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(57) ABSTRACT

Activity-dependent gene pairs as therapeutic targets and
methods and devices to identify the same are provided. The
methods and devices allow transcriptome-wide analysis of
regulatory long non-coding RNAs (IncRNAs), matched with
differentially expressed protein-coding genes (mRNAs) and/
or with other IncRNAs. The described methods and devices
allow analysis of these activity-dependent gene pairs as thera-
peutic targets in a number of clinical conditions associated
with altered electrical brain activity, including epilepsy.
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ACTIVITY-DEPENDENT GENE PAIRS AS
THERAPEUTIC TARGETS AND METHODS
AND DEVICES TO IDENTIFY THE SAME

STATEMENT OF GOVERNMENT INTEREST

[0001] This work was funded in part by NIH/NINDS
ROINS045207, ROINS058802 and NIH/NIDA
1R03DA026021-01.

FIELD OF THE DISCLOSURE

[0002] Disclosed herein are activity-dependent gene pairs
as therapeutic targets and methods and devices to identify the
same. The methods and devices allow transcriptome-wide
analysis of regulatory long non-coding RNAs (IncRNAs),
matched with differentially expressed protein-coding genes
(mRNAs) and/or with other IncRNAs. The described meth-
ods and devices allow analysis of these activity-dependent
gene pairs as therapeutic targets in a number of clinical con-
ditions associated with altered electrical brain activity,
including epilepsy.

BACKGROUND OF THE DISCLOSURE

[0003] Many of the body’s functions are mediated by the
actions of proteins within and between cells. Generally, for a
protein to exert an effect, the cell that will use or secrete the
protein must create it. To create a protein the cell first makes
a copy of the protein’s gene sequence in the nucleus of the
cell. This copy of the gene sequence that encodes for the
protein (called messenger RNA (mRNA)) leaves the nucleus
and moves to a region of the cell containing ribosomes. Ribo-
somes read the sequence of the mRNA and create the protein
for which it encodes. This process of new protein synthesis is
known as translation.

[0004] Longnon-coding RNAs (IncRNAs) are a newly dis-
covered type of RNA that are generated by cells but do not
encode any protein. Despite their new-found prominence in
the transcriptome (the total set of all RNA molecules), most
IncRNAs remain poorly understood.

SUMMARY OF THE DISCLOSURE

[0005] The present disclosure provides activity-dependent
gene pairs as therapeutic targets and methods and devices to
identify the same.

[0006] Particularly, one embodiment includes a method for
identifying putative therapeutic targets comprising obtaining
a paired brain tissue sample from a live human wherein each
member of the pair has a different level of electrical brain
activity from the other member; identifying long non-protein-
coding RNA (IncRNA) molecules (IncRNAs) and protein-
coding messenger RNA (mRNA) molecules (mRNAs) that
are differentially expressed between the members of each
individual sample pair; linking a first differentially expressed
IncRNA with a differentially expressed mRNA and/or a sec-
ond differentially expressed IncRNA when the gene encoding
the first differentially expressed IncRNA overlaps with, or is
adjacent to, the gene encoding the differentially expressed
mRNA and/or the gene encoding the differentially expressed
second IncRNA along the human genome, thereby identify-
ing an IncRNA/mRNA gene pair and/or an IncRNA/IncRNA
gene pair as putative cis-encoded therapeutic targets; and/or
linking a first differentially expressed IncRNA with a difter-
entially expressed mRNA and/or with a second differentially
expressed IncRNA when the differentially expressed first
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IncRNA and the differentially expressed mRNA and/or sec-
ond IncRNA are encoded at different genomic loci, thereby
identifying an IncRNA/mRNA gene pair and/or an IncRNA/
IncRNA gene pair as putative trans-encoded therapeutic tar-
gets.

[0007] Inanother embodiment, the linking of differentially
expressed IncRNA with differentially expressed mRNA and/
or IncRNA further requires that the differential expression of
the IncRNA and mRNA or IncRNA and IncRNA be observed
in more than one brain sample pair, each pair having a low
electrical brain activity member and a high electrical brain
activity member.

[0008] Inanother embodiment, the electrical brain activity
is classified as high or low based on the frequency and/or
amplitude of interictal and/or ictal spiking.

[0009] In another embodiment, the differential expression
is identified by quantifying IncRNA and mRNA expression.
In another embodiment, the expression quantification utilizes
at least one microarray capable of quantifying IncRNA
expression and mRNA expression.

[0010] In another embodiment, the quantifying utilizes at
least one microarray capable of quantifying IncRNA expres-
sion and at least one microarray capable of quantifying
mRNA expression wherein consistency of differential
expression data between the at least one IncRNA microarray
and the at least one mRNA microarray is evaluated by corre-
lating the fold-change of protein-coding control genes com-
mon to both arrays.

[0011] Another embodiment further comprises evaluating
the putative therapeutic target as a site of effective interven-
tion.

[0012] In another embodiment, the therapeutic target of a
pair is IncRNA, mRNA and/or both.

[0013] Another embodiment includes a microarray for
identifying putative therapeutic targets in the human brain
comprising probes for IncRNA and probes for mRNA
wherein at least a subset of the mRNA probes is included
based on the representation of their corresponding genes by
probes on a different genomewide expression analysis
microarray.

[0014] In another embodiment, the IncRNA probes are
50-mer to 70-mer probes mapped to a single genomic loca-
tion. In another embodiment, the IncRNA probes are free of
interspersed and simple repeats and segmental duplications.
[0015] Inanother embodiment, the microarray comprises 7
or 8 distinct probes per IncRNA.

[0016] In another embodiment, the microarray comprises
probes for at least 1000 IncRNA genes.

[0017] Another embodiment includes a method of assess-
ing putative therapeutic targets in the human brain compris-
ing exposing human neuroblastoma cells to either a single
depolarization or repeated depolarizations; identifying time-
dependent differential IncRNA and mRNA expression in the
cells exposed to either single and/or repeated depolarizations,
relative to untreated control cells; and (i) linking a first dif-
ferentially expressed IncRNA with differentially expressed
mRNAs and/or second differentially expressed IncRNAs
when the gene encoding the first differentially expressed
IncRNA overlaps with, or is adjacent to, the gene encoding
the differentially expressed mRNA or second differentially
expressed IncRNA thereby identitying IncRNA/mRNA and/
or IncRNA/IncRNA gene pairs as putative cis-encoded thera-
peutic targets; and/or (ii) linking a first differentially
expressed IncRNA with a differentially expressed mRNA
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and/or with a second differentially expressed IncRNA when
the first IncRNA and mRNA and/or second IncRNA are
encoded at different genomic loci, thereby identifying
IncRNA/mRNA and/or IncRNA/IncRNA gene pairs as puta-
tive trans-encoded therapeutic targets.

[0018] Another embodiment includes a method comprising
targeting the first [ncRNA of an IncRNA/mRNA or IncRNA/
IncRNA gene pair as a putative therapeutic target wherein the
first IncRNA and mRNA or second IncRNA are differentially
expressed in areas of the brain having a different character-
istic demonstrated to be relevant in one or more of epileptic
activity, inflammation, cellular proliferation multiple sclero-
sis, neurodegeneration or autism and/or have been linked
because the gene encoding the differentially expressed
IncRNA overlaps with, or is adjacent to, the gene encoding
the differentially expressed mRNA or second differentially
expressed IncRNA.

[0019] In another embodiment, the gene pair is BDNFOS
(SEQIDNO: 1)/BDNF (SEQIDNO: 2); AF086035 (SEQID
NO: 3))MAPKI1IPIL (SEQ ID NO: 4); AK093366 (SEQ ID
NO: 5)/AG2 (SEQ ID NO: 6); BC047792 (SEQ ID NO:
7YPURB (SEQ ID NO: 8); AK096235 (SEQ ID NO:
9)YLCP1 (SEQ ID NO: 10); AL110130 (SEQ ID NO: 11)/
SMEK?2 (SEQ ID NO: 12); BC013641 (SEQ ID NO: 13)/
ARC (SEQIDNO: 14); hTF27297 (SEQID NO: 15)/CYR61
(SEQ ID NO: 16); RPPH1 (SEQ ID NO: 17)/NEAT1 (SEQ
ID NO: 18); NEAT1 (SEQ ID NO: 18)/EGR3 (SEQ ID NO:
19); NEAT1 (SEQ ID NO: 18)/CR600638 (SEQ ID NO: 20);
RPPHI1 (SEQ ID NO: 17)/NEAT2 (MALAT1) (SEQ ID NO:
21); CR600638 (SEQ ID NO: 20)/FLT1 (SEQ ID NO: 22);
BC012463 (SEQ ID NO: 23)/LRRN1 (SEQ ID NO: 24);
CR615000 (SEQ ID NO: 25)/ERAP1 (SEQ ID NO: 26);
BCO028229 (SEQ ID NO: 27)/BTG3 (SEQ ID NO: 28);
BC078172 (SEQ ID NO: 29)/VIM (SEQ ID NO: 30);
AF075087 (SEQ ID NO: 31)/S1PR1 (SEQ ID NO: 32);
AK123944 (SEQ ID NO: 33)/TRIM47 (SEQ ID NO: 34); or
AL110176 (SEQ ID NO: 35)/PLOD2 (SEQ ID NO: 36).
[0020] Another embodiment includes a method comprising
targeting an IncRNA gene as a site of putative therapeutic
intervention wherein the IncRNA gene is differentially
expressed in at least one area of the brain having a different
characteristic then a second area and wherein the IncRNA
gene is RPPH1; NEAT1 or NEAT2.

[0021] Another embodiment includes a method comprising
targeting a gene as a site of therapeutic intervention when the
gene was identified by a method or microarray disclosed
herein. In another embodiment, the targeting includes gene
silencing or gene activating. In another embodiment, the tar-
geting includes gene silencing through RNA interference
(RNAI).

BRIEF DESCRIPTION OF THE FIGURES

[0022] FIG. 1. Reciprocal pattern of BDNF and BDNFOS
gene expression in electrically active human neocortex. A.
Summary of human epilepsy patients showing the ratios of
electrical discharges, regions of neocortex sampled for each,
and histopathology. All tissue sampled for gene expression
changes had a normal histological structure, even in the pres-
ence of nearby structural abnormalities. B. Long-term brain
surface recordings obtained prior to tissue resection were
used to differentiate electrode locations with high- and low-
spiking interictal activities for each patient. C. While both the
activity-dependent immediate early gene EGR1 and BDNF
are both constitutively upregulated in high-spiking cortex,
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BNDFOS was consistently downregulated in the same
samples. The downregulation was significant (p=0.016, Wil-
coxon’s test; BDNFOS fold change <-1.1, 95% CI), Bars
represent average values for all 7 patients shown with the
shading of the circles corresponding to patients shown in A.
[0023] FIG. 2. Downregulation of BDNFOS induces
BDNF expression in Sy5Y cells. A. The BDNFOS/BDNF
gene locus shows antisense overlap between BDNF and
BDNFOS (UCSC Genome Browser). Three siRNAs were
generated from a non-overlapping BDNFOS exon (sl, s2,
s3). B. Downregulation of BDNFOS IncRNA using each of
these siRNAs produced a corresponding increase in BDNF
mRNA levels at 24 h and 48 h. Expression level changes are
relative to a mock-electroporation negative control. Standard
error bars displayed. No further BDNFOS knockdown or
BDNF rescue persisted at the 48 h time point for s1 and s3
(data not shown).

[0024] FIG. 3. Genome-wide analysis of human cortex
reveals activity-dependent gene pairs and standalone IncR-
NAs. A. This experimental design of paired high- and low-
spiking brain samples from the 7 patients shown in FIG. 1a
was used both to interrogate coding and non-coding gene
transcription as a function of brain activity. A dye-flip, qua-
druplicate microarray design was used with both a genome-
wide coding array and a custom IncRNA array encompassing
5586 IncRNA genes with 7 probes/gene. Based on a rigorous
statistical cutoff, a total of 4044 protein-coding and 1288
IncRNA genes were initially identified for these 7 patients
(>1.4 fold and FDR<5% for each probe). LncRNA genes
were further subdivided based on known cis-antisense part-
ners of mRNAs, IncRNAs located <10 kb from any known
gene, or standalone IncRNAs >10 kb from any known gene.
Due to gene chains, some IncRNAs belonged simultaneously
to the first two of these three categories. B. Pairs of differen-
tially expressed mRNA and IncRNA genes that were either in
an antisense overlap or <10 kb neighbors (which we define as
“cis-encoded pairs”) are shown together with IncRNAs that
reside at other types of genomic loci. Many of the affected
mRNAs have known functions in synaptic plasticity. The
arrows to the left of the gene/pairs have been validated by
qPCR. *BDNFOS/BDNF was discovered by targeted qPCR
and did not meet statistical significance on the microarrays.
Note that since the creation of this Figure, some “standalone”
IncRNAs have been paired through additional analysis. To
date these IncRNAs include RPPH1, NEAT1 and NEAT2
(MALAT1).

[0025] FIG. 4. Parallel patterns of activity-dependent gene
pairs. As a means to identify activity-dependent IncRNAs
with potential roles in synaptic plasticity, the expression pat-
terns of 13 known activity-dependent coding genes against
the entire dataset of IncRNAs were probed for parallel pat-
terns of expression. This figure shows significant relation-
ships between these 13 genes and 26 IncRNAs identified
using an R>0.90 cutoff. Each line represents a significant
correlation and the proximity of the genes is directly propor-
tional to this significance. The length of each line is inversely
proportional to the correlation coefficient that is based on the
average of correlations from probes above the 0.90 cutoff.
The width of each line is directly proportional to the number
of probes above the 0.90 cutoff. Coding genes are shown in
dark grey while IncRNAs are in lighter grey. This figure was
prepared using Cytoscape (http://www.cytoscape.org).

[0026] FIG. 5. Repeated depolarization in vitro can repli-
cate patterns of coding/non-coding gene transcription. A.
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While transient CREB phosphorylation is induced with a
single depolarization of Sy5Y cells with 100 mM KCI pro-
ducing downregulation of BDNF and BDNFOS, B. repeated
depolarization produces more sustained CREB activation and
results in a reciprocal pattern of BDNF/BDNFOS transcrip-
tion at 24 hours (shown by the brackets). For each of these, the
middle panel shows a quantitation of triplicate Western blots
as well as triplicate qPCR results for EGR1 to show activity
dependent transcription, together with BDNF and BDNFOS
at each time point. C. The expression of three cis-encoded
IncRNA/mRNA pairs and one known functional IncRNA
(NEAT1) was examined in the same SYSY repeated depolar-
ization time course as in (b) showing widely different patterns
of'expression of IncRNAs located both within and outside of
genomic loci that harbor cis-encoded IncRNA/mRNA pairs
(as used herein, “cis-encoded” includes situations where an
IncRNA and an mRNA or an IncRNA and an IncRNA are
expressed from the same or adjacent genomic loci. Adjacent
genomic loci include those with end nucleotides within 10
nucleotides of the other).

[0027] FIG. 6. Genomic complexity of the human
AK093366/AG2 IncRNA/mRNA cis-antisense pair which is
co-differentially expressed in human neocortical epilepsy.
[0028] FIG. 7. Tagman gRTPCR results closely parallel
microarray results for IncRNA and mRNA differential
expression at IncRNA/mRNA cis-pairs across the within-
patient sample pairs of high- and low-activity neocortical
regions. MALAT-1 is not shown because of the discrepancy
between its microarray probeset coverage and its Tagman
amplicons coverage.

DETAILED DESCRIPTION

[0029] The present disclosure provides activity-dependent
gene pairs as therapeutic targets and methods and devices to
identify the same. The present disclosure also describes the
first genome-wide analysis of human brain long non-coding
RNA (IncRNA)-based gene pairs as a function of coding
mRNA or other IncRNA pairings and electrical brain activity.
Many of the coding mRNAs identified in this way are known
to modulate activity-dependent gene expression in the human
brain, suggesting that these particular IncRNA/mRNA pairs
form regulatory networks related to human brain plasticity.
LncRNA/IncRNA pairs showing differential expression
between areas of high and low brain activity were also
observed. The described IncRNA/mRNA and IncRNA/In-
cRNA pairs provide targets for rational therapeutic develop-
ment in a number of disorders and diseases associated with
differential or perturbed electrical brain activity including
epilepsy. As used herein, “differential expression”, “signifi-
cantly differentially expressed” and similar terms mean that
expression of a gene is significantly different based on a
statistical power analysis, the results of which can be vali-
dated by qPCR at a 95% confidence interval. “Expression” as
used herein includes (i) transcription of a gene encoding
IncRNA and (ii) transcription of a gene encoding protein-
encoding RNA and/or translation of the protein-coding RNA.
“High” and “low” electrical brain activity, interictal and/or
ictal spiking as used herein are relative terms to be compared
between brain areas in a given patient during a given proce-
dure.

[0030] The abundance of non-protein-coding transcrip-
tional units rivals the numbers of known mRNAs. LncRNA
genes can be defined by four criteria: encoding transcripts
that lack any open reading frames (ORFs) greater than 100
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amino acids or possessing protein database homologies;
being within the known range of lengths of mammalian
mRNAs (from ~300 nt to >20,000 nt in length); support by
transcript-to-genome alignments from c¢DNA data; and
absence of matches to any known non-coding-RNA classes.
Further information regarding IncRNAs may be found by
consulting the GENCODE Project which annotates evidence-
based gene features of the human genome including protein-
coding loci with alternatively-transcribed variants, non-cod-
ing loci with transcript evidence and pseudogenes.
GENCODE has assigned the IncRNA biotype to certain
genes and transcripts, signifying that those genes and tran-
scripts encode and represent, respectively, IncRNAs based on
the best available manual-annotation and experimental data.
Any gene or transcript given an IncRNA biotype by GEN-
CODE is an IncRNA as the term is used herein regardless of
whether the particular gene or transcript meets the four crite-
ria provided above. The GENCODE gene sets are used by the
ENCODE consortium.

[0031] Numerous IncRNAs are transcribed in the vicinity
of known mRNAs, and regulate those known genes through
epigenetic mechanisms. Functionally, IncRNAs can have
regulatory effects on coding mRNAs through a number of
mechanisms that include cis-antisense IncRNA transcripts
that repress their sense-strand protein-coding partners. L.ncR-
NAs can also enhance expression of differentially expressed
gene pair partners. LncRNAs encoded in an antisense orien-
tation to, and overlapping with, known mRNAs are particu-
larly abundant. The vast majority of these IncRNAs remain
devoid of known functions.

[0032] Thehuman brainis composed of a diverse set of cell
types connected through complex synaptic arrangements.
The degree of synaptic activity in the brain can be translated
into functional and structural changes through activity-de-
pendent changes in gene expression. Although these changes
can be effected through direct activation of synaptic genes,
they can also be achieved through the release of neurotrophic
factors such as brain-derived neurotrophic factor (BDNF)
that have direct effects on synaptic architecture and indirect
effects by producing changes in gene expression. BDNF, a
member of the nerve growth factor family, regulates the sur-
vival and differentiation of neuronal populations, axonal
growth and pathfinding, dendritic growth and morphology
and has been linked to many human brain disorders. BDNF
mRNA and protein are upregulated by seizure activity in
animal models of epilepsy as well as in human brain tissues
that display increased epileptic activities. The genomic locus
encoding BDNF is structurally complex and also encodes
BDNFOS, a primate-specific IncRNA that is antisense to the
coding BDNF gene. BDNF and BDNFOS form double-
stranded duplexes, suggesting a potential for BDNFOS to
post-transcriptionally regulate BDNF.

