundary of exons 24 and
25. This region of mRNA is only present in (MyHC and is not
found in the alpha-myosin heavy chain gene (MyHC).
[0177] A blood sample was first treated with lysing buffer
and then undergone centrifuge. The resulting pellets were
further processed with RT-PCR. RT-PCR was performed
using the total blood cell RNA as a template. A nested PCR
product was generated and used for sequencing. The sequenc-
ing results were subjected to BLAST and the identity of exons
21 to 25 was confirmed to be from (MyHC (FIG. 1A).
[0178] Using the same method just described, two other
tissue specific genes—amyloid precursor protein (APP, for-
ward primer, SEQ No. 7; reverse primer, SEQ ID No. 8) found
in the brain and associated with Alzheimer’s disease, and
adenomatous polyposis coli protein (APC) found in the colon
and rectum and associated with colorectal cancer (Groden et
al. 1991; Santoro and Groden 1997)—were also detected in
the RNA extracted from human blood (FIG. 1B).

EXAMPLE 6

[0179] Multiple RT-PCR Analysis on a Drop of Blood from
a Normal/Diseased Individual

[0180] A drop of blood was extracted to obtain RNA to
carry out quantitative RT-PCR analysis. Specific primers for
the insulin gene were designed; forward primer. (5'-GC-
CCTCTGGGGACCTGAC-3', SEQ ID No. 1) of exon 1 and
reverse primer (5'-CCCACCTGCAGGTCCTCT-3", SEQ ID
No. 2) of exons 1 and 2 of insulin gene. Such reverse primer
was obtained by deleting the intron between the exons 1 and
2. Blood samples of 4 normal subjects were assayed. It was
found that the insulin gene is expressed in the blood and the
quantitative expression of the insulin gene in a drop of blood
is influenced by fasting and non-fasting states of normal
healthy subjects (FIG. 2). This very low level of expression of
the insulin gene reflects the phenotypic status of a person and
strongly suggests that there is a physiological and pathologi-
cal role for its expression, contrary to the basal or illegitimate
theory of transcription suggested by Chelly et al. (1989) and
Kimoto (1998).

[0181] Same quantitative RT-PCR analysis was performed
using insulin specific primers on RNA samples extracted
from a drop of blood from a normal healthy person, a person
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having late-onset diabetes (Type II) and a person having
asymptomatic diabetes. It was found that the insulin gene is
expressed differentially amongst subjects that are healthy,
diagnosed as type II diabetic, and also in an asymptomatic
preclinical patient (FIG. 3).

[0182] Similarly, specific primers for the atrial natriuretic
factor (ANF) gene were designed (forward primer, SEQ ID
No. 5; reverse primer, SEQ ID No. 6) and RT-PCR analysis
was performed on a drop of blood. ANF is known to be highly
expressed in heart tissue biopsies and in the plasma of heart
failure patients. However, atrial natriuretic factor was
observed to be expressed in the blood and the expression of
the atrial natriuretic factor gene is significantly higher in the
blood of patients with heart failure as compared to the blood
of a normal control patient.

[0183] Specific primers for the zinc finger protein gene
(ZFP, forward primer, SEQ ID No. 9; reverse primer, SEQ ID
No. 10) were also designed and RT-PCR analysis was per-
formed on a drop of blood. ZFP is known to be high in heart
tissue biopsies of cardiac hypertrophy and heart failure
patients. In the present study, the expression of ZFP was
observed in the blood as well as differential expression levels
of ZFP amongst the normal, diabetic and asymptomatic pre-
clinical subjects (FIG. 4); although neither of the non-normal
subjects has been specifically diagnosed as suffering from
cardiac hypertrophy and/or heart failure, the higher expres-
sion levels of the ZFP gene in their blood may indicate that
these subjects are headed in that general direction.

[0184] It was hypothesized that a housekeeping gene such
as glyceraldehyde dehydrogenase (GADH) which is required
and highly expressed in all cells would not be differentially
expressed in the blood of normal vs. disease subjects. This
hypothesis was confirmed by RT-PCR using GADH specific
primers (FIG. 4). Thus, GADH is useful as an internal control.
[0185] Standardized levels of insulin gene or ZFP gene
expressed in a drop of blood were estimated using a house-
keeping gene as an internal control relative to insulin or ZFP
expressed (FIGS. 5A & 5B). The levels of insulin gene
expressed in each fractionated cell from whole blood were
also standardized and shown in FIG. 5C.

EXAMPLE 7

[0186] Human Blood Cell cDNA Library

[0187] Inorderto further substantiate the present invention,
differential screening of the human blood cell cDNA library
was conducted. cDNA probes derived from human blood,
adult heart or brain were respectively hybridized to the human
blood cDNA library clones. As shown in FIG. 7, more than
95% of the “positively” identified clones are identical
between the blood and other tissue samples.

[0188] DNA sequencing of randomly selected clones from
the human whole blood cell ¢cDNA library was also per-
formed. This allowed information regarding the cellular func-
tion of blood to be obtained concurrently with gene identifi-
cation. More than 20,000 expressed sequence tags (ESTs)
have been generated and characterized to date, 17.6% of
which did not result in a statistically significant match to
entries in the GenBank databases and thus were designated as
“Novel” ESTs. These results are summarized in FIG. 7
together with the seven cellular functions related to percent
distribution of known genes in blood and in the fetal heart.
[0189] From 20,000 ESTs, 1,800 have been identified as
known genes which may not all appear in the hemapoietic
system. For example, the insulin gene and the atrial natri-
uretic factor gene have not been detected in these 20,000
ESTs but their transcripts were detected in a drop of blood,
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strongly suggesting that all transcripts of the human genome
can be detected by performing RT-PCR analysis on a drop of
blood.

[0190] In addition, approximately 400 novel genes have
been identified from the 20,000 ESTs characterized to date,
and these will be subjected to full length sequencing and open
reading frame alignment to reduce the actual number of novel
ESTs prior to screening for disease markers.

[0191] Analysis of the approximately 6,283 ESTs which
have known matches in the GenBank databases revealed that
this dataset represents over 1,800 unique genes. These genes
have been catalogued into seven cellular functions. Compari-
sons of this set of unique genes with ESTs derived from
human brain, heart, lung and kidney demonstrated a greater
than 50% overlap in expression (Table 1).

TABLE 1

Overlap of Genes Expressed in Blood *

Tissues ESTs** Overlap in Blood
brain 134,000 60%
heart 65,000 59%
lung 60,200 58%
kidney 32,300 54%

* Estimated from limited known genes of about 1,800 as derived from the database 0f 6,297
ESTs from human blood cell library.
**Obtained from the National Centre of Biotechnology Information (NCBI), U.S.A.

EXAMPLE 8

Blood Cell ESTs

[0192] The results from the differential screening clearly
indicate that the transcripts expressed in the whole blood are
reflective of genes expressed in all cells and tissues of the
body. More than 95% of detectable spots were identical from
two different tissues. The remaining 5% of spots may repre-
sent cell- or tissue-specific transcripts; however, results
obtained from partial sequencing to generate ESTs of these
clones revealed most of them not to be cell- or tissue-specific
transcripts. Therefore, the negative spots are postulated to be
reflective of low abundance transcripts in the tissue from
which the cDNA probes were derived.

[0193] An alternative approach that was employed to iden-
tify transcripts expressed at low levels is the large-scale gen-
eration of expressed sequence tags (ESTs). There is substan-
tial evidence regarding the efficiency of this technology to
detect previously characterized (known) and uncharacterized
(unknown or novel) genes expressed in the cardiovascular
system (Hwang & Dempsey et al., 1997). In the present
invention, 20,000 ESTs have been produced from a human
blood cell cDNA library and resulted in the identification of
approximately 1,800 unique known genes (Table 2)

[0194] In the most recent GenBank release, analysis of
more than 300,000 ESTs in the database (dbESTs) generated
more than 48,000 gene clusters which are thought to represent
approximately 50% of the genes in the human genome. Only
4,800 of the dbESTS are blood-derived. In the present inven-
tion, 20,000 ESTs have been obtained to date from a human
blood cDNA library, which provides the world’s most infor-
mative database with respect to blood cell transcripts. From
the limited amount of information generated so far (i.e. 1,800
unique genes), it has already been determined that more than
50% of'the transcripts are found in other cells or tissues of the
human body (Table 2). Thus, it is expected that by increasing
the number of ESTs generated, more genes will be identified
that have an overlap in expression between the blood and
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other tissues. Furthermore, the transcripts for several genes
which are known to have tissue-restricted patterns of expres-
sion (i.e. (MyHC, APP, APC, ANF, ZFP) have also been
demonstrated to be present in blood.

[0195] Most recently, a cDNA library of human hemato-
poietic progenitor stem cells has also been constructed. From
the limited set of 1,000 ESTs, there are at least 200 known
genes that are shared with other tissue related genes (Claudio
etal. 1998).

[0196] Table2 demonstrates the expression of known genes
of' specifictissues in blood cells. Previously, only the presence
of “housekeeping” genes would have been expected. Addi-
tionally, the presence of at least 25 of the currently known 500
genes corresponding to molecular drug targets was detected.
These molecular drug targets are used in the treatment of a
variety of diseases which involve inflammation, renal and
cardiovascular function, neoplastic disease, immunomodula-
tion and viral infection (Drews & Ryser, 1997). It is expected
that additional novel ESTs will represent future molecular
drug targets.

EXAMPLE 9

[0197] Blood ¢cDNA Chip Microarray Data Analysis of
Gene Expression Profiles of Blood Samples from Individuals
having Coronary Artery Disease as compared with Gene
Expression Profiles from Normal Individuals

[0198] A microarray was constructed using cDNA clones
from a human peripheral blood cell ¢cDNA library, as
described herein. A total of 10,368 polymerase chain reaction
(PCR) products of the clones from the human peripheral
blood cell cDNA library were arrayed using GNS 417 arrpyer
(Affymetrix). RNA for microarray analysis was isolated from
whole block samples obtained from three male and one
female patients with coronary heart disease (80-90% steno-
sis) receiving vascular extension drugs and awaiting bypass
surgery, and three healthy male controls.

[0199] A method of high-fidelity mRNA amplification
from 1 pg of total RNA sample was used. CyS5- or Cy3-dUTP
was incorporated into cDNA probes by reverse transcription
ofanti-sense RNA, primed by oligo-dT. Labeled probes were
purified and concentrated to the desired volume. Pre-hybrid-
ization and hybridization were performed following Hegde’s
protocol (Hegde P et al. A concise guide to cDNA microarray
analysis. Biotechniques 2000,29, 548-56). After overnight
hybridization and washing, hybridization signals were
detected with a GMS 418 scanner at 635-nm (CyS5) and 532-
nm (Cy3) wave lengths (see FIG. 24). Two RNA pools were
labeled alternatively with Cy5- and Cy3-dUTP, and each
experiment was repeated twice. Cluster analysis using Gene-
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Spring 4.1.5 (Silicon Genetics) revealed two distinct groups
consisting of four CAD and three normal control samples.
Two images scanned at different wavelengths were super-
imposed. Individual spots were identified on a customized
grid. Of 10,368 spots, 10,012 (96.6%) were selected after the
removal of spots with irregular shapes. Data quality was
assessed with values of Ch1GTB2 and Ch2GTB2 provided
by ScanAlyze. Only spots with Ch1GTB2 and Ch2GTB2
over 0.50 were selected. After evaluation of signal intensi-
ties, 8750 (84.4%) spots were left. Signal intensities were
normalized using a scatter-plot of the signal intensities of the
two channels. After normalization, the expression ratios of
[3-actin were 1.00+0.21 1.114+0.22, 1.1440.20 and 1.30+0.18
(24 samples of -actin were spotted on this slide as the posi-
tive control) in the four images. Gene differential expression
was assessed as the ratio of two wave-length signal intensi-
ties. Spots showing a differential expression more than two-
fold in all four experiments were identified as peripheral
blood cell, differentially expressed candidate genes in CAD.
108. genes are differentially expressed in CAD peripheral
blood cells, 43 genes are downregulated in CAD blood cells
and 65 are upregulated (see Table 5). Functional character-
ization of these genes shows that differential expression takes
place in every gene functional category, indicating that, pro-
found changes occur in CAD blood cells.

[0200] The differential expression of three genes, pro-
platelet basic protein (PBP), platelet factor 4 (PF4) and
coagulation factor XIIT Al (F13A), initially identified in the
microarray data analysis, was further examined by reverse
transcriptase-PCR (RT-PCR) using the Titan One-tube RT-
PCR kit (Boehringer Mannheim). Reaction solution contains
0.2mMeach dANTP, 5SmM DTT, 1.5 mM MgCl10.1 pg of total
RNA from each sample and 20 pmol each of left and right
primers of PBP (5'-GGTGCTGCTGCTTCTGTCAT-3' and
5'-GGCAGATTTTCCTCCCATCC-3"), F13A (5CAGTC-
CACCGTGCTAACCATC-3' and 5-AGGGAGTCACT-
GCTCATGCT-3") and PF4 (5' GTTGCTGCTCCTGC-
CACTT 3" and 5' GTGGCTATCAGTTGGGCAGT-3").
RT-PCR steps are as follows: 1. reverse-transcription: 30 min
at 60° C.; 2. PCR: 2 min at 94° C., followed by 30-35 cycles
(as optimized for each gene) for 30 s at 94° C., 30 s at
optimized annealing temperature and 2 min at 68° C.; 3. final
extension: 7 min at 68° C. PCR, products were electrophore-
sed on 1.5% agarose gels. Human ($-actin primers (5'-GC-
GAGAAGATGACCCAGATCAT-3' and 5'-GCTCAGGAG-
GAGCAATGATCTT-3") were used as the internal control.
The RT-PCR analysis confirmed that the expression of the
three secreted proteins: PBP, PF4 and F13 A were all unregu-
lated in CAD blood cells (see FIG. 23).

TABLE 5

Accession Fold  Functional Protein Accession

number (average) category Number
Upregulated gene in CAD
REV3-like, catalytic subunit of DNA AF035537 23 Cell cycle NP_002903
polymerase zeta
TGFBI1-induced anti-apoptotic factor 1~ D86970 2.2 Cell cycle NP_510880
A disintegrin and metalloproteinase AA044656 2.7 Cell signaling NP_001101
domain 10
Centaurin, delta 2 AA351412 2 Cell signaling NP_631920
Chloride intracellular channel 4 AA411940 2.2 Cell signaling NP_039234
Endothelin receptor typeA D90348 2.1 Cell signaling NP_001948
Glutamate receptor, ionotropic N33821 24 Cell signaling NP_777567
Mitogen-activated protein kinase 7 1.38486 37 Cell signaling NP_002395
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TABLE 5-continued

Accession Fold  Functional Protein Accession

number (average) category Number
Mitogen-activated protein kinase kinase AB009356 4.5 Cell signaling NP_663306
kinase 7
Myristoylated alanine-rich protein kinase D10522 2.5 Cell signaling NP_002347
C substrate
NIMA-related kinase 7 AA093324 3.5 Cell signaling NP_598001
PAK2 AA262968 3.5 Cell signaling Q13177
Phospholipid scrambiase 1 AA054476 3.3 Cell signaling NP_066928
Serum deprivation response 730112 4.5 Cell signaling NP_004648
Adducin 3 AA029158 29 Cell structure NP_063968
Desmin AF167579 4.4 Cell structure NP_001918
Fibromodulin W23613 2.9 Cell structure NP_002014
Laminin, beta 2 S77512 2.2 Cell structure NP_002283
Laminin, beta 3 1.25541 2.4 Cell structure NP_000219
Osteonectin Y00755 3.1 Cell structure NP_003109
CD359 antigen p18-20 Wo01111 24 Cell/organism defense NP_000602
Clusterin M64722 3.5 Cell/organism defense NP_001822
F13A M14539 2.1 Cell/organism detense NP_000120
Defensin, alpha 1 M26602 4.2 Cell/organism defense NP_004075
PF4 M25897 2.1 Cell/organism defense NP_002610
PBP M54995 55 Cell/organism defense NP_002695
E2F transcription factor 3 D38550 2.1 Gene expression NP_001940
Early growth response 1 M62829 2.7 Gene expression NP_001955
Eukaryotic translation elongation factor N86030 2.3 Gene expression NP_001393
lalphal
Eukaryotic translation initiation factor 4E M15353 2.1 Gene expression NP_001959
F-box and WD-40 domain protein 1B ABO014596 2.7 Gene expression NP_387449
Makorin, ring finger protein, 2 AA331966 2.1 Gene expression NP_054879
Non-canonical ubiquitin-conjugating N92776 2.5 Gene expression NP_057420
enzyme 1
Nuclear receptor subfamily 1, group I, 7230425 4.7 Gene expression NP_005113
member 3
Ring finger protein 11 T08927 3 Gene expression NP_055187
Transducin-like enhancer of split 1 M99435 33 Gene expression NP_005068
Alkaline phosphatase, liver/bone/kidney AB011406 2.2 Metabolism NP_000469
Annexin A3 M63310 3.4 Metabolism NP_005130
Branched chain aminotransferase 1, AA336265 4.8 Metabolism NP_005495.1
cytosolic
Cytochrome b AF042500 25 Metabolism
Glutaminase D30931 2.6 Metabolism NP_055720
Lysophospholipase AF035293 2.8 Metabolism NP_006321
NADH dehydrogenase 1, subcomplex AA056111 2.5 Metabolism NP_002485
unknown 1, 6 kDa
Phosphofructokinase M26066 2.2 Metabolism NP_000280
Ubiquinol-cytochrome ¢ reductase M22348 2.5 Metabolism NP_006285
binding protein
CGl-110 protein AA341061 2.4 Unclassified NP_057131
Dactylidin H95397 2.7 Unclassified NP_112225
Deleted in split-hand/split-foot 1 region T24503 2.4 Unclassified NP_006295
Follistatin-like 1 R14219 2.7 Unclassified NP_009016
FUS-interacting protein 1 W37945 2.8 Unclassified NP_473357
Hypothetical protein FLJ12619 W47233 7 Unclassified NP_112201
Hypothetical protein from EUROIMAGE N68247 2.7 Unclassified
588495
Hypothetical protein LOC51315 AA251423 2.2 Unclassified NP_057702
KIAA1705 protein T80569 2.7 Unclassified NP_009121.1
Mesoderm induction early response 1 AI650409 2.2 Unclassified NP_065999
Phosphodiesterase 4D-interacting AAT40661 2.5 Unclassified NP_055459
protein
Preimplantation protein 3 D59087 25 Unclassified NP_056202
Putative nuclear protein ORF1-FL49 W33098 2.8 Unclassified NP_115788
Similar to rat nuclear ubiquitous casein ~ H09434 2.2 Unclassified QY9HI1E3
kinase 2
Similar to RIKEN AA297412 2.5 Unclassified T02670
Spectrin, beta A1334431 2.5 Unclassified Q01082
Stromal cell-derived factor receptor 1 H71558 4.1 Unclassified NP_816929
Thioredoxin-related protein AA421549 2.8 Unclassified NP_110437
Transmembrane 4 superfamily D29808 24 Unclassified NP_004606
member 2
Tumor endothelial marker 8 D79964 2.5 Unclassified NP_444262
Downregulated gene in CAD
CASP8 and FADD-like apoptosis AF015450 045  Cell cycle NP_003870

regulator
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TABLE 5-continued
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Accession Fold  Functional Protein Accession

number (average) category Number
CD81 antigen M33680 0.41 Cell cycle NP_004347
Cell division cycle 25B MR1934 0.4 Cell cycle MP_088860
DEAD/H (Asp-Glu-Ala-Asp/His) box ~ AA985699 042  Cell cycle NP_694705
polypeptide 27
F-box and leucine-rich repeat protein 11 R98291 0.27  Cell cycle NP_036440
Minichromosome maintenance deficient H10286 0.43 Cell cycle NP_003897
3 associated protein
Protein phosphatase 2, regulatory J02902 0.48  Cell cycle NP_055040
subunit A, alpha isoform
Thyroid autoantigen 70 kDa J04607 0.25  Cell cycle NP_001460
A disintegrin and metalloproteinase R32760 0.37  Cell signaling
domain 17
A kinase anchor protein 13 M90360 031  Cell signaling NP_658913
Calpastatin AF037194 0.39  Cell signaling NP_006471
Diacylglycerol kinase, alpha 80 kDa AF064770 044 Cell signaling NP_001336
gamma-aminobutyric acid B receptor, 1 AJ012187 042  Cell signaling NP_068705
Inositol polyphosphate-5-phosphatase, ~ U84400 041  Cell signaling NP_005532
145 kDa
Lymphocyte-specific protein tyrosine X05027 0.45  Cell signaling NP_005347
kinase
RAPI1B, member of RAS oncogene P09526 0.4 Cell signaling P09526
family
Ras association (RalGDS/AF-6) domain AF061836 0.43  Cell signaling NP_733835
family 1
CDC42-effector protein 3 AF104857 0.28  Cell signaling NP_006440
Leupaxin AF062075 0.31  Cell signaling NP_004802
Annexin A6 D00510 0.45 Cell structure NP_004024
RAN-binding protein 9 ABO008515 0.41  Cell structure NP_005484
Thymosin, beta 10 M20259 0.26 Cell structure NP_066926
GranzymeA M18737 0.17  Cell/organism defense NP_006135
ThromboxaneA synthase 1 M80646 044 Cell/organism defense NP_112246
Coatomer protein complex, subunit beta AA357332 0.39  Gene expression NP_057535
Cold-inducible RNA-binding protein H39820 0.27  Gene expression NP_001271
Leucine-rich repeat interacting protein 1  U69609 0.44  Gene expression NP_004726
Proteasome subunit, alpha type, 3 D00762 0.31  Gene expression NP_687033
Proteasome subunit, alpha type, 7 AF022815 0.35  Gene expression NP_689468
Protein phosphatase 1G, gamma AT417405 0.5 Gene expression NP_817092
isoform
Ribonuclease/angiogenin inhibitor M36717 0.44  Gene expression NP_002930
RNA-binding protein-regulatory subunit AF021819 0.3 Gene expression NP_009193
Signal transducer and activator of U16031 0.45  Gene expression NP_003144
transcription 6
Transcription factor A, mitochondrial M62810 0.41 Gene expression NP_036383
Ubiquitin-specific protease 4 AF017306 0.31 Gene expression NP_003354
Dehydrogenase/reductase SDR famiy AA100046 0.46  Metabolism NP_612461
member 1
Solute carrier family 25, member 6 J03592 0.3 Metabolism NP_001627
Amplified in osteosarcoma U41635 0.45 Unclassified NP_006803
Expressed in activated T/LAK C00577 0.45 Unclassified NP_009198
lymphocytes
Integral inner nuclear membrane protein ' W00460 04 Unclassified NP_055134
Phosphodiesterase 4D-interacting T95969 045  Unclassified NP_055459
protein
Tumor endothelial marker 7 precursor N93789 0.45 Unclassified NP_065138
Wiskott-Aldrich syndrome protein AF031588 0.22  Unclassified NP_003378
interacting protein

EXAMPLE 10 identified with hypertension herein include persons who have

[0201] ChondroChip Microarray Data Analysis of Gene
Expression Profiles of Blood Samples from Individuals hav-
ing Osteoarthritis and Hypertension as Compared with Gene
Expression Profiles from Normal Individuals

[0202] This example demonstrates the use of the claimed
invention to detect differential gene expression in blood
samples taken from patients with osteoarthritis and hyperten-
sion on as compared to blood samples taken from healthy
patients.