[0033] BDNTF binding to its receptors results in a diverse
array of downstream signaling pathways including the acti-
vation of cyclic adenosine monophosphate response element
binding protein (CREB), that in turn can also regulate BDNF
by binding to a cognate site within the BDNF gene. Activation
of CREB by phosphorylation at Serine 106 as a result of
neuronal activity leads to changes in gene expression that
cause reinforcement and stabilization of more active neuronal
circuits. Downstream from phosphorylated CREB (pCREB),
immediate early genes (IEGs) have been shown to mediate
long-lasting changes in neuronal structure and excitability.
Upstream of CREB activation, several known signaling path-
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ways are rapidly activated in response to neuronal activity,
including CaMKinase 1V, protein kinase A, and MAPK. A
pattern of transcriptional activation in human brain regions
where seizures start strongly implicates sustained MAPK/
CREB activation and downstream coding gene activations
that could underlie layer specific changes in synaptic archi-
tecture that makes these regions prone to seizures.

[0034] Given that human IncRNA genes tend to be less
well-conserved than mRNAs, and have unique transcripts not
found in other species, a uniquely human system to examine
activity-dependent gene expression for both coding and non-
coding RNAs using a pairwise comparison of human cortical
regions displaying variable degrees of epileptic activities was
sought. These brain regions were removed as part of surgical
treatment for intractable seizures. It was shown that regions of
human neocortex that display increased activity and BDNF
expression have reduced BDNFOS expression and that BDN-
FOS directly down-regulates BDNF in vitro. A custom
microarray platform to perform a transcriptome-wide analy-
sis of other regulatory IncRNAs was also developed and
matched to differentially expressed mRNAs or other IncR-
NAs to develop a genome-wide list of IncRNA/mRNA gene
pairs and/or IncRNA/IncRNA gene pairs. Many ofthe coding
mRNAs identified in this way are known to modulate activity-
dependent gene expression in the human brain, suggesting
that these IncRNA/mRNA pairs form a newly revealed regu-
latory network of human brain plasticity. Identified IncRNA/
IncRNA pairs also provide targets for potential therapeutic
intervention.

[0035] Genome-Wide Integration of Activity-Dependent
Gene Pairs as a Function of Human Brain Activity.

[0036] The present disclosure describes a stringently fil-
tered catalog of human IncRNAs and the genomic positional
relationships between these IncRNAs and mRNAs and/or
other IncRNAs, providing insights into IncRNA functions
(see Jia etal. 2010, incorporated by reference for its teachings
regarding the same). Despite their prominence in the tran-
scriptome, most IncRNAs remain poorly understood. The
present disclosure describes development of a custom
IncRNA microarray to provide the first genome-wide analy-
sis of human brain IncRNA-based gene pairs as a function of
electrical brain activity. Several identified co-expressed
IncRNA/mRNA gene pairs have important roles in activity-
dependent synaptic plasticity either directly, such as BDNF
and others involved in the MAPK/CREB signaling, or indi-
rectly through the expression of regulatory IncRNAs such as
MALAT-1 which are members of trans-encoded IncRNA/
IncRNA gene pairs (e.g. RPPHI/MALAT-1, whereas
MALAT-1 is an RNA-processing target of RPPH1).

[0037] The described genomewide IncRNA expression
survey of electrically active human neocortex uncovered hun-
dreds of IncRNAs differentially expressed between more and
less electrophysiologically active areas of the human neocor-
tex. Of these IncRNAs, 26 were initially identified as
expressed directly in proportion to known activity-dependent
genes (FIG. 4). These IncRNAs represent therapeutic targets
for human brain diseases, such as epilepsy. Without being
bound by theory, the co-expression clustering topology (FIG.
4) suggests a network where mRNAs and IncRNAs are linked
by previously uncharacterized IncRNA nodes (such as
BC009864) as hubs with spoke edges extending simulta-
neously to multiple mRNAs and other IncRNAs. Eight
IncRNA/mRNA cis-antisense and neighbor-gene pairs char-
acterized by coordinated differential expression of both genes
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in each IncRNA/mRNA pair were also initially observed,
suggesting IncRNA-mediated regulation of protein-coding
gene expression in the human brain. These pairs also suggest
that some mRNAs function at the RNA level to regulate
IncRNA expression or in bidirectionally regulated feedback
loops in cis. Other IncRNAs such as NEAT1 were detected
only by the trans-regulation analysis, which targeted IncR-
NAs whose expression was highly correlated with mRNAs or
other IncRNAs regardless of the genomic mapping location
of those coding genes. The trans-regulation analysis implies
NEAT1, the IncRNA from nuclear paraspeckles that is
encoded near the NEAT2 locus, in regulatory interactions
with activity-dependent genes in the brain. Three lines of
evidence for activity-dependent NEAT1 function in the neo-
cortex include (1) detection of NEAT1 as a differentially
expressed IncRNA on the custom microarray analysis of
human brain samples, (2) demonstration of activity-depen-
dent NEAT1 expression in depolarized human SYSY cell
culture, and (3) the assignment of NEAT1 as a central node to
a trans-encoded co-expression cluster of specific coding and
non-coding RNAs (FIG. 4). The described cis-regulation and
trans-regulation analyses uncovered different, nonredundant
sets of IncRNAs, suggesting that specific IncRNAs are
involved in both types of regulation, which for any given
IncRNA may be mutually exclusive. These results represent
the first functional evidence for a remarkably diverse pattern
of IncRNA expression and function in the human brain.
[0038] Functionality of Activity-Dependent Gene Pairs in
the Human Brain.

[0039] Thedescribed microarray results and qPCR analysis
of both the epilepsy patient samples and the recurrent-depo-
larization Sh-sySy cell culture timecourse, jointly represent
the first demonstration that known IncRNAs are activity-
dependent both in vivo and in cell culture. The complex, but
similar, pattern of IncRNA/mRNA or IncRNA/IncRNA
expression in activated human brain and in a chronically
depolarized human neuronal cell line enables the temporal
characterization of these regulatory gene pairs and provides a
new system in which to assess these complex, primate-spe-
cific transcriptional gene pairs.

[0040] The present disclosure describes upregulation of
three nuclear RNAs, RNase P (RPPHI1), NEAT1, and
MALAT-1, in high-activity areas of the neocortex. The cata-
Iytic-RNA component of RPPH1 is essential for the 3' end
cleavage of both NEAT1 and NEAT2/MALAT-1. Therefore,
these three IncRNAs may comprise an IncRNA-mediated
IncRNA maturation network in highly active brain regions.
The function of this induced network is predicted to modulate
the expression of synaptic genes, such as those whose mRNA
levels are regulated by NEAT2/MALAT-1. This RNA-medi-
ated regulatory network is also predicted to function either
independently from, or synergistically with, the MAPK/
pCREB pathway to regulate activity-dependent gene expres-
sion.

[0041] Ribonucleoprotein complexes that enable IncRNA
function and complexes which facilitate IncRNA-mediated
regulation of mRNAs in sense-antisense pairs can be identi-
fied by affinity columns and mass spectrometric analysis.
This identification will allow therapeutic targeting of
IncRNA/mRNA and/or IncRNA/IncRNA gene pairs.

[0042] The genomic complexity of the human AK093366/
AG2 IncRNA/mRNA cis-antisense pair (FIG. 6) is reminis-
cent of that observed in the BDNFOS/BDNF IncRNA/
mRNA cis-antisense pair. Both the BDNFOS IncRNA gene
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and the AK093366 IncRNA gene contain primate-specific
splice sites. The splice donor of AK093366’s sole intron is
primate-specific because it is harbored within an Alulb
repeat. Alu repeats are the best-known class of primate-spe-
cific interspersed repeats and therefore key gene structure
elements, including splice sites, contained within Alu repeats
provide direct evidence that the corresponding gene struc-
tures either arose or were modified after the mammalian
radiation, specifically in the primate lineage. Notably, EST-
supported cis-antisense IncRNA transcription of the Alu-con-
taining AK093366 transcriptional unit extends substantially
beyond the UCSC C110RF96 (AG2) gene model, and well
into the C110RF96 ORF. This underscores the utility of EST
data, much of which remains unincorporated into reference
gene models and annotations, in delineating the boundaries of
IncRNA genes, including those involved in putative regula-
tory relationships with protein-coding counterparts. While
Alu-containing IncRNAs have been implicated in the in-trans
post-transcriptional regulation of gene expression via effect-
ing mRNA decay, the currently described analysis suggests
distinct, cis-regulatory roles in overlapping-gene regulation
for certain Alu-containing IncRNAs, specifically AK093366.
Two co-differentially-expressed IncRNA/mRNA cis-anti-
sense pairs in the human neocortex, BDNFOS/BDNF and
AK093366/AG2, thus feature primate-specific sequence at
IncRNA gene splice junctions. mRNAs BDNF and AG2 are
overlapped by endogenous antisense IncRNAs containing
exonic Alu repeats, and these gene pairs are cod ifferentially-
expressed in active areas of the human epileptic neocortex.

[0043] BDNFOS-mediated regulation of BDNF provides
evidence that primate-specific regulation of conserved
mRNAs by cis-antisense IncRNAs takes place in epilepsy, a
human brain disorder. The co-expression of mRNAs and non-
conserved IncRNAs at loci other than BDNF, including AG2,
demonstrates that primate-specific regulation of conserved
genes by nonconserved IncRNAs in the human brain is not
unique to the BDNF locus.

[0044] A Primate-Specific IncRNA Regulatory Mecha-
nism for BDNF.

[0045] A striking feature of the BDNE/BDNFOS locus is
the complexity of its genomic landscape, which is highly
representative of the genomic properties observed at
IncRNA-encoding loci throughout mammalian genomes.
Human BDNFOS is part of a three-gene genomic positional
chain: it shares a putative bidirectional promoter with the
LIN7C gene at its 5' end, while sharing its exonic cis-anti-
sense overlap with BDNF exonic sequences at the 3' end. In
addition, BDNFOS may have emerged in recent mammalian
evolution, after the primate-rodent divergence. A possible
recent origin for this IncRNA gene is supported by two lines
of'evidence. First, several splice sites of BDNFOS are poorly
conserved outside of primates, suggesting that the genomic
structure of BDNFOS either arose or was modified specifi-
cally in primate evolution. This is consistent with the recent
finding that IncRNA genes may comprise a majority of pri-
mate-specific genes. Second, there is no evidence for a BDN-
FOS-like gene between mouse Lin7c and mouse BDNF in
mouse cDNA and EST sequence data (UCSC transcript-to-
genome alignments). This genomic and evolutionary com-
plexity of the BDNF/BDNFOS locus, implies that functional
IncRNAs in the human brain may be characterized by inter-
species non-conservation or high divergence of their gene
structures. This is of particular interest because of the persis-
tent inverse co-differential-expression of the BDNF/BDN-
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FOS gene pair as a function of human brain activity shown
here together with the observed increase in BDNF mRNA
levels following knock down of BDNFOS. The present dis-
closure therefore provides a uniquely human view of activity-
dependent gene pairs in the brain whose endogenous compo-
nents cannot be modeled in rodents or other non-primate
species. A set of differentially expressed miRNAs, including
miR-30a-5p, act as post-transcriptional inhibitors of BDNF
in prefrontal cortex. The demonstration of the primate-spe-
cific IncRNA BDNFOS as a post-transcriptional inhibitor of
BDNF complements this miRNA work, suggesting that
BDNF is targeted by multiple RNA-mediated regulatory
mechanisms involving short and long, ancient as well as
evolutionarily young ncRNAs.

[0046] The methods and devices described herein identi-
fied the following IncRNA/mRNA or IncRNA/IncRNA gene
pairs as activity-dependent targets for therapeutic interven-
tion (IncRNA/mRNA or IncRNA/IncRNA): BDNFOS (SEQ
ID NO: 1)/BDNF (SEQ ID NO: 2); AF086035 (SEQ ID NO:
3)/MAPKIIPIL (SEQ ID NO: 4); AK093366 (SEQ ID NO:
5)YAG2 (SEQ ID NO: 6); BC047792 (SEQ ID NO: 7)/PURB
(SEQIDNO: 8); AK096235 (SEQID NO: 9)/LCP1 (SEQ ID
NO: 10); AL110130 (SEQID NO: 11)/SMEK2 (SEQID NO:
12); BC013641 (SEQ ID NO: 13)/ARC (SEQ ID NO: 14);
hTF27297 (SEQ ID NO: 15)/CYR61 (SEQ ID NO: 16);
RPPHI (SEQIDNO: 17)/NEAT1 (SEQIDNO: 18); NEAT1
(SEQID NO: 18)/EGR3 (SEQ ID NO: 19); NEAT1 (SEQ ID
NO: 18)/CR600638 (SEQ ID NO: 20); RPPH1 (SEQ ID NO:
17)/NEAT2 (MALAT1) (SEQ ID NO: 21); CR600638 (SEQ
ID NO: 20)/FLT1 (SEQ ID NO: 22); BC012463 (SEQ ID
NO: 23)/LRRN1 (SEQ ID NO: 24); CR615000 (SEQ ID NO:
25)/ERAP1 (SEQ ID NO: 26); BC028229 (SEQ ID NO:
27)/BTG3 (SEQ ID NO: 28); BC078172 (SEQ ID NO: 29)/
VIM (SEQ ID NO: 30); AF075087 (SEQ ID NO: 31)/S1PR1
(SEQ ID NO: 32); AK123944 (SEQ ID NO: 33)/TRIM47
(SEQID NO: 34); and AL110176 (SEQ ID NO: 35)/PLOD2
(SEQ ID NO: 36).

[0047] In a preferred embodiment, the first IncRNA of a
pair is targeted to effect therapeutic intervention. In alterna-
tive embodiments, the mRNA and/or the second IncRNA of a
pair can be targeted. In further embodiments, the first
IncRNA and mRNA or second IncRNA of a pair can both be
targeted.

[0048] The genes of the above pairs to target include the
sequences above as well the reverse complements thereof and
allelic variants. Allelic variants include slightly different
sequences that originate from the same chromosomal posi-
tion or the same position on an allelic chromosome. Thera-
peutic targets as disclosed herein also include sequences with
at least 90% sequence identity; at least 91% sequence iden-
tity; at least 92% sequence identity; at least 93% sequence
identity, at least 94% sequence identity, at least 95% sequence
identity, at least 96% sequence identity, at least 97% sequence
identity, at least 98% sequence identity or at least 99%
sequence identity to SEQIDNO. 1,2,3,4,5,6,7.8,9,10,11,
12,13,14,15,16,17,18,19, 20,21, 22,23, 24,25, 26,27, 28,
29, 30, 31, 32, 33, 34, 35 and/or 36. Percentage of sequence
identity is determined by comparing two optimally aligned
sequences (e.g., nucleic acid sequences) over a comparison
window, wherein the portion of the sequence in the compari-
son window may comprise additions or deletions (i.e., gaps)
as compared to the reference sequence (which does not com-
prise additions or deletions) for optimal alignment of the two
sequences. The percentage is calculated by determining the
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number of positions at which the identical nucleotide or
amino acid residue occurs in both sequences to yield the
number of matched positions, dividing the number of
matched positions by the total number of positions in the
comparison window, and multiplying the result by 100 to
yield the percentage of sequence identity. A sequence that is
identical at every position in comparison to a reference
sequence is said to be 100% identical to the reference
sequence, and vice-versa. Therapeutic targets as disclosed
herein also include those sequences that hybridize to one or
more of SEQIDNO. 1, 2,3,4,5,6,7,8,9,10,11,12,13, 14,
15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,
32,33, 34,35 and/or 36 under high stringency conditions. As
used herein, high stringency conditions include hybridization
in 5xSSC buffer at 65° C. for 16 hours; wash twice in 2xSSC
buffer at room temperature for 15 minutes each; and wash
twice in 0.5xSSC buffer at 65° C. for 20 minutes each.

[0049] As will be understood by one of ordinary skill in the
art, the therapeutic targets disclosed herein can be targeted
through any mechanism capable of increasing or decreasing
their function, as appropriate. Many of these strategies will be
based on complementary binding properties, but the present
disclosure is not so limited and can include any form of
effective intervention, however formed and delivered. The
currently-disclosed targets can also be targeted by inhibiting
or increasing the activity of upstream or downstream mol-
ecules, including those described herein in relation to particu-
lar targets including CREB, CaM Kinase IV, protein kinase A
and MAPK. While not limiting the foregoing inclusive state-
ments in any manner, the following description provides sev-
eral appropriate targeting strategies.

[0050] One targeting approach can include gene silencing.
This approach refers to the reduction in transcription, trans-
lation, expression or activity of a nucleic acid, as measured by
transcription level, mRNA or IncRNA level, enzymatic activ-
ity, methylation state, chromatin state or configuration, trans-
lational level, or other measure of its activity or state in a cell
or biological system. Such activities or states can be assayed
directly or indirectly. Gene silencing also includes the reduc-
tion or amelioration of activity associated with a nucleic acid
sequence, such as its ability to function as a regulatory
sequence, its ability to be transcribed, its ability to be trans-
lated and result in expression of a protein, regardless of the
mechanism whereby such silencing occurs.

[0051] One method of gene silencing includes RNA inter-
ference (RNA1). RNAI refers to the process by which a poly-
nucleotide or double stranded polynucleotide comprising at
least one ribonucleotide unit exerts an effect on a biological
process through disruption of gene expression. The process
includes but is not limited to gene silencing by degrading
mRNA, interactions with tRNA, rRNA, hnRNA, cDNA and
genomic DNA, as well as methylation of DNA and ancillary
proteins.

[0052] Another targeting approach can include gene acti-
vating. This approach refers to an increase in transcription,
translation, expression or activity of a nucleic acid, as mea-
sured by transcription level, mRNA or IncRNA level, enzy-
matic activity, methylation state, chromatin state or configu-
ration, translational level, or other measure of its activity or
state in a cell or biological system. Such activities or states
can be assayed directly or indirectly. Furthermore, gene acti-
vating includes the increase of activity associated with a
nucleic acid sequence, such as its ability to function as a
regulatory sequence, its ability to be transcribed, its ability to
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be translated and result in expression of a protein, regardless
of the mechanism whereby such activation occurs.

[0053] Any type of nucleic acid capable of achieving gene
silencing or gene activation can be used whether such nucleic
acids are endogenously, exogenously and/or recombinantly-
derived. Exemplary types of nucleic acid molecules that can
be used in targeting strategies disclosed herein include:
[0054] Short interfering RNA (siRNA)—a double stranded
nucleic acid that is capable of performing RNAi and that is
between 18 and 30 base pairs in length. siRNAs can be
duplexes, and can also comprise short hairpin RNAs, RNAs
with loops as long as, for example, 4 to 23 or more nucle-
otides, RNAs with stem loop bulges, micro-RNAs, and short
temporal RNAs. RNAs having loops or hairpin loops can
include structures where the loops are connected to the stem
by linkers such as flexible linkers. Flexible linkers can be
comprised of a wide variety of chemical structures, as long as
they are of sufficient length and materials to enable effective
intramolecular hybridization of the stem elements. Typically,
the length to be spanned is at least about 10-24 atoms. siRNAs
can be endogenous or exogenous, although in practice, thera-
peutic siRNA will be exogenous.

[0055] MicroRNA (miRNA)—18-25 nucleotide non-cod-
ing RNAs derived from endogenous genes. MiRNAs
assemble in complexes and recognize their targets by anti-
sense complementarity. If the miRNA matches its target with
100% sequence identity, the target RNA is cleaved, and the
miRNA acts like a siRNA. Ifthe sequence identity is less than
100%, the translation of target RNA is blocked.

[0056] Small nucleolar RNAs (snoRNAs)—small RNA
molecules that guide chemical modifications (methylation or
pseudouridylation) of ribosomal RNAs (rRNAs) and other
RNA genes (tRNAs and other small nuclear RNAs (snR-
NAs)).

[0057] As provided, a variety of types of nucleic acid mol-
ecules can be used to increase or decrease the function of the
therapeutic targets identified herein. The nucleic acids can
include either or both naturally occurring and modified nucle-
otides linked together by naturally occurring and/or non-
naturally occurring nucleotide linkages. Nucleic acid mol-
ecules may be modified chemically or biochemically, or may
contain non-natural or derivatized nucleotide bases. Such
modifications include, for example, labels, methylation, sub-
stitution of one or more of the naturally occurring nucleotides
with an analog, internucleotide modifications (e.g.,
uncharged linkages: for example, methyl phosphonates,
phosphotriesters, phosphoramidates, carbamates, etc.;
charged linkages: for example, phosphorothioates, phospho-
rodithioates, etc.; pendent moieties: for example, peptides;
intercalators: for example, acridine, psoralen, etc.; chelators;
alkylators; and modified linkages: for example, alpha ano-
meric nucleic acids, etc.). Additionally, the nucleic acid mol-
ecules may be modified at either the 3' and/or 5' end by any
type of modification known in the art. For example, either or
both ends may be capped with a protecting group, attached to
a flexible linking group, attached to a reactive group to aid in
attachment to a substrate, etc. The term “nucleic acid mol-
ecule” also includes any topological conformation, including
single-stranded, double-stranded, partially duplexed, tri-
plexed, hairpinned, circular, and padlocked conformations.
[0058] Conjugates may also be used to target the gene pairs
described herein. As used herein, conjugates refer to mol-
ecules with at least two discrete components. In one embodi-
ment, one component alters the physical properties of another
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component. The altered physical property can be, without
limitation, shelf-life stability, in vivo half-life or cellular
uptake. In a particular embodiment, the two components are
covalently or non-covalently associated. In another embodi-
ment, one component is a nucleic acid molecule and the
second component is a non-nucleotide region such as, with-
out limitation, polyethylene glycol, one or more fatty acid
chains, one or more sugar residues, etc.

[0059] Pharmaceutically acceptable excipients such as
vehicles, adjuvants, carriers and/or diluents can be used as
appropriate Other components such as pH adjusting and buft-
ering agents, tonicity adjusting agents, stabilizers, wetting
agents and the like can also be used.

Examples

Experimental Rationales, Materials and Methods

[0060] Human Brain Tissue:

[0061] Patients who fail to respond to medical management
of their seizures can greatly benefit from a 2-stage surgical
procedure where long-term in vivo brain surface recordings
are used to identify and remove epileptic brain regions. While
removing seizure onset regions is key to a good outcome for
improved seizure control, seizures from these brain regions
are relatively infrequent compared to the small, but extremely
frequent ‘interictal’ epileptic discharges that can occur almost
constantly between seizures in some brain regions. In fact,
several of the genes induced at seizure onset zones correlate
precisely with interictal spiking rather than seizure frequency,
suggesting that interictal spiking may be the driving force
behind this altered expression pattern. Consistently, an ani-
mal model of interictal spiking without seizures was suffi-
cient to produce neuronal layer-specific changes in these
genes. The studies of the present disclosure have focused on
brain regions with different levels of brain activity as mea-
sured by interictal spiking to identify the relationships
between coding and non-coding or non-coding and non-cod-
ing transcripts in the human brain.

[0062] Informed consent was obtained from seven patients
who underwent surgery for medically intractable epilepsy
(FIG. 1a). Extreme care was taken to ensure that the described
study did not influence surgical decision-making. All patients
underwent presurgical evaluation and identification of epilep-
tic and control regions as previously described (Beaumont in
revision 2011; Rakhade et al. 2005 both incorporated by
reference herein for their teachings regarding the same). To
localize epileptic brain regions that displayed both clinical
seizures and interictal epileptiform discharges (spikes), a
two-stage surgical approach using subdural electrodes with
continuous brain surface recordings (electrocorticography)
and video monitoring was undertaken for two to five days. For
these studies, paired tissue samples from neocortex within
each patient displaying high and low amount of interictal
(between seizures) spiking as determined by quantitative
intracranial electrode recordings were used to compare dif-
ferential gene expression as a function of brain activity (Loeb
2010, incorporated by reference herein for its teachings
regarding the same; see also Barkmeier et al., 2012 incorpo-
rated by reference herein for its teachings regarding inter-
reviewer variability of spike diction on intracranial EEG
addressed by an automated multi-channel algorithm). To
avoid introducing additional variables into the analysis, each
block of tissue was examined histopathologically, and dem-
onstrated a normal 6-layered neocortical structure without
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lesions. The paired analysis within each patient is critical to
isolate the variable under study, which is the degree of activ-
ity. Total RNA was prepared using a modification of the
protocol described previously (Beaumont in revision 2011,
incorporated by reference herein for its teachings regarding
the same). The difference was that only gray matter was used
by pooling 2-3 nearby strips of gray matter that extended from
the pial surface to the white matter from each block of tissue
corresponding to a given electrode location. This pooling
method helps correct for differences in dissections that could
lead to over- or under-representation of specific cortical lay-
ers.

[0063] Cell Cultures, Transfections, and Depolarizations:
[0064] The SH-SYSY cell line (ATCC) was maintained in
Dulbecco’s modified Eagle’s medium (DMEM) supple-
mented with 10% FBS and used for experiments. Cells
between 17 and 25 passages were transfected with BDNFOS-
targeting and BC013641-targeting siRNAs by electropora-
tion according to manufacturer’s instructions at approxi-
mately 80% confluence (Neon electroporation system,
Invitrogen). The electroporation conditions used for
SH-SYSY cell transfection were 1200V, 20 Pulse Width, 2
Pulse numbers, which were optimized using a condition
matrix, a control siRNA, and fluorescent reporters (data not
shown). Single and multiple depolarizations of cells were
induced by adding 100 mM KCl (final concentration) to the
medium at different time points as indicated in the figure
legend.

[0065] gPCR, siRNAs, and Primers:

[0066] Total RNA from cultured SH-SY5Y cells was iso-
lated with RNA easy Mini kit according to manufacturer’s
instructions (QIAgen). The first-strand cDNA was prepared
using SuperScript First-Strand c¢cDNA kit (Invitrogen),
mRNA and IncRNA expression levels were determined by
Tagman quantitative real-time PCR (Tagman qRTPCR).
BDNFOS siRNAs named 51, S2, S3, and S4 were custom-
designed and synthesized by Invitrogen. The BDNFOS Tag-
man primer/probe combos were custom-designed by upload-
ing FASTA-format sequences of preferred amplicons regions
the ABI Tagman custom design website, and purchased from
ABJT/Life Technologies. This vendor does not release the
actual primer and probe sequences of custom-designed
amplicons to the users.

[0067] Western Blot Analysis:

[0068] Cell lysates were prepared with SDS sample buffer
(Sigma) and subjected to Western blotting to measure CREB
phosphorylation as described (BEAUMONT in revision
2011, incorporated by reference for its teachings regarding
the same). Briefly, proteins separated on 4-20% gradient
sodium dodecyl sulfate-polyacrylamide gel were electrically
transferred onto nitrocellulose membrane. After blocking
with 5% (v/v) skim milk in TBS containing 0.05% Tween-20
(TBST) for 1 hour at room temperature (RT), the membrane
was incubated with rabbit polyclonal antibody against
p-CREB (Cell Signaling) at dilution of 1:1000 for 1 hour at
RT and then with specific secondary antibody coupled with
HRP (1:5000) for 1 hour at RT. p-CREB was visualized with
ECL detection system (Pierce). The membrane was then
stripped and re-probed with CREB antibody (Cell Signaling)
at (1:1000) to measure total CREB.

[0069] Microarrays:

[0070] Seven 60-mer probes per gene, unambiguously
mapping by BLAT (Kent 2002, incorporated by reference
herein for its regarding the same) to a single genomic loca-
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tion, and free of interspersed and simple repeats, were
designed using the Agilent Technologies OpenGenomics
eArray interface for 5586 ofthe 6736 IncRNA genes from Jia
et al. (Jia et al. 2010, incorporated by reference herein for its
teachings regarding the same). The remaining IncRNA genes
were excluded because of e Array failure to yield 7 probes per
gene, or because the eArray-designed probes failed a subse-
quent check for genomic uniqueness and absence of repeats.
As a positive control, seven probes each for 111 of the 137
previously determined protein-coding epileptic genes
(BEAUMONT in revision 2011) and for 6 housekeeping con-
trol genes were included. The eArray Fill Array feature was
used to randomly select control protein-coding gene probes to
fill all features that would have otherwise remained vacant
(<2% of total features on a 44,000-feature, i.e. “44 k,” array
cell). The entire probeset was printed in quadruplicate on
each slide using the Agilent 4x44 k high-density oligonucle-
otide microarray platform.

[0071] A dye-flip quadruplicate two-color microarray
experiment was performed on each within-patient pair of
high-spiking and low-spiking surgically resected samples on
both the Agilent human genome-wide array (G4112A) and
our custom IncRNA array as described, but using a different
labeling method (BEAUMONT in revision 2011). The Epi-
centre protocol was used to generate aminoallyl-aRNA for
subsequent amplification and labeling with either Cy or Alexa
dyes. The custom IncRNA arrays were labeled with Alexa
dyes (Alexa-647 and Alexa-555, Invitrogen) within the dye-
flip design, as described by the manufacturer (SuperScript
Indirect RNA Amplification System, Invitrogen) (Horroway
et al. 2008, incorporated by reference herein for its teachings
regarding the same). For every patient, each of the quadrupli-
cates was hybridized on four separate slides. Four slides of
4x44 k Agilent arrays (4 arrays, each composed of the same
set of approximately 44,000 probes) were used to screen
seven patients. All slides were scanned as described previ-
ously (BEAUMONT in revision 2011).

[0072] Because the described IncRNA custom microarray
platform was new, qPCR was also used to validate a repre-
sentative subset of differentially-expressed IncRNAs from
each of the 3 categories that are indicated by the arrows in
FIG. 3b. Which specific probes were responsible for the dif-
ferential expression of each coding and non-coding gene
observed across all seven patients was considered, and probes
to target only the region of each transcript that was overlapped
by the differentially expressed probes were used. Positive
correlation coefficients were seen in all cases, ranging from
0.61 to 0.96 between the array and qPCR results within each
patient; all protein-coding gene differential expression results
were from the G4112A or F catalog protein-coding microar-
ray and all IncRNA results were from the described IncRNA
custom microarray (FIG. 6).

[0073] Microarray Statistical Methods:

[0074] In order to identify those differentially expressed
IncRNAs that may be directly regulating their overlapping or
neighboring mRNAs, the described custom IncRNA expres-
sion microarray data was integrated with conventional
mRNA expression microarray data for the in vivo high/low-
activity cortical sample pairs from all 7 patients analyzed with
both array types (FIG. 3a). For each epilepsy patient, there
was a within-patient sample pair of a high-spiking and a
low-spiking region. This within-patient sample pair was ana-
lyzed, using the same dye-flip quadruplicate strategy, for both
the catalog coding (G4112A) and the custom IncRNA
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microarray. Differentially expressed genes were identified
from both microarray platforms but using the same strategy.
Consistency between arrays was first examined by correlating
the fold-change of all protein-coding control genes common
to both arrays, which was possible because the 111 ‘epileptic
transcriptome’ genes from prior protein-coding array work
(BEAUMONT in revision 2011, incorporated by reference
for its teachings regarding the same) were used as controls on
the IncRNA array. The average value of the seven probes
corresponding to each control gene on the IncRNA custom
array was used. For 140 catalog (Agilent G4112A) coding-
array probes corresponding to these 111 genes, Pearson’s
correlation coefficient was 0.90, attesting to very high repro-
ducibility between the coding array and the non-coding cus-
tom array.

[0075] Scanned microarray images from coding and non-
coding microarrays were analyzed by the software Agilent
Feature Extraction (Agilent, V10.3.1)" with the default pro-
tocol ‘GE2_ 107_Sep09’. A fluorescent correction factor was
determined using both Q-RTPCR and Agilent Spike-IN
probes. This correction factor was then applied on the fluo-
rescence intensity (fluorescence at exponent 1.125) and
improved the fold change prediction. The fluorescence distri-
bution inside each repetition of the microarray experiments
was normalized by ‘R’ V2.11 (R DEVELOPMENT CORE
TEAM 2010) using the library limma' (Smyth and Speed
2003, incorporated by reference herein for its teachings
regarding the same) in a two step process: (i) normalization of
the intensity of fluorescence between dyes using a Loess
correction (iterations=50, span=0.05), and (i) scaling of the
fluorescence intensity on the same range across all the arrays
for each dye independently using quantil normalization. The
quality of the normalization process of the microarray fluo-
rescence was validated using MA plotdensity and distribution
analysis. Normality was asserted using Anderson-Darling
test from the library ‘Nortest” (Gross 2006, incorporated by
reference herein for its teachings regarding the same). For
each array, the background level was globally computed
using the median of the fluorescence intensity of the negative
control probes and subtracted to the signal of each probe.

[0076] Once normalized, the microarrays were further ana-
lyzed using standard statistical methods (Kerr and Churchill
2001 b; Wolfinger et al. 2001, both incorporated by reference
herein for their teachings regarding the same). The differen-
tially expressed genes between high and low spiking areas of
the brain were determined using a two-step mixed model
analyze of variance (Jin etal. 2001, incorporated by reference
herein for its teachings regarding the same) with the library
LME4 (Bates 2009, incorporated by reference herein for its
teachings regarding the same). This mixed model approach
has been used to compute the fitted effect and the random
effects simultaneously (Littell 1996, incorporated by refer-
ence herein for its teachings regarding the same). To improve
the sensibility of the analysis (Jin et al. 2001; Kerr et al. 2000,
both incorporated by reference herein for their teachings
regarding the same), computation did not use the ratio but
instead used dye fluorescence intensity indexed by the type of
RNA (Tanaka et al. 2000, incorporated by reference herein for
its teachings regarding the same) (RNA from high spiking
area or RNA from low spiking area). The FDR and corrected
p-Value for each gene was computed with ‘R’ using the
library “fdrtool” (Strimmer, 2009, incorporated by reference
herein for its teachings regarding the same). Differentially
expressed genes were detected using fold change and signifi-
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cance simultaneously (Tanaka et al. 2000, incorporated by
reference for its teachings regarding the same) and were
determined as significantly differentially expressed if their
fold change, for at least one probe per gene, was above or
equal to 1.4 and if their FDR was equal or lower than 5% in a
groupwise analysis with all 7 patients required. These thresh-
olds were selected based on a power analysis using this dye-
flip quadruplicate design (LOEB 2009, incorporated by ref-
erence for its teachings regarding the same).

[0077] To integrate the coding and non-coding transcrip-
tomes of the human neocortex, differentially expressed
mRNAs encoded by genomic loci overlapping, or adjacent to,
the loci which also encoded differentially expressed IncRNA
genes were identified as outlined in FIG. 3a. Specifically,
cis-encoded gene pairs in which both a protein-coding gene
and a non-coding (IncRNA) gene were expressed from the
same locus were identified. These pairs are referred to as
IncRNA/mRNA gene pairs. The pairs were then separated
into two categories ‘antisense’ and ‘neighbor,” both of which
carry the potential for mRNA regulation by a paired IncRNA
(Jia et al. 2010; Lrovich et al. 2010, both incorporated by
reference for their teachings regarding the same). A cis-anti-
sense gene pair was defined as two genes transcribed from the
opposite strands of the same locus in a configuration such that
at least some sequence in at least one exon overlaps one exon
of the other gene. A neighbor-gene pair was defined as any
gene pair such that the nearest boundaries of two nearby, but
non-overlapping, genes are less than 10 kb away from one
another.

[0078] In addition to a number of custom approaches to
identify cis-acting coding IncRNA pairs, trans-acting IncR-
NAs were identified as significant and activity-dependent by
their tight correlation (Pearson’s correlation coefficient mini-
mum of 0.9) to a well-known group of activity-dependent
mRNAs (BEauMmonT in revision 2011; RakHADE et al. 2007,
both incorporated by reference for their teachings regarding
the same), which themselves had been co-expressed with a
Pearson’s correlation coefficient of 0.95. These results were
displayed graphically using Cytoscape (Smoot et al. 2011,
incorporated by reference for its teachings regarding the
same). To include a trans-acting IncRNA in this group, at least
one probe (of the seven available probes) representing the
IncRNA gene had to meet this statistical requirement.
[0079] Co-differential expression was defined as a differ-
ential expression profile of two genes such that the differen-
tial expression of one gene was either inversely or directly,
correlated with the differential expression of the other gene
across multiple sample pairs, each of which originated from a
different patient and all of which were statistically significant.
As can be seen from the gene pairs identified to date, one gene
can be in more than one pair.

Results

[0080] Reciprocal Patterns of BDNF and BDNFOS
Expression in Electrically Active Human Brain.

[0081] FIG. 1a shows a table of the 7 patients used for the
described studies together with quantified in vivo spike fre-
quencies, tissue locations, and pathological descriptions.
Patients varied both in sex and age, but were chosen because
of the availability of both high and low interictal spiking
neocortical brain samples from nearby brain regions for each
patient that were removed as part of their seizure surgery
treatment. FI1G. 15 shows how each of these pairs was selected
with a short sample of the in vivo EEG recording that illus-
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trates relative difference in interictal spiking. Itis important to
emphasize that because of genetic differences, medication
effects, and effects of tissue processing the described inter-
nally controlled experimental design is crucial. Although
patients are listed with different pathological diagnoses from
multiple neocortical regions, only tissue samples that showed
anormal cortical architecture were used so as not to influence
the major variable of interest: increased brain activity.
[0082] Because of the potential regulatory relationship of
transcripts that code for BDNF with those that encode the
partially antisense BDNFOS the relative expression levels of
BDNF and BDNFOS between paired high/low spiking
regions of human neocortex using quantitative real-time PCR
(qPCR) for each patient (FIG. 1¢) was compared as a first
step. In most patients, BDNF expression was higher in more
electrically active regions, whereas BDNFOS IncRNA levels
were significantly reduced in the high spiking regions. EGR1
expression was used as a positive control for high spiking
human cortical brain regions as its expression has been shown
to be directly proportionate to interictal brain activity. These
results suggest that increased BNDF levels could in part be
regulated by a decrease in antisense-binding BDNFOS.
[0083] BDNFOS is a Negative Regulator of BDNF in an In
Vitro Human Cell Culture System.