[0203] As used herein, the term “hypertension” is defined
as high blood pressure or elevated arterial pressure. Patients

anincreased risk of developing a morbid cardiovascular event
and/or persons who benefit from medical therapy designer to
treat hypertension. Patients identified with hypertension also
can include persons having systolic blood pressure of >130
mm Hg or a diastolic blood pressure of >90 mm Hg or a
person takes antihypertensive medication.

[0204] Osteoarthritis (OA), as used herein also known as
“degenerative joint disease”, represents failure of a diarthro-
dial (movable, synovial-lined) joint. It is a condition, which
affects joint cartilage, and or subsequently underlying bone
and supporting tissues leading to pain, stiffness, movement
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problems and activity limitations. It most often affects the
hip, knee, foot, and hand, but can affect other joints as well.
[0205] OA severity can be graded according to the system
described by Marshall (Marshall K W. J Rheumatol, 1996:23
(4) 582-85). Briefly, each of the six knee articular surfaces
was assigned a cartilage grade with points based on the worst
lesion seen on each particular surface. Grade 0 is normal (0
points), grade 1 cartilage is soft or swollen but the articular
surface is intact (1 point). In Grade II lesions, the cartilage
surface is not intact but the lesion does not extend down to
subchondral bone (2 points). Grade III damage extends to
subchondral bone but the bone is neither eroded nor ebur-
nated (3 points). In Grade IV lesions, there is eburnation of or
erosion into bone (4 points). A global OA score is calculated
by summing the points from all six cartilage surfaces. If there
is any associated pathology, such as meniscus tear, an extra
point will be added to the global score. Based on the total
score, each patient is then categorized into one of four OA
groups: mild (1-6), moderate (7-12), marked (13-18), and
severe (>18). As used herein, patients identified with OA may
be categorized in any of the four OA groupings as described
above.

[0206] Blood samples were taken from patients who were
diagnosed with osteoarthritis and hypertension as defined
herein. Gene expression profiles were then analyzed and
compared to profiles from patients unaffected by any disease.
In each case, the diagnosis of osteoarthritis and hypertension
was corroborated by a skilled Board certified physician.
[0207] Total mRNA from a drop of peripheral whole blood
taken from each patient was isolated using TRIzol® reagent
(GIBCO) and fluorescently labeled probes for each blood
sample were generated as described above. Each probe was
denatured and hybridized to a 15K Chondrogene Microarray
Chip (Chondrochip) as described herein. Identification of
genes differentially expressed in blood samples from patients
with disease as compared to healthy patients was determined
by statistical analysis using the Wilcox Mann Whitney rank
sum test (Glantz S A. Primer of Biostatistics. 5th ed. New
York, USA: McGraw-Hill Medical Publishing Division,
2002).

[0208] FIG. 8 shows a diagrammatic representation of gene
expression profiles of blood samples from individuals having
hypertension as compared with gene expression profiles from
normal individuals. Expression profiles were generated using
GeneSpring software analysis as described herein. Each col-
umn represents the hybridization pattern resulting from a
single individual. In this example, hypertensive patients also
presented with OA, as described herein. Normal individuals
have no known medical conditions and were not taking any
known medication. Hybridizations to create said gene expres-
sion profiles were done using the ChondroChip (version 2). A
dendogram analysis is shown above. Samples are clustered
and marked as representing patients who are hypertensive or
normal. The “*” indicates those patients who abnormally
clustered as either hypertensive, or normal despite presenting
with the reverse. The number of hybridizations profiles deter-
mined for either hypertensive patients or normal individuals
are shown. 861 differentially expressed genes were identified
as being differentially expressed with a p value of <0.05 as
between the hypertensive patients and normal individuals.
The identity of the differentially expressed genes is shown in
Table 3A.

EXAMPLE 11

[0209] ChondroChip Microarray Data Analysis of Gene
Expression Profiles of Blood Samples from Individuals hav-
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ing Osteoarthritis and Obesity as Compared with Gene
Expression Profiles from Normal Individuals.

[0210] This example demonstrates the use of the claimed
invention to detect differential gene expression in blood
samples taken from patients with obesity as compared to
blood samples taken from healthy patients.

[0211] As used herein, “obesity” is defined as an excess of
adipose tissue that imparts a health risk. Obesity is assessed in
terms of height and weight in the relevance of age. Patients
who are considered obese include, but are not limited to,
patients having a body mass index or BMI ((defined as body
weight in kg divided by (height in meters)*) greater than or
equal to 30.0. Patients having obesity as defined herein are
those with a BMI of greater than or equal to 30.0.

[0212] Blood samples were taken from patients who were
diagnosed with osteoarthritis and obesity as defined herein.
Gene expression profiles were then analyzed and compared to
profiles from patients unaffected by any disease. In each case,
the diagnosis of the disease was corroborated by a skilled
Board certified physician. Total mRNA from a drop of periph-
eral whole blood taken from each patient was isolated using
TRIzol® reagent (GIBCO) and fluorescently labeled probes
for each blood sample were generated as described above.
Each probe was denatured and hybridized to a 15K Chondro-
gene Microarray Chip (ChondroChip) as described herein.
Identification of genes differentially expressed in blood
samples from patients with disease as compared to healthy
patients was determined by statistical analysis using the Wil-
cox Mann Whitney rank sum test (Glantz S A. Primer of
Biostatistics. 5th ed. New York, USA: McGraw-Hill Medical
Publishing Division, 2002).

[0213] FIG. 9 shows a diagrammatic representation of gene
expression profiles of blood samples from individuals who
were identified as obese as described herein as compared with
gene expression profiles from normal individuals. Expression
profiles were generated using GeneSpring software analysis
as described herein. Each column represents the hybridiza-
tion pattern resulting from a single individual. In this
example, obese patients also presented with OA, as described
herein. Normal individuals have no known medical condi-
tions and were not taking any known medication. Hybridiza-
tions to create said gene expression profiles were done using
the ChondroChip (version 2). A dendogram analysis is shown
above. Samples are clustered and marked as representing
patients who are obese or normal. The “*” indicates those
patients who abnormally clustered as either obese or normal
despite presenting with the reverse. The number of hybrid-
ization profiles determined for obese patients and normal
individuals are shown. 913 genes were identified as being
differentially expressed with a p value of <0.05 as between
the obese patients and normal individuals is noted. The iden-
tity of the differentially expressed genes is shown in Table 3B.

EXAMPLE 12

[0214] ChondroChip Microarray Data Analysis of Gene
Expression Profiles of Blood Samples from Individuals hav-
ing Osteoarthritis and Allergies as Compared with Gene
Expression Profiles from Normal Individuals

[0215] This example demonstrates the use of the claimed
invention to detect differential gene expression in blood
samples taken from patients with allergies as compared to
blood samples taken from healthy patients.

[0216] As used herein, “allergies” encompasses diseases
and conditions wherein a patient demonstrates a hypersensi-



US 2011/0275069 A1

tive or allergic reaction to one or more substances or stimuli
such as drugs, food stuffs, plants, animals etc. and as a result
has an increased immune response. Such immune responses
can include anaphylaxis, allergic rhinitis, asthma, skin sensi-
tivity such as urticaria, eczema, and allergic contact derma-
titis and ocular allergies such as allergic conjunctivitis and
contact allergy. Patients identified as having allergies
includes patients having one or more of the above noted
conditions.

[0217] Blood samples were taken from patients who were
diagnosed with osteoarthritis and allergies as defined herein.
Gene expression profiles were then analyzed and compared to
profiles from patients unaffected by any disease. In each case,
the diagnosis of osteoarthritis and allergies was corroborated
by a skilled Board certified physician.

[0218] Total mRNA from a drop of peripheral whole blood
taken from each patient was isolated using TRIzol® reagent
(GIBCO) and fluorescently labeled probes for each blood
sample were generated as described above. Each probe was
denatured and hybridized to a 15K Chondrogene Microarray
Chip (Chondrochip) as described herein. Identification of
genes differentially expressed in blood samples from patients
with osteoarthritis and allergies as compared to healthy
patients was determined by statistical analysis using the Wil-
cox Mann Whitney rank sum test (Glantz S A. Primer of
Biostatistics. 5th ed. New York, USA: McGraw-Hill Medical
Publishing Division, 2002).

[0219] FIG. 10 shows a diagrammatic representation of
gene expression profiles of blood samples from individuals
who were identified as having allergies as described herein as
compared with gene expression profiles from normal indi-
viduals. Expression profiles were generated using Gene-
Spring software analysis as described herein. Each column
represents the hybridization pattern resulting from a single
individual. In this example, patients with allergies also pre-
sented with OA, as described herein. Normal individuals have
no known medical conditions and were not taking any known
medication. Hybridizations to create said gene expression
profiles were done using the ChondroChip (version 2). A
dendogram analysis is shown above. Samples are clustered
and marked as representing patients who are obese or normal.
The “*” indicates those patients who abnormally clustered as
either having allergies or being normal despite presenting
with the reverse. The number of hybridizations profiles deter-
mined for patients with allergies and normal individuals are
shown. 633 genes were identified as being differentially
expressed with a p value of <0.05 as between patients with
allergies and normal individuals is noted. The identity of the
differentially expressed genes is shown in Table 3C.

EXAMPLE 13

[0220] ChondroChip Microarray Data Analysis of Gene
Expression Profiles of Blood Samples from Individuals hav-
ing Osteoarthritis and Subject to Systemic Steroids as Com-
pared with Gene Expression Profiles from Normal Individu-
als

[0221] This example demonstrates the use of the claimed
invention to detect differential gene expression in blood
samples taken from patients subject to systemic steroids as
compared to blood samples taken from healthy patients.
[0222] As used herein, “systemic steroids” indicates a per-
son subjected to artificial levels of steroids as a result of
medical intervention. Such systemic steroids include birth
control pills, prednisone, and hormones as a result of hor-
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mone replacement treatment. A person identified as having
systemic steroids is one who is on one or more of the follow-
ing treatment regimes.

[0223] Blood samples were taken from patients who were
diagnosed with osteoarthritis and subject to systemic steroids
as defined herein. Gene expression profiles were then ana-
lyzed and compared to profiles from patients unaffected by
any disease. In each case, the diagnosis of osteoarthritis and
systemic steroids was corroborated by a skilled Board certi-
fied physician.

[0224] Total mRNA from a drop of peripheral whole blood
taken from each patient was isolated using TRIzol® reagent
(GIBCO) and fluorescently labeled probes for each blood
sample were generated as described above. Each probe was
denatured and hybridized to the 15K Chondrogene Microar-
ray Chip (Chondrochip) as described herein. Identification of
genes differentially expressed in blood samples from patients
with osteoarthritis and subject to systemic steroids as com-
pared to healthy patients was determined by statistical analy-
sis using the Wilcox Mann Whitney rank sum test (Glantz S A.
Primer of Biostatistics. 5th ed. New York, USA: McGraw-
Hill Medical Publishing Division, 2002).

[0225] FIG. 11 shows a diagrammatic representation of
gene expression profiles of blood samples from individuals
who were subject to systemic steroids as described herein as
compared with gene expression profiles from normal indi-
viduals. Expression profiles were generated using Gene-
Spring software analysis as described herein. Each column
represents the hybridization pattern resulting from a single
individual. In this example, patients taking systemic steroids
also presented with OA, as described herein. Normal indi-
viduals have no known medical conditions and were not
taking any known medication. Hybridizations to create said
gene expression profiles were done using the ChondroChip
(version 2). A dendogram analysis is shown above. Samples
are clustered and marked as representing patients who are
taking systemic steroids or normal. The “*” indicates those
patients who abnormally clustered as either systemic steroids
or normal despite presenting with the reverse. The number of
hybridizations profiles determined for patients with systemic
steroids and normal individuals are shown. 605 genes were
identified as being differentially expressed with a p value of
<0.05 as between patients with systemic steroids and normal
individuals is noted. The identity of the differentially
expressed genes is shown in Table 3D.

EXAMPLE 14

[0226] ChondroChip Microarray Data Analysis of Gene
Expression Profiles of Blood Samples from Individuals hav-
ing Hypertension as Compared with Gene Expression Pro-
files from Normal Individuals

[0227] This example demonstrates the use of the claimed
invention to detect differential gene expression in blood
samples taken from patients with hypertension but without
osteoarthritis as compared to blood samples taken from
healthy patients.

[0228] As used herein, the term “hypertension” is defined
as high blood pressure or elevated arterial pressure. Patients
identified with hypertension herein include persons who have
anincreased risk of developing a morbid cardiovascular event
and/or persons who benefit from medical therapy designed to
treat hypertension. Patients identified with hypertension also
can include persons having systolic blood pressure of >130
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mm Hg or a diastolic blood pressure of >90 mm Hg or a
person takes antihypertensive medication.

[0229] Blood samples were taken from patients who were
diagnosed with hypertension as defined herein. Gene expres-
sion profiles were then analyzed and compared to profiles
from patients unaffected by any disease. In each case, the
diagnosis of hypertension was corroborated by a skilled
Board certified physician.

[0230] Total mRNA from a drop of peripheral whole blood
taken from each patient was isolated using TRIzol® reagent
(GIBCO) and fluorescently labeled probes for each blood
sample were generated as described above. Each probe was
denatured and hybridized to a 15K Chondrogene Microarray
Chip (ChondroChip) as described herein. Identification of
genes differentially expressed in blood samples from patients
with hypertension as compared to healthy patients was deter-
mined by statistical analysis using the Wilcox Mann Whitney
rank sum test (Glantz S A, Primer of Biostatistics. Sthed. New
York, USA: McGraw-Hill Medical Publishing Division,
2002).

[0231] FIG. 12 shows a diagrammatic representation of
gene expression profiles of blood samples from individuals
having hypertension as compared with gene expression pro-
files from samples of both non-hypertensive and normal indi-
viduals. Expression profiles were generated using Gene-
Spring software analysis as described herein. Each column
represents the hybridization pattern resulting from a single
individual. Non-hypertensive individuals presented without
hypertension, but may have presented with other medical
conditions and may be under various treatment regimes. Nor-
mal individuals have no known medical conditions and were
not taking any known medication. Hybridizations to create
said gene expression profiles were done using the Chondro-
Chip (version 2). A dendogram analysis is shown above.
Samples are clustered and marked as representing patients
who are hypertensive, normal or non-hypertensive. The “*”
indicates those patients who abnormally clustered as either
hypertensive, non-hypertensive or normal despite actual pre-
sentation. The number of hybridizations profiles determined
for hypertensive patients, non-hypertensive patients and nor-
mal individuals are shown. 1,993 genes identified as being
differentially expressed with a p value of <0.05 as between
the hypertensive patients and the combined normal and non-
hypertensive individuals is noted. The identity of the differ-
entially expressed genes are shown in Table 3E.

EXAMPLE 15

[0232] ChondroChip Microarray Data Analysis of Gene
Expression Profiles of Blood Samples from Individuals hav-
ing Obesity as Compared with Gene Expression Profiles from
Normal Individuals

[0233] This example demonstrates the use of the claimed
invention to detect differential gene expression in blood
samples taken from patients with obesity but without osteoar-
thritis as compared to blood samples taken from healthy
patients.

[0234] As used herein, “obesity” is defined as an excess of
adipose tissue that imparts a health risk. Obesity, is assessed
in terms of height and weight in the relevance of age. Patients
who are considered obese include, but are not limited to,
patients having a body mass index or BMI ((defined as body
weight in kg divided by (height in meters)®) greater than or
equal to 30.0. Patients having obesity as defined herein are
those without BMI of greater than or equal to 30.0.
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[0235] Blood samples were taken from patients who were
diagnosed with hypertension as defined herein. Gene expres-
sion profiles were then analyzed and compared to profiles
from patients unaffected by any disease. In each case, the
diagnosis of obesity was corroborated by a skilled Board
certified physician.

[0236] Total mRNA from a drop of peripheral whole blood
taken from each patient was isolated using TRIzol® reagent.
(GIBCO) and fluorescently labeled probes for each blood
sample were generated as described above. Each probe was
denatured and hybridized to a (Chondrochip) as described
herein. Identification of genes differentially expressed in
blood samples from patients with obesity as compared to
healthy patients was determined by statistical analysis using
the Wilcox Mann Whitney rank sum test (Glantz S A. Primer
of Biostatistics. 5th ed. New York, USA: McGraw-Hill Medi-
cal Publishing Division, 2002).

[0237] FIG. 13 shows a diagrammatic representation of
gene expression profiles of blood samples from individuals
who were identified as obese as described herein as compared
with gene expression profiles from normal and non-obese
individuals. Expression profiles were generated using Gene-
Spring software analysis as described herein. Each column
represents the hybridization pattern resulting from a single
individual. Normal individuals have no known medical con-
ditions and were not taking any known medication. Non-
obese individuals presented without obesity, but may have
presented with other medical conditions and may be under
various treatment regimes. Hybridizations to create said gene
expression profiles were done using the ChondroChip (ver-
sion 2). A dendogram analysis is shown above. Samples are
clustered and marked as representing patients who are obese,
normal or non-obese. The “*” indicates those patients who
abnormally clustered as either obese, normal or non-obese
despite actual presentation. The number of hybridizations
profiles determined for obese patients, non-obese patients
and normal individuals are shown. 1,147 genes were identi-
fied as being differentially expressed with a p value of <0.05
as between the obese patients and the combination of normal
and non-obese individuals is noted. The identity of the differ-
entially expressed genes is shown in Table 3F.

EXAMPLE 16

[0238] ChondroChip Microarray Data Analysis of Gene
Expression Profiles of Blood Samples from Individuals hav-
ing Type 2 Diabetes as Compared with Gene Expression
Profiles from Normal Individuals

[0239] This example demonstrates the use of the claimed
invention to detect differential gene expression in blood
samples taken from patients with type 2 diabetes but without
osteoarthritis as compared to blood samples taken from
healthy patients.