[0084] The genomic antisense orientation of BDNF and
BDNFOS is shown in FIG. 2a, where both overlapping and
non-overlapping regions are delineated. Perturbation of
IncRNA levels at multiple cis-antisense IncRNA/mRNA
pairs affects levels of the cognate mRNAs. To distinguish
whether the IncRNA BDNFOS directly regulates BDNF
mRNA levels three siRNAs targeting human BDNFOS (FIG.
2a) were designed and used in qPCR to interrogate BDNFOS
IncRNA and BDNF mRNA levels after the siRNA transfec-
tions. BDNFOS siRNAs were individually transfected into
the human neuroblastoma cell line SH-SYS5Y by electropo-
ration, and caused reproducible BDNFOS knockdown at 24 h
(all 3 siRNAs) and 48 h (only S2). Two of the siRNAs led to
knockdown of BDNFOS by over 70% (FIG. 2b). BDNFOS
knockdown by these dsRNAs consistently led to increased
BDNF mRNA levels (between 1.5- and 3.5-fold change),
suggesting that the cis-antisense BDNFOS RNA functions as
a negative regulator of human BDNF (FIG. 26).

[0085] Transcriptome-Wide Profiling of Human Protein-
Coding and Long Non-Coding RNAs Reveals Activity-De-
pendent Gene Pairs.

[0086] The functional validation of the primate-specific
BDNEF/BDNOS pair suggests the potential for many more
IncRNA/mRNA and/or IncRNA/IncRNA regulatory rela-
tionships across the human genome that may vary as a func-
tion of brain activity. The same paired RNA samples from the
same 7 patients were thus used to identify members of the
activity-dependent coding/noncoding and noncoding/non-
coding interactome.

[0087] 4,004 mRNAs from the catalogarray (1,944 upregu-
lated and 2,060 downregulated in high-activity areas) were
identified using the provided criterion for differential expres-
sion. On the IncRNA arrays, 86 of the 111 positive control
genes were upregulated, and 1,288 IncRNA genes were dif-
ferentially expressed between high-activity and low-activity
neocortical regions (698 upregulated IncRNA genes and 590
downregulated IncRNA genes in high-activity areas). BDNF
was represented on both the coding microarray and, as a
brain-expressed known control gene, on the IncRNA
microarray. BDNF was upregulated in high-activity tissue
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from all 7 patients according to both array platforms: coding
microarray, median 3.6-fold change; IncRNA microarray,
median 2.8-fold change.

[0088] Of the IncRNAs identified to be differentially
expressed at high-activity regions, 290 were found at
genomic loci which the described genomewide analysis of
UCSC cDNA-to-genome and EST-to genome alignments
revealed to contain sense-antisense overlaps. At least 4 of
these mRNA/IncRNA cis-antisense pairs were co-differen-
tially expressed in all 7 patients (FIG. 35). Only one of the 4
pairs (BDNFOS/BDNF) identified to date featured an inverse
differential expression profile. The other 3 pairs all had a
positive, direct-correlation. These pairs include IncRNAs cis-
antisense to MAPK1 IP1L. (MAP Kinase 1 Interacting Pro-
tein 1-like, potentially a modulator of MAP Kinase 1, whose
role centers on the CREB activation pathway upstream of
brain activity-dependent gene expression); PURB (purine-
rich element binding protein, a gene expression regulator);
and C110RF96, a human homolog of the rat AG2 gene,
induced as a consequence of sustained long-term potentiation
in vivo in rat hippocampus and therefore implicated in neu-
ronal plasticity. In summary, the mRNAs of at least 3 of the 4
co-differentially-expressed LncRNA/mRNA cis-antisense
pairs have neuronal functions centered on synaptic plasticity.

[0089] A set of 276 identifed IncRNAs differentially
expressed at high-activity brain regions reside at genomic loci
corresponding to some of the 808 human mRNA/IncRNA
neighbor-gene pairs in which a protein-coding gene and an
IncRNA gene were non-overlapping but encoded within 10
kb of each other along the genome (Jia et al. 2010, incorpo-
rated by reference for its teachings regarding the same). How-
ever, initially only 4 mRNA/IncRNA neighbor gene pairs
were identified as co-differentially expressed in the group-
wise analysis of the 7 patients (FIG. 35). These 4 co-differ-
entially-expressed neighbor-gene pairs contained IncRNA
genes neighboring the mRNAs ARC (activity-regulated
cytoskeleton-associated), a key regulator of neuronal recep-
tor endocytosis required for both synaptic plasticity and long-
term memory, L-plastin, relevant to the activity-dependent
MAPK/CREB activation by its placement within the human
MAPK interactome, SMEK2, a regulatory subunit of Ser/Thr
phosphatase 4, and CYRG61, a secreted protein that associates
with the extracellular matrix and the cell surface, regulates
Akt activation, and is differentially expressed in autism.

[0090] 1,288 IncRNA genes were determined by our cus-
tom microarray to be differentially expressed at high-activity
areas of the human neocortex. Some of these, including the
IncRNA MALAT-1 which is a regulator of several synaptic
genes, are indispensable components of specific nuclear bod-
ies, while other IncRNAs regulate imprinting genes and still
others perform essential catalytic roles. Differential expres-
sion of at least five of these known nuclear RNAs (FIG. 35,
bottom) was significant. MIAT, the sole member of this group
which was downregulated in the more active areas, delineates
a neuronal nuclear domain and was shown to be both a direct
target and a putative co-activator of the transcription factor
Oct4. In contrast, the levels of the other four known nuclear
IncRNAs were increased in the more active areas. These
IncRNAs included: KCNQI1OT1, which may regulate
imprinting by recruiting the DNA methyltransferase DNMT1
to differentially methylated regions; RPPHI1, the catalytic-
RNA component of RNase P, essential for tRNA 5'-end matu-
ration and for regulating Pol I1I-dependent tRNA transcrip-
tion; NEAT1, an essential component of nuclear paraspeckles
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which suppresses the nucleocytoplasmic export of Alu-con-
taining RNAs; and NEAT2 (MALAT-1), an essential compo-
nent of nuclear speckles and a regulator of synaptic genes.

[0091] A second unbiased approach was also used to iden-
tify activity-dependent IncRNAs with potential importance in
synaptic plasticity transcriptional regulatory networks. A
number of coding genes including EGR1, EGR2, FOS, and
DUSP6 are expressed in human brain in direct relation to the
degree of epileptic discharges. Using co-expression cluster-
ing of mRNAs, these and other genes that have the same
expression pattern across the seven patients were identified.
Further, IncRNAs whose pattern of expression correlated
with this group of coding genes were identified. FIG. 4,
constructed from our coding/non-coding transcriptome quan-
titation integration by Cytoscape software (Smoot et al. 2011,
incorporated by reference for its teachings regarding the
same) illustrates co-expression of 26 differentially expressed
IncRNA genes with 13 differentially expressed mRNAs. In
this diagram, genes that are closer together are more tightly
linked. While it appears that there are two linked clusters of
coding versus non-coding genes, this apparent separation
may in fact be due to the overall lower level of expression of
the IncRNAs compared to the mRNAs (by a factor of almost
80-fold). Some of these IncRNAs, such as NEAT 1, are not at
or near known coding-gene loci (FIG. 3), while others are
adjacent to known genes that are not differentially expressed.
IL8RBP, a complex mosaic IncRNA transcript that combines
unique upstream exons with an IL8RB pseudogene down-
stream exon, is differentially expressed, although its parental
gene IL.8RB, and the RUFY4 known gene which the pseudo-
gene overlaps, are not detectable above background in the
same samples on our protein-coding gene arrays.

[0092] Time-Dependent Patterns of IncRNA/mRNA Co-
Differential Expression with Chronic Depolarization of Cul-
tured Human Neuronal Cells.

[0093] To facilitate the study of primate-specific activity-
dependent, IncRNA/mRNA and/or IncRNA/IncRNA gene
pairs, an in vitro system of repeated depolarization using the
human SH-sySy neuroblastoma cell line was developed. F1G.
5a shows that while a single treatment of these cells with 100
mM KCI leads to transient CREB activation (phosphor-
CREB), repeated 5 min exposures with KCl separated by 2-h
intervals lead to more sustained CREB activation, similar to
that observed in highly spiking human neocortex and in an
animal model of frequent interictal spiking (FIG. 55).

[0094] Gene expression over a 24 h time course together
with BDNF and BDNFOS expression by qPCR was com-
pared. Repeated depolarization led to a marked and more
sustained increase in EGR1 activation (a marker of epileptic
activity in the brain) (FIG. 554, bottom panels). Even though
EGR1 goes up within 4 h, both BDNF and BDNFOS were
initially downregulated. However, whereas BDNF and BDN-
FOS almost return to baseline levels 24 h after a single depo-
larization, cultures that were repeatedly depolarized showed a
small but significant increase in BDNF expression, while
BDNFOS remained downregulated. The chronic depolariza-
tion-induced reciprocal BDNFOS depletion and BDNF
mRNA increase in culture parallels the inverse relationship
between BDNFOS and BDNF in high-activity areas of the
human brain shown in FIG. 1. Therefore, this cell culture
system was applied to interrogate the activity-dependent
expression patterns of other IncRNAs and their cis-encoded
partner mRNAs from FIG. 3.
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[0095] InFIG. 5¢, chronic depolarization of SH-sySy cells
revealed a number of distinct time-dependent patterns.
Unlike the cis-antisense BDNF/BDNFOS pair, the
AF086035/MAPKI1P1L cis-antisense pair had an opposite
effect of decreasing IncRNA and increasing mRNA levels
early in the timecourse, although by 24 h the IncRNA level
showed a slight increase. The BC013641/ARC neighbor-
gene pair displayed increased expression of both genes at the
4 h timepoint in the depolarization-treated Sh-sySy cells,
mirroring the increased expression of both genes in the high-
activity human brain. At subsequent time points, ARC mRNA
levels decreased back to the pre-treatment levels although a
sustained elevated level of the BC013641 IncRNA encoded
near the ARC gene along the genome (FIG. 5¢) was observed.
Since the BC013641 gene is located approximately 6 kb from
ARC with a divergent genomic orientation relative to ARC,
two custom siRNA oligonucleotides targeting BC013641
were designed. Although both siRNAs knocked down
BC013641, only one led to a 1.25-fold increase in the mRNA
level of the neighboring ARC gene, suggesting that reciprocal
gene expression directionality at IncRNA/mRNA pairs may
occur at neighbor-gene loci such as BC013641/ARC, and not
solely at sense-antisense loci such as BDNFOS/BDNF (data
not shown). The BC047792/PURB cis-antisense pair showed
increased expression of both genes, which mirrored the coor-
dinate increase observed in high-spiking brain regions, how-
ever, in contrast to BC013641/ARC, expression of both tran-
scripts were maximal at the 8h time point and returned to
baseline at 24 hours, showing no sustained increase in
IncRNA expression. Finally, the time course of one IncRNA,
NEAT1, that has a potentially far-reaching regulatory role
was examined. NEAT1 goes up within 4 h, returns to baseline
at 8 h, but shows some chronic elevated expression at 24 h.
NEAT1 isnotina cis-encoded pair, but it is in a trans-encoded
network as one of the two targets of RPPH1, another IncRNA.
Therefore, RPPH1/NEAT1 are a trans-encoded IncRNA/In-
cRNA pair. RPPH1/NEAT?2 (synonym of NEAT2 is MALAT-
1) are another trans-encoded IncRNA/IncRNA pair.

[0096] Unless otherwise indicated, all numbers expressing
quantities of ingredients, properties such as molecular
weight, reaction conditions, and so forth used in the specifi-
cation and claims are to be understood as being modified in all
instances by the term “about.” Accordingly, unless indicated
to the contrary, the numerical parameters set forth in the
specification and attached claims are approximations that
may vary depending upon the desired properties sought to be
obtained by the present invention. At the very least, and not as
an attempt to limit the application of the doctrine of equiva-
lents to the scope of the claims, each numerical parameter
should at least be construed in light of the number of reported
significant digits and by applying ordinary rounding tech-
niques. Notwithstanding that the numerical ranges and
parameters setting forth the broad scope of the invention are
approximations, the numerical values set forth in the specific
examples are reported as precisely as possible. Any numerical
value, however, inherently contains certain errors necessarily
resulting from the standard deviation found in their respective
testing measurements.

[0097] Theterms “a,” “an,” “the” and similar referents used
in the context of describing the invention (especially in the
context of the following claims) are to be construed to cover
both the singular and the plural, unless otherwise indicated
herein or clearly contradicted by context. Recitation of ranges
of values herein is merely intended to serve as a shorthand
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method of referring individually to each separate value falling
within the range. Unless otherwise indicated herein, each
individual value is incorporated into the specification as if it
were individually recited herein. All methods described
herein can be performed in any suitable order unless other-
wise indicated herein or otherwise clearly contradicted by
context. The use of any and all examples, or exemplary lan-
guage (e.g., “such as”) provided herein is intended merely to
better illuminate the invention and does not pose a limitation
on the scope of the invention otherwise claimed. No language
in the specification should be construed as indicating any
non-claimed element essential to the practice of the invention.

[0098] Groupings of alternative elements or embodiments
of the invention disclosed herein are not to be construed as
limitations. Each group member may be referred to and
claimed individually or in any combination with other mem-
bers of the group or other elements found herein. It is antici-
pated that one or more members of a group may be included
in, or deleted from, a group for reasons of convenience and/or
patentability. When any such inclusion or deletion occurs, the
specification is deemed to contain the group as modified thus
fulfilling the written description of all Markush groups used
in the appended claims.

[0099] Certain embodiments of this invention are described
herein, including the best mode known to the inventors for
carrying out the invention. Of course, variations on these
described embodiments will become apparent to those of
ordinary skill in the art upon reading the foregoing descrip-
tion. The inventor expects skilled artisans to employ such
variations as appropriate, and the inventors intend for the
invention to be practiced otherwise than specifically
described herein. Accordingly, this invention includes all
modifications and equivalents of the subject matter recited in
the claims appended hereto as permitted by applicable law.
Moreover, any combination of the above described elements
in all possible variations thereofis encompassed by the inven-
tion unless otherwise indicated herein or otherwise clearly
contradicted by context.

[0100] Specific embodiments disclosed herein may be fur-
ther limited in the claims using consisting of or consisting
essentially of language. When used in the claims, whether as
filed or added per amendment, the transition term “consisting
of” excludes any element, step, or ingredient not specified in
the claims. The transition term “consisting essentially of”
limits the scope of a claim to the specified materials or steps
and those that do not materially affect the basic and novel
characteristic(s). Embodiments of the invention so claimed
are inherently or expressly described and enabled herein.

[0101] Furthermore, numerous references have been made
to patents and printed publications throughout this specifica-
tion. Each of the above-cited references and printed publica-
tions are individually incorporated herein by reference in
their entirety.

[0102] In closing, it is to be understood that the embodi-
ments of the invention disclosed herein are illustrative of the
principles of the present invention. Other modifications that
may be employed are within the scope of the invention. Thus,
by way of example, but not of limitation, alternative configu-
rations of the present invention may be utilized in accordance
with the teachings herein. Accordingly, the present invention
is not limited to that precisely as shown and described.
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SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 36

<210> SEQ ID NO 1

<211> LENGTH: 2059

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 1

atcgcgagat caggaaggtg gecgagtgtyg tcegecgegge catcaggcac ttctecttece 60
tgceccttgta tgaagaagga tgtgtttgct teccccttgtg ccatgattgt aaatttectg 120
aggcctecte agccctgegg aactggctag agcaatgtat cttaggctca cttaaggaag 180
ctgtagagat gagcccaagg agggaaacca gaagagccce ccaggctcac cagttgtttg 240

ttggctcect acaaacatgt cattcaagtg gctaatctta caacagcaca aattcatcta 300
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accagaaaga gaagaggagg ctccaaaggce acttgactac tgagcatcac cctggacgtg 360
tacaagtctg cgtccttatt gttttcettca ttgggccgaa ctttectggte ctcatccaac 420
agctctteta tcatgtgttc gaaagtgtca gecaatgatyg tcaagcctet tgaacctgece 480
ttgggcccat tcacgctecte cagagtecca tgggtcecgea cacctggaga tactctatta 540
tagcaaagaa gaaagataat ttcattgagc catcctgttt tacagcaccc aacagaatcce 600
cttcaaagcee tcegtggtetg acaccctatg ctacgtgact tgtgacccat ccatttgtca 660
tgttecttegyg gaatgtggct aaggggctaa gatgtgactt gaaaagaaag gtagaacaag 720
atcatctcaa atttattatc aaggaatagt tcagaaaacyg acttcagacc acagagacag 780
cagaacagat ggtccggcat ggatagagca tcagacactce acagactgtyg ccaacaagag 840
ccatcgagte aaaacagcca aaggaaggag ggtcatggaa tgggttctet cacaccaaac 900
tgatgcccag aggccctcag catgaataac aaaggcaacce agacccacaa gccatactga 960

gtggatacaa aacctatacc taagctgaca tcccaaatgt gtgtggcaag ttagatgatg 1020
atggcacaaa agacagaaca ccttgctttce tggccattgt cagctcttgg aagagagcac 1080
acttttagag gagcagctgc aaggaccctg agaacaaaac tggaaatgtc tgttatgaaa 1140
gccttcacag gaaattctge aagtggcaac gtgggtccat tceecgtgtgtg tcactagagce 1200
tggcgcaagce ccatggccat ggtgaggcag cgtttccact ggaactaatc tgatacctgce 1260
accagctett gcaactgtge agtgttccca ctgcaaacta cggatgggag aggataaaga 1320
acttcaatct ttaaaaaaga gaggattttc cctectggtg agtcaaaatg aacaagaaat 1380
accccaggac ctcecttecee tecttggceca ttaatgagat gaaggcaatt aactcacata 1440
gtataaatga atcatttgag gtgatgactg cattttaggc aaatgatgac tttcecttggtt 1500
ccattggttt gcaagtaaaa gttacacaca ttgaaaagac actgaaacag atttcctaaa 1560
tgcttcattt tctggatgca ccaatgttga cctactatac atgttaaatg gttttaaaat 1620
atcaccttaa aataaaggaa acttccagct actaactcag ctctgaatgg gctatgaaag 1680
gctccaaagyg tatgtgaaaa attactgtta ttttgcttta aaaaatgtga tgtctaagag 1740
tgtctgcaat gttctaatgc ttcaaaacat gtacgtaagc cttgtttatc tggaaatcat 1800
ttectttetge ttatatcatt tataaataga aaatgttcectg taataactta aaatagttcc 1860
acatacataa tgcttttcgt gtcataatac ttactactgg tctatattta ccaacattta 1920
tcacatttta caaaatgaag tagaagaaaa aaaagacaac gactttatgg ccctggaatt 1980
ccagtaatgg tgaccaacat gttttaaatt ccagtaaagg ttatggttac atttcaaaaa 2040
aaaaaaaaaa aaaaaaaaa 2059
<210> SEQ ID NO 2