[0240] As used herein, “diabetes”, or “diabetes mellitus”
includes both “type 1 diabetes” (insulin-dependent diabetes
(IDDM)) and “type 2 diabetes” (insulin-independent diabetes
(NIDDM). Both type 1 and type 2 diabetes characterized in
accordance with Harrison’s Principles of Internal Medicine
14th edition, as a person having a venous plasma glucose
concentration 2140 mg/dL on at least two separate occasions
after overnight fasting and venous plasma glucose concentra-
tion 2200 mg/dL at 2 h and on at least one other occasion
during the 2-h test following ingestion of 75 g of glucose.
Patients identified as having type 2 diabetes as described
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herein are those demonstrating insulin-independent diabetes
as determined by the methods described above.

[0241] Blood samples were taken from patients who were
diagnosed with type II diabetes as defined herein. Gene
expression profiles were then analyzed and compared to pro-
files from patients unaffected by any disease. In each case, the
diagnosis of type II diabetes was corroborated by a skilled
Board certified physician.

[0242] Total mRNA from a drop of peripheral whole blood
taken from each patient was isolated using TRIzol® reagent
(GIBCO) and fluorescently labeled probes for each blood
sample were generated as described above. Each probe was
denatured and hybridized to a 15K Chondrogene Microarray
Chip (Chondrochip) as described herein. Identification of
genes differentially expressed in blood samples from patients
with type diabetes as compared to healthy patients was deter-
mined by statistical analysis using the Wilcox Mann Whitney
rank sum test (Glantz S A. Primer of Biostatistics. Sthed. New
York, USA: McGraw-Hill Medical Publishing Division,
2002).

[0243] FIG. 14 shows a diagrammatic representation of
gene expression profiles of blood samples from individuals
who were identified as having type 2 diabetes as described
herein as compared with gene expression profiles from nor-
mal and non-type 2 diabetes individuals. Expression profiles
were generated using GeneSpring software analysis as
described herein. Each column represents the hybridization
pattern resulting from a single individual. Normal individuals
have no known medical conditions and were not taking any
known medication. Non-type 2 diabetes individuals pre-
sented without type 2 diabetes, but may have presented with
other medical conditions and may be under various treatment
regimes. Hybridizations to create said gene expression pro-
files were done using the ChondroChip (version 2). A den-
dogram analysis is shown above. Samples are clustered and
marked as representing patients who have type 2 diabetes, are
normal or do not have type 2 diabetes. The “*” indicates those
patients who abnormally clustered despite actual presenta-
tion. The number of hybridizations profiles determined for
type 2 diabetes, non-type 2 diabetes and normal individuals
are shown. 915 were identified as being differentially
expressed with a p value of <0.05 as between the type 2
diabetes patients and the combination of normal and non type
2 diabetes individuals is noted. The identity of the differen-
tially expressed genes is shown in Table 3G.

EXAMPLE 17

[0244] Chondrochip Microarray Data Analysis of Gene
Expression Profiles of Blood Samples from Individuals hav-
ing hyperlipidemia as Compared with Gene Expression Pro-
files from Normal Individuals

[0245] This example demonstrates the use of the claimed
invention to detect differential gene expression in blood
samples taken from patients with hyperlipidemia but without
osteoarthritis as compared to blood samples taken from
healthy patients.

[0246] As used herein, “hyperlipidemia” is defined as an
elevation of lipid protein profiles and includes the elevation of
chylomicrons, very low-density lipeproteins (VLDL), inter-
mediate-density lipoproteins (IDL), low-density lipoproteins
(LDL), and/or high-density lipoproteins (HDL) as compared
with the general population. Hyperlipidemia includes hyper-
cholesterolemia and/or hypertriglyceridemia. By hypercho-
lesterolemia, it is meantelevated fasting plasma total choles-
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terol level of >200 mg/dL, and/or LDL-cholesterol levels of
>130 mg/dL. A desirable level of HDL-cholesterol is >60
mg/dL. By hypertriglyceridemia it is meant plasma triglyc-
eride (TG) concentrations of greater than the 90 or 95%
percentile for age and sex and can include, for example,
TG>160 mg/dL as determined after an overnight fast.
[0247] Blood samples were taken from patients who were
diagnosed with hyperlipidemia as defined herein. Gene
expression profiles were then analyzed and compared to pro-
files from patients unaffected by any disease. In each case, the
diagnosis of hyperlipidemia was corroborated by a skilled
Board certified physician.

[0248] Total mRNA from a drop of peripheral whole blood
taken from each patient was isolated using TRIzol® reagent
(GIBCO) and fluorescently labeled probes for each blood
sample were generated as described above. Each probe was
denatured and hybridized to a 15K Chondrogene Microarray
Chip (Chondrochip) as described herein. Identification of
genes differentially expressed in blood samples from patients
with hyperlipidemia as compared to healthy patients was
determined by statistical analysis using the Wilcox Mann
Whitney rank sum test (Glantz S A. Primer of Biostatistics.
5th ed. New York, USA: McGraw-Hill Medical Publishing
Division, 2002).

[0249] FIG. 15 shows a diagrammatic representation of
gene expression profiles of blood samples from individuals
who were identified as having hyperlipidemia as described
herein as compared with gene expression profiles from nor-
mal and non-hyperlipidemia patients. Expression profiles
were generated using GeneSpring software analysis as
described herein. Each column represents the hybridization
pattern resulting from a single individual. Normal individuals
have no known medical conditions and were not taking any
known medication. Non hyperlipidemia individuals pre-
sented without elevated cholesterol or elevated triglycerides
but may have presented with other medical conditions and
may be under various treatment regimes. Hybridizations to
create said gene expression profiles were done using the
ChondroChip (version2). A dendogram analysis is shown
above. Samples are clustered and marked as representing
patients who have elevated lipids and/or cholesterol, are nor-
mal or do not have elevated lipids or cholesterol. The “*”
indicates those patients who abnormally clustered as having
either hyperlipidemia, normal or non-hyperlipidemia despite
actual presentation. The number of hybridizations profiles
determined for hyperlipidemia patients, non-hyperlipidemia
patients and normal individuals are shown. 1,022 genes were
identified as being differentially expressed with a p value of
<0.05 as between the patients with hyperlipidemia and the
combination of normal and non hyperlipidemia individuals.
The identity of the differentially expressed genes is shown in
Table 3H.

EXAMPLE 18

[0250] Chondrochip Microarray Data Analysis of Gene
Expression Profiles of Blood Samples from Individuals hav-
ing Lung Disease as Compared with Gene Expression Pro-
files from Normal Individuals

[0251] This example demonstrates the use of the claimed
invention to detect differential gene expression in blood
samples taken from patients with lung disease but without
osteoarthritis as compared to blood samples taken from
healthy patients.
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[0252] As used herein, “lung disease” encompasses any
disease that affects the respiratory system and includes bron-
chitis, chronic obstructive lung disease, emphysema, asthma,
lung cancer. Patients identified as having lung disease
includes patients having one or more of the above noted
conditions.

[0253] Blood samples were taken from patients who were
diagnosed with lung disease as defined herein. Gene expres-
sion profiles were then analyzed and compared to profiles
from patients unaffected by any disease. In each case, the
diagnosis of lung disease was corroborated by a skilled Board
certified physician.

[0254] Total mRNA from a drop of peripheral whole blood
taken from each patient was isolated using TRIzol® reagent
(GIBCO) and fluorescently labeled probes for each blood
sample were generated as described above. Each probe was
denatured and hybridized to a 15K Chondrogene Microarray
Chip (Chondrochip) as described herein. Identification of
genes differentially expressed in blood samples from patients
with lung disease as compared to healthy patients was deter-
mined by statistical analysis using the Wilcox Mann Whitney
rank sum test (Glantz S A. Primer of Biostatistics. Sthed. New
York, USA: McGraw-Hill Medical Publishing Division,
2002).

[0255] FIG. 16 shows a diagrammatic representation of
gene expression profiles of blood samples from individuals
who were identified as having lung disease as described
herein as compared with gene expression profiles from nor-
mal and non lung disease individuals. Expression profiles
were generated using GeneSpring software analysis as
described herein. Each column represents the hybridization
pattern resulting from a single individual. Normal individuals
have no known medical conditions and were not taking any
known medication. Non-lung disease individuals presented
without lung disease, but may have presented with other
medical conditions and may be under various treatment
regimes. Hybridizations to create said gene expression pro-
files were done using the ChondroChip (version 2). A den-
dogram analysis is shown above. Samples are clustered and
marked as representing patients who have lung disease, are
normal or do not have lung disease. The “*” indicates those
patients who abnormally clustered despite actual presenta-
tion. The number of hybridizations profiles determined for
either the lung disease patients, non-lung disease patients and
normal individuals are show. 596 genes were identified as
being differentially expressed with a p value of <0.05 as
between the lung disease patients and the combination of
normal and non lung disease individuals is noted. The identity
of the differentially expressed genes is shown in Table 31.

EXAMPLE 19

[0256] Affymetrix U133 A Chip Microarray Data Analysis
of Gene Expression Profiles of Blood Samples from Individu-
als having Bladder Cancer as Compared with Gene Expres-
sion Profiles from Normal Individuals

[0257] This example demonstrates the use of the claimed
invention to detect differential gene expression in blood
samples taken from patients with bladder cancer but without
osteoarthritis as compared to blood samples taken from
healthy patients.

[0258] As used herein, the term “cancer” or “carcinoma” is
defined as a disease in, which cells behave abnormally and
includes; (i) cancers which originate from a single cell pro-
liferating to form a clone of malignant cells, (ii) cancers
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wherein the growth of the cell is not regulated by normal
biological and physical influences of the environment, (iii)
anaplasic cancer, wherein the cells lack normal coordinated
cell differentiation and (iv) metastasis cancer, wherein the
cells have the capacity for discontinuous growth and dissemi-
nation to other parts of the body. The diagnosis of cancer can
include careful clinical assessment and/or diagnostic investi-
gations including endoscopy, imaging, histopathology, cytol-
ogy and laboratory studies.

[0259] As used herein, “bladder cancer” includes carcino-
mas that occur in the transitional epithelium lining the urinary
tract, starting at the renal pelvis and extending through the
ureter, the urinary bladder, and the proximal two-thirds of the
urethra. As used herein, patients diagnosed with bladder can-
cer include patients diagnosed utilizing any of the following
methods or a combination thereof: urinary cytologic evalua-
tion, endoscopic evaluation for the presence of malignant
cells, CT (computed tomography), MRI (magnetic resonance
imaging) for metastasis status.

[0260] Blood samples were taken from patients who were
diagnosed with bladder cancer as defined herein. Gene
expression profiles were then analyzed and compared to pro-
files from patients unaffected by any disease. In each case, the
diagnosis of bladder cancer was corroborated by a skilled
Board certified physician.

[0261] Total mRNA from a drop of peripheral whole blood
taken from each patient was isolated using TRIzol® reagent
(GIBCO) and fluorescently labeled probes for each blood
sample were generated as described above. Each probe was
denatured and hybridized to a Affymetrix U133A Chip as
described herein. Identification of genes differentially
expressed in blood samples from patients with bladder cancer
as compared to healthy patients was determined by statistical
analysis using the Wilcox Mann Whitney rank sum test
(Glantz S A. Primer of Biostatistics. 5th ed. New York, USA:
McGraw-Hill Medical Publishing Division, 2002).

[0262] FIG. 17 shows a diagrammatic representation of
gene expression profiles of blood samples from individuals
who were identified as having bladder cancer as described
herein as compared with gene expression profiles from non
bladder cancer individuals. Expression profiles were gener-
ated using GeneSpring software analysis as described herein.
Each column represents the hybridization pattern resulting
from a single individual. Non bladder cancer individuals pre-
sented without bladder cancer, but may have presented with
other medical conditions and may be under various treatment
regimes. Hybridizations to create said gene expression pro-
files were done using the Affymetrix U1338 chip. A den-
dogram analysis is shown above. Samples are clustered and
marked as representing patients who have bladder cancer, or
do not have bladder cancer. The “*” indicates those patients
who abnormally clustered as either bladder cancer, or non
bladder cancer despite actual presentation. The number of
hybridizations profiles determined for patients with bladder
cancer and without bladder cancer are shown. 4,228 genes
were identified as being differentially expressed with a p
value of <0.05 as between the bladder cancer patients and the
non bladder cancer individuals is noted. The identity of the
differentially expressed genes is shown in Table 3J.

EXAMPLE 20

[0263] Affymetrix U133A Chip Microarray Data Analysis
of Gene Expression Profiles of Blood Samples from Individu-
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als having Early or Advanced Bladder Cancer as Compared
with Gene Expression Profiles from Normal Individuals
[0264] This example demonstrates the use of the claimed
invention to detect differential gene expression in blood
samples taken from patients with early or advanced late stage
bladder cancer but without osteoarthritis as compared to
blood samples taken from healthy patients.

[0265] As used herein, “early stage bladder cancer”
includes bladder cancer wherein the detection of the anatomic
extent of the tumor, both in its primary location and in meta-
static sites, as defined by the TNM staging system in accor-
dance with Harrison’s Principles of Internal Medicine 14th
edition can be considered early stage. More specifically, early
stage bladder cancer can include those instances wherein the
carcinoma is mainly superficial.

[0266] As used herein, “advanced stage bladder cancer” is
defined as bladder cancer wherein the detection of the ana-
tomic extent of the tumor, both in its primary location and in
metastatic sites, as defined by the TNM staging system in
accordance with Harrison’s Principles of Internal Medicine
14th edition, can be considered as advanced stage. More
specifically, advanced stage carcinomas can involve instances
wherein the cancer has infiltrated the muscle and wherein
metastasis has occurred.

[0267] Blood samples were taken from patients who were
diagnosed with early or advanced late stage bladder cancer as
defined herein. Gene expression profiles were then analyzed
and compared to profiles from patients unaffected by any
disease. In each case, the diagnosis of early or advanced late
stage bladder cancer was corroborated by a skilled Board
certified physician.

[0268] Total mRNA from a drop of peripheral whole blood
taken from each patient was isolated using TRIzol® reagent
(GIBCO) and fluorescently labeled probes for each blood
sample were generated as described above. Each probe was
denatured and hybridized to a Affymetrix U133A Chip as
described herein. Identification of genes differentially
expressed in blood samples from patients with early or
advanced late stage bladder cancer as compared to healthy
patients was determined by statistical analysis using the Wil-
cox Mann Whitney rank sum test (Glantz S A. Primer of
Biostatistics. 5th ed. New York; USA: McGraw-Hill Medical
Publishing Division, 2002).

[0269] FIG. 18 shows a diagrammatic representation of
gene expression profiles of blood samples from individuals
who were identified as having advanced stage bladder cancer
or early stage bladder cancer as described herein as compared
with gene expression profiles from non bladder cancer,indi-
viduals. Expression profiles were generated using Gene-
Spring software analysis as described herein. Each column
represents the hybridization pattern resulting from a single
individual. Non bladder cancer individuals presented without
bladder cancer, but may have presented with other medical
conditions and may be under various treatment regimes.
Hybridizations to create said gene expression profiles were
done using the Affymetrix U1338 chip. A dendogram analy-
sis is shown above. Samples are clustered and marked as
representing patients who have early stage bladder cancer,
advanced stage bladder cancer, or do not have bladder cancer.
The “*” indicates those patients who abnormally clustered
despite actual presentation. The number of hybridizations
profiles determined for either early stage bladder cancer,
advanced bladder cancer or non-bladder cancer are shown.
3,518 genes were identified as being differentially expressed
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with a p value of <0.05 as between the bladder cancer patients
and the non bladder cancer individuals is noted. The identity
of the differentially expressed genes is shown in Table 3K.

EXAMPLE 21

[0270] Affymetrix U133A Chip Microarray Data Analysis
of Gene Expression Profiles of Blood Samples from Individu-
als having Coronary Artery Disease as Compared with Gene
Expression Profiles from Normal Individuals

[0271] This example demonstrates the use of the claimed
invention to detect differential gene expression in blood
samples taken from patients with coronary artery disease but
without osteoarthritis as compared to blood samples taken
from healthy patients.

[0272] Asusedherein, “Coronary artery disease” (CAD) is
defined as a condition wherein at least one coronary artery has
>50% luminal diameter stenosis, as diagnosed by coronary
angiography and includes conditions in which there is athero-
matous narrowing and subsequent occlusion of the vessel.
CAD includes those conditions which manifest as angina,
silent ischaemia, unstable angina, myocardial infarction,
arrhythmias, heart failure, and sudden death. Patients identi-
fied as having CAD herein Coronary artery disease is defined

[0273] Blood samples were taken from patients who were
diagnosed with Coronary artery disease as defined herein.
Gene expression profiles were then analyzed and compared to
profiles from patients unaffected by any disease. In each case,
the diagnosis of Coronary artery disease was corroborated by
a skilled Board certified physician.

[0274] Total mRNA from a drop of peripheral whole blond
taken from each patient was isolated using TRIzol® reagent
(GIBCO) and fluorescently labeled probes for each blood
sample were generated as described above. Each probe was
denatured and hybridized to a Affymetrix U133A Chip as
described herein. Identification of genes differentially
expressed in blood samples from patients with Coronary
artery disease as compared to healthy patients was deter-
mined by statistical analysis using the Wilcox Mann Whitney
rank sum test (Glantz S A. Primer of Biostatistics. Sthed. New
York, USA: McGraw-Hill Medical Publishing Division,
2002).

[0275] FIG. 19 shows a diagrammatic representation of
gene expression profiles of blood samples from individuals
who were identified as having coronary artery disease (CAD)
as described herein as compared with gene expression pro-
files from non-coronary artery disease individuals. Expres-
sion profiles were generated using GeneSpring software
analysis as described herein. Each column represents the
hybridization pattern resulting from a single individual. Non
coronary artery disease individuals presented without coro-
nary artery disease, but may have presented with other medi-
cal conditions and may be under various treatment regimes.
Hybridizations to create said gene expression profiles were
done using the Affymetrix™ U1338 chip. A dendogram
analysis is shown above. Samples are clustered and marked as
representing patients who have coronary artery disease or do
not have coronary artery disease. The ‘“*” indicates those
patients who abnormally clustered despite actual presenta-
tion. The number of hybridizations profiles determined for
patients with CAD or without CAD are shown. 967 genes
were identified as being differentially expressed with a p
value 0f <0.05 as between the coronary artery disease patients
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and those individuals without coronary artery disease is
noted. The identity of the differentially expressed genes is
shown in Table 3L.

EXAMPLE 22

[0276] Affymetrix U133 A Chip Microarray Data Analysis
of Gene Expression Profiles of Blood Samples from Individu-
als having Rheumatoid Arthritis as Compared with Gene
Expression Profiles from Normal Individuals

[0277] This example demonstrates the use of the claimed
invention to detect differential gene expression in blood
samples taken from patients with Rheumatoid arthritis but
without osteoarthritis as compared to blood samples taken
from healthy patients.

[0278] Rheumatoid arthritis (RA) is defined as a chronic,
multisystem disease of unknown etiology with the character-
istic feature of persistent inflammatory synovitis. Said
inflammatory synovitis usually involves peripheral joints in a
systemic distribution. Patients having RA as defined herein
were identified as having one or more of the following; (i)
cartilage destruction, (ii) bone erosions and/or-(iii) joint
deformities.

[0279] Blood samples were taken from patients who were
diagnosed Rheumatoid arthritis as defined herein. Gene
expression profiles were then analyzed and compared to pro-
files from patients unaffected by any disease. In each case, the
diagnosis of Rheumatoid arthritis was corroborated by a
skilled Board certified physician.

[0280] Total mRNA from a drop of peripheral whole blood
taken from each patient was isolated using TRIzol® reagent
(GIBCO) and fluorescently labeled probes for each blood
sample were generated as described above. Each probe was
denatured and hybridized to a Affymetrix U133A Chip as
described herein. Identification of genes differentially
expressed in blood samples from patients with Rheumatoid
arthritis as compared to healthy patients was determined by
statistical analysis using the Wilcox Mann Whitney rank sum
test (Glantz S A. Primer of Biostatistics. 5th ed. New York,
USA: McGraw-Hill Medical Publishing Division, 2002).

[0281] FIG. 20 shows a diagrammatic representation of
gene expression profiles of blood samples from individuals
who were identified as having rheumatoid arthritis as
described herein as compared with gene expression profiles
from non-rheumatoid arthritis individuals. Expression pro-
files were generated using GeneSpring software analysis as
described herein. Each column represents the hybridization
pattern resulting from a single individual. Normal individuals
have no known medical conditions and were not taking any
known medication. Non rheumatoid arthritis individuals pre-
sented without rheumatoid arthritis, but may have presented
with other medical conditions and may be under various
treatment regimes. Hybridizations to create said gene expres-
sion profiles were done using ChondroChip (version2). A
dendogram analysis is shown above. Samples are clustered
and marked as representing patients who have rheumatoid
arthritis or do not have rheumatoid arthritis. The “*” indicates
those patients who abnormally clustered despite actual pre-
sentation. The number of hybridizations profiles determined
for patients with rheumatoid arthritis and without rheumatoid
arthritis are shown. 2,068 genes were identified as being
differentially expressed with a p value of <0.05 as between
the rheumatoid arthritis patients and a combination of those
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individuals without rheumatoid arthritis and normal is noted.
The identity of the differentially expressed genes is shown in
Table 3M.

EXAMPLE 23

[0282] Affymetrix U133A Chip Microarray Data Analysis
of Gene Expression Profiles of Blood Samples from Individu-
als having Depression as Compared with Gene Expression
Profiles from Normal Individuals

[0283] This example demonstrates the use of the claimed
invention to detect differential gene expression in blood
samples taken from patients with depression but without
osteoarthritis as compared to blood samples taken from
healthy patients.

[0284] As used herein “mood disorders” are conditions
characterized by a disturbance in the regulation of mood,
behaviour, and affect. “Mood disorders” can include depres-
sion, anxiety, schizophrenia, bipolar disorder, manic depres-
sion and the like.

[0285] As used herein “depression” includes depressive
disorders or depression in association with medical illness or
substance abuse in addition to depression as a result of socio-
logical situations. Patients defined as having depression were
diagnosed mainly on the basis of clinical symptoms including
a depressed mood episode wherein a person displays a
depressed mood on a daily basis for a period of greater than 2
weeks. A depressed mood episode may be characterized by
sadness, indifference, apathy, or irritability and is usually
associated with changes in a number of neurovegetative func-
tions, including sleep patterns, appetite and weight, fatigue,
impairment in concentration and decision making.

[0286] Blood samples were taken from patients who were
diagnosed with depression as defined herein. Gene expres-
sion profiles were then analyzed and compared to profiles
from patients unaffected by any disease. In each case, the
diagnosis of depression was corroborated by a skilled Board
certified physician.

[0287] Total mRNA from a drop of peripheral whole blood
taken from each patient was isolated using TRIzol® reagent
(GIBCO) and fluorescently labeled probes for each blood
sample were generated as described above. Each probe was
denatured and hybridized to a Affymetrix U133A Chip as
described herein. Identification of genes differentially
expressed in blood samples from patients with depression as
compared to healthy patients was determined by statistical
analysis using the Wilcox Mann Whitney rank sum test
(Glantz S A. Primer of Biostatistics. 5th ed. New York, USA:
McGraw-Hill Medical Publishing Division, 2002).

[0288] FIG. 21 shows a diagrammatic representation of
gene expression profiles of blood samples from individuals
who were identified as having depression as described herein
as compared with gene expression profiles from non-depres-
sion individuals. Expression profiles were generated using
GeneSpring software analysis as described herein. Each col-
umn represents the hybridization pattern resulting from a
single individual. Normal individuals have no known medical
conditions and were not taking any known medication. Non
depression individuals presented without depression, but may
have presented with other medical conditions and may be
under various treatment regimes. Hybridizations to create
said gene expression profiles were done using ChondroChip
(version2). A dendogram analysis is shown above. Samples
are clustered and marked as representing patients who have
depression, having non-depression or normal. The “*” indi-
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cates those patients who abnormally clustered despite actual
presentation. The number of hybridizations profiles deter-
mined for patients with depression, non-depression and nor-
mal are shown. 941 genes were identified as being differen-
tially expressed with a p value of <0.05 as between the
patients with depression and a combination of those individu-
als without depression and normal is noted. The identity of
the differentially expressed genes is shown in Table 3N.

EXAMPLE 24

[0289] ChondroChip Microarray Data Analysis of Gene
Expression Profiles of Blood Samples from Individuals hav-
ing Osteoarthritis as Compared with Gene Expression Pro-
files from Normal Individuals

[0290] This example demonstrates the use of the claimed
invention to detect differential gene expression in blood
samples taken from patients who were identified as having
various stages of osteoarthritis as compared to blood samples
taken from healthy patients.

[0291] Osteoarthritis (OA), as used herein also known as
“degenerative joint disease”, represents failure of a diarthro-
dial (movable, synovial-lined) joint. It is a condition, which
affects joint cartilage, and or subsequently underlying bone
and supporting tissues leading to pain, stiffness, movement
problems and activity limitations. It most often affects the
hip, knee, foot, and hand, but can affect other joints as well.
[0292] OA severity can be graded according to the system
described by Marshall (Marshall K W. J Rheumatol, 1996:23
(4)582-85). Briefly, each of the six knee articular surfaces was
assigned a cartilage grade with points based on the worst
lesion seen on each particular surface. Grade 0 is normal (0
points), Grade 1 cartilage is soft or swollen hut the articular
surface is intact (1 point). In Grade II lesions, the cartilage
surface is not intact but the lesion does not extend down to
subchondral bone (2 points). Grade III damage extends to
subchondral bone but the bone is neither eroded nor ebur-
nated (3 points). In Grade IV lesions, there is eburnation of or
erosion into bone (4 points). A global OA score is calculated
by summing the points from all six cartilage surfaces. If there
is any associated pathology, such as meniscus tear, an extra
point will be added to the global score. Based on the total
score, each patient is then categorized into one of four OA
groups: mild (1-6), moderate (7-12), marked (13-18), and
severe (>18). As used herein, patients identified with OA may
be categorized in any of the four OA groupings as described
above.

[0293] Blood samples were taken from patients who were
diagnosed with osteoarthritis as defined herein. Gene expres-
sion profiles were then analyzed and compared to profiles
from patients unaffected by any disease. In each case, the
diagnosis of osteoarthritis was corroborated by a skilled
Board certified physician.

[0294] Total mRNA from a drop of peripheral whole blood
taken from each patient was isolated using TRIzol® reagent
(GIBCO) and fluorescently labeled probes for each blood
sample were generated as described above. Each probe was
denatured and hybridized to a 15K Chondrogene Microarray
Chip (Chondrochip) as described herein. Identification of
genes differentially expressed in blood samples from patients
with disease as compared to healthy patients was determined
by statistical analysis using the Wilcox Mann Whitney rank
sum test (Glantz S A. Primer of Biostatistics. 5th ed. New
York, USA: McGraw-Hill Medical Publishing Division,
2002).
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[0295] FIG. 22 shows a diagrammatic representation of
gene expression profiles of blood samples from individuals
having osteoarthritis as compared with gene expression pro-
files from normal individuals. Expression profiles were gen-
erated using GeneSpring software analysis as described
herein. Each column represents the hybridization pattern
resulting from a single individual. Normal individuals have
no known medical conditions and were not taking any known
medication. Hybridizations to create said gene expression
profiles were done using the ChondroChip (version 2). A
dendogram analysis is shown above. Samples are clustered
and marked as representing patients who presented with dif-
ferent stages of osteoarthritis or normal. The “*” indicates
those patients who abnormally clustered despite actual pre-
sentation. The number of hybridizations profiles determined
for either osteoarthritis patients or normal individuals are
shown. 300 differentially expressed genes were identified as
being differentially expressed with a p value of <0.05 as
between the osteoarthritis patients and normal individuals.
The identity of the differentially expressed genes is shown in
Table 30.

EXAMPLE 25

[0296] Microarray Data Analysis of Gene Expression Pro-
files of Blood samples from Individuals Undergoing Thera-
peutic Treatment as compared with Gene Expression Profiles
from Individuals not Undergoing Treatment

[0297] This example demonstrates the use of the claimed
invention to detect differential gene expression in blood
samples taken from individuals undergoing therapeutic treat-
ment as compared with gene expression profiles from indi-
viduals not undergoing treatment.

[0298] Blood samples are taken from patients who are
undergoing therapeutic treatment. Gene expression profiles
are then, analyzed and compared to profiles from patients not
undergoing treatment.

[0299] Total mRNA from a drop of peripheral whole blood
taken from each patient is isolated using TRIzol® reagent
(GIBCO) and fluorescently labeled probes for each blood
sample are generated as described above. Each probe is dena-
tured and hybridized to a microarray for example the 15K
Chondrogene Microarray Chip (Chondrochip), Affymetrix
Genechip or Blood chip as described herein. Identification of
genes differentially expressed in blood samples from patients
undergoing therapeutic treatment as compared to patients not
undergoing treatment is determined by statistical analysis
using the Wilcox Mann Whitney rank sum test (Glantz S A.
Primer of Biostatistics. 5th ed. New York, USA: McGraw-
Hill Medical Publishing Division, 2002). Expression profiles
are generated using GeneSpring software analysis as
described herein. The number of differentially expressed
genes are then identified as being differentially expressed
with a p value of <0.05.

[0300] All patents, patent applications, and published ref-
erences cited herein are hereby incorporated by reference in
their entirety. While this invention has been particularly
shown and described with references to preferred embodi-
ments thereof, it will be understood by those skilled in the art
that various changes in form and details may be made therein
without departing from the scope of the invention encom-
passed by the appended claims.

[0301] One skilled in the art will appreciate readily that the
present invention is well adapted to carry out the objects and
obtain the ends and advantages mentioned, as well as those
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objects, ends and advantages inherent herein. The present plary, and are not intended as limitations on the scope of the
examples, along with the methods, procedures, treatments, invention. Changes therein and other uses will occur to those
molecules, and specific compounds described herein are skilled in the art which are encompassed within the spirit of
presently representative of preferred embodiments, are exem- the invention as defined by the scope of the claims.
SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 112

<210> SEQ ID NO 1

<211> LENGTH: 110

<212> TYPE: DNA

<213> ORGANISM: Human

<400> SEQUENCE: 1

acacaacgta acaataacat atttagccaa tgtagtagac tgctatataa tacattagag 60

tgtcaattca ttccgtttac agccccattg ggtgtcaaat tttttttgtt 110

<210> SEQ ID NO 2

<211> LENGTH: 530

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (16)..(16)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (19)..(19)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (25)..(25)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (38)..(38)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (40)..(40)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (42)..(42)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (44)..(44)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (64)..(66)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (70)..(71)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (81)..(81)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (86)..(86)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (89)..(89)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:
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<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>

NAME/KEY: misc_feature
LOCATION: (117)..(117)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (121)..(121)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (123)..(123)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (135)..(135)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (143)..(143)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (177)..(177)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (179)..(179)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (181)..(181)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (193)..(194)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (209)..(210)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (215)..(215)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (217)..(217)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (221)..(221)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (228)..(228)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (233)..(233)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (236)..(236)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (243)..(243)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (251)..(254)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (270)..(270)
OTHER INFORMATION: n is
FEATURE:

a,

a,

a,

a,

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

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

NAME/KEY: misc_feature
LOCATION: (272)..(272)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (274)..(275)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (283)..(283)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (292)..(293)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (299)..(299)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (303)..(303)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (307)..(307)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (312)..(312)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (319)..(319)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (324)..(325)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (328)..(329)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (342)..(342)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (345)..(345)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (366)..(366)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (377)..(377)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (382)..(382)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (391)..(391)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (395)..(395)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (400)..(400)
OTHER INFORMATION: n is
FEATURE:

a,

a,

a,

a,

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or
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<221> NAME/KEY: misc_feature

<222> LOCATION: (412)..(413)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (422)..(422)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (424)..(424)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (426)..(426)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (433)..(433)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (439)..(439)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (442)..(442)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (452)..(452)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (460)..(460)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (463)..(463)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (471)..(471)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (495)..(495)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (500)..(500)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (504)..(504)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (516)..(516)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 2

gectgttecta tacagnttnt aaatntcatt tcagatcntn tntntgtgat aatgaatgcet
gttnnntagn natcctatat natgtnegna cacatcctaa agcataggat gaaaaantga
nanccttagg atttngagca cantgecttt acctgaatat atacagcaca gttcetgnant
ncctggegtyg tgnnactgga gatctctann aaaangnata nagtgggngg genctntgge
gentgeeggt nnnnectaaa ttttecccan gngnnggagg cengtcacct gnneccatng
cgntetngac cngectgtna acgnntanng gagecttagt cnctnctaaa aacacaaaat

tagcenggea tgggggntgg gncccttgta ntetnagetn cttgggagge tnngccagga

60

120

180

240

300

360

420
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antncnettg aancegggna gngggtggee tnaagtttgn ggnaaggcca ntgatcaccyg

ccecttecee tecangecen gggngaaggg atttgngact teegttttgg

<210> SEQ ID NO 3
<211> LENGTH: 215
<212> TYPE: DNA

<213> ORGANISM: Human

<400> SEQUENCE: 3

cggcacgagg atcaatttge cttggaagaa caaaaggaaa gtctggaaat gcagaaagta
tggatgctga accacataac agcagatgge attgetgtga agtatactgg atggaataca
ttcaagegtt aatatttaat tctttttgtg gaaggtcaca caattaaaat ttaattggge

atggaggcett aggacggggt aaaaaagtct ttaga

<210> SEQ ID NO 4
<211> LENGTH: 129
<212> TYPE: DNA

<213> ORGANISM: Human

<400> SEQUENCE: 4
gtttettttt cctaaaacgg ttttatttaa ctcaatgtgt caaagttttt ttttaataat
cccaagaggyg atgaagecgt gtccacaggg atatatacat cattatggtt cccatcttte

atacatgaa

<210> SEQ ID NO 5

<211> LENGTH: 361

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (13)..(14)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (16)..(16)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (20)..(21)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (25)..(28)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (42)..(42)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (52)..(52)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (55)..(55)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (57)..(57)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (59)..(59)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

480

530

60

120

180

215

60

120

129



US 2011/0275069 A1

29

-continued

Nov. 10, 2011

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

NAME/KEY: misc_feature
LOCATION: (63)..(63)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (65)..(65)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (68)..(68)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (72)..(72)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (74)..(74)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (77)..(77)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (91)..(91)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (102)..(102)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (117)..(117)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (127)..(128)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (169)..(169)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (172)..(172)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (192)..(192)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (203)..(203)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (243)..(244)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (248)..(249)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (253)..(253)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (283)..(283)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (288)..(288)
OTHER INFORMATION: n is
FEATURE:

a,

a,

a,

a,

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or
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<221> NAME/KEY: misc_feature

<222> LOCATION: (299)..(299)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (318)..(318)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (327)..(327)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (334)..(334)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (348)..(348)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (359)..(360)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 5

gggggctttt ttnnancggn ncegnnnnece cttectggga anttttggge cnttntntna
aangnggnct tnenggnaaa tgggtttttt nagggggetg gncaaaggtt ttttctntaa
tgggatnngg ccggcatttt aaaaaaaccce gectttggect ttttgctana tnggaaaaaa
tttttttaaa angcctaaga canggttttce ccttcatatg ccaaactttc cctaacattt
ggnntttnng ggngggcagg gggggatttt taaaccggat ttngggtnaa aaaaaatcng

gggggaattt ttgggganaa aaccttnggg gggnccccct ttgaaaanaa agggtgggnn

g

<210> SEQ ID NO 6

<211> LENGTH: 839

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (475)..(475)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (556)..(556)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (559)..(559)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (585)..(585)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (606)..(606)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (644)..(644)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (671)..(671)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (693)..(693)

60
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<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (695)..(695)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (714)..(714)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (742)..(742)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (744)..(744)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (756)..(756)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (765)..(765)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (768)..(768)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (808)..(808)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (815)..(815)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (823)..(823)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (830)..(830)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (837)..(837)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 6

ctegtgecga attcggecacyg agcaaagtac ctggacttta tggaatcctt ctatacttca
ttgtcaatca tttattggtt ctaaaaagga tcggacaatg tgctatttca gggaagecaa
tgttttggag taaaatgcac aaataatttc tcttgecttg caaacacatt tttttttetg
tcattgcaat gtgcacaaag ggccacgagg atctacaaga aagectgect tattctgace
aggagtgggg agctgacaag aggcttcaca gagcaggtga tgtttagaga ggaatgtcete
ccatttecta gtagectgtg aggctctcaa aaccgggaat caagtttcce ttetgaacte
agttctcaat cgtgtaggga tagggttccce aggtgtgect ctatgtgtag aggctctatt
ataccctgga tacacattga tatgcatgtg caatgctgga atcaccagec cccangtcect
ccteccaaat gtgcatgttt tttgacccat gtcacattta attttttttt tcaattgacg
ggtttttagg gcaaanttnc caaaacatcc cccactttge catantcccee tgtcattcca
tattgncttyg cactgacatg attcactcat tgatattgec tgtngegtte ctatggectt

tgagtttgca nactgggttt gggggaaacc cangnaaaaa aacctctttg aaanggggaa

60
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ccececccaat ggtgggggaa

gaccaggcag ggacctggga

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

<400>

atgggaaagt gtgtaagatt

ctaacctttyg attaggtcce

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

<400>

SEQ ID NO 7
LENGTH: 118
TYPE: DNA
ORGANISM: Human

SEQUENCE: 7

SEQ ID NO 8
LENGTH: 197
TYPE: DNA
ORGANISM: Human

SEQUENCE: 8

ananaactgg actttntttg ggagnccnga atttgcetett

ccctgaange ttttntaate ttnggggecn gaaaatntg

tagaaaaagc attaactatt agtaaacttt atcttaagcet

acaaaaatta ggtgatatgc aatttctaat ttagggec

gttgcagtga gccgagatca taccactgca ctccagcecta ggcaacagag cgagactcegg

tcaaaagaaa aaaaaaaagg gdgagctgggc gtgggtacta atgccgtaat cccaggectt

tgggaatcce aggcaaggtg gectttaggg caaggagtte ggaacctece tgctaacagg

taaacccecet ttcecectt

<210> SEQ ID NO 9

<211> LENGTH: 250

<212> TYPE: DNA

<213> ORGANISM: Human

<400> SEQUENCE: 9

gagaccaagg ccgecceget ctggtctcag
ctggtgtggg gcgcaggegg gaaacgagac
ctcctettea gggetgeagt ctgectgect
taaattccag ggactcttte tccectecte
aactggaagg

<210> SEQ ID NO 10

<211> LENGTH: 680

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (433)..(433)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (600)..(600)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (615)..(615)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (626)..(626)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (645)..(645)
<223> OTHER INFORMATION: n is a,

<220>

FEATURE:

accagttgtyg

ctctageate

gcatataccg

tgctectecag

or

or

or

or

or

ctgctettge tetggeteag

tggctgaagyg ctetgecaag

acttggccag acactgctge

ccaatccttg aggatttaat

780

839

60

118

60

120

180

197

60

120

180

240

250
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<221> NAME/KEY: misc_feature
<222> LOCATION: (661)..(661)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<400> SEQUENCE: 10
caccaaagaa gcaagagggc tttcttttgt ttctggggac aataactaac tttaatttge 60
tcttcaagaa gaaggaagcet gggtatatag gggaatggca gaagtgctceg cagatgaacc 120
atgaggagca tggtctttaa gaacatgctg agaaggaagc aacacagact ccatcactgg 180
gggaagcacc tgaatagagc actggtaaag gccagtctgt ggacctgagg ccagaggaga 240
tgccaggggt ccagatttca tggcccacag aaacggaact gatcatattt ggttgctgge 300
cagtgttcca tagaccaaga aggctggtag caagtataga ttcctctaca tagcttgaca 360
ggagaagaga aaggggaatg tagcacacag gatgcagcag gtgaataaga aaacctcctt 420
ttcccaggtt ggngacagtg agtgatctac agtgatactc aaaagattgt gattggtgtg 480
ggaattcctg tctcaatatg caatctgcca agaaaacact gtgatggttt cctgtaaagt 540
aaccctettt tcttatctcet aatttcacaa gactcttaaa tgagaggggg gggagaaagn 600
gttectttete actencctaa aactgngggt ctgecctggag aaaanctaca tctgcacaga 660
naatgctggt tagccaggaa 680
<210> SEQ ID NO 11
<211> LENGTH: 318
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 11
cctgcagagt actccatgga aacaattgcc gagcacgtgc tcgcaatttg ccgagcacgg 60
tceggtttga actcctagac taagactagg taggtgatac ataccttctt cccaccaagt 120
actcacgatc caaactatga attttagatt cggatcaaac gaggattgat ccgagggacc 180
aacgttgtga taaatcttac gtcgtcttat atattaagtt tttgtggagg atcggataag 240
tctatagtgt ttgtcacaga tagtcccgta ccacacccca gaccatagga gtcgetctcece 300
ggaccgeggt ctaatggg 318
<210> SEQ ID NO 12
<211> LENGTH: 155
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 12
tctcacattg gacatactca aaattcactt ataatcttca caccaccaaa aacttaccca 60
tatcaaatta taaacccacc cacattactt aaaatttttt acatttccca ataaaaaacc 120
caaataaaca aaaacttcca atctccattt aaaat 155
<210> SEQ ID NO 13
<211> LENGTH: 125
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 13
aataaacaaa catgccctct aatatatgaa ttcatcacac aacacgcaca ctgtccccac 60
aaacaccttt ttggtgtcaa gaagaaaaag actagcttca ctgaacagag aaatgctgga 120
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cagtg