<211> LENGTH: 4755

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 2

cacacacaca cacacacaca gagagaacat ctctagtaaa aagaaaagtt gagctttett 60
agctagatgt gtgtattage cagaaaaage caaggagtga agggttttag agaactggag 120
gagataaagt ggagtctgca tatgggaggc atttgaaatg gacttaaatg tctttttaat 180

getgactttt tcagttttet ccttaccaga cacattgttt tcatgacatt agecccagge 240
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atagacacat cattaaaatg aacatgtcaa aaaatgattt ctgtttagaa ataagcaaaa 300
cattttcagt tgtgaccacc caggtgtaga ataaagaaca gtggaattgg gagccctgag 360
ttctaacata aactttcttc atgacataag gcaagtcttc tatggccttt ggtttcectta 420
cctgtaaaac aggatggctc aatgaaatta tcetttettet ttgctataat agagtatcte 480
tgtgggaaga ggaaaaaaaa agtcaattta aaggctcctt atagttcccce aactgetgtt 540
ttattgtget attcatgcct agacatcaca tagctagaaa ggcccatcag acccectcagg 600
ccactgetgt tcctgtcaca cattcctgeca aaggaccatyg ttgctaactt gaaaaaaatt 660
actattaatt acacttgcag ttgttgctta gtaacattta tgattttgtg tttctcegtga 720
cagcatgagce agagatcatt aaaaattaaa cttacaaagce tgctaaagtyg ggaagaagga 780
gaacttgaag ccacaatttt tgcacttgct tagaagccat ctaatctcag gttatatget 840
agatcttggg ggcaaacact gcatgtctcet ggtttatatt aaaccacata cagcacacta 900
ctgacactga tttgtgtctyg gtgcagetgg agtttatcac caagacataa aaaaaccttg 960

accctgcaga atggcctgga attacaatca gatgggccac atggcatccce ggtgaaagaa 1020
agccctaacce agttttcectgt cttgtttcectg ctttectecect acagttccac caggtgagaa 1080
gagtgatgac catccttttce cttactatgg ttatttcata ctttggttgc atgaaggctg 1140
cceccatgaa agaagcaaac atccgaggac aaggtggett ggectaccca ggtgtgcegga 1200
cccatgggac tctggagagce gtgaatgggce ccaaggcagg ttcaagaggce ttgacatcat 1260
tggctgacac tttcgaacac gtgatagaag agctgttgga tgaggaccag aaagttcggce 1320
ccaatgaaga aaacaataag gacgcagact tgtacacgtc cagggtgatg ctcagtagtc 1380
aagtgccttt ggagcctect cttetettte tgctggagga atacaaaaat tacctagatg 1440
ctgcaaacat gtccatgagg gtccggegece actctgaccee tgcccgcecga ggggagetga 1500
gcgtgtgtga cagtattagt gagtgggtaa cggcggcaga caaaaagact gcagtggaca 1560
tgtcgggegg gacggtcaca gteccttgaaa aggtccctgt atcaaaaggce caactgaagce 1620
aatacttcta cgagaccaag tgcaatccca tgggttacac aaaagaaggc tgcaggggca 1680
tagacaaaag gcattggaac tcccagtgcce gaactaccca gtcgtacgtg cgggccctta 1740
ccatggatag caaaaagaga attggctggc gattcataag gatagacact tcttgtgtat 1800
gtacattgac cattaaaagg ggaagatagt ggatttatgt tgtatagatt agattatatt 1860
gagacaaaaa ttatctattt gtatatatac ataacagggt aaattattca gttaagaaaa 1920
aaataatttt atgaactgca tgtataaatg aagtttatac agtacagtgg ttctacaatc 1980
tatttattgg acatgtccat gaccagaagg gaaacagtca tttgcgcaca acttaaaaag 2040
tctgcattac attccttgat aatgttgtgg tttgttgecg ttgccaagaa ctgaaaacat 2100
aaaaagttaa aaaaaataat aaattgcatg ctgctttaat tgtgaattga taataaactg 2160
tcctettteca gaaaacagaa aaaaacacac acacacacaa caaaaatttyg aaccaaaaca 2220
ttccgtttac attttagaca gtaagtatct tcgttcecttgt tagtactata tetgttttac 2280
tgcttttaac ttctgatage gttggaatta aaacaatgtc aaggtgctgt tgtcattget 2340
ttactggctt aggggatggg ggatgggggg tatatttttg tttgttttgt gttttttttt 2400
cgtttgtttg ttttgttttt tagttcccac agggagtaga gatggggaaa gaattcctac 2460

aatatatatt ctggctgata aaagatacat ttgtatgttg tgaagatgtt tgcaatatcg 2520
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atcagatgac tagaaagtga ataaaaatta aggcaactga acaaaaaaat gctcacactc 2580
cacatccecgt gatgcaccte ccaggccccg ctcecattettt gggcegttggt cagagtaagce 2640
tgcttttgac ggaaggacct atgtttgctc agaacacatt ctttccccece ctecccectet 2700
ggtctcctet ttgttttgtt ttaaggaaga aaaatcagtt gegecgttcectg aaatatttta 2760
ccactgctgt gaacaagtga acacattgtg tcacatcatg acactcgtat aagcatggag 2820
aacagtgatt tttttttaga acagaaaaca acaaaaaata accccaaaat gaagattatt 2880
ttttatgagg agtgaacatt tgggtaaatc atggctaagc ttaaaaaaaa ctcatggtga 2940
ggcttaacaa tgtcttgtaa gcaaaaggta gagccctgta tcaacccaga aacacctaga 3000
tcagaacagg aatccacatt gccagtgaca tgagactgaa cagccaaatg gaggctatgt 3060
ggagttggca ttgcatttac cggcagtgcg ggaggaattt ctgagtggcc atcccaaggt 3120
ctaggtggag gtggggcatg gtatttgaga cattccaaaa cgaaggcctce tgaaggaccce 3180
ttcagaggtg gctctggaat gacatgtgtc aagctgcttg gacctcgtge tttaagtgcece 3240
tacattatct aactgtgctc aagaggttct cgactggagg accacactca agccgactta 3300
tgcccaccat cccacctetg gataattttg cataaaattg gattagcecctg gagcaggttg 3360
ggagccaaat gtggcatttg tgatcatgag attgatgcaa tgagatagaa gatgtttget 3420
acctgaacac ttattgcttt gaaactagac ttgaggaaac cagggtttat cttttgagaa 3480
cttttggtaa gggaaaaggg aacaggaaaa gaaaccccaa actcaggccyg aatgatcaag 3540
gggacccata ggaaatcttg tccagagaca agacttcggg aaggtgtctg gacattcaga 3600
acaccaagac ttgaaggtgc cttgctcaat ggaagaggcc aggacagagc tgacaaaatt 3660
ttgctececca gtgaaggcca cagcaacctt ctgcccatcce tgtctgttca tggagagggt 3720
ccetgectceca cectcetgecat tttgggttag gagaagtcaa gttgggagece tgaaatagtg 3780
gttcttggaa aaatggatcce ccagtgaaaa ctagagctcect aagcccattc agcccattte 3840
acacctgaaa atgttagtga tcaccacttg gaccagcatc cttaagtatc agaaagcccce 3900
aagcaattgc tgcatcttag tagggtgagg gataagcaaa agaggatgtt caccataacc 3960
caggaatgaa gataccatca gcaaagaatt tcaatttgtt cagtctttca tttagagcta 4020
gtctttcaca gtaccatctg aatacctectt tgaaagaagg aagactttac gtagtgtaga 4080
tttgttttgt gttgtttgaa aatattatct ttgtaattat ttttaatatg taaggaatgc 4140
ttggaatatc tgctatatgt caactttatg cagcttcecctt ttgagggaca aatttaaaac 4200
aaacaacccce ccatcacaaa cttaaaggat tgcaagggcc agatctgtta agtggtttca 4260
taggagacac atccagcaat tgtgtggtca gtggctcttt tacccaataa gatacatcac 4320
agtcacatgc ttgatggttt atgttgacct aagatttatt ttgttaaaat ctctctectgt 4380
tgtgttegtt cttgttctgt tttgttttgt tttttaaagt cttgctgtgg tetetttgtg 4440
gcagaagtgt ttcatgcatg gcagcaggcce tgttgectttt ttatggcgat tcccattgaa 4500
aatgtaagta aatgtctgtg geccttgttct ctctatggta aagatattat tcaccatgta 4560
aaacaaaaaa caatatttat tgtattttag tatatttata taattatgtt attgaaaaaa 4620
attggcatta aaacttaacc gcatcagaac ctattgtaaa tacaagttct atttaagtgt 4680
actaattaac atataatata tgttttaaat atagaatttt taatgttttt aaatatattt 4740

tcaaagtaca taaaa 4755
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<210> SEQ ID NO 3
<211> LENGTH: 361
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 3
tttttttttt tcagattttc ctatgtattt ttattttttc cagatcgtta aaaaaaaaaa 60
ttaatgtgtt agcattctgg ttggaaatgt attatattta cagattaatc taggggaaca 120
tctatttaaa atgtcaaatc atctcgttca agaacaaggt atagtatagt cccteggtac 180
ctgagggaga ttggttctag gacccccata gatactcaaa tcccaggatyg ctcaagtace 240
tgatataaaa tggtgtagta tttgcatata acctatgcac atcttccegt ataaatcate 300
tctatattat ttataatact taaaagtgtg aatactatat aattatatta acttatattt 360
t 361
<210> SEQ ID NO 4
<211> LENGTH: 6469
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 4
ggegettect gtteeggege caggaggage cgcgegetge tggtgetgtt gecgecgetg 60
ctctagetge cgtcagtcag getgegeceg cgtettcagyg geccagtece tceggacccat 120
cgecgettet agaccctact geggtcetegg atattgeegyg gaaaatgtet gatgaatttt 180
cgttggcaga tgcactacct gaacactccce ctgccaaaac ctetgcetgtyg agcaatacaa 240
aacctggcca acctectcaa ggctggecag getccaaccee ttggaataat ccgagtgcete 300
catcttcagt gccatctgga ctcccaccaa gtgcaacacce ctcecactgtyg ccttttggac 360
cagcaccaac aggaatgtat ccctcegtge cteccacegg accaccteca ggacccccag 420
caccetttee tccttecgga ccatcatgte ceccacctgg tggtecttat ccagecccaa 480
ctgtgeeggg ccctggecce acagggecat atcctacacce aaatatgecce tttecagage 540
tacccagacce atatggtgca cccacagatc cagetgcage tggtecttta ggtccatggg 600
gatccatgte ttctggacct tgggegecag gaatgggagg gcagtatcct acccctaata 660
tgccatatce atcteccagge ccatatcceg ctectectece tecccaagece cctggggcag 720
caccacctgt tccatggggce accgttecac caggagectyg gggaccacca gcaccatate 780
ctgceectac aggatcgtat cccacaccag gactctatee tactcccagt aatcctttee 840
aagtgcctte aggaccttct ggtgctecac caatgcectgyg tggeccccat tcttaccatt 900
aagttaacaa tggacgaaga gatgacgctt tgetttttga agtacatgta tatgcacatg 960
aatgcatata taaaaattgc tggtttcact attagagggc attcatgaaa gaacaactct 1020
tgcacctecte agagaagata actgcctctt gtacttggat gcgtagtaca tcatatgtat 1080
acaatcagat aaaagcatag aagtaaatca ttcggatgtg atttttattt ggttttcatg 1140
gaaagttaaa gtgataaagt atattgaata gttctttgac agaatttgtt taaactatga 1200
aactacacac ttaaaaatct aagatgtgga ttattgttag aatctgcaac ttcattggca 1260
aattatttca agtatttttc tataatcact ttccccttet aaataaataa acttcgagaa 1320
taacccatca taatccaaac aaatgatgcc tcaacatttt gagctgctct gtcggacaaa 1380
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taaacctggt cctcttgagg ttatattttg gatatacatt tttaaactgt cagtaattat 1440
tgtcagatgt ggagttcaat agccagccag tgttcatttt tatccttgag cttttagtaa 1500
aaacttcctg gttttatttt tagtcattgg gtcatacagc actaaagtct gctatttatg 1560
gaaactaact tttttgtttt taatccaggc caacatgtat gtaaattaaa tttttagata 1620
attgattatc tctttgtact acttgagatt tgattatgag atgtgcatat tgctttggga 1680
agagctcgag gaaggaaata attctctcct ttgttttgaa cctcaaacta gataaaccct 1740
aggaattgct taactgcaac aagtaatttt cattcccaca aaaacctgag gcagctcttt 1800
tgcccagage gttcectgta gecacceccca ccccacttge cecttggttet ttagaaggag 1860
cacacacatc ccttgattcc tceccctgatgt ggtaaactgg cacactccag gggtctaaaa 1920
cataaaacag ttgtgtttag ggaaccttaa gtcatgcaga catgactgtt ctctttgtac 1980
aagtgtgaat caaaatatgt atctcttttt cagagtctgg ttaagctatg tcattgtcta 2040
ctgcatagtt tcctgagtcect gtttgtaaag tgcttatggce taacagttca gttctgtatt 2100
tgttgacagg taaataagtg gagttgagtg ccatctttga aaaaattacc ctctagctct 2160
aacactgaaa ataataataa attgtagatc tctgcaacta agtttaaagc agtgtgactg 2220
tgttgcttaa atatcaagta ttgtttataa ccaccaaaaa aaaaaagccc tggtagtttt 2280
ttggcacctt atgtttaaat cagattctta gatttggagt agacctgacc ttgttattta 2340
ttagataaca ttttgaatgt atccattgga tttctaaaat gtattgtgaa tttctcagac 2400
aaacaggatt tatgctggag ctctgttttg cttagaaata aaatatttag tagtttattt 2460
ctgctctaat taaaatgtca agaatgccaa atgctgccag ttttttggtt tgatagctac 2520
ctccttcetaa gaaagcaaaa tggttacctt tgagaggaac attcagtgtt taatcatccc 2580
ttatgttaac tagatgatag attcaagctt ttagaaatga gaaagtagaa actaatttgt 2640
taagatattt tcagactgcg gaatgttgtt agctttttct ttcacttcte ttcaaggaca 2700
ggtgttagcet gtctacaata ctgttgaact ctgttgtcaa agtagccccce ttagtctaca 2760
aggcaggtag ccttggcttg aattatcaat atcaaaatgt cagttaacca tggagggata 2820
aagtaatgtg aaaagtgaga tggctgcaaa gatagctctc cttacagtta ttttggctgt 2880
cctacattgg gataagctga caaattagca gtatttagtt taacactgga gcaaatataa 2940
tttgagtagg aagaagagat agcaggtttg ggaatctata attatgaagt ccattgattt 3000
tgggagaaaa tctgttgcta aaggatttga agggccatga acacaatttg ggattattac 3060
tcectataag tataataatt ttgctagtga cccatactgt ccagtgtgcce ctaaatcata 3120
ctgctattgt actcecctttg ttttcaagga ctttgcaact ggtatttggg ggagattttt 3180
tttttttttt gagacggagt ctcgctectgt cgcccatget ggagtgcagt ggtgctatct 3240
tggttcactg caagctccat ctcccaggtt cacaccattc tectgectca gectceccaag 3300
cagctgggac tacaggtgcc cgccaccatg cccggctaat tttttttttt tttttttttt 3360
agtagagatg gggtttcact gtgttagcca ggatggtctc gatctcctga cctecgtgatce 3420
tgccecgectt ggcttcecccaa agtgctggga ttacaggegt gagccaccac gtccggccga 3480
tttttttttt tttttttaat gtaagaatgg agataaaagg gataatataa tttgctttta 3540
tattgttatt tttgtaaagc atcttttctt caattcttgt tggcattctg ggccaaaata 3600

tttcaggttg gttcggtgtyg gagttaagaa aagcaggcgt tttagtggag aaatggggaa 3660
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cagcatcaag aaaggctttt ttecctttttt cttttttttt tggagacaga gtcttgccct 3720
gtcacccagg ctggagtgca atggcgtgat cttggctcge tgcaacctct gcctceccaggt 3780
tcaaacgatt cttctgccte agecctceccaa gtagectggga ttacaggtge ccgccaccac 3840
acccattttt gtatttttag tagagacggg ggtttcacca tgttggccag ggtggtctga 3900
aactcctgac ctcgtgatce gectgectca gcecctcecccaaa gtgctgagat tacaggegtg 3960
agccaccatg cgtgaccttt ttttcttttt aaaagggaac aatgttgctt tcaaaacaag 4020
acatgctagg ctgaaactga tttatggaaa agactgcttg ttagcaagta tatttggtct 4080
tgagggggat acagattata gaatatgctg acatttgggc ttcagaggaa gaattttcaa 4140
atctaatgga aatagttgag gtgttcagga atgctgtttc ttggagttgg aagcttaggt 4200
tttgaaatgt tgaaaccaaa aagacaaaaa ttaaaacata gaccttaggt cgtcattcac 4260
acccggttet caagaatcaa gtggagcact tcaaagacct tggcttgtet gteccatcect 4320
gccactttet catcttttca tgcttttgaa gacaccattt acagctctga ctcagccecta 4380
ttttgtgtaa agtaatatat tgattattca gaaatagaca atacattttt taattaccca 4440
aggactgact gttttgtgca ttttactgtt ggttgtcttc agtagagaat agtaataggg 4500
cagagaaaag tatatatttt gcctcagtca gtcccaccac cacaatggac tattgggata 4560
ttttctaaaa aaccaatcaa tttgcccatg attacctcac aaataattag tgctacctgg 4620
ggtactctca aatatacagc ttttgaaact gtagatgaaa aaagctctac tcagagtttt 4680
tgtcaagact gtgcctgggt tgaatatcag tcaattgcect acacttctaa acaataagtg 4740
ccaatgtctc aattttctca ccctgaatga tagaagctag ctttatcaaa tgccaaggtt 4800
agaaagcctg gaaataaaac ttaagcacag acattcaagt ttttgaaaag cataagccta 4860
aattcagata aatcacactg atatattgta ctatgcatag aaagttgtag gtggcgttca 4920
gggaagactt tgattttaat aaagcaatat ttagtattga agacaaacac tttttatttt 4980
cagatttctg ccaagtaaaa cagaaattgc caataaaata atcagtattt tgtaaatggc 5040
aggcaagctt ctggctgteg aaaacatctg agtcatttat tcagtagaca atatgtcctt 5100
gatccaggtt ctttgccagce tataagggaa tccctgtcect tgagaggctc atagtctata 5160
agtaacatta cagaatttgt tagcataccc attcattatt agttttacct aaacgtgtta 5220
ggatcactac tggtggaaat tgtaaccagc ctttgggcat cttaaagggt gacatgtggce 5280
atgccttttt ttttttttaa gaatttaatg tttttcaaga ttgtagtgtt gatcagcgca 5340
acaattcaag tgtgcaaagt aacaggatag tttgcctcectt cactttacce ctggataaag 5400
gcactttcac tgcctgtcac tgatcagcag atactgactt gttgccatta agtgaacttg 5460
acttcttatg tgtgctctat gagtttgttg taattttett cttgaaattg tgatttttca 5520
ctgacagtaa tgacaaattt aatgtatgta attgtctatg cattttaagt taaactgcct 5580
aaaatgtgat ttgagacata tacatatgtt tgtattataa attgtaagca atcagtttga 5640
gatactaggt tttatcacct gctgctgtat ttgtaaacaa agacaaatgt tgctttaaga 5700
agtaattata attaggaata ggctatggat gtgatacttg gtatttttta agataaactt 5760
gtttgctttt gtgtattata cctggaaact ttttttaaaa aatgtatttt catggtttca 5820
cagatttttc atgttatttt attctttagg cccaattctg ggcttctctg agcaagtcca 5880

gagcctaatt aactgtaaat ttgttgtcaa aaaggaagaa aaaagggcct gagatacctce 5940
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tttgcatgtg acctgcattc actaaggata tctggaaacc acccttceccte cgcaaaccct 6000
ctcagcaaca tggtgtccat tgtggtgatt ttctcttett ttaaggctag gcectactcettg 6060
gtaaccagat tatccgtata tatgataata tgaagtcagg gaactttctc tgtctgtecce 6120
tactccecte actceccccac tttetgttat gaaagatagt tctactttta tcecattaactg 6180
ctacgcattt agtgagggtc acattattaa acttggagtt taccattttc ccacaggaga 6240
tttcgetgge attcecttgga actcccaatt tcagtagggce aatgaatgaa tgaatacttt 6300
gcagtgctac ttttggaagg aatttctget ttttgcctta tgattggaca aaatgcagcet 6360
gtaaaatttt aaattgtttt tgatatgtta ttcaatatcc catgaaagta ttcacctaaa 6420
gtggagttat gaaatggatg gtgaaataat aagaccattc tggagcagg 6469
<210> SEQ ID NO 5