<210> SEQ ID NO 14

<211> LENGTH: 168

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (6)..(6)
<223> OTHER INFORMATION: n is
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (15)..(15)
<223> OTHER INFORMATION: n is
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (37)..(38)
<223> OTHER INFORMATION: n is
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (47)..(47)
<223> OTHER INFORMATION: n is
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (56)..(57)
<223> OTHER INFORMATION: n is
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (94)..(94)
<223> OTHER INFORMATION: n is
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (127)..(127)
<223> OTHER INFORMATION: n is
<220> FEATURE:

<221>

NAME/KEY: misc_feature

<222> LOCATION: (155)..(155)
<223> OTHER INFORMATION: n is
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (157)..(157)
<223> OTHER INFORMATION: n is
<400> SEQUENCE: 14

a,

a,

ggcecentggg ggggnaggge cttttegggg

gggtttceeg gggaacccaa ccctttaagg

gaaaaanttt tcegggggge ccacccggga

<210> SEQ ID NO 15
<211> LENGTH: 438
<212> TYPE: DNA

<213> ORGANISM: Human

<400> SEQUENCE: 15

aaaaaacttec tttatagtcc ttatatattt

ggaacaaatt tgggatagaa atataaggct

cccacatttc catttttaat atatactgtg

atgttcacag aagcacctgg tctgtgaatg

tttgaatata tatttagttt tttaatgtgg

caaaatttgt gattttctaa atacttcttg

agtcctacct aatttgatga taaaattaca

accaagatgg tcaacaga

ccggggnngg
g9tngggggy

agggntnceg

ttaattgttt
gggattacag
ctttacaaat
gecatgccage
taggaaaatc
gctgcaggga

tggaagggat

gcecccenttt ggecennggg

aatttcccece caaaaaaagg

dggaaggg

atgttagggg aagctataga
gcatgagcca ccaagcccgg
attataatat gttttaaaat
attaaaaaaa ataagcattce
aaagccagag ggagtagaaa
agaaaccacg tcccaggega

tcttgttgge atgaggacct

125

60

120

168

60

120

180

240

300

360

420

438
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<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

aaggnctttt ccggncegge ceggeccccce

ctttaaggnt tgggggaatt cccccaaaaa

aaagggggaa ggcccccaaa accggggggy

aattcccaaa accaatttce aaaaggnaaa

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>

SEQ ID NO 16

LENGTH: 235

TYPE: DNA

ORGANISM: Human
FEATURE:

NAME/KEY: misc_feature
LOCATION: (5)..(5)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (15)..(15)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (39)..(39)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (47)..(47)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (52)..(52)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (69)..(69)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (154)..(154)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (207)..(207)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (217)..(217)
OTHER INFORMATION: n is

SEQUENCE: 16

SEQ ID NO 17

LENGTH: 294

TYPE: DNA

ORGANISM: Human
FEATURE:

NAME/KEY: misc_feature
LOCATION: (18)..(19)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (27)..(27)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (47)..(47)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (66)..(66)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (76)..(76)

ttggecccang

aggaaaaaat

gggnaaaaag

ccaacentte

ggggttnceg gnaaaccacc
tttccegggyg gcccaccegg
gtgggtttee ccetttttece

ccaaaatggg aaagyg

60

120

180

235
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<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (82)..(82)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (108)..(108)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (133)..(133)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (162)..(162)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (210)..(210)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (260)..(260)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (276)..(276)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 17
aaaccaaccce tttaaggnnt ggggggnaat tccccccaaa aaaagghaaa aattttttec

gggggnccaa accgghaaag gntttgggaa aaccaaattt tttttggnee caaccccccce
caaattgggg ggnaaaccaa atttaagggg ggaagggggg gncccccceg ggaaaggecce

aaggggggaa aatttttceg ggggtgggtn gggggaacca atttaagggg ggggccccecy
ggggggttee ccttgggeen tttttecttt tgggtnaaaa aaaaaaacce cttg

<210> SEQ ID NO 18

<211> LENGTH: 453

<212> TYPE: DNA

<213> ORGANISM: Human

<400> SEQUENCE: 18

gtagaatata gggtgatact ggagatctac tgcgacctag accatgatac ataaccacac
aagtttaatc cctgggttet aactaccctt actgtcactt agettaacct gectccaate
ctgtacttga actctaaaac tgttggagaa actcagtget taccccaaca gattcattte
aaatagctgt aaaaggtatg tttactccag aagaccagag ttgettettt tgaacttcete
atteccttggg cctaggaace ctcatcacce tcatcccaac gtcaacccag atcttetett
ccataaacag cactccctca ggcccctgee tgacacagge atagactgte atgttggatt
cacagacagg ctgtgctaga ggaaacctct ggggetcace aggggecgtg ggatgggett
ctggggette ttggagccca acttettcat gge

<210> SEQ ID NO 19

<211> LENGTH: 242

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (17)..(17)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

60

120

180

240

294

60

120

180

240

300

360

420

453
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<221> NAME/KEY: misc_feature

<222> LOCATION: (40)..(40)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (59)..(59)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (76)..(76)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (107)..(107)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (165)..(165)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (189)..(189)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (216)..(216)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (221)..(221)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (230)..(230)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 19

gagtcagact gtaaggnacg aaccctcggg gtccccacgn tgttecccee ggggtaacnt
cggeeeggge ccgggnagec ctteceggge tttteccceg ggggggnccee gggggggace
tttaggegge accccaacaa caccaggccce tactttttec aaggnegggg aagcccatgyg
gttctgggna acgggcaatg cgggettgca acgggnggaa naaaaacagn cccaaaagaa
tg

<210> SEQ ID NO 20

<211> LENGTH: 181

<212> TYPE: DNA

<213> ORGANISM: Human

<400> SEQUENCE: 20

gtttgtttgt ttttgagatg
tctcagetca ctgcaaccte
gcagggaget gagattgege
c

<210> SEQ ID NO 21
<211> LENGTH: 100
<212> TYPE: DNA

<213> ORGANISM: Human
<220> FEATURE:

aatctcacte tgtegcccag getggaatge agtggtgtga
cacctctecag gagaattget gaacctggga ggcggaggtt

cactgcecte catcectggge gacagagcaa gaacctgtet

<221> NAME/KEY: misc_feature

<222> LOCATION: (17)..

(17)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (23)..

(23)

60

120

180

240

242

60

120

180

181
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<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (28)..(28)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (36)..(36)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (41)..(41)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (44)..(44)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (53)..(53)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (59)..(59)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (62)..(62)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (67)..(67)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (70)..(71)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (74)..(74)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (76)..(76)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (79)..(79)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (83)..(84)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (86)..(86)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (97)..(97)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 21
gcacaaggaa gggtggncag atnttcenge actggnaaaa ngcngctatg gtngtgaant

tncceencen nttnanacna aanntngcac tcttggntge

<210> SEQ ID NO 22

<211> LENGTH: 100

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (2)..(2)

60

100
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<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (17)..(17)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (37)..(37)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (52)..(53)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (56)..(56)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (77)..(77)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (85)..(85)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (89)..(89)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (96)..(96)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 22
cntgcgecat ttactgnagg tggacaagga tactatnaac aaagatgtgg cnnaangaga

ataatggaag atagctntga ggatnaacnc tggttnaggg

<210> SEQ ID NO 23

<211> LENGTH: 100

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (17)..(17)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (19)..(19)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (27)..(29)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (37)..(38)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (46)..(46)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (49)..(49)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (65)..(65)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (72)..(72)

60

100
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<223> OTHER INFORMATION: n is a, ¢, g, or t
<400> SEQUENCE: 23
acaccttece acttgengna aaggggnnng gccccennct tgggenganc attaagectt

tttgnggctg cngcccctgt gectggtgec acaacaaatg

<210> SEQ ID NO 24

<211> LENGTH: 227

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (5)..(5)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (13)..(13)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (71)..(71)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (88)..(88)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (91)..(91)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (109)..(109)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (157)..(157)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (177)..(177)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (199)..(199)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (207)..(207)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (211)..(211)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 24

ccggncacca ccnttaaggt tgggggattt ccccaaaaaa ggaaaatttt cggeggccaa
cgggaaggcce nttggggaaa aaaccaangg ncaaaccccc ccaaccacne ggccccccee
aaggggggtg gggaagagcce aaatttcttt gggaaanaac geccccttgg ggaaaanaag
gecaaccace tttcaacanc ccccaangcg nggaagccat ttettgg

<210> SEQ ID NO 25

<211> LENGTH: 306

<212> TYPE: DNA

<213> ORGANISM: Human

<400> SEQUENCE: 25

60

100

60

120

180

227
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tccaaaagta gagcagaggg atattttgtt ctactgagec acgaaaaaca cctgaattgt 60
ttcgaccatg tgecttecca ggttgatgaa gacattgeta cacagtcetge agatcaggaa 120
ggaagaattg tatgtgggag tttttaatgg tctcatttca ttggctataa ctcagttaca 180
aggagaaata taactgcaga ggagctttga aaatttagtt cagectgaggg taaaggaaga 240
agagacaaat tttgtcatca gctagtgatc tgccatacaa ggtgttceccct taatatgtgt 300
agaatg 306
<210> SEQ ID NO 26
<211> LENGTH: 492
<212> TYPE: DNA
<213> ORGANISM: Human
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (299)..(299)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (333)..(333)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (353)..(353)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (410)..(411)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (460)..(460)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (474)..(474)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (479)..(479)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<400> SEQUENCE: 26
cggetteggg ccaagegttt ccagagtttyg ccgaactget gagcaagtte gctattctec 60
agatcgecta gecetttgeg ggcgaccace acgatgtcee agectgtcag gttgtectga 120
ttgaggcgaa aggactcgeg gatttgacge ttgatgeggt tgegetcegac ggcgagettyg 180
acgetetttt tgcegatcac caaacctagyg cggggatgat caagetggtt atcgegeget 240
agcagcagga cacttttgec cgggagettt accgettggg gagtegaaga ctgecttgna 300
ttgccgggga gtcagcagte getttttece ggncgaagece tegaactcac canccetgtet 360
ggattaatta gacagcaaga cgcttgegge cectttggeg cgaacgaacn ncgaaaagga 420

cttgegegge cegtttettt ggggggccaa taccggggen cggggaaaac ccegnggggng 480

gccaaaccee cc 492

<210> SEQ ID NO 27

<211> LENGTH: 500

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (348)..(348)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:
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<221> NAME/KEY: misc_feature

<222> LOCATION: (422)..(422)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (435)..(435)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (476)..(476)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (490)..(490)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 27

cgaagcgatg gaagcgcaag cttggtaggg gagcattccece acggcagaga aggtcgggeg
acgagceggg ctggageggt gggaaaagca aatgtaggca taagtaacga caatgcggge
gagaaccceg cacaccgaaa ggctaaggat tcctccgcta tgtcaatcaa cggagggtta
gtcgggtact aaggegttag cgaaggcgaa gcgccgatgt gaagggggtt aatattecte
cacttgecat gegtgtgaat ccatgacgga gacgaageeg ggggtgegte ctgacggaag
tgggegecag caggggcegge cttegggcca aaccgaacct caggtcanac ttccaagaaa
agtgggtgaa acgccagcege atggcaaccce gtaccgcaaa ccgacacagg tagccggggy
anaacatcct aaggngctcg agagtacttt ctagagegge cgegggecce atcgantttt

ccaccegggn ggggtaccag

<210> SEQ ID NO 28

<211> LENGTH: 231

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (18)..(18)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (47)..(47)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (59)..(59)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (74)..(74)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (138)..(138)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (174)..(174)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (176)..(176)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (211)..(211)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 28

60

120

180

240

300

360

420
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500
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aagaaattcc gggcacgnag gcacgcccct
gctggaagge ttgnagggca gaaaagggat
aagaaggaac ccaccctngg ggccaaacaa
ccaaaaaaaa aatttttaaa aaaaattttt
<210> SEQ ID NO 29

<211> LENGTH: 109

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(2)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (12)..(12)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (29)..(29)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (34)..(34)

<223> OTHER INFORMATION: n is a,
<400> SEQUENCE: 29

nncgaacaat angtctggag ctegtgegne

attcggecacyg agggattaca gtcgtgagece

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>

SEQ ID NO 30

LENGTH: 100

TYPE: DNA

ORGANISM: Human
FEATURE:

NAME/KEY: misc_feature
LOCATION: (3)..(6)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (8)..(8)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (13)..(13)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (15)..(15)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (20)..(20)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (27)..(27)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (32)..(33)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (40)..(40)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (49)..(50)

ggtaattccc
cegectttgg
aaacttaaaa
ngccceeggy
c, g, or t
c, g, or t
¢, g, or t
¢, g, or t
ctgnaggtge
actgcacctg
¢, g, or t
¢, g, or t
c, g, or t
c, g, or t

or t

or t

caggcgnact tctggggang
gaggaaccca ggtaaggttt

acccceccat ttentncecccce

ggcattgggg g

gacactagtg gatccaaaga

gcetgeaatt

60

120

180

231

60

109
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<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (57)..(57)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (63)..(63)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (67)..(67)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (69)..(69)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (76)..(76)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (78)..(78)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (87)..(87)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (89)..(89)
OTHER INFORMATION: n is

SEQUENCE: 30

tennnntntg gtntnggetn tcecgagngge

cantcantng ttgcentntg atacccnana

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>

SEQ ID NO 31

LENGTH: 100

TYPE: DNA

ORGANISM: Human
FEATURE:

NAME/KEY: misc_feature
LOCATION: (12)..(12)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (26)..(26)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (46)..(46)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (49)..(49)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (55)..(55)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (60)..(60)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (63)..(63)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (69)..(70)

or

or

or

or

or

or

or

or

or

anngagtgan tgcccgttnn tattgancac

caaaattgaa

or

or

or

or

or

or

or

60

100



US 2011/0275069 A1
45

-continued

Nov. 10, 2011

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (73)..(73)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (79)..(79)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (92)..(92)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (96)..(96)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 31
tcgggegggg ancectttac ctgtenttac gatgegecaag tagatnceng atttngtceen

ganggtcgnn aanttaggnt tccagectge gncacngcca

<210> SEQ ID NO 32

<211> LENGTH: 104

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (7)..(7)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (27)..(27)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (34)..(34)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (57)..(57)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (63)..(64)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (67)..(67)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (73)..(73)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (75)..(78)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (80)..(80)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (90)..(90)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (96)..(98)

60

100
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<223> OTHER INFORMATION: n is a,
<400> SEQUENCE: 32
cntgetntta cgatgcgcaa ggtagtnceg

agnnttncag ccngnnnnan tgccattttn

<210> SEQ ID NO 33

<211> LENGTH: 102

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (5)..(5)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (12)..(12)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (28)..(28)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (32)..(32)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (38)..(38)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (44)..(44)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (57)..(57)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (68)..(68)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (76)..(76)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (82)..(82)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (92)..(92)

<223> OTHER INFORMATION: n is a,

<400> SEQUENCE: 33
tgggntggee cngcttaact tttgccencyg

ccgecaantt ttttcnaacce cnacttgttt

<210> SEQ ID NO 34

<211> LENGTH: 100

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (3)..(3)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (21)..(21)

¢, g, or t

tgantttagt ccgtgatgtg tcgaaanatt

gctetnnnga gaaa

anctcggngt tcgnacaggg gcgaagnaaa

tnggttttag tt

¢, g, or t

60

104

60

102
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<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (27)..(28)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (38)..(38)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (47)..(47)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (50)..(50)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (53)..(53)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (61)..(61)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (73)..(73)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (78)..(78)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (83)..(83)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (85)..(85)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (97)..(97)
OTHER INFORMATION: n is

SEQUENCE: 34

agnacgcctt tacagcttta ngatgcnnga

naaattaggg ttncagentg tgnantgcca

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>

SEQ ID NO 35

LENGTH: 100

TYPE: DNA

ORGANISM: Human
FEATURE:

NAME/KEY: misc_feature
LOCATION: (21)..(22)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (28)..(28)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (32)..(32)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (65)..(65)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (67)..(68)

c, g, or
¢, g, or
¢, g, or
c, g, or
c, g, or
c, g, or
¢, g, or
¢, g, or
c, g, or
c, g, or
c, g, or
¢, g, or
gagagtancg
ttttegntaa
c, g, or
¢, g, or
¢, g, or
c, g, or

gatttgncen tgntggtgga

60

100



US 2011/0275069 A1

48

-continued

Nov. 10, 2011

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

<400>

OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (70)..(70)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (77)..(77)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (83)..(83)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (92)..(92)
OTHER INFORMATION: n is

SEQUENCE: 35

cacgatagca tcagacggeg nncttggnge

tttenenntn tggtgtnegg ctntcacgea

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 36

LENGTH: 153

TYPE: DNA

ORGANISM: Human
FEATURE:

NAME/KEY: misc_feature
LOCATION: (4)..(4)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (8)..(8)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (29)..(29)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (43)..(44)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (46)..(46)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (57)..(57)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (59)..(59)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (84)..(84)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (98)..(98)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (115)..(115)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (117)..(118)
OTHER INFORMATION: n is

SEQUENCE: 36

¢, g, or
¢, g, or
¢, g, or
¢, g, or
¢, g, or
cnttttgece
tnggegegag
¢, g, or
¢, g, or
¢, g, or
¢, g, or
¢, g, or
¢, g, or
¢, g, or
¢, g, or
¢, g, or
¢, g, or
¢, g, or

getggtcaca ggacaacgca

60

100
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tggngeentt ttgcccgetg gtcacaggna aacgcattte acnntntggt gtteggntnt

cacgcacgge agcgagtgca atgnccgatt cattettnaa cgacgcacac acccngnngce

cctgtgaaac ccataaacag tgggaaatgg tgc

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 37

LENGTH: 151

TYPE: DNA

ORGANISM: Human
FEATURE:

NAME/KEY: misc_feature
LOCATION: (7)..(7)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (10)..(10)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (53)..(53)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (61)..(61)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (65)..(66)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (72)..(72)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (74)..(75)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (89)..(89)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (94)..(94)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (100)..(100)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (107)..(107)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (126) .. (126)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (141)..(141)
OTHER INFORMATION: n is

SEQUENCE: 37

a,

a,

a,

gegegentgn aggccccgac actagtggat

ngatnnagac cncnnatcac ctaatacanc

ccaaagtatt ttggcacgag ctnagttcga

catnactcan atgactnttt gtgcgccttt

tatcanatgc atagcctatc naaaacatca ¢

<210>
<211>
<212>

SEQ ID NO 38
LENGTH: 100
TYPE: DNA
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<213>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

gngegettgn aggecgacac taggggatcec

ngncacgagt tnggctgent ctttatacaa

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

aaagngnntn ctggnnttan gcanttaacc

ctgcttaagt ngtcccactyg gtccagacca

<210>
<211>
<212>

ORGANISM: Human
FEATURE:

NAME/KEY: misc_feature
LOCATION: (2)..(2)
OTHER INFORMATION: n is

FEATURE:

NAME/KEY: misc_feature
LOCATION: (10)..(10)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (61)..(61)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (63)..(63)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (72)..(72)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (79)..(79)
OTHER INFORMATION: n is

SEQUENCE: 38

SEQ ID NO 39

LENGTH: 100

TYPE: DNA

ORGANISM: Human
FEATURE:

NAME/KEY: misc_feature
LOCATION: (5)..(5)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (7)..(8)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (10)..(10)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (15)..(16)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (20)..(20)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (24)..(24)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (71)..(71)
OTHER INFORMATION: n is