<211> LENGTH: 2042

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 5

agagctgett gcttaaaaga ctectggecte cetettgete cetetetgge catgtgacat 60
gectgeteee cctecacctt ccaccatgag tggaagette tcaaggectce accagaagaa 120
gatgttggtyg ccatgecttgt atagectgca gaactagata ggatttcacc atgttgccca 180
ggctggtete gaactectgg gctcaagega tcetgccecace taggectecce aaagtactgg 240
gattacagge gttcactgee cggctgagaa ggaggttcett cegcgagaga aggctatgea 300
gaggggagga tctcaggcct gaagggtcta gaagcccact ggaaggtcett ccagacactt 360
gggacatcta gctectgaag agtagaaaga ggagctgcetg ccgaagaggt aagacagaga 420
gaggggcaca ggatgtggag tccgecccte tgtectcagg gagtttettt ggagagagaa 480
gagaatgagyg ctgggctcag aggaagttcc tcccactcceg tggagctcaa actagtccag 540
tggtggcage tgccctggcet ggaataaage atcgacccac agtggcectca catctctgag 600
gectttgecag gttaagagee tcctgecatg ataccecacce acagtggaac cegttgttgg 660
gecagegtgt tcetcagggac tgggacacgg gccaaatact acagccacca aggccatage 720
ctgtgetete tctgagecga gggaagaaca cectceteegyg cectgtagtt ccatttttgt 780
ttetttgttt catttcctet getgtettet ccagagetcet gegctgcage tgagagactg 840
ggtatctect agagattcct gacccccacg caccagecce accaccagag ggegeccgag 900
cacagagacg ccgcaaccgg agcaggagece ctaaacctgt cagggtgggt cagecctgga 960

gtaatcctgg agggagggtce tgggagaggyg ccccagtgtg gggacctgeco cggctcaacc 1020

aaatgtagtt tgttaccttg gtggccatct gcagccaggt ggccctgcca cactgctaaa 1080

ccagaggatt taggaagcag acagggatte gggaagtgge tgaagagcac tggaaagaca 1140

aactcctgeg gtgcaagagt cctggaccag gagtgcggag aactgggggce gctcectetcece 1200

ctgttaccct aggcttgttt tetcatatgt aaacaaaggc aggggcgggg agaagggaag 1260

gactcgatgg tacccaggtg cccttcaggce tctaaccaaa gacatgcccce accctcecetgg 1320

aggaaccctyg cggggegecag agaacggetyg gagacatage ggeegeggtt tceccccegeag 1380

cgcaggageg ccaggcactg cgctgagtca actgeggtea gggagtcace tgcccgegac 1440

agcgagegeg cacccacact ctegaccaac ccaggcetgge ctcecagecca ctetegggte 1500
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ccaacgccca aacatctege attgetgget cegacatcte cccacccgece gccaggaatce 1560
agcgcagagg gagatgegtce ttetgtggeg ggtgegggge gaggaccctyg accccagcete 1620
tgggaagtga actgtacgga ggagagagct ctccatcgtc agctctgcect cecgeccectece 1680
tgeggettea cttcagecceg gatgeeggeg atggggaata gaccagggac gcaggagcac 1740
actggaccgg gggtggatcce acttggggag gcaggcaacce gacccgcegcea ccggtggege 1800
aacctcegtte cggtgaccga agcttgtgga ggtagctceca ctcecceccggcte cetggtecga 1860
catccecectg ccacctecte ceccacctee ccgagtettg ggagectgga ccecccgaaggt 1920
gcaaaaagtc aagagcctgg aaaactgcac tgtgcaaata tattgacttt atttgtctcece 1980
tttcaggagc ctcacagaca tatccaggta aaaagatcgt taaataaatg ccttcagcca 2040
tc 2042
<210> SEQ ID NO 6

<211> LENGTH: 1361

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 6

atggcattcg ctgtcateceg agectcagage cgtgtgggea gecgeggget atataagecg 60

cgagectgge cgccgegggg cagacggega cagcagegge ggcgagegee tceggagegeg 120

geggaacage gceccccegag cecegtgece cccegacgggt cegecegece goecgeccta 180
ccgaggageg ccggecaggg cocgegaggg ccgecgecac cecgcageag atttggatcece 240
cecegecegge gagecccoegg ctgetgecte ceggggggece ceggegeage ggecgeccte 300
ggagagcccee ggegecccge cgeecggece cgcagacgee ggaggcegeca tggecgecaa 360
geceggegag ctgatgggea tcetgetccag ttaccaggeg gtgatgecge acttegtgtg 420
cctggecgac gagttecege ageccgtgeg geccgecaag ctgeccaagg gecggggecg 480
getgeggegyg cegegecagt ctegettcaa gacgcageceg gtgacctteg acgagatcca 540

ggaggtggag gaggaggggg tgtcccccat ggaggaggag aaggccaaga agtegttect 600
gcagagcectyg gagtgectge gecgcagcac gcagagcectg tegetgecage gggageaget 660
cagcagctge aaactgagga acagectgga ctecagegac tecgactegg ccctgtaagg 720

ggcgeegece geggggggga cgcegegegte cgeggtecge geggggacceyg gegtgtgaac 780

ccegagagtyg ccegegecct getecegggg gaccegeaag gacccgggac cgecgetect 840
cgegegeteg gactecegee cegetgegaa ceggteggtg cgecccetege cgegetegece 900
ctggeceggyg agcegecggga goeggggecge tttectegte cttgtaaatg tttatttttt 960

aactcttecece agtgcgaact ctgctgtgag tgtgtgeggg gaggcgcgece cgcgctgagt 1020

cggcggeggg tagccactcece atgcccttgt ccgatggttt gcaactccga ttttgcacac 1080

cgctecaceg tgccccccag cgcacaccca ttcacacteca cgccaacact ctegetgaac 1140

acttttataa ttgttaggcg tggccgttgg gactttgggce gcagcgcggce tgctactgeg 1200

tctggaggat tgatatttat ttttgcattg cgatggctga aggcatttat ttaacgatct 1260

ttttacctgg atatgtctgt gaggctcctg aaaggagaca aataaagtca atatatttgce 1320

acagtgcaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa a 1361

<210> SEQ ID NO 7
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<211> LENGTH: 1475
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 7
gtagtacttg cggttctcac gcaccaagaa ttegetettg agegegegeco goggeccged 60
gecctecteg gegeccegeeg ccagetgete ggggcetgeta gggeccaget gegegtagtg 120
ttctatgaag tcgcccageg agtcegeggaa cteggeggece accgecatgg acagegtgag 180
geggetettyg gaaccgeceg cgcccaccte ggcegatcettg aggaagegge ccttggegtt 240
ctgcttcaca tctaagtaga agegettgtt ctggatgtec ageegetteg aggccagete 300
ctgegtetet tgectegecge cgecgeggga cgegggetgg aacccgcacyg gceccaccgec 360
gecgeegege tegetgecge tgtegecegte cgecatctte taggecgecyg cctegecgec 420
accgeeegee gegetegege ceccgeccte cggetegege tecggggece cccagecteg 480
ccegecegge tegetcacge getecegeeg cteategeeg gecgeegecg cceccccate 540
gecteegege ccegeccceg cgacttceegt gecagecctag ccactteegyg cgegegattt 600
ccegtgaagt cactcegtee cgeccteege ggectegegg ceggaagege cgeggeggeg 660

tggcegcagag gggtgacgte gggggecgeg ccgggeggge ggcaagetga gagtaggeta 720

gtgttactge tcggtttcta gecctgggga cttgccagee ttagegtgac tcagecgecc 780
getgegtetyg tctacgegee tettecegtyg acacttttac tttagactce ggtgtegtec 840
acttcectee ttetegette cggggegtta getgageata ctcaggecce agectgeteg 900
cgetggttgt gtgctgggaa cagagtteca gtetatatac tggegacegyg ggggagggag 960

atcctttgga gcactcggaa gegggttcectg accagcecctgt ggggttccet agaggaggca 1020
tgagctgact ctgaagggca aactgcagtt ggcctggcaa ctctggagaa gagccaccca 1080
gcataggaga cggcagtgca gaggcaccca gggcectgatg ctgggagetc agagcagetg 1140
ggggtgtgta tgcctgaaga atggtcgtag atgacactgg agggtggatt agatcaagga 1200
aagccatttg cagtgcggga gagttagtgc ctaccccaga gtctggagcce accgtatgtg 1260
atcaggttca cattttggaa agatcactgt gggaacaata tagaaagaag atgatttagg 1320
atgaggttag atttgggatc cagagatcag ttaactgtcc ccacagttag ccatattaaa 1380
gtggttaagg aaattgactg ccaatcttta gtttctttat caataaaatg aataattcct 1440
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaa 1475
<210> SEQ ID NO 8

<211> LENGTH: 9074

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 8
ggcggectag aagatggcegg acggcgacag cggcagcegag cgcggeggceyg gcggtgggec 60

gtgegggtte cagcccgegt cecgeggegyg cggcgagcaa gagacgcagyg agetggectce 120

gaagcggcetyg gacatccaga acaagegett ctacttagat gtgaagcaga acgccaaggg 180
cegettecte aagategecg aggtgggege gggeggttece aagagecgece tcacgetgte 240
catggeggtyg gecgecgagt tecgegacte getgggegac ttcatagaac actacgegca 300

getgggecect agcagccceg agcagcetgge ggcetggegee gaggagggeyg gegggecgeg 360
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gcgegegete aagagcgaat tcttggtgeg tgagaaccgce aagtactacc tggacctcaa 420
ggagaaccag cgcggccgcet tectgcegcat cecgccaaacg gtcaaccgeg geggtggegg 480
ctteggegeg ggecceggge cgggcggctt gcagagegge cagaccatcg cgcetgectge 540
gcagggccte atcgagttce gegacgeget ggcegaagctce atagacgact acggaggcga 600

ggacgacgag ctggcaggcg geccgggagg cggcgcecggg ggeccagggg gceggcectgta 660

tggagagcte ccggagggca cctecatcac cgtggactec aagegettet tettegatgt 720
gggctgcaac aaatacgggg tgtttetgeg agtgagcegag gtgaagecegt cctaccgcaa 780
tgccatcace gtacccttea aagectgggg caagttegga ggegectttt gecggtatge 840
ggatgagatg aaagaaatcc aggaacgaca gagggataag ctttatgage gacgtggtgg 900

gggcagegge ggcggcgaag agtcagaggg tgaggaggtg gatgaggatt gaaacgggea 960
gcttececta caggectceca cccaaccacce atccecttgg ctagagaatt ccectttectg 1020
ctcatcccca gtgagetagt ggagagggag caagggagge cgcagaggga aaaaacaaaa 1080
cgtaacacag ttaagagaaa taatcgtaag agaacagtga cggacaactt gagaaaagca 1140
gtcaagttcce aaggaactga cagcaacctg caaagaggaa aacagcatct cctcacctge 1200
gtaaaattgt ctcagcttct gttgtttectc aactgaggtt cgtaaaccca tcaggataat 1260
ccetggaggg aatagatcct tgcacatcca gggcaagaaa catgtccaag ttacccagac 1320
cattgataac agttgcattt aggttgcacc tgggtaatct ggcataaaag atctctctag 1380
gcctcactgt tgecggtgtcet atcccttcac ctccattgaa atcagcattt tggatctagg 1440
tcttcatgga atccttgaga agagaggcct ttacaattac ccagttctga gggttcaggt 1500
tcacgaaaag aaatgcaact tgggataatc atgaacaggt taaagataag atttcaagaa 1560
gccatctaag aatacagaac caaattggat ccattttttt aaaaaaatgg ttttgcatgg 1620
aacctggacc aaggcaaatg tcettttectte gcagaattgt tttccaggat gcecagtggat 1680
tcagatagca atgcttggag tagaatccgt tactaaaata gtttcaaagt tgacaaaaaa 1740
ttttcaaaga taaaagcagt tttacattgg gggttgctga ggtaggcaca agaaaaagtc 1800
aggcataaag cacaaggcag actgtttgag tggattggtt gctgctcact aaagttgttce 1860
ccetgatete taaatatgga ggtcattacce aagaaatgct ttggtatgaa tgagagccag 1920
atctccactg tgtgagccag tgaattatgg ctaattcgge tgttacagcce actggttggce 1980
tggattttaa accataaaac ttgaagatta cctacaaaag taacagtgtg gctataagcc 2040
tgagctttaa tggatataca tcctcacaga aaagttggaa ataaccaaaa ctgaagtctt 2100
aatttacctt cagtttaatc tgtggatttg ttcaaatact aaagatcctc aggtccagaa 2160
ttccagcatc atttattctt ttaaaatttt taagaacttg atccattgta tcagtacctce 2220
acaatcagag ttggcaaatg atggatgagt gattcaagca gtgcacccgg tggaagctga 2280
aatccatctg tgaatggaac tgaagtgaac gtgaatatgc tgactatatc ctggaagcat 2340
ttttatacca tcttgaaatt tcaacaaact ggcttttgcc agttaatcca getgtcettte 2400
aagaataaaa gttggggttt tcaaggatcg cctcecttctat attttaaatg gattttcagt 2460
agaaatgatt tttactaatc aagttaatcc caccccatca aaaggtattc ctagaaatgt 2520
catagaccta ggtaactttg aattgaatgg gagctaacgt tctttccaaa gttttcaggt 2580

attctttgtg tgacaccttc tcaaccagga ggcaagtaac cccgcctcca caatcttagt 2640
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atttttttta aactgcatgc ctgcccectta tttgagetge ctttttaatt tattgcatat 2700
cctttttatt atcttatttt ggtattattc aatctataca atctttttgt atttattggg 2760
aaatgagtaa tatacaaaaa ggttttcatg tatttgtggc tgagagggcg ggaaataatt 2820
gtgtacataa aattaggctt ttttaaaaaa atagattatg atgcagaata ttgttgatct 2880
tagattaaaa agtggaagag ccacaaacat tggtgccctt ttcagactat ttctctactce 2940
tcatcatcca cagtagaatt tttaaacaga tttttttaaa gecttttcttt taaattttte 3000
tcegttgcaa agaatgttte ctaaattgta tgggagcaat agtatttttg atgttttaat 3060
gacatccgta tacttgtact gtattttgta ctacaaggca gctgtttttc aataatgtcce 3120
tgctgtattt acctacgtgt tttgagtgtc tatttctttg ctgcggagaa caaattccta 3180
aatagtttta gtaaaggagc tgagaagcta gcattaggtt tgcagaaact atttaagttt 3240
caactctgag gcagcaatga aaatttaagt tgcagctatt agttgattgc tgtaactttt 3300
tcattttcaa accatgtaca attcttgtat agaccaactt gttttcttge ttcagtggtg 3360
gttctgttge tcagctgcag tgagccagtt caattttgca aaggtgcagt acctctectt 3420
tttaaggggt tggtttattc ttttttecttt ttgtttggct gaattgcagt aactagcctt 3480
gcctttetat tcetgtagaaa tgacagggtce ttcacaatcc ttcaccagtg gctactaage 3540
tataattagc tgaatagaaa gaatgtggaa gtggtctgag gcatatagag tatatgccaa 3600
gaacactacc atatatggca tcagctttgg ttaccagaga aattttctta gtcattagac 3660
catgtaacag taatatatca tatgtaaatc tttagatatc aatttgaaaa tcctccaaaa 3720
aaaggagcaa agaatgcata agctatgtgt tggcaaaagt aatttatatt aaaattttga 3780
cctgectatg taagattaag tggtaatgtc atagtggtgg gtttttaagt cttaaccaat 3840
ctctaaggtt tgtttctecct gcaagggatg gttcatggcce tcetcttceccca ctgcaggaag 3900
attgcagaag gctgtggatt aattgtagca tttcactgat cttcactcca gtcactaggg 3960
acaatagaaa cctgcaaaac acagattcat tcgtaaatat tattaatagc ttattaaagg 4020
aaatggtctt tgttaattcc agtcagataa tggcattgta cagacatggg aaacaaccaa 4080
tttttttgtt tttcagttgt tgctatgaat gattttgagc cttttttttt aagcttggca 4140
aacatcccag ctaatcaaaa tagtcatatt cctgagaagt aggaaactaa aacttctttt 4200
catataattg ttagaaggtt tgtttcccaa actaccatag ttacaaaggt gaaaagccaa 4260
attttaggaa cagaatcaaa agaataaaaa tctgtgaaga gatcctacta ctcttectte 4320
tatgttttgg ttttggtttc tattgtccct atcatttcag caagtggaac agcagcaagt 4380
ttttcagtgc atatgctgca caagaacaaa atataaatct gtatggcacc aaaaatcaaa 4440
gtgaaaacca aaccaaaaac ccaaacaccc tatgtaacta tcggaggcat atacgtggta 4500
taaatgactg tagctgtgat acacacatgg ctacttgtca catcactttc cataattatt 4560
tactgcaaaa tgattgagag gcttttggtg caggcagccg ttaacctcct gettectttg 4620
ttacctcetgg attactttge agtaaattgc aggtctttta agagatttaa gcttcagttt 4680
tctcaaaaca aaacaattat cctgtcttat ctgaagatgc agggttgtgg gcaaaagagg 4740
ctggttataa taatgccctce atattgagtg gtctgtaaac ggctgcacac ttcaggcact 4800
gtagttgctg aagatgcttt gttaaatgtg accttgactg gctttacagg ggtgtagaat 4860

gtaatctaca caaggtgact ttgcatctat cttgctcttg aggtggatga aattgagaag 4920
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ctggagtgtg taagccatgc acataagtat tcttcactgt aaattttgtt ttcattttta 4980
acccaattat ggtactttat ccaatgcaca actgatctct cagtagatat tcatttgaaa 5040
atagtgtggce cttgatcagt gagaaaggga aggagaaaag tgactttttt gcecttatgtag 5100
aaatgactca tttgctgaga gtttgtcttt ctgcagcact cttggtatat agtgatcggt 5160
ctecctttttg attggggaaa gttaatgttt ttgaccctgg agttaattca gttgagttat 5220
cttatatttt taggaagtat cagaattgct ctgatgaata acaaagttga ctgttttgat 5280
gtccaatcte aggttttaga atatagtggt gtaaagtccc actattttta attcttaaaa 5340
caactttaat ttcgtacacc ctaaaagtca catgcataag gcctgttcag agagcagagc 5400
ctccatettt ttgctccttt tcectactttgt acttcacttg aaaaaatatc aagtgacttt 5460
acattgtata tttccattgt aaccctgaca tttctcaaag ataaagcact ttttgatcat 5520
gaaatacatg aaatctttgt gtgatgtgga tcatagtttc tcaggctccc ttagataatt 5580
gcttatgaat attgttctaa ctcectgtgtaa gaagagtaga aatctttgcet aatgttagaa 5640
ggtttgtatt attgatccag aatgcatttt gctagtttcc aatggatggg agagtaaata 5700
atgctgcatt cacaatttaa taagttactt tceccttgage cttaaggtaa ctttttettt 5760
cctgtcaact acagcactga agttatagta agtgaatgag attatcagtt ttcagggttg 5820
gttttagagt actgtaaatc aattagctgt cttcctaaag agttacaact cccattcagt 5880
atactggata atgggtgtgt gggtggggct ggggagggcg ggagatagtt tgtagaaaag 5940
aaaaaagaaa aaaaaaaaaa cacatttacc ttaagaaaat acagacaaaa aagaataaag 6000
tatgtgtcat atgctccatt tgagattcca aatgcggcecg ggcgtggtgg ctcacgectg 6060
taatcccage actctgggag gctgaggtgg gcgggtcagt tcaggtcage ctggacaaca 6120
tggtgaaacc ccgtctctac taaaaatact aaaattagcc gggcatggtg gtgcatgect 6180
gtagtcccag ctacttggga ggctgaggca ggagaatggce atgaacccag gaagcggagyg 6240
ttgcagtgag ccaagatcgc gccattgcac tccagcecctgg gtaacagaac aagactccgt 6300
ctcaaaaaat aaataaataa attccaaatg taaggtggaa atggcagatt ataacttcat 6360
ttccececatt tttaacttag aaaaaacaaa gtccttaatt ttcaagtatt agccccccag 6420
aagtttcagc agatagctgg actcttgaat aatgatttct tttgatatgt ctgactttgce 6480
tatttaaagt ctcctttecec agccctcagt cttaaaactc agttttatta ctgacggatt 6540
taacagactc ttacttgaaa attgtccaat tatcagtact gaaaattaga tttggaaaat 6600
gaaaaaataa taaaatcgca tcaagaaaac ttattacctt agagattccc aattgatatc 6660
tgtaccecctg atccaagtaa ggcctttatg aatgtatttt atatttccta aagaaatagg 6720
gaatatgcca tcagtgtaat cacctctatt cacagtcatt taatttgaaa atctaactca 6780
tgtctecttga attagacatt ccaattggga taggtagagt catgttaaaa caatagaata 6840
gcaactgcca tattggtagt ttcactgctc aatatgattt ctaataagag cagagcttta 6900
ttggaagcta aaactcattt ttctccatag atgattctaa cagtttaata aaaaagtata 6960
attatacttt aagtgtcaac agattttgag tctagaagca aatttcattt teccttgtgtt 7020
atatctaata tccattgaca tgggtaagaa aactaattat gtctttttag tatgatgaaa 7080
tgtgggccca gagtattgga aagaaagcaa tagccctatt cagtgtccac taggatggat 7140

attgcagaag gcatgagttt gtcctttttt ccceccttacce ttaaataaca cttcaatagc 7200
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taactttttc caaaatatcc atttaggcca tctcecttattt cttaaagcca aatatttegt 7260
cceccagtett aactctgagt tgcaagatca ggctggttgg aagaatcttt atatttagaa 7320
ataggatggt gagtggtttg tttattctct tgtaaaattc ctttttcaga gacataactg 7380
cagggagagt cccaagagaa ctgaagaact ggattatatc attaaacaca tttgtgttgt 7440
aggaatttgg gagtttcatt ttgaactgat aagatattag acataaaccc ttgttccagc 7500
ccacatgtgt catccctgtg tacaaaagct ctctggattce tttttttttt tttgagacgg 7560
agtttcgetce ttatcgteca ggctggagtg agtgtagtgg cttgatctca gcectcactgceca 7620
acctttgect ceccgggctca agcgattcte ctgectcage ctcecccaagta getgggatta 7680
caagcatgtg ccaccatgcc cagctaattt tttgtatttt tagtagagac ggggtttcac 7740
catgttggcce aggctggtcet cgaactcctg acctcaagtg atctgcccge ctcagcttcece 7800
caaaatgctg gaattacagg catgagccat cacgcctage ctactctctg aatttctaaa 7860
agtcagtagg ttgaccaaaa agtctagaaa ctggctttaa gtcagtatgg gacgtactta 7920
taaagagtcc atggttttgc acgtttcggt agacaagtaa atctgagtta tttttcaatg 7980
acttaccaat atttgaatag taactaagat cgtcagtgta tctggacttc tttttttgaa 8040
gttctaaaac aattatagta gggatttatt attttgggcc tccatccaga tgttttteca 8100
agatcatttt taaaattcat ttgtcttctg tttccagata acatactttc cgttctatag 8160
gaatcttcac tgccaatcat agtatctacc agtggctttc ttagactatt cactccaaag 8220
ctgggactga tgtcctgcca gtagagaatc tacagaaata atttgaatga attaaaacca 8280
aatcttgata gcaggagaca gcttcctgat ctagatgtac aattagagtt taggttggaa 8340
attactttaa aatgtgtttt ttggggatgt cttcaatctc tgtgtaaata cccacatgcet 8400
tatgcattgt aaaccaagtg tgtattcctg tgtatgaatt tgtagaactg atttctgcett 8460
caagagaagc tgcaccttta attttataag gtccccteca cctgtaacce tataaatgtce 8520
tgtaaataaa acactaaaat ttgtagtgat aggatcaatt tgggaatatc tgctgagaga 8580
ccaaaaagtt cattttttta agtaccttgg ttaaagagta aagattattc ctcttatttt 8640
ttaaagaaga atgcacttta acaaacatag agctgcatgg gcaattcaaa caaatctgtg 8700
aagtgcagta cccattcaga aatcacactt cctgaaaacc gttcaaaagc agagtccaga 8760
cgggctgttg atctcactge ctgtaggttg aagctcagat tctgatcaat tttgagagga 8820
gcagggctge ttcaaaagag caatgtgaat acagtcagaa gcttcagact ggtctgtaaa 8880
aatggcgggt cccgtattta ccactaacta gcaaaactga cagaaaaact cacagagaaa 8940
aaatgtaaga atccttccetg ctggtgtgca ctecttacaa tagacttttg caaatggagt 9000
tttacagtct atatttaaaa aaaattgtat gtttgtaaca aataaagtat gcagaaaagt 9060

gaatgacaaa aaaa 9074
<210> SEQ ID NO 9

<211> LENGTH: 2843

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 9

ttattgtatg tacaaataga gaatggaaga acaaaagaat gaggaaagga agcaagaaag 60

gaaggaagaa agggtgggag ggaggaagaa cggaagggag ggaaagacaa atttcttectce 120
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attctttate cctetttgag atgcctetet gtggatccetyg tcacctctac tggggagcaa 180
aaagaacaca gaagttggag ccgacggatc ccatgcctag ctgggtaatt aggcaaatct 240
cagcctetgg aaatgcagcet tcecttcetgtaa cctacctcag agggctgttyg tgaggattga 300
atggggtaac atttaaacta actggcaaaa gcaggttctc aatatattaa aattcacatg 360
aaaaagataa accaggaagg gagttggcag gaagccagga agcectcctgt gttctctgea 420
ggaggcttat ctagttctte aggatcttgg gaacagetag tcettectetg ctgcattetg 480
agagttaggt gatgagtcac cacctcaaga ggccatctag ttctggccga tctatctgac 540
tggatcgtgg accctaggac ccagctaact tgttctccag ccaatttaga agaatgagta 600
gcaaaaataa tatggcaagt atttcttgaa gtgccctaac cctcetgtect tattagtgta 660
ccetgtcagg agtggectge cttgacttte tgtcaaactyg gagcagectyg agactaaggg 720
caaatgccct cttggecttyg gecggecaca acttggatat gcaggtcagyg cttattgtta 780
gggaagctct gagactcaat taatctgatg cctttttatt atgagttcag gtgcagctcece 840
atttacaagt ttttctttca aaatcattca gccattaaag ctgcataatc ttggaaggtt 900
ttgaagacac atgattggta aatgtttttc cccttcacac attatctcte atgtttattce 960

atgaaaagtg aaccagtctt ataatttaaa cagtgtcttg gggtatctgg cctcectgtat 1020
ttctaagggg gaggaaagat gaggctatcce cagaagccat ttaaaaaggg gatttgaggce 1080
ctgaacgcag agaactcaat cccaggtact aatgaccttg ctttggcttg caagactaag 1140
cctgaggect gtggcactta agagggttac tgggtaccca gacaggcaaa tgcctgttga 1200
ttggatggct aaattgtgaa gaaagcaaag cttacctgtg caatgtgtcce atgccttcat 1260
tcectacttte tgaatcaaca gtgcctgtta ttgttctgecce caactgttaa gatgttccac 1320
ctgtgectge tetttggege agtactccag gctatagacc aacatttcte aaacctgget 1380
gcacattaga gtcatctggg gatcttttaa aaacccagct gecttggetg cacatctgat 1440
cattacgtca gactcttgta gggaggagta tagacatcag cattgattaa aactcctgag 1500
ataattccaa tgtgcagtca ggattgagaa cagctggtct acaccagttce ctcecttgaagt 1560
atggtctgta agtcacaggc tgcagaatct ccttggatgt ttgtgggaaa tgcagattgc 1620
taggttcacc agccctatag gcactgagtce tcaaggtgag atctggaaaa tgtgttttaa 1680
taagctccce aggtgattcecc taagettttt gcaagtaccg ctgcttctta tgatatggcece 1740
gttcttgett cccatcagtt atccttgtet ttcagttceet caaagatatc aagtttcatt 1800
catcctcagg accactgcat atgatagtcg ctctacttgg aagacatttt cctetttcete 1860
cttgttatta ggcatttggc agacttaaca atgaggctat tgtaacccca gaaagtcatt 1920
gcaaagtgcc tgcttagggg gttaagagta gacactgcag ggccttggaa tagtaatggt 1980
ttactattta atgagttccc tgtcactgga agtcatagag agattgctcce aggcatggtg 2040
ggagaaaagc cagtttgaca ggcggtggag ggataagagg gaagacttga gtgacgtgge 2100
acaaactggg tcagatctat taaagaggca gccctgggca gctggcaaga gatcatgtca 2160

agagacacaa tgcaggtgcce agcaggacca gaagatcage ttcttagage gagtgccacce 2220

tggaaggggyg aaaccaaggg aaggggcaca gcaaagggcea aagetgggtyg gtggaggaag 2280
tacccaaaca gagggaagag ccactctgge cacatcaagt gaatactgat gatcgggaaa 2340

cattcatggg aagttatttc actctctcga gtccagtgta agtgagaaag tgtaatttaa 2400
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tttaaaagag cctaatttag ccttccatca actgtagatc ttttaacgag acctttattce 2460
ttctaggaca gcatttctca aactttaatg tgcgtaggaa tcttattaaa atgcagattce 2520
tgattcagta cgtctggggt aagggctgag attcagcact tctaaccggce tcctagatgce 2580
ccecggtetg agcactacac ttagagcaag caggtttgaa cattgcgact tataacagtg 2640
gacccatggt gtagacaagt ccagaaatta ctgctgaatc aacagttttt atgttagcett 2700
ccgtatacct tcagaattca gtgtttgtgt gcattctaat tctctaaatg atgtatatta 2760
gatttccatt aacgaaaata tatgtttaag tggaactctc caattccaac ttgccaaata 2820
aaataaaaaa ttcctgtcat ttt 2843
<210> SEQ ID NO 10

<211> LENGTH: 3808

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 10

caggtgattt ttggtggggc ggggacatga aaaaaaagtt aaaatgtcct tataaagaca 60
aaatcttttt ctttecctgge tgatgatttg tcattctagt cacttcecctge cttgtgacca 120
cacacccagg cttgacaaag ctgttctgca gatcagaaag aaggggttcce tggtcataca 180
ccagtactac caaggacagc ttttttectg caagatctgt tacctaaagce aataaaaaat 240
ggccagagga tcagtgtcceg atgaggaaat gatggagcetce agagaagett ttgccaaagt 300
tgatactgat ggcaatggat acatcagctt caatgagttg aatgacttgt tcaaggctge 360
ttgcttgect ttgcctgggt atagagtacg agaaattaca gaaaacctga tggctacagg 420
tgatctggac caagatggaa ggatcagett tgatgagttt atcaagattt tccatggect 480
aaaaagcaca gatgttgcca agacctttag aaaagcaatc aataagaagyg aagggatttg 540
tgcaatcggt ggtacttcag agcagtctag cgttggcacce caacactcct attcagagga 600
agaaaagtat gcctttgtca actggataaa caaagccctyg gaaaatgatc ctgattgtcg 660
gcatgtcate ccaatgaacc caaacacgaa tgatctettt aatgctgttg gagatggceat 720
tgtcetttgt aaaatgatca acctgtcagt gecagacaca attgatgaaa gaacaatcaa 780
caaaaagaag ctaacccctt tcaccattca ggaaaatctyg aacttggcetce tgaactctge 840
ctcagecate gggtgecatg tggtcaacat aggggctgag gacctgaagyg aggggaagcce 900
ttatctggte ctgggacttc tgtggcaagt catcaagatt gggttgtttyg ctgacattga 960

actcagcaga aatgaagctc tgattgctct tttgagagaa ggtgagagcce tggaggattt 1020
gatgaaactc tccecctgaag agetcecttget gaggtggget aattaccacc tggaaaatge 1080
aggctgcaac aaaattggca acttcagtac tgacatcaag gactcaaaag cttattacca 1140
cctgcttgag caggtggctce caaaaggaga tgaagaaggt gttcctgctg ttgttattga 1200
catgtcagga ctgcgggaga aggatgacat ccagagggca gaatgcatge tgcagcagge 1260
ggagaggctyg ggctgccgge agtttgtcac agccacagat gttgtceccgag ggaaccccaa 1320
gttgaacttg gcttttattg ccaacctctt taacagatac cctgccctgce acaaaccaga 1380
gaaccaggac attgactggg gggctcttga aggtgagacg agagaagagc ggacatttag 1440
gaactggatg aactccctgg gtgttaaccce tcgagtcaat catttgtaca gtgacttatc 1500

agatgccecctg gtcatcttece agctctatga aaagatcaaa gttcectgttg actggaacag 1560
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agtaaacaaa ccgccatacc ccaaactggg aggcaatatg aagaagcttg agaattgtaa 1620
ctacgcggta gaattgggga agaatcaagc gaagttctcce ctggttggca tceggtggaca 1680
agatctcaat gaaggaaacc gcactctcac actggccttg atttggcage taatgagaag 1740
gtatacactg aatatcctcg aagaaattgg tggtggccag aaggtcaatg atgacattat 1800
tgtcaactgg gtgaatgaaa cattgaggga agcaaagaaa agttcatcca tctctagttt 1860
caaggacccg aagattagta caagtctgce tgttctggac ctcatcgatg ccatccaacc 1920
aggttccatt aactatgacc ttctgaagac agaaaatctg aatgatgatg agaaactcaa 1980
caatgcaaaa tatgccatct ctatggcccg aaaaattgga gcaagagtgt atgccctgece 2040
agaagacctg gttgaagtga accccaaaat ggtcatgacc gtgtttgcct gectcatggg 2100
gaaaggaatyg aagagggtgt gaggcccaat ggggcetgggt gggaggeggt gcactcacte 2160
ctgactgccce ggcacagatg ctccagggat gattcaagcc attccaaagt tcaacttggt 2220
gacactctat aagattccaa aaagcacata ttagtgcagc caagtagcct ctecctgtatt 2280
taacaaaaag tgcttcattc tttgcaggag gcccaacctc ctatatatag gtttctattce 2340
ttgatttatt tgcttcttcg aaaatctaga ggaaaagaaa gaagttattt tccaggtacc 2400
cttctegett ttgccattag ccaaggatag aagctgcagt ggtattaatt ttgatataat 2460
ctttcaaacc agcttcatgt ggcttcececctt ttetttgttce aagatgaggg ccaggagggg 2520
aaacatcaca cctgccctaa accctgttcee tggaggtcag catttgatct gttgcaagcece 2580
cctetttetg tecectette ctaccctgee tceeccttgact ttgctectceca cacttttgga 2640
accatgectt cecgggggggce ccatctectte tggecgtect tgtctectggg ccacttggag 2700
tgtgtgataa atcagtcaag ctgttgaagt ctcaggagtc tctggtagcce tgcagaagta 2760
agcctcatca tcagagcctt tectcaaaac tggagtccca aatgtcatca ggttttgttt 2820
tttttcagece actaagaacc cctcectgecttt taactctaga atttgggctt ggaccagatc 2880
taacatcttg aatactctgc cctctagagce cttcagectt aatggaaggt tggatccaag 2940
gagggtgtaa tggagcatca agccactcgg cggcagcatg gagctataac taagcatcect 3000
ttagggttct gectcectceccag gcecatttagce ctcacattag atctagttac tgtggtatgg 3060
ctaatacctg tcaacatttg gaggcaatcc taccttgcett ttgcttctag agcttagcat 3120
atctgattgt tgtcaggcca tattatcaat gtttactttt ttggtactat aaaagctttc 3180
tgccaccecct aaactccagg ggggacaata tgtgccaatc aatagcaccce ctactcacat 3240
acacacacac ctagccagct gtcaagggca gaatgaatct atgctggata agaaatggtg 3300
gaactgcgtt atgaagagct aatttactgg acaaagaatt ccaaagcaaa accagaacag 3360
tatgaatttg agcaggtctc ataggttgag caatttcccce ctaaaccaac tgaaggctaa 3420
aaagcaacag gccattgtga accaatgcaa gacgccctcet atcatggtga aaagctccat 3480
caatgaggta tcttctttag tggtggtatg taatggaact tagccatttt tcaaagcaat 3540
tgaaatgcat tgctctggat ctgttcecttg gcagtggact cagaaagcca acatgtggcet 3600
cctececcagece cataaccagt atttttgcectg cttetgaata caaattggtt ggttttgact 3660
tcagattgaa cttactgtag cctcagatga tttcccecect cecgectceccag gaagaaagaa 3720
tgttactgcce ttaataaaaa atgaaaagag aatgatgctc aaaatctttc caaataaaat 3780

gttccctata aaaaaaaaaa aaaaaaaa 3808
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<210> SEQ ID NO 11