SEQUENCE: 39

SEQ ID NO 40
LENGTH: 102
TYPE: DNA

aaagaatteg

cttttcettea

caggcactgg

gcgacccage

gcacgagctc gtgccgaatt

ggcgctgaac agctactcag

60
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<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (80)..(80)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (91)..(91)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 40
tteccceccagg atctttetta tatctatcag atctaggtga aaggattact gtettgtagg

tgtcctgaag gacaagecgn ttegtttgaa nctgtgaaat ac

<210> SEQ ID NO 41
<211> LENGTH: 325
<212> TYPE: DNA

<213> ORGANISM: Human

<400> SEQUENCE: 41

tteggcacga ggagaagaga ggagccgtca gaacatatgg gggatgtgtt caagaagcag
atttgtggte ggaagctttg caaagagggg acctgggtet gagtgacatg cgtggccact
ggtgctectyg cgtttggact gtgcaggect ctectatget gatgegtete cccactectg
agctaattte tgetcetgete cttcetgtgac atgtggcage gtgggaaata gccactgtec
cctgtecetyg ctgttectgg tgtcacccag caccaggeca ctetgggage cagggcagat

ggtecteeet gtggtectgg cetet

<210> SEQ ID NO 42

<211> LENGTH: 103

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (14)..(14)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (31)..(31)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (36)..(36)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (63)..(63)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (73)..(73)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (93)..(93)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (98)..(98)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 42
gtggeccaag gggnactgaa ggggccctee ntaagnggag gggttgggga gtaaggectg

ggnaggacce tgntgacteg gggggcggga gengggance agg

60
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<210> SEQ ID NO 43

<211> LENGTH: 221

<212> TYPE: DNA

<213> ORGANISM: Human

<400> SEQUENCE: 43

catattttga aatacttttc tecccaaactg
tttaaaaatt tatgccatat gtccagctte
actagatttt actgtagatg gtagataaaa
ttggtagcct cagtgetctt atcccaagta
<210> SEQ ID NO 44

<211> LENGTH: 100

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (11)..(11)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (27)..(28)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (34)..(34)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (38)..(39)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (41)..(41)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (49)..(50)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (61)..(62)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (67)..(68)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (76)..(76)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (79)..(80)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (85)..(85)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (89)..(89)

<223> OTHER INFORMATION: n is a,

<220>
<221>
<222>

FEATURE:
NAME/KEY: misc_feature
LOCATION: (93)..(93)

ggtttattag cgtgtaccet gcttttecac
cagtcagtge ttetggttag catgaggata
gtccagtgaa aagcaaagat gtgtaatgtt

aaagcaaagt t
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<223>

<400>

OTHER INFORMATION: n is

SEQUENCE: 44

a,

¢, g, or t

anagagatca ntgatttatt gctgggnnece tgtntganng ntctaaggnn tgaagattat

nncattnnge aagcgnacnn gcgcngccna gengaccagg

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 45

LENGTH: 106

TYPE: DNA

ORGANISM: Human
FEATURE:

NAME/KEY: misc_feature
LOCATION: (8)..(8)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (24)..(24)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (33)..(34)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (47)..(48)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (58)..(58)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (63)..(63)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (68)..(68)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (71)..(71)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (73)..(73)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (77)..(77)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (88)..(88)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (95)..(96)
OTHER INFORMATION: n is

SEQUENCE: 45

atatttcngg agcttgcagce ggcnacacta

atnggacnag nanacangaa acctgcanac

<210>
<211>
<212>
<213>
<220>
<221>
<222>

SEQ ID NO 46

LENGTH: 100

TYPE: DNA

ORGANISM: Human
FEATURE:

NAME/KEY: misc_feature
LOCATION: (74)..(74)

ggnnactaaa agaattnnag aaagaggnct

ttggnngctt ggaagt

60
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<223> OTHER INFORMATION: n is a, ¢, g, or t
<400> SEQUENCE: 46
gatgtggaga tgcttgatag gttactggge ggcaatccag gagttgatga agegcatatg

cgaacatttc acgngcatat tgcggtgcaa gggcttactg

<210> SEQ ID NO 47

<211> LENGTH: 101

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (7)..(8)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (17)..(17)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (23)..(23)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (33)..(33)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (42)..(42)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (47)..(48)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (52)..(52)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (55)..(55)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (60)..(60)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (62)..(62)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (66)..(66)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (70)..(71)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (74)..(74)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (84)..(84)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (86)..(87)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (96)..(96)

60
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<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (99)..(100)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 47
cccceennce cttettntee ccnaaagaat aanataagaa tngctannga gnaancgacn

anggtnttan nagntatatg tatntnncaa accaantann a

<210> SEQ ID NO 48

<211> LENGTH: 100

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (5)..(6)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (33)..(33)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (35)..(36)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (42)..(42)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (46)..(46)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (48)..(48)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (55)..(55)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (59)..(59)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (69)..(69)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (81)..(81)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (87)..(87)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (91)..(91)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (94)..(94)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (97)..(97)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 48

60
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aaggnnagge tegttggggg aaaaaacccg centnneggg cncecngnaa acccncacna

ggggacccna aaaaccggaa naaaccnccec nagnaancca

<210> SEQ ID NO 49

<211> LENGTH: 473

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (20)..(20)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (38)..(38)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (164)..(164)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (178)..(178)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (201)..(201)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (211)..(211)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (274)..(274)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (305)..(305)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (340)..(340)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (346)..(346)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (386)..(387)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (405)..(405)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (433)..(433)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (446)..(446)
<223> OTHER INFORMATION: n is a,
<400> SEQUENCE: 49

atgagtatga aatgaaaggn tgagatgaaa
aaaccgagat gaaatgatga aatgatgaga
gagatgagat aaaatgagat gaaatgaagt
agatgaactg agataaaatg ntgagatgaa

tgatgatntg agatgagatg aaatgagatg
tgagaccgag acgaaatgat gagatgaaat
gaaatgaaat gaantcctga aattgacntg

ntgatgagaa gaaatgagat gaaatgagat
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gagatgatga gatgaaaaat gctgagatga aacntgatga gatgaaatga tgagatgaat
tgaantgaaa tgaaataatg aaataatgac ctgagatgan atgaantgat gaactgatga
actaatgaaa tgaaaatgaa atgganntga tgagatgaga agaantgctyg agatgagata

aaatgagatg aantgatgag atgaantgaa atgctgagat gagatgagat gaa

<210> SEQ ID NO 50

<211> LENGTH: 453

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (5)..(6)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (13)..(13)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (18)..(18)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (22)..(22)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (39)..(39)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (45)..(45)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (48)..(48)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (54)..(54)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (65)..(65)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (70)..(70)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (72)..(72)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (80)..(80)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (83)..(83)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (90)..(90)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (94)..(94)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (96)..(96)

300

360

420

473
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<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>

OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (98)..(98)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (102)..(102)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (104)..(104)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (113)..(113)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (115)..(115)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (117)..(117)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (121)..(121)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (123)..(123)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (125)..(125)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (128)..(128)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (142)..(142)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (144)..(144)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (160)..(160)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (174)..(175)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (180)..(181)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (186)..(186)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (192)..(192)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (198)..(198)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (205)..(205)

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

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

OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (215)..(215)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (223)..(224)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (233)..(234)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (238)..(238)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (243)..(243)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (253)..(253)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (257)..(257)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (268)..(268)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (280)..(280)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (291)..(291)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (296)..(296)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (300)..(300)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (305)..(305)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (308)..(308)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (311)..(311)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (319)..(319)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (322)..(322)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (326)..(326)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (328)..(328)

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

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

<400>

ttecnnaget gtnacganac antcttgaat
gatanggcen ghaagcaatn tanaggatan
ntntncanca gctgatgcag gncncctatg

ngtctnaaca gnegegangg ctgantacta

OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (334)..(335)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (338)..(339)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (347)..(347)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (352)..(352)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (358)..(358)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (361)..(361)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (367)..(367)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (382)..(382)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (389)..(389)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (395)..(395)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (410)..(410)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (413)..(414)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (418)..(418)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (425)..(425)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (436)..(436)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (443)..(443)
OTHER INFORMATION: n is

SEQUENCE: 50

tgaaattgna cacanctngt
ccgnangnta tngnaacaca
atgcgattan ggactacgac

aaagnacaca aanntgtgca

gtgnagccect
ttnencnage
tatnnctcan

cenncatnac

60

120

180

240
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tcnecgttgac tgnacantgt agacctgnaa tacctggetn aaaggggtct nactgncatn
agagntgnag ntgcccctne antagngnga gctnnaanng gectgtnttt gntttacnte
ntecgganagg cgatgccatt anagacccna gaacncattg gtgatatacn ctnnaccengg

agggnttaca ttgggnaatg atnattatgg ggg

<210> SEQ ID NO 51

<211> LENGTH: 542

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (19)..(19)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (59)..(59)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (87)..(87)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (119)..(119)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (203)..(203)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (215)..(215)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (274)..(274)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (296)..(296)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (309)..(309)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (353)..(353)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (425)..(427)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (431)..(431)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (451)..(451)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (470)..(470)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (472)..(472)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (478)..(478)

300

360

420

453
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<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 51

caactgtgag caaggaatnc cattaaatgc cattgtatat tcattgatca gtgaaatcnc 60
atctgggtca cagtggcatc tatgttnaca gtataaatcc ctgtggctat gaatgaaang 120
cttgtttaga cttgcatctg cacatagaag tagggatttc atgctgttat cagcctaatt 180
ttagcctata gaatttcaag ttngctagag gtttngetct ccatggtata agtttagcaa 240
gaaaagtcat ttgtctgctg ctctagcagg ttanaatgtg gaagtatagt gtgcanagtt 300
ttaatccgna tatgttatta aaacatatac atcattttat atcatacatc tgnaataaat 360
attcaaaatt aaatagtgat ttgggattga ttacatctta ttactagctg taataaatga 420
cctennngat ngtttaaaat tgttttccte ncatataata aaaatacctn angcatanat 480
cgattgtcca aaaattgaat atatatacac acctcttcca ttagaactaa atatgtggaa 540
tg 542

<210> SEQ ID NO 52

<211> LENGTH: 733

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (13)..(14)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (17)..(17)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (20)..(20)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (22)..(22)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (27)..(27)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (29)..(29)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (31)..(31)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (36)..(36)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (43)..(43)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (46)..(46)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (58)..(59)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (74)..(74)
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<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>

OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (78)..(78)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (81)..(81)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (85)..(85)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (87)..(88)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (90)..(92)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (95)..(96)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (105)..(105)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (107)..(107)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (109)..(109)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (115)..(117)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (120)..(120)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (123)..(123)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (148)..(148)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (154)..(156)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (167)..(167)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (169)..(172)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (179)..(179)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (183)..(183)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (185)..(187)

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

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

OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (194)..(194)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (200)..(203)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (205)..(205)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (235)..(236)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (242)..(242)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (244)..(244)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (246)..(247)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (250)..(250)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (303)..(303)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (305)..(305)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (318)..(318)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (327)..(327)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (331)..(331)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (335)..(336)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (347)..(347)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (349)..(349)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (353)..(353)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (362)..(362)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (365)..(365)

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

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

OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (388)..(388)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (395)..(395)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (405)..(405)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (407)..(407)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (412)..(412)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (416)..(416)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (429)..(429)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (435)..(435)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (444)..(444)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (475)..(475)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (481)..(481)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (485)..(485)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (488)..(488)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (505)..(507)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (525)..(525)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (528)..(528)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (532)..(532)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (534)..(535)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (543)..(543)

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

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

OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (551)..(553)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (555)..(555)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (561)..(561)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (568)..(568)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (573)..(573)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (584) .. (584)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (589)..(589)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (598)..(598)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (605)..(605)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (612)..(612)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (618)..(618)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (633)..(633)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (647)..(647)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (653)..(654)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (664) .. (664)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (679)..(679)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (689)..(689)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (695)..(695)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (698)..(698)

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or
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<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (711)..(711)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (720)..(720)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 52

atatgacctg cgnncanacn cnctaanang ngactngtta aanacnttece gtggaatnna
ctcagactge aaantgtnat nctgnennan nntgnngact gteengneng atttnnngen
tgnaatacta ttgcctctta tatacacnac caannntgeg aagggchann nnacctttne
cantnnnctyg gggncccacn nnngngaact gagagtggat cttgtgtacce tgacnnacca
gntntnnagn agggcgctca ctcetgattgg tgcaccatgg ttacacagtg tgtgcaaaga
cengnetatce tcactganga tgattgncag ngeenntggg tggcacnang ggnactgatg
ancancactg accctgeccga cgccagangce cgcanatcceg gagantncat gngacnatat
aggttaccne cttcnaccgg gcancaatct gettetatgg tgaatgcaga ccatntagaa
ntctntenct ataggcatga ttttnnnecag tgcgtcagece ttganaanga ancnnacttt
tgntagatga nnngntgctce ncccttgngg ctnacaaatt ccancacent tggtggengce
ageenttaag ancacttntt ttgggttgeg ctnttggatg aattacnaat agnntgtttt
gttncaagge ccttctgena aatatgaana aaagngenct tagetttttg ngggaactgn

actggaaatt ttg

<210> SEQ ID NO 53

<211> LENGTH: 100

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (13)..(13)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (15)..(15)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (37)..(37)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (42)..(42)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (44)..(45)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (50)..(50)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (57)..(59)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (70)..(70)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

60

120

180

240

300

360

420

480

540

600

660

720

733
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<221> NAME/KEY: misc_feature
<222> LOCATION: (74)..(74)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (80)..(80)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<400> SEQUENCE: 53
gatcagacaa gancntggtc cacagcggga cgagagntct cnannctgcn ggggagnnnc 60
caagtacgcn agenctgaan ctaaagcaag caagaaaaag 100
<210> SEQ ID NO 54
<211> LENGTH: 515
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 54
atatggcaag gataacccct atacttctgce ataatgaatt aactaaaata acttgcaagg 60
agagccaagce taaacccceg ataccgacga gtaccagaac aggtaagcac cccgtctatg 120
tagatatggg aagattatag gaggcgacaa ctaccgagcc tggtgatagce tggtgtccaa 180
gaagagtctt agttcattta tttggcccag aaccctctaa tccecttgta atttatgtcea 240
agaggaacag ctctttggac actggaaaac cgtgagagag taagatttac acccttaggg 300
gcctaatage agccaccatt aagaaagcgt tcegctccaca cccactacct aaaaatcgaa 360
tataactgac tcctcacacc caattggcca atcattcccc tataaaagaa ctatgttagt 420
ataagtaacc tgaaaacatt ctcctctgca taagccctgc gttggattat atcctgcact 480
gacaattaac tgccccaata tctacaatcc aaccce 515

<210> SEQ ID NO 55

<211> LENGTH: 176

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (5)..(5)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (32)..(32)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (40)..(40)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (60)..(60)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (62)..(62)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (76)..(76)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (107)..(107)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (155)..(155)
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<223> OTHER INFORMATION: n is a,

<400>

SEQUENCE: 55

tgttnaggat caaattataa tattgaaata

cntatctcaa ctaatnataa atgggaaaat

agcctgecct cattagacca agacagcaag

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 56
LENGTH: 317
TYPE: DNA
ORGANISM: Human
FEATURE:

NAME/KEY: misc_feature
LOCATION: (4)..(4)
OTHER INFORMATION: n is a,

SEQUENCE: 56

cagnagtgat gttgcaatat

atgtgggatg tgacctccta

ggatttgggg tttagaggta

agggagectyg acgatctget

gcttaaaggg ctgtgtcagt

acattgttat tgccatt

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

<400>

SEQ ID NO 57
LENGTH: 209
TYPE: DNA
ORGANISM: Human

SEQUENCE: 57

ctcatacace tgtggctact

ctggactgga cactgtatac

aggagaattg cgtcatttaa

taattgggag tgggggctga

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

<400>

SEQ ID NO 58
LENGTH: 262
TYPE: DNA
ORGANISM: Human

SEQUENCE: 58

aattttgetyg ttacatggtg

acctggtecac cgagttgcga

caaatcaccg gcatggagat

agttgcttgg cccaaggaag

agagcgagac tccatctcta

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

<400>

SEQ ID NO 59
LENGTH: 430
TYPE: DNA
ORGANISM: Human

SEQUENCE: 59

ctggaactag
ggactcacct
caattgectt
ctgtgtgcaa

tctattgtaa

anaacagctn

gggcaactgg

gtttnecctyg

caaaggatac

tgcacagctg

tttatggtta

ggggagagtt

acaccaactt

acatttatat agcatgtttn

gcaggcngaa cccagaggga

gtcactagat gaaatt

tgatgagaaa acgtggaatc
ggtgcagcag ggataggtaa
gagaaaggtc ctggggetgg
aactctgeac gcaagagect

aaagtggtgg atgctggeag

gttttctaca gagtgccaaa actattcgag agaataggcet

ccacatgcaa gatgaagttg gccccttaca tcctatacge

agcctgttga cgcttttete ccgcagacga atggaaagat

aacaattecg

gctcaactga
accagectee
tgcgectgty
gagggttgta

at

gteecatact
aatatgtgga
gteccaaaat

tggctgatca

ttgaaggccyg ggagttaate
accctgtact ctctaaaaat
actcgggcetyg ggacacgatg

cactggtceg cctgggtgac

120

176

60

120

180

240

300

317

60

120

180

209

60

120

180

240

262
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gtcagtttat ttctgactag ggatattttc tttccattta gaaaagaaga aaaaaaaaaa 60
aaacctttat tgtcttacag gggggaacta gcgcggggct gaataaaacc tttggccctt 120
ccegggggag gggtatcegg tttataaacc ccaagggtat tttcttagca aaatacttaa 180
aaccggecgg ggtttttata caaactggga acccactttt gaaaaatttt ggccttttga 240
tctgggatgg gaatatgagt ttttatacat ttcattttet ttttgggcaa aggcccggtt 300
aagtattccc cccegggggg cctttacaaa aagggeggtt ttaaaagett ttgggecccce 360
ctagggaatt gttttaacac ctaaaaaccc ctgcttccct taaaggggeg ttctttaatt 420
tgggggegge 430
<210> SEQ ID NO 60
<211> LENGTH: 350
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 60
aaacctctct aactatatat cacaataacc tgcgcataag atttacgctce cgatctttte 60
atcctactag cttggaggat ttgaaccgat tatgaatacg caatactccc ggtcctcatg 120
tatcatgtgt aagcccatct cctgggaggg ctaacatact accatctcecca aggagaggca 180
tgattccgaa tcacccacag acagctcgat caccatacgt atcacccaac atatatacct 240
tctaagactt gctagaaaca accaccacat ttgatgctta atcaccactc tgacgcgcat 300
taaagtgagg ggactctcct aatttctgta agttgatttt tgcattctga 350
<210> SEQ ID NO 61
<211> LENGTH: 515
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 61
cacataaatt ctccataagt taattagtga ttttaacatg atctcaatat aaacatagca 60
cactttecttt gagaattcaa catattgcaa gttaaaattt tcatagacta cacaagaaag 120
aataatcagg caaatcctta agaataaggg caattaagga tgactagccce tacaagattt 180
taaaaaggat tcattagttt aaaaaatgtg atgtagatac atgaataaaa taaaatcttg 240
aagtagatcc aaatatacat ggtcagattg aatacaataa agatggcatc gtagcagtgg 300
agaaaagaag aattatttca taaaccttgt tggaatggct aggcaatcat ctggaaaaaa 360
atgaagttga ataataaaaa tatattctac actagcacaa attataaata aagcagtgat 420
ttaaatgaga aaaattaaat cataatgatt tcaaagataa cataggataa tttctttata 480
gtcttctaaa atatatgact ttatgaattc tgact 515
<210> SEQ ID NO 62
<211> LENGTH: 611
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 62
caagtacttt accaactaag ccaatcttgt ccccagccag gcatttctat acaaagggcc 60
aagactttgg ttttataaat aaggaggtat atataaatta tatatatttc tgagctgagt 120

aataatccac cagatacaag tttgcatcaa cttctgtgaa atattttttt tcctttttgt 180
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tgggcatttt tatggtctaa atatagaatg accaatgcct ctagaacaaa cttgacctgg 240
tcagtgttat caagaagcag actgtttctt actttctttg tatttcctta cttatttaaa 300
tttgttaaaa ttgatatatt gatatataaa acttcttttg ccagtgttgg tggcacacgce 360
ctttaatcce agcacttagg aggcagaggc agggtggatt tctgaatttg agggcaggcet 420
agtctacaga gcaagttcca ggtcagccaa ggctatatat agaaactctg gcatgaaaaa 480
ccaaccaaac caaaccaaac caaaccagac cagaccagac cagaccagac caaaccaaac 540
caaaccagac taaaccaaac caaaccagac cagaccagac cagaccagac cagaccagac 600
cagaccaaac t 611
<210> SEQ ID NO 63
<211> LENGTH: 291
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 63
ccgagagatt ggccactgcet taaactcatg cagctcctac tgttcttcaa ttaatgectt 60
taatgcgaat atacttcctce ttetttttge atggtcttge ccagectcectg caatactgat 120
gaacacatgc tgaagatcat ctaactcaat atggcgcata tttctatgtc ttgctgccca 180
ggacatagga caacttcgtc gctcactagt tctaacatat taatgctggc gtaggtggag 240
aactactgca catatactct tactcggagg ctgaggcacg aggatcactt g 291
<210> SEQ ID NO 64
<211> LENGTH: 309
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 64
gccagatgece gtgtttcectce gatgaactct ttacatcatt ggctattcag tggagtgttt 60
cattatcacc tctcactcte gegtgttace taactctcce tcgcagggga aatcactcca 120
tatatttcaa atgtcttgcect aacagtggtt actttgctect atccttaget atacgtceteg 180
aggcacattg ttcctctatg cccecgctacg ctttgcccta gagctcecggeg gtatctatat 240
cttaactgcc ctcttgatce ttacgtgceg gagaaggtgg aggcagaaat tttgtcaaat 300
ctgattaga 309
<210> SEQ ID NO 65
<211> LENGTH: 278
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 65
tagaatggaa tggagtcgaa tgtgatggaa tggacgcgaa tggaatggaa tggactcgaa 60
tggaataaag tggaatagac tcgaatggaa tggaatgcaa tggaatggac tcgaatggaa 120
agggatggaa tggactcgaa gggaatggaa tggaatggat tcgaatggaa aggaatggaa 180
tggactcaaa aggaatggaa tggaatggac tcaaatggaa tggactcgaa ttgaatgaaa 240
tgtaatggaa tagactcgaa tggaatggaa cgaaattt 278

<210> SEQ ID NO 66
<211> LENGTH: 142
<212> TYPE: DNA
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<213> ORGANISM: Human
<400> SEQUENCE: 66

agttcteett aggttaatta
tttttttaac tgtaggaggt
atagctagta aactcccect
<210>
<211>

<212>
<213>

SEQ ID NO 67
LENGTH: 286
TYPE: DNA
ORGANISM: Human

<400> SEQUENCE: 67

atatctgcca tectcatcgg

aaagatgatc tecctcatget

attattttece caacaaattyg

ccacattttt ttctacttge

caaagctcca tttccttgaa

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

SEQ ID NO 68
LENGTH: 179
TYPE: DNA
ORGANISM: Human

<400> SEQUENCE: 68

atctactttt tattcttttg
tagaagtcat tattttatta

ctttctaaac aaagattata

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

SEQ ID NO 69
LENGTH: 390
TYPE: DNA
ORGANISM: Human
FEATURE:

LOCATION:

<400> SEQUENCE: 69

cagataagac tattaagaca

cttcagtcta agaacgtaaa

ttttgaattc taaactgtct

agggagactg gttttttaca

gtgacattgg agataagcag

dggaaatttaa aataaataat

ctcaatttct gcatgagaaa

<210>
<211>
<212>
<213>
<220>
<221>
<222>

SEQ ID NO 70
LENGTH: 481
TYPE: DNA
ORGANISM: Human
FEATURE:

LOCATION:

atggaatgca atcccaatga

ttataataat gctcatatgg

gt

ccaatcgtgt tattttgatg
tccatgcact gcgagtagaa
gcattcatag atagaataag
tccaatageca ctaacaaata

agcagaagtg taatattact

ataaatgttt atgaaatata
taaaacatgt ggattagata

tgaattatct taaagattta

NAME/KEY: misc_feature
(356) .
OTHER INFORMATION :

. (356)
n is a, ¢, g, or t

gataagagcce aaatcatgta
tccatggaag aattttaage
ctgggtgggt gtgggtgeca
gttgtctatg agagagatga
gtagacagat tctcagtgta

taactgtgge cataggagga

aaaggtggac

NAME/KEY: misc_feature
(26) ..

(26)

aaatgtcacc aaagttgttt

aaaaataaaa catgtaaaaa

acgaatgctt cggagattgg
gacatactga gcatagtgty
ctgactaaga ctacttagec
ggaagctctt gecttgctccce

tecttag

aaatactgaa aattagaaag
ttttcattta tgtgattaaa

aaaagtaatt aagttaaat

gagcctcaga ggtttttgat

aggggtgtge cttgaccaca
ccaagagcat gtgttcatgt
cagttgectg gattatggtyg
ttaggagaga aaaatcaata

aggagtcttt gggttnggtt

60

120

142

60

120

180

240

286

60

120

179

60

120

180

240

300

360

390
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<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 70

atgatgaaat gatgagatga aatgcntgag atgagatgtg atgaaatgat gatatgaaat 60
gatgacataa aatgagatga aatgagatgt aatgatggaa tgagatgaga tgaaatgaga 120
tgaaatgata gatgagataa aatgatgata tgaaatgatg agatgaatga tgagatgatg 180
agatgaatga tgaaatgaaa tgatgagatg agatgatgaa atgaaatggt gagatgaaat 240
gatgagatga aatgaaatag tgaaatgaaa ttgaaataaa atcgaaatga gagatgaaat 300
gatgagatga tgaaattgat gaaatgatga gatgtgatga gatgaaatga tgagatgaga 360
tgagatgaca tgaaataatg aaatgaaatt gaaatgagat aagatacgag ctgagatgca 420
atgagatgaa atgatgagat gaaatgaaat agtgaaatga aattgaaata aaatcgaaat 480
g 481

<210> SEQ ID NO 71

<211> LENGTH: 125

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (5)..(5)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (19)..(19)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (29)..(29)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (38)..(38)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (42)..(42)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (45)..(45)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (49)..(49)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (61)..(61)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (77)..(77)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (79)..(79)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (88)..(88)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (90)..(90)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:
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<221> NAME/KEY: misc_feature

<222> LOCATION: (100)..(100)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (110)..(110)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 71

cggtngeaat tgggggecnce atacgcgeng acgagtantg gncangctne ttgactacac 60
ngacgcgccg tacaggntna attatggnan cttacatggn aaaggggcan ctcaatgtcce 120
cacag 125
<210> SEQ ID NO 72

<211> LENGTH: 473

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (151)..(151)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 72

gaaatgaaat aatgaaatga gatgaaataa cgaaataaaa ttgaaatgag atgagaggaa 60
atgagatgaa atgttgaaaa gaaaggagga aatgatgagg tgagatgaaa tgatgagatg 120
aaatgaatct gagatgaaat gagatgaaaa ntgatacgaa aaatgatata aaaaatatga 180
cctgagatga aatgagatga aaaatgatac gaaaaatgat ataaaaaata tgacatgaaa 240
tgaaatgaga tgatatgaaa tgacataatg aaatgatgaa ttgatgatat tgaaatgaaa 300
ttgaaagatg agatgaaatg atgagatgaa atgaaatgtt gaaatgatga agagatgtga 360
catgaaatga gctgaaatga gatgaaatga aatgagatta aatgatgaga tgaaaaatga 420
tgagatgaaa aatgagatga gatgatgaga tgagatgaga tgaattgaga tga 473
<210> SEQ ID NO 73

<211> LENGTH: 500

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (7)..(7)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (16)..(16)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (233)..(233)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 73

aatgagnatg aaaagnatga aatgatgaga tgaaatgaaa tgatgagatg aaatgaggtyg 60
aaatgaaatt agatgaaatg taatgagatg aaatgaaatg acctaatgaa atgaaataat 120
gaaatgagat gaaataaaat aatgaaatga tgaaataatg aaatgaaaat gagatggaaa 180
tgatgagatg agaagaaatg atgagatgaa atgatgaaat gatgagatga ganaaaatga 240

gatgaaatga tgagatgaga tgaaatatga tgagttgaaa tgacataatg aatgaaatga 300

tgaaatggaa taatgaaatg gaaatgatga gctgagatgce aatgagttga aatgagatga 360
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aatgatgaaa tgatgagatg aaatgatgaa atgaaataat gaaatgagat gaaataaaat

aatgaaatga tgaaataatg aaatgaaaat gaaatggaaa tgatgagatg agaagaaatg

atgagatgaa atgatgaaat

<210> SEQ ID NO 74
<211> LENGTH: 299
<212> TYPE: DNA

<213> ORGANISM: Human
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (31)..(32)
n is a,

<223> OTHER INFORMATION :
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (57)..(57)
n is a,

<223> OTHER INFORMATION:

<400> SEQUENCE: 74

ggaaatcctyg aagtggaaat gatgagetga

tgaaatgatg agatgaaatg atgagatgag

cataaaatga gatgaaatga gatgtaatga

tgatagatga gataaaatga tgatatgaaa

aatgatgaaa tgaaatgatg agatgagatg

<210> SEQ ID NO 75
<211> LENGTH: 155
<212> TYPE: DNA

<213> ORGANISM: Human

<400> SEQUENCE: 75

nntgcaatga

atgtgatgaa

tggaatgaga

tgatgagatg

atgaaatgaa

gttgaaatga
atgatgatat
tgagatgaaa
aatgatgaga

atggtgagat

gatgaancga
gaaatgatga
tgagatgaaa
tgatgagatg

gaaatgatg

agtgaaatga aattgaaata aaatcgaaat gagatgagat gaaatgatga gatgatgaaa

taaaatgatg aaatgatgag gtgatgagat gaaatgatga gatgaaatga tgagatgaga

tgagatgaca tgaaataatg aaacgaaatt

<210> SEQ ID NO 76
<211> LENGTH: 367
<212> TYPE: DNA

<213> ORGANISM: Human
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (11)..(11)

<223> OTHER INFORMATION:
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (35)..(35)

<223> OTHER INFORMATION:
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (37)..(38)

<223> OTHER INFORMATION :
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (43)..(43)

<223> OTHER INFORMATION:
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (56)..(56)

<223> OTHER INFORMATION:
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (67)..(67)

<223> OTHER INFORMATION:
<220> FEATURE:

a,

gaaat

420

480

500

60

120

180

240

299

60

120

155
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<221> NAME/KEY: misc_feature

<222> LOCATION: (71)..(71)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (75)..(75)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 76

atagcaaaag ngggtaaaac ccctgagttt gcganannag tantcttgta ggggcnaact
ctacttnaga ngaantcctce gcaaaatcct tgaatcacceg cttcagtgea gtgatatcac
cgccatgaaa tttcetgeteg attagettac gttgtttgga tagaggccaa acaaggetgt
tatcggtacyg aggaatggat gttcgattte gtagaatacg cctgagagac ggcgaatact
ctcacgagag gcagcaggceg cgtaaattac ccaattacaa caagtagagg tagcgaagga
aaatatgagg ggtggcaagg ttttgcctgt tacattctca aatggaagca aattagatat

gtcattyg

<210> SEQ ID NO 77

<211> LENGTH: 257

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (6)..(6)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (11)..(11)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 77

actagnacag naattttagc taagtggagt ttgagttaag tggagatgtg agaccatctc
atagaaatca ttatttctgt gggatggata attgggccaa attgtaaaat attttaacta
tcagtgtttg gggtttattt ttaaaagaat agggtgccac cagatgttet ttagtggagg
agaaatgagg ccagagtgac tgcctagaaa attaagttgg taaattaatc acttttttet

aggtccttte ttagtet

<210> SEQ ID NO 78

<211> LENGTH: 373

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (11)..(11)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (20)..(20)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (24)..(24)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (31)..(31)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (38)..(38)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

60

120

180

240

300

360

367

60

120

180

240

257



US 2011/0275069 A1
77

-continued

Nov. 10, 2011

<221> NAME/KEY: misc_feature

<222> LOCATION: (53)..(53)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (61)..(62)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (66)..(66)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (83)..(84)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (92)..(92)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (109)..(109)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (115)..(115)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (146)..(146)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (153)..(153)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (166)..(166)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 78

ctttaaaaac ntgttagacn aacnttaaaa nttaccentt ttcctgaact gantcctggg
nntaantaaa aagggtgaag aannttactt cncttggtcce taaaaaacnt tttentcagt
tattaccaaa atatttggac cattantaaa gantagggcce aacccnaatt tttcttgaaa
tttccgttaa atagecgtta aatgttttta cccatttcat attggatacc ttaaattata
ataatggatt ttattgttaa attgtgtgtg tgtggtgtgt atgccctgte ttttctecte
taccattatt gtcactttat gtttggaacc ccctttacce ttccttaaag gaaaaaaagyg

gceeggggtt ttt

<210> SEQ ID NO 79

<211> LENGTH: 128

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (20)..(20)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (29)..(30)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (35)..(35)

60

120

180

240

300

360

373
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<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (49)..(49)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (92)..(92)

<223> OTHER INFORMATION: n is a,

<400> SEQUENCE: 79
tcctagtaan ctggtttacn ctgaaagann
ccttgatgtt caagtattta agaccctatg

tgtttgtt

<210> SEQ ID NO 80

<211> LENGTH: 213

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (9)..(9)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (88)..(88)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (98)..(98)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (105)..(105)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (107)..(107)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (127)..(127)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (142)..(142)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (147)..(147)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (161)..(161)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (166)..(167)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (171)..(171)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (180)..(180)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (196)..(196)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:

aagangccte ccctgttence tgaaatacca

cnaatatttt ttaccttttc taataaacca

60

120

128
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<221> NAME/KEY: misc_feature
<222> LOCATION: (206)..(206)
<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 80

cccattggna cagaccccca aaatgggtac attttttagg aaaccaggac ctttccaagyg
ggccaggect tcectttaaa aaaaaatnac cgtttttngg gggangnaac ctttaaaagg
ggaaaanaaa tcctttttaa anggaantcc aagggaagga ncctgnncaa nacttceccecn

ccaataaaaa aaaccntttt ggaaangggg aaa

<210> SEQ ID NO 81

<211> LENGTH: 443

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (22)..(22)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (33)..(34)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (39)..(39)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 81

gaaatgagat gaaaccatga gnatgaaatg aannaatgnc atgcaaatga tgagatgaaa
tgatgaaatg agatgagatg agaagaaatg acttgatgag atgagataaa atgatgaaat
gaaatgaagt gaaatgaaat tgaaatgaga tgagatgaaa tgagataaaa tgatgagatg
aaatgagaag aaatgagatg aaatgatgaa atgatgagat gagatgaaaa atgatgggat
gagaaatgag atgaaatgat gggatgaaat gaaatgaaat aatgaaataa tgaaatgaaa
tgaattgata atattgaagt gaaattgaaa gatgagattg gatgaaatga tgagatgaaa
tgaaatgttg aaatgaaatg aagagatgta acatgaaatg agctgaaatg atgagatgaa

atgaaatgaa atgagattaa atg

<210> SEQ ID NO 82

<211> LENGTH: 442

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (13)..(13)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (16)..(16)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (33)..(33)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (46)..(47)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (78)..(78)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

60

120

180

213

60

120

180

240

300

360

420

443
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<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

NAME/KEY: misc_feature
LOCATION: (82)..(83)
OTHER INFORMATION: n is a,
FEATURE:

NAME/KEY: misc_feature
LOCATION: (121)..(121)
OTHER INFORMATION: n is a,

SEQUENCE: 82

tggcceggga acntcnaact geccatectg

gacctctgaa tgtattantg anncaagtga

ntagggacct gctctataag cccatcataa

taaggtattt ggcatggaat agagaaccca

taacacaggg aaatgaggga caatatatgg

aaagaaattg gatccctacc tcacacatac

catgtgaaag gaaagacttt aaaacattta

taggaaagca tttetttttt tt

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 83

LENGTH: 135

TYPE: DNA

ORGANISM: Human

FEATURE:

NAME/KEY: misc_feature
LOCATION: (8)..(8)

OTHER INFORMATION: n is a,
FEATURE:

NAME/KEY: misc_feature
LOCATION: (36)..(36)
OTHER INFORMATION: n is a,

SEQUENCE: 83

gtctaacnta aaaagtaaag aaagtaaagt

aggagggaaa agaaagaaag daaggaagga

aggaaggaag gaagg

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 84

LENGTH: 346

TYPE: DNA

ORGANISM: Human

FEATURE:

NAME/KEY: misc_feature
LOCATION: (30)..(30)
OTHER INFORMATION: n is a,
SEQUENCE: 84

ggaggaggaa gagtgatgag ttctctaatn

gagttgcctt ctgtaagtge ccctactatce

aacttcctca gaaggacaag agacaaagaa

agggtttatt ctttgtggtt ctgctgtcag

aaccccagct agacagaact ttgtagattt

taaaactttc tttgaaccce ctggeatagg

<210>
<211>
<212>

SEQ ID NO 85
LENGTH: 100
TYPE: DNA

¢, g, or t

ganttttggg
tagccaagat
tttattatga
gaaacagacc
ttectgggata
aaaaaaaatc

gaaaaagtat

aaaggnttga

aggaaaagaa

acttggttygyg
aaggtttcat
gtgggggagg
agcctttgga

tggggggttt

ctecagtttece

ggggannctt taaaaaacct
attttgaaga aaaatagata
agttataaca agtaaaacag
caatgcatgg gtacaggata
attatttata tggggaaaat
ataattgaat taaaaacttg

tggaggctat gatcttgggyg

aggaaggaag gaaggaagga

agaaagaaag gaaggaagga

attagcctta gagttatcegg
ggaaaatcta ggcaaggcag
ccctectate catagetgag
tgtctgatct gagatggage
aaaaggcctce aagcaaatte

ctgact

60

120

180

240

300

360

420

442

60

120

135

60

120

180

240

300

346
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<213> ORGANISM: Human
<400> SEQUENCE: 85

acaaaaagcc cctttaaact
gaaaagaaaa tggttttttt
<210>
<211>

<212>
<213>

SEQ ID NO 86
LENGTH: 201
TYPE: DNA
ORGANISM: Human

<400> SEQUENCE: 86

ttcataacat cgtcattttg

gaaaagagga agaaacgctt

attacctett tttgtgacca

atgtaacagt gtggggttte

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

SEQ ID NO 87
LENGTH: 531
TYPE: DNA
ORGANISM: Human

<400> SEQUENCE: 87

tatagecggge gttataaaca

aacccagaac gaacgegtta

tcttttacece cggcactcgg

ttaaccatcg caatcgccga

ggagaacgct actttaccce

gtcgagtecee tettectete

ttcttctaag cgtagegegt

gcggaggagt cgatcegtet

aaaacaaaaa gtaccagccce

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

SEQ ID NO 88
LENGTH: 530
TYPE: DNA
ORGANISM: Human

<400> SEQUENCE: 88

aatctcgate gcaaacatac
cattcggtece agtgectege
acagccaaac cggtccgece
aggaacgaac cccectteat
gttctattee tttcagecte
gatagcaaag attacccagce
agaggcggaa tccaaccatt
tataaactta atgtcccctt

ttegctaaca agccattgac

tgggcceget cgaggtegtt tcgactggge cgagacttece

tgccgaaatc aaccgggtaa

ggttatgcga aatacaaatt taaatctttg tgaaatgaaa

tttaggagtt aaggattaaa gtaaaaatta ttttgacata

ctcttaaagg ccaggaacat atttggagaa gcctagttgt

a

taccacttec cggtacaacy
agtgcgegtt atcttcectag
gtccaccete geggcaccag
ccgagtttaa ggaccactec
atagacggag aaatcgctac
tttatgcatt tagagcgett
ctactccaat gttttcgtta
actcctatce cgteggeteg

taaaggaaag tcaaaggacyg

ggcactctee ctettgecge
cctattagece cttaagecca
aaggccteeg tegttttata
taccacggte ccgegtecge
ccgtacctge ttecagaaca
ttctattect cgecccagag
caagagttat aacaagttat

tattctececeg gacgccectt

ggcgetttge cgegegggee

gatttcaagg
gatagagtcg
aggtattctce
ccacctttet
tcaactacca
tcgtaagagt
atccagececeyg
gatttactac

ccecgtaaaaa

ggttttegte
ccgtttctaa
atatattccg
cteettetee
tcgcaccgee
ccgagtaaat
cggcactegy
ttaaccactt

catctegegt

ttaggggtgce
gtgacgggaa
cggcgagteg
cattagttaa
ggcgegegec
tttcectaga
aactaacgcc
aggagctaag

a

cagcgettte
aactcccaga
tttacgtata
attcgcaaca
atagtcgaaa
cgaagtttat

gggatcagaa

cttectatcet

60

100

60

120

180

201

60

120

180

240

300

360

420

480

531

60

120

180

240

300

360

420

480

530
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<210> SEQ ID NO 89

<211> LENGTH: 332

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (37)..(37)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (47)..(47)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (108)..(108)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (112)..(112)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (129)..(129)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (134)..(134)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (152)..(152)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (168)..(168)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (196)..(196)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (239)..(239)
<223> OTHER INFORMATION: n is a,
<400> SEQUENCE: 89

ccatttatgg gccggggata tacccacatg

tteccacegge ctggttttgg tttttecata
aattaaggna aggnttaaaa aatttaacca
aaaaaaaagg ttaaancccc ceccttttttt
cttaacccce gggtttttgg gtttttttgg

ggaccggttt ccattttaat gggtattggg

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

<400>

SEQ ID NO 90
LENGTH: 185
TYPE: DNA
ORGANISM: Human

SEQUENCE: 90

gtacagnaca ttacatnttt

attaattaac cagggggncc

anggggggtt taaagggntt

ttgggttggg gtgggaaaat
ccaaaacccc ccggaaaaaa

aa

atggcaccat
anttaaaaaa
ttttttttta
tttgggaanc

attaaaaaaa

actgctataa tgcaggggaa catgttctca gggtcatcct gaggggttgt gtcatgggge

cggtggtaac tattaaaaca taagtttaat cggtatttaa aattttaaaa tcaaaaaaaa

taaaatatat gcaaccctcce attccaagga agtatgatgt tactagatta tctgaaaatt

ctect

60

120

180

240

300

332

60

120

180

185
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<210> SEQ ID NO 91
<211> LENGTH: 365

<212> TYPE:

DNA

<213> ORGANISM: Human
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (326)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (338)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (344)
<223> OTHER INFORMATION: n is a,

<400> SEQUENCE: 91

ccagagagcec
ctagggggta
tegttatget
aaacagaacg
taagtgetge
gggetgettt

ttgta

acaaatgacc
cttgaaaatg
ttccaatcet
tgcaggccat
cgctattcac

ttgtcactet

<210> SEQ ID NO 92
<211> LENGTH: 113

<212> TYPE:

DNA

<213> ORGANISM: Human
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (32).
<223> OTHER INFORMATION: n is a,
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (34).
<223> OTHER INFORMATION: n is a,

<400> SEQUENCE: 92

acttgacctt

aagtcaggat

atggatgatg

agtagtttte

<210> SEQ ID NO 93
<211> LENGTH: 210

<212> TYPE:

DNA

<213> ORGANISM: Human

<400> SEQUENCE: 93

gttttaggga

atgaaaatgt

ggtgaggtag

cttcatagaa

aatttgeccag

tactgttgga

ggggttgetg

ccecatcetcet

<210> SEQ ID NO 94
<211> LENGTH: 506

<212> TYPE:

DNA

<213> ORGANISM: Human
<220> FEATURE:

.. (326)

.. (339)

.. (344)

aaaatatttt

ctagaccagg

gcttgcaata

caagcgcaga

acttagaaaa

ggcatnagag

. (32)

. (34)

ctgcggagtyg

attccttaga

ttttatgttt

ttaaaaaaca

caagagcgga

acaccaaaaa

gagatgaaca tgctcgtaga aggtagctga
ataactccta agtgtatatc cttggcagac
taagacacaa agtcagaata aagctcaaga
gectgeteat tggacaaccg caaagagtag
ggagaaccac ggggaaaaac caaattaatg

aattgtgnng aaantttaac ttttgtaagce

¢, g, or t

cntngtaagt gtttcatgat attccttaag

tggtacaagt gttgagacaa atg

taatattttt ggaaggaaaa ctgaaaggta
aattaagtcce aaatagtgat taggcaagtt

agttgaaaga tcttggaaaa attaaagaaa

60

120

180

240

300

360

365

60

113

120

180

210
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<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>

NAME/KEY: misc_feature
LOCATION: (5)..(5)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (25)..(25)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (38)..(39)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (44)..(44)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (46)..(46)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (59)..(59)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (66)..(66)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (70)..(70)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (74)..(74)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (80)..(80)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (82)..(84)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (86)..(86)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (90)..(92)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (112)..(113)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (117)..(117)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (126) .. (126)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (129)..(129)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (133)..(136)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (152)..(152)
OTHER INFORMATION: n is
FEATURE:

a,

a,

a,

a,

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

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

NAME/KEY: misc_feature
LOCATION: (156) .. (157)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (162)..(162)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (164)..(165)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (174)..(174)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (178)..(178)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (181)..(181)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (185)..(187)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (190)..(191)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (194)..(194)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (206) ..(206)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (227)..(227)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (231)..(231)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (235)..(235)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (244)..(244)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (247)..(247)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (251)..(251)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (255)..(255)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (258)..(258)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (260)..(261)
OTHER INFORMATION: n is
FEATURE:

a,

a,

a,

a,

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

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

NAME/KEY: misc_feature
LOCATION: (263)..(263)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (270)..(270)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (273)..(276)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (285)..(285)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (287)..(287)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (291)..(292)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (302)..(302)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (305)..(306)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (311)..(311)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (318)..(319)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (321)..(321)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (327)..(329)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (333)..(333)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (348)..(349)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (352)..(352)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (357)..(357)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (363)..(363)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (366)..(367)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (369)..(369)
OTHER INFORMATION: n is
FEATURE:

a,

a,

a,

a,

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

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

NAME/KEY: misc_feature
LOCATION: (371)..(371)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (376)..(377)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (385)..(385)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (390)..(390)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (398)..(398)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (401)..(401)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (405)..(405)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (420)..(420)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (429)..(429)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (437)..(437)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (440)..(440)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (442)..(443)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (453)..(453)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (455)..(456)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (473)..(474)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (477)..(477)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (481)..(481)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (487)..(488)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (495)..(497)
OTHER INFORMATION: n is
FEATURE:

a,

a,

a,

a,

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or
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<221> NAME/KEY: misc_feature

<222> LOCATION: (500)..(500)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (502)..(502)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (506)..(506)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 94

ttggnggggy ggcgagatce tactngagac ccttgatnnt gggnanggac cgaagatcna
ttaganaccn atgngatggn cnnncnaaan nnttaaagtg agagtccatce tnngaanaaa
atgggnaant ttnnnngggg ggggggaaaa anccennggg thannggggg ccengggntt
naaannnggn nctngggggdg ggaaantttt ggccccccce cgggggnttt ncctnaaaaa
aaanccnttt naaanacngn nanaattttn cennnneggg gaggngngga nntttttttt
tnaannagcc ntttttgnna naaaaannnt ggnccccccce ctattcenng gnttttngga

centtnnanc ntgggnnttt ttagnccttn aaaaaaangc naatnttaag gtaaaaattn

ggggggggng ggggggnggn gnnttttttt ttntnnggag gggttttttt cenncegnggg

ngaaagnntg gggennnetn cngecn

<210> SEQ ID NO 95

<211> LENGTH: 400

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (11)..(11)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (24)..(24)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (40)..(40)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (48)..(48)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (51)..(51)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (71)..(71)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (80)..(80)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (83)..(83)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (91)..(91)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (95)..(95)

60

120

180

240

300

360

420

480

506
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<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>

OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (99)..(99)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (111)..(111)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (115)..(116)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (118)..(118)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (121)..(121)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (123)..(124)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (126)..(126)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (129)..(129)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (131)..(131)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (133)..(133)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (135)..(135)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (148)..(148)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (153)..(153)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (170)..(170)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (173)..(173)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (175)..(175)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (177)..(177)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (192)..(192)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (195)..(196)

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

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

OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (198)..(198)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (200)..(201)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (211)..(212)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (219)..(219)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (222)..(223)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (226)..(226)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (231)..(231)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (240)..(240)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (243)..(244)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (249)..(249)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (255)..(255)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (269)..(269)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (280)..(280)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (283)..(283)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (289)..(289)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (293)..(293)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (311)..(311)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (324)..(324)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (326)..(326)

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or
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<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (341)..(341)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (348)..(348)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (350)..(350)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (354)..(355)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (367)..(367)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (383)..(384)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (391)..(391)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (398)..(398)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (400)..(400)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 95

catgaaggaa naagcctgta ctanctgccg gtatccatgn taatctgngg ngatgtcage
agacccagcet nagcagatan ctncatttct ntetnaagne ctttggtctg naggnngnca
ntnnanctnc ngntnaacat cacagctnct ccnagcatca ccctgetagn tancngnggg
ttttetetta tntgnngnen naacatctge nngetctgnt annaanaatt ncataccgen
canngtcetnt gacgntgtga tgcatacgnt tgggcagagn gancaatang tgngcatatg
cgtgecttac ncaaggatac ggangngctt gaaattgatg ngaccaanan tttnngtacg

gtaagtnacc caaccacttc tgnnttcact ntaagagnen

<210> SEQ ID NO 96

<211> LENGTH: 800

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (171)..(171)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (622)..(622)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (628)..(628)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (642)..(642)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

60
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400
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<221> NAME/KEY: misc_feature

<222> LOCATION: (661)..(661)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (668)..(668)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (694)..(694)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (709)..(710)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (735)..(735)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (751)..(752)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (763)..(763)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (778)..(778)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (782)..(782)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (786)..(786)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (788)..(788)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (798)..(798)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 96

gagatgaatg atgaaatgat gagatgagat gatgaaatga aatggtgaga tgaactgatg
aaatgaaatg aaataatgaa atgaaattga aataaaattg aaatgagatg agatgaaatg
atgagatgat gaaataaaat gatgaaatga gatgtgatga gatgaaatga ngagatgaaa
tgatgagatg agatgacatg aaataaatga aataatgaaa tcgaaatgag atgagaagat
acgagatgag atgaaatgat gagatgaaat gatgaaatga gataagatga aaagagttga
tgagatgatg agatgaaatg agatgaaaag agatgaaatg agatgaaatg aaatgatgag
atgaaatgag gtgaaatgaa attagatgaa acgtaatgag atgaaatgac ataatgaaat
gaaaaaatga aatgaaataa tgaaatgagg tgaaattaaa tgagatgatg aaattaaatg
atgaaatgaa ataatgaaat ggaaatgaaa tggaaatgat gagatgaatg atgagatgaa
atgatgagat gagatgtatt gatgagagga aatgatgaga tgtaatgaaa tgagatgaaa
tgaatgagat gaaatggaat antggaangg aaattgattg gngatttgag atgaaatgag
ntaaatgnga tgaattaatg atgagatgaa atgntgaatg ccggggtgnn tgagatgaat

tgagttgaac cctgngatga atgaagattg nntgaatggt ggntgaatgt tgaatggntg
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gntggnanaa tgcctgtngg

<210> SEQ ID NO 97
<211> LENGTH: 334
<212> TYPE: DNA

<213> ORGANISM: Human

<400> SEQUENCE: 97

gatgaattga aatgaaatga aataatgaaa
atgaaatgat attgaaatga aattgaaaga
gaaatgaaat gatgaaatga atagatgtga
tgaaatgaaa tgagattaaa tgatgagatg
atgaaatgaa aatgaaatgg aaatgatgag
aaaatgagat gaaatgatga gatgaaatga
<210> SEQ ID NO 98

<211> LENGTH: 100

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (17)..(17)

<223> OTHER INFORMATION: n is a,

<400> SEQUENCE: 98

taatgaaatg
tgagatgatg
catgaaatga
aaaactgatyg
atgagaagaa

tgag

¢, g, or t

agatgaaatg
agatgaaatg
gctgaaatga
aaaacttaaa

atgatgagat

aaaagaaatg
gtgaaatgtt
tgagatcaaa
tgatgaaata

gagatgagat

ttcaggecegt ctgcttntac atatactatce gagaatggtg ctgtgcactce ataacaccegt

tgcttggtag acgcttttga acccttcage

<210> SEQ ID NO 99

<211> LENGTH: 500

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (8)..(8)

<223> OTHER INFORMATION: n is a,
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (361)..(361)
<223> OTHER INFORMATION: n is a,

<400> SEQUENCE: 99

gctgaaagta

ccegggantt cggeccttat ggcecegggga aatgatgaga tgaaatgatg

agatgaaaag agttgatgag atgatgagat
gaaatgaaat gatgagatga aatgaggtga
aatgacctaa tgaaatgaaa aaatgaaatg
atgatgaaat taaatgatga aatgaaataa
tgaatgatga gatgaaatga tgagatgaga
ntgagatgaa aagagatgaa atgagatgaa
tgaaattaga tgaaacgtaa tgagatgaaa
ataatgaaat gaggtgaaat

<210> SEQ ID NO 100

<211> LENGTH: 397
<212> TYPE: DNA

gaaatgagat
aatgaaatta
aaataatgaa
tgaaatggaa
tctaatgatg
accgaaatga

tgacataatg

gaaaagagat
gatgaaacgt
atgaggtgaa
atgaaatgga
agaggagatg
tgagatgaaa

aaatgaaaaa

aaatgagata
gaaatgagat
aatgagatga
attaaatgag
aatgatgaga
atgagatgaa
tgaggtgaaa

atgaaatgaa

800
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<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (8)..(8)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (39)..(39)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (50)..(50)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (56)..(56)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (71)..(72)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (97)..(97)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (110)..(110)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (177)..(177)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 100

cccgggangt ttaagttagg gggcctgccc ctttaagent agtcccacen tgaaanacac
tccccttgaa nntctctaaa ccttaacttt ctggeenttt tgtttcagan atgectaacce
ctcagggggt cttttgttct ctacgcctaa aaacttaatc tgtttggaac aattcenttt
cctetctgta gaaattgacc tggccatgge tcctgtgaat gatacggttg ctattatcce
tgaacactgt aaaaatgaac tttgaaacag ttgggtagga cccaaacaga aaatgatgta
tggcttggaa atagtttage tgaacattat gctttaatat tttactggec attgecagcac
aggtttagaa atttatgttc ggetttttaa agtttta

<210> SEQ ID NO 101

<211> LENGTH: 132

<212> TYPE: DNA

<213> ORGANISM: Human

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (121)..(121)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 101

gttacctaat gttttactct cattttcttt ttctttattt ttcatttgta aaataggaac
attaattgta ctactttcaa aagaattaat tgaagaaaga gagatacagyg gtatctaggce
ngaggaagac cc

<210> SEQ ID NO 102

<211> LENGTH: 246

<212> TYPE: DNA

<213> ORGANISM: Human

<400> SEQUENCE: 102
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gggggcttta gttataactg ggctaagcat aattgcgcta ccaattccat attatctcat 60
ggcacttaat tttataattg atatatataa taaaaaattc aatgcagata ttgatataat 120
aaaaatagat aatggtaatc caagcacgat ggtagccatc actctaattg ctttggggtt 180
aacctataac ttattaagta aagtgccaga atggttcttt gacagtatta aaattaaaga 240
aaacag 246

<210> SEQ ID NO 103

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: forward primer of exon 1 of insulin gene used
for quantitative RT-PCR analysis

<220> FEATURE:

<221> NAME/KEY: primer_bind

<222> LOCATION: (1)..(18)

<400> SEQUENCE: 103

gccectetggg gacctgac 18

<210> SEQ ID NO 104

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: reverse primer of exons 1 and 2 of insulin
gene used for quantitative RT-PCR analysis

<220> FEATURE:

<221> NAME/KEY: primer_bind

<222> LOCATION: (1)..(18)

<400> SEQUENCE: 104

cccacctgeca ggtcectcet 18

<210> SEQ ID NO 105

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: forward primer of beta-MyHC gene used for
quantitative RT-PCR analysis

<220> FEATURE:

<221> NAME/KEY: primer_bind

<222> LOCATION: (1)..(24

<400> SEQUENCE: 105

gctggaacgt agagactccc tget 24

<210> SEQ ID NO 106

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: reverse primer of beta-MyHC gene used for
quantitative RT-PCR analysis

<220> FEATURE:

<221> NAME/KEY: primer_bind

<222> LOCATION: (1)..(24

<400> SEQUENCE: 106

ggatccttec agatcatcca cttg 24

<210> SEQ ID NO 107
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<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: forward primer of ANF used for quantitative
RT-PCR analysis

<220> FEATURE:

<221> NAME/KEY: primer_bind

<222> LOCATION: (1)..(20

<400> SEQUENCE: 107

ggatttcaag aatttgctgg 20

<210> SEQ ID NO 108

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: reverse primer of ANF used for quantitative
RT-PCR analysis

<220> FEATURE:

<221> NAME/KEY: primer_bind

<222> LOCATION: (1)..(20

<400> SEQUENCE: 108

gcagatcgat cagaggagtc 20

<210> SEQ ID NO 109

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: forward primer of APP used for quantitative
RT-PCR analysis

<220> FEATURE:

<221> NAME/KEY: primer_bind

<222> LOCATION: (1)..(20

<400> SEQUENCE: 109

ggatgcttca tgtgaacgtg 20

<210> SEQ ID NO 110

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: reverse primer of APP used for quantitative
RT-PCR analysis

<220> FEATURE:

<221> NAME/KEY: primer_bind

<222> LOCATION: (1)..(19)

<400> SEQUENCE: 110

tcattcacac cagcacatg 19

<210> SEQ ID NO 111

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: forward primer of ZFP used for quantitative
RT-PCR analysis

<220> FEATURE:

<221> NAME/KEY: primer_bind

<222> LOCATION: (1)..(21)

<400> SEQUENCE: 111
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cacargagrc arggtcaacg a

<210> SEQ ID NO 112

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

21

<223> OTHER INFORMATION: reverse primer of ZFP used for quantitative

RT-PCR analysis
<220> FEATURE:
<221> NAME/KEY: primer_bind
<222> LOCATION: (1)..(22

<400> SEQUENCE: 112

ggattaaaat gaagcaccca ga

22

1. A method of diagnosing or prognosing a disease in an
individual, comprising the steps of:

a) determining the level of expression of a gene in a blood

sample of an individual, and

b) detecting a difference of said level of expression of said

gene in said blood sample according to step a) relative to
the level of expression of the same gene of a control,
wherein a difference in expression levels is indicative or
predictive of said disease.

2-18. (canceled)

19. A method of identifying potential markers for differ-
entiating between different body states, the method compris-
ing:

for each gene of a set of two or more predetermined genes,

(a) determining a level of RNA encoded by the gene in

whole blood samples of human subjects having a first
body state, the level indicating expression of the gene in
the samples; and

(b) comparing the level of step (a) with a level of RNA

encoded by the gene in whole blood samples of human
subjects having a second body state, the second state
being different from the first state, the level in the
samples of the subjects having the second state indicat-
ing expression of the gene in the samples of the subjects
having the second state,

wherein a determination, resulting from step (b), of a sig-

nificant difference between the levels identifies the gene
as a potential marker for differentiating between the first
state and the second state,

thereby identifying potential markers for differentiating

between different body states.

20. The method of claim 19, wherein determining the level
of step (a) is done using at least one oligonucleotide of pre-
determined sequence.

21. The method of claim 20, wherein determining the level
of step (a) is done by amplifying RNA encoded by the gene
using at least one primer to form amplified product, and
quantifying the amplified product, wherein the at least one
oligonucleotide comprises the at least one primer.

22. The method of claim 20, wherein determining the level
of'step (a) is effected by hybridizing DNA complementary to
RNA encoded by the gene with at least one probe to form
hybridization product, and quantifying the hybridization
product, wherein the at least one oligonucleotide comprises
the at least one probe.

23. The method of claim 19, wherein the subjects having
the first state have a disease

24. The method of claim 23, wherein the disease is col-
orectal cancer.

25. The method of claim 23, wherein the disease is diabe-
tes.

26. The method of claim 23, wherein the disease is heart
failure.

27. The method of claim 23, wherein the subjects having
the second state are healthy.

28. The method of claim 23, wherein the subjects having
the second state have the disease at a different stage than the
subjects having the first state.

29. The method of claim 23, wherein the difference is that
the level of step (a) is lower than the level in the samples of the
subjects having the second state.

30. The method of claim 19, further comprising, prior to
step (b), determining a level of RNA encoded by the gene in
whole blood samples of human subjects having the second
body state, thereby providing the level of RNA encoded by
the gene in whole blood samples of human subjects having
the second body state.

31. The method of claim 30, wherein determining the level
of step (a) and determining the level in samples of subjects
having the second state is done using at least one oligonucle-
otide of predetermined sequence.

32. The method of claim 31, wherein determining the level
of step (a) and determining the level in samples of subjects
having the second state is done by amplifying RNA encoded
by the gene using at least one primer to form amplified prod-
uct, and quantifying the amplified product, wherein the at
least one oligonucleotide comprises the at least one primer.

33. The method of claim 31, wherein determining the level
of step (a) and determining the level in samples of subjects
having the second state is effected by hybridizing DNA
complementary to RNA encoded by the gene with at least one
probe to form hybridization product, and quantifying the
hybridization product, wherein the at least one oligonucle-
otide comprises the at least one probe.

34. The method of claim 30, wherein the subjects having
the first state have a disease.

35. The method of claim 34, wherein the disease is col-
orectal cancer.

36. The method of claim 34, wherein the disease is diabe-
tes.

37. The method of claim 34, wherein the disease is heart
failure.
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