<211> LENGTH: 2409

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 11

tattctggag ttctaatata ttttcatggt ttttaaatgt ttagttcttt aatcaagttg
gaatttttaa aatatatatg aagtaggatyg ctaatttaaa acttttcctce caaatggata
tccatccagt tgtctcaaca tcatgtatag aaaaaacaaa ttgaaaatgce tatcttatca
tattatttac taaatttaca tgcatataca tatacataca taacatatat ctgagtttga
gtctgaatte actactgttt caattgctgt agttggtcaa ttctagtatg acagagtttt
aattgctaca gttttggaat gattatgggg ttacttttga gacagggtct ggctatcttg
cccagactgg tctcaaactt accggctcaa gegatcctece catctcagece tcttaaagtg
ttgggattat aggtatgaac cactgcacct ggecctggat tgcattttga ctgtggecat
agaagtttcc actcagatct tcaagagaac ctactctggg gactacaagt gactgacage
cagctgecac ccctttggaa ctaccatgea ttecatgtcaa tgccacatat ctetggagte
geccccaget agtggcetgag cacagcagga gtactaaact tgttetttet tgeccagtge
agaactccte taacgggcaa ctttggettyg gggaacttet catcagectg gatgagacta
tcttagaact acagtgtage cgaggctett tctacccaat atttcettet cttettttta
cagaagtcag acctgcacca cagtctgaag tctctectgec aatccctgag cctteccact
ttatccttca caaacattte ccccaataaa tatcttgeat gtctaatcce ttettggeat
ctgettetet gaggaccaga acagacaggt ggtttaccaa gtggtgcaag aaaacagata
gtaagatggg ttttgggcaa tggcttactt ggtccctgge acaaagcagce catctgagte
ctgatttage cagcagtgac ctaggaaaac atcccagaga agggaaatce tcettgetegt
gcaatttagg catttaaaag atatggggta tacgatgcct acaaagaaag cagagctgge
caactgttac taagacaagt aatgccttge agatggataa tgagaaaccg agagcactta
aacagttaaa ggttaagtgt gggagccggg ggettctetg gagettaaca aacttttatt
tcectgcageg gaagagcaga aatgggattg gatggtcaca gagetctaaa gatatttgaa
tgctcagect agggagatcce agtatgtagt cagggcectg gttggggaaa ccagectgaa
getttgaaac atggaatggg tgcccctgag gattttgget ctgtagatac ctetggacac
tcaagagctt acagaactgg ctcatactte ctagtaagag caagcactte cctcattaca
gaaagacctce ttccataatt gttctcagtt tttectectgg ctgccaagec atggtaactg
gggttaacat ctcagcataa tctgcctagg aactgctgge cctgataaga aaggaaagat
tacacaccga aggaattgaa ataagttacc atgactatca ggagccagag aagtatactt
aggattggat tttaagggtg ttcaattaag ggggctggaa tttaagacaa cataagcaag
acttcatgga cttggggtac ttttttggga cagatttaac ctcagcaagt agtcccgagg
ttagctttte aaagcctgga aaaggcgatg getttgaaaa agtggaaatg aattcacacce
atggcagett ttaacttgag gagaagatag ctatttattt tggcatattt atgtggttac

tgctcactta ctagtcgcaa ttgttttgta accacttttt atttattttt tgagatagte

tcattctgtt ttctagactg tgctacagee tgggegacac agtgagacte cgtctcaaaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040
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aaaagaaaaa aaaaaaaata tcatattgta ttggccatcc cttgtttcat attcgttaat 2100
aaactttgct actttgcttt ctaatttcgg tgaagaacaa gcacaagatt aaggagtaag 2160
actatgtgaa actgggttat aaattgaaag gctgttggct gttgtatctt gtaaacaatt 2220
caacgcaatg ccaagtgaaa atgaagttgt tagtccctct atctagaatt ctttcccaaa 2280
tagctgcata tctttttect ctgcttcatt taagtctgtg ctgaaatgtt atctactcag 2340
agaagacatt ctggatcatt tcatattaaa tagtaacttt tatcactcca aaaaaaaaaa 2400
aaaaaaaaa 2409
<210> SEQ ID NO 12

<211> LENGTH: 1338

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 12

geeectgeta ggacagcecceg tgcgagectg ctggaggagyg aagagaaagg cagagagagt 60
cgggttacaa gatggeggat ctgtagtagt taccgceggeg gcegggagage aagcgagccce 120
tggggggcaa agagacggga gagtgggtgt atgcgcgggt gaagtgagag gtaacggggce 180
tcegggegga gaggectcag tggctettgt caccccttet cgeggcetgaa cctttggage 240

catggtgaat tcgggectet ccgaagecge cgecgecgece accgcecacta ctgectttac 300

cgtetectaa gagtgaggag cgcggacgag gtaagegagg aggeggegge tagageggtg 360

gagacagcag ccaccatgtc ggatacgcegg cggcgagtga aggtctatac cctgaacgaa 420
gaccggcaat gggacgaccg aggcaccggg cacgtctect ccacttacgt ggaggagcetce 480
aaggggatgt cgctgetggt tcgggcagag tccgacggat cactactcett ggaatcaaag 540
ataaatccaa atactgcata tcagaaacaa caggcaagta tttcagactyg aaaaaaagtt 600
tttgtactgg tgataattat catttttgga ttgagccact gtcggtttat tctaagatgt 660
atttattagt attatttaac tgtagttagc caagtctctt ctataccttg tacatgaaac 720
cttttattet gagtcacgtt taaaggaaat gacatagaac aaaattcaaa gggatactct 780
taaagcaagg aaagcctgtt tgtggtgtga aattaaatce tttgactcaa gtaaaggtag 840
aggttttgaa gtagaagcat taaatcctgc tctttaattg ttgtgtattt ttaatatagt 900
aatcaatgga tactttataa aaatgtacat taccaagtat gtaacatctt ctgttaatat 960

tgtcttattt gggaaagaaa atgtgtattg tattttagca cgcctgatta atctgaaaat 1020
ggtagcagtyg attcaatctt ttttattctg tgaatgtttt tgtttttatt atgaaatata 1080
ttaaaattga aaagtacaga gaataatcgg tgtctactgt aacaccacca gatttaacaa 1140
tgttaatgtt acgccatatt tgtttcaaat atttttgtaa tattgaacat tatggataga 1200
gttaaagctt gtttgtatcce atcccgttgt ttacattcte catcccectac ataggtaacce 1260
actattctga agttgatgtg tattctttgt gtacatgctt ttataccttt tectgcatatg 1320
tatgtatcca taaataat 1338
<210> SEQ ID NO 13

<211> LENGTH: 719

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 13



US 2015/0307937 Al

31

-continued

Oct. 29, 2015

gacaggcttyg gcaggtacta
aagaggtgca gagcacccca
ttgccaccca tcagcaccag
ctectttectt cegggtgete
ccacgetggy acatgggagyg
atggggagac aggtgtgetg
cagcegggtge ctccagectg
catctccaca aggcactgtg
cttgtccaca ggggcagagt
gtggcagagg gtgaggagga
tgcccegtee actccactge
cgcctaagca taaagagteg
<210> SEQ ID NO 14

<211> LENGTH: 2985
<212> TYPE: DNA

agccagatgg
taaaataagg
caagtcgece
ttgctggggg
agggccatct
gcaggaacag
gtctgagcac
tgacttcatg
ggactgaatg
geccatggge

ccaccaccct

getttgetgt

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 14

tcgggcacgyg cgtecteect

cgecaggecce geageacgged

cccaggeage cggaccccag

tgceggagca cctgegeaca

tacccecggge cgcggggcegyg

tgcegggecy agatgetgga

tccaagcagyg tggagcgega

aacctggacyg gctacgtgee

tgcectgtgee getgecagga

cacgtgtgge gcgaggtgtt

ggcggcaagt acccggtggg

ggtccegaga gctactgeca

atcacccege ccccagecge

taccagcegt gggtcccegyg

ttcgaggace ctcgagagtt

tctgaggagt actggetgte

tgggagttca agcagggcetc

tacagcgagyg gcacgetgte

cagggcgage cgctggacca

gtggacgegg acgaggagga

aagcgtttee tgcgecacce

gaggtgcagg atgacctgga

ccgecageage

cgcagegaca

cgceggacca

gatggagctg

gcaggtggcc

gcacgtgegg

gectgaagggy

cacgagcgac

gaccatcgee

ctaccgecetyg

cagcgagtca

cgaggcagac

tggcgagctg

c¢gaggacggyg

cctgagecac

ccagatccag

cgtgaagaac

ccgagaggec

gttectgtgyg

gatcatccag

cctgeccaag

gcaggcggcc

aggcatgacc

ggttgggcat

cacccagage

gtcaggctgg

gggcactgca

caggegggge

gggatgaaga

caagcegete

gaggctgagg

cctggatcac

ctgtgcaatt

aaaaaaaaaa

cgagceggac

gacaggcgcet

cecctetgtec

gaccaccgga

aagcccaacyg

cggacgcaca

ctgcaccggt

tcgcageget

aacctggage

gagcgetggg

gecegecaca

ggctacgact

cccgggcagyg

cagcccagec

ctagaggagt

aatcacatga

tgggtggagt

atccagcgeg

cgcaagcggyg

tacgtggtgg

accctggage

gagcecggcecyg

ctgggagggg gtggagtgea
caccatgece cctgcagget
tctgcaaaga acaccgccag
tccectetga ctggcactge
ggagcagatc ctgggtgcac
tgagctcagg aggcgectca
accaggcacce gctcategtyg
aacctetetyg gecccacgte
tcecectetecag cttgggtggt
cagccteect ccacccagaa
gacaaacgtc ctggtgttaa

aaaaaaaaaa aaaaaaaaa

ctgectecce gggegtgete
ccecegeaget cegcacggga
gececgagga gtttgecegece
ccageggegyg gctccacgece
tgatcctgca gatcgggaag
ggcacctget ggccgaggtg
cggtecgggaa gctggagagce
ggaagaagtc catcaaggcce
getgggtcaa gegegagatg
ccgacegect ggagtcecacyg
cegttteegt gggegtgggy
acaccgtcag cccctacgec
agcccgecga ggcccageag
ceggegtgga cacgcagatce
acttgcggca ggtgggcggce
acgggccgge caagaagtgg
tcaagaagga gttcctgeag
agctggacct gccgcagaag
acctgtacca gacgctctac
gcaccetgea geccaagcete
agctcatcca gaggggcatg

gececcacct cceggtggag

60

120

180

240

300

360

420

480

540

600

660

719

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320
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gatgaggcgyg agaccctcac gcccgecccee aacagegagt cegtggecag tgaccggace 1380
cagcecgagt agagggcatc ccggageccce cagectgece actacatcca gcectgtgget 1440
ttgcccacca ggacttttga getggggcectg actectgcag gggaagceccct ggtccagetg 1500
ggtgcccect cgagctecgg gcggactege acacactcegt gtcatccaga tgtgagcacce 1560
gcacccageyg gcaaagagcece ctceccectg cagggctceca cecatcaccce teecteegte 1620
tgtcttteeg gectggaccee cacccteccac actcectcagge catcacagaa caccccagcet 1680
tcetecattet gectacaacac ccaggcccte tggacatcca gaaaaccaag tgtccggatg 1740
gcaggggceca gcggecacca agctcatggg acacccagag cagaagctag ggcagagceca 1800
atgctgaggg agcctcecgact tcecggegeceg cegecctete ceggcatceceyg cagagecage 1860
tgacgcccte cctgectece agggcagetg gecagecteg ggcagegegyg cccectecte 1920
ccaggggaga gtagaagtcg cacacgcagce agagcagacce tgatgtcceg gtgcettectg 1980
gccectcage tcecagtgatt cacgcccegece tggagaagaa tcagagctca gctcatgact 2040
cacccatgge aggcggaggg tcccagaggg getgagtect caaatccgge tgaggcagca 2100
gctggcacca tcagagccag gagagtgaca acaggtctca aggttcccac aaagtctttg 2160
ctgctgtget gggcaccacc cacccctcac cttgcagget gectgegtgg gaggcgaagt 2220
cccaggacag cccagagggg ggctacagag aggagtcegge tgcagcagag ggcaggagece 2280
ccagettage cctgagegcece agcgcgagga ccagggcectyg ccactaagece cgcceccgetg 2340
geegecaget gecegtcecee agagecactg cagcaggagt cgggecctge ctecectcecca 2400
gcagggaaac cccgeccget gccaggecat cctcetetgece agaggettte atgagcccca 2460
aggctgggge cacagcetect acccctgecce agecagccctyg agetcagetyg caggaaggac 2520
atcccagaag ccatggctece tggggcegcett ccaggcattce tgccctgcecce cgacaccaga 2580
accctggtge tggtgggcca ctagegtcectg cagectaage aggtgcectgge tcagggttca 2640
tcgttetgee ttgtccactyg ggggaccage cctgcagacce actctgacaa gtcettcagece 2700
cacaccctge cagccccaca gattttattt ttgcacataa gccataacca atcctcaagg 2760
ctggcacagg ctttggggaa gccctggage ctgtgaagac cctggaaacce tcatgaggcet 2820
gtggccaacc cctgccectt gcecccacaca gaccaggcect taaatgtcgg tccaggecect 2880
gtgcacctta ccccagagac agactctttt tgtaagattt tgttaataaa acactgaaac 2940
ttcaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaa 2985
<210> SEQ ID NO 15

<211> LENGTH: 848

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1).. (1)

<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: (39)..(39)

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

<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (92)..(92)
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<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: (217)..(217)

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

<221> NAME/KEY: misc_feature

<222> LOCATION: (228)..(228)

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

<221> NAME/KEY: misc_feature

<222> LOCATION: (267)..(267)

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

<221> NAME/KEY: misc_feature

<222> LOCATION: (314)..(314)

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

<221> NAME/KEY: misc_feature

<222> LOCATION: (420)..(420)

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

<221> NAME/KEY: misc_feature

<222> LOCATION: (449)..(449)

<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: (477)..(477)

<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
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (499)..(499)

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

<221> NAME/KEY: misc_feature

<222> LOCATION: (540)..(540)

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

<400> SEQUENCE: 15

ngaggaacaa aagtcgtttt gtttggtgat gcnccegggna aggcagtgag ctgtttgett
ttttacagceg aaggtgagag gcaagttate tntatttgtg gacttcaaag aggegtgtte
ggaacaagtc ccaaagcttt ggcatgatgt ttattagcaa agttcagtga attgcaaatt
aatacccaca gtggcattta tgaatgnggg ggggggncett cectcettntt gggtatgttg
tacttgtttyg tttttggagg ttcccanttt agtteccagec cactgectgg gttggaagte
cgagaggaaa cgangagttce tccgggagge tgacttatac ttcectcacgg atgcaggaga
cggggtaage cctteecegee teecteegeg ggcaggagge tatgctaace aagcagcecan
cagaagtgca ggagaccacc gtggagtgne ctgaaatcan cacactccag tgaaganatt
tgctagaggn ggggtgggng acttttcaag acaatggatt gtcaggtgtt atgcaaatan
agaatggaga ggagggttce tggettetgt tgtggegtet tttetatttg acttcatggt
tgtaagtatt tccagatggt gaatcagaca ccagacgtaa caatatttce atatttgggt

atagcagtag cctgegtttt taacattttt ctgectetgt tatccaacca caaagcatte

60

120

180

240

300

360

420

480

540

600

660

720
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ttgacagctt caaatgttgt taaatataga tttaacttet ctteccagag caggaaatte 780
tttggaattc cttgttttte acgcaatetyg tccatcatga tttaaaataa aagcacagtg 840
gatcatcce 848
<210> SEQ ID NO 16
<211> LENGTH: 2295
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 16
agaccgcgag cgagagcgece cocgageage geccgegece tecgegectt ctecgecggg 60
acctcgageg aaagacgecoce geccgocgee cageectege ctceectgece accgggecca 120
cecgaegecgeo accccgacece cgetgegeac ggectgteeg ctgcacacca gettgttgge 180
gtcttegteg cegegetege cecgggetac tectgegege cacaatgage tcecgeateg 240
ccagggeget cgecttagte gtcaccctte tccacttgac caggetggeg ctetccacct 300
geccegetge ctgccactge cecctggagyg cgcccaagtg cgegecggga gtegggetgg 360
tcegggacgyg ctgeggetge tgtaaggtcet gegecaagea getcaacgag gactgcagca 420
aaacgcagcece ctgcgaccac accaagggge tggaatgcaa ctteggegee agetccacceg 480
ctctgaaggyg gatctgcaga getcagtecag agggcagace ctgtgaatat aactccagaa 540
tctaccaaaa cggggaaagt ttccagecca actgtaaaca tcagtgcaca tgtattgatg 600
gegeegtggg ctgcattect ctgtgtecce aagaactate tcetecccaac ttgggetgte 660
ccaacccteg gectggtcaaa gttaccggge agtgetgega ggagtgggte tgtgacgagg 720
atagtatcaa ggaccccatg gaggaccagg acggectect tggcaaggag ctgggatteg 780
atgcctccga ggtggagttg acgagaaaca atgaattgat tgcagttgga aaaggcagcet 840
cactgaagcg gctcectgtt tttggaatgg agectcgeat cctatacaac cctttacaag 900
gccagaaatg tattgttcaa acaacttcat ggtcccagtg ctcaaagacce tgtggaactg 960

gtatctccac acgagttacc aatgacaacc ctgagtgcceg ccttgtgaaa gaaacccgga 1020
tttgtgaggt gcggccttgt ggacagccag tgtacagcag cctgaaaaag ggcaagaaat 1080
gcagcaagac caagaaatcc cccgaaccag tcaggtttac ttacgctgga tgtttgagtg 1140
tgaagaaata ccggcccaag tactgcggtt cctgcgtgga cggccgatge tgcacgcccce 1200
agctgaccag gactgtgaag atgcggttcce gctgcgaaga tggggagaca ttttccaaga 1260
acgtcatgat gatccagtcc tgcaaatgca actacaactg cccgcatgcce aatgaagcag 1320
cgtttcectt ctacaggctyg ttcaatgaca ttcacaaatt tagggactaa atgctacctg 1380
ggtttccagyg gcacacctag acaaacaagg gagaagagtg tcagaatcag aatcatggag 1440
aaaatgggcg ggggtggtgt gggtgatggg actcattgta gaaaggaagc cttgctcatt 1500
cttgaggagc attaaggtat ttcgaaactg ccaagggtgc tggtgcggat ggacactaat 1560
gcagccacga ttggagaata ctttgcttca tagtattgga gcacatgtta ctgcttcatt 1620
ttggagcttg tggagttgat gactttctgt tttetgtttg taaattattt gctaagcata 1680
ttttctetag gettttttee ttttggggtt ctacagtegt aaaagagata ataagattag 1740
ttggacagtt taaagctttt attcgtecctt tgacaaaagt aaatgggagg gcattccatc 1800

ccttectgaa gggggacact ccatgagtgt ctgtgagagg cagctatctg cactctaaac 1860
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tgcaaacaga aatcaggtgt tttaagactg aatgttttat ttatcaaaat gtagcttttg 1920
gggagggagyg ggaaatgtaa tactggaata atttgtaaat gattttaatt ttatattcag 1980
tgaaaagatt ttatttatgg aattaaccat ttaataaaga aatatttacc taatatctga 2040
gtgtatgcca ttcggtattt ttagaggtgc tccaaagtca ttaggaacaa cctagctcac 2100
gtactcaatt attcaaacag gacttattgg gatacagcag tgaattaagc tattaaaata 2160
agataatgat tgcttttata ccttcagtag agaaaagtct ttgcatataa agtaatgttt 2220
aaaaaacatg tattgaacac gacattgtat gaagcacaat aaagattctg aagctaaatt 2280
tgtgatttaa gaaaa 2295
<210> SEQ ID NO 17

<211> LENGTH: 340

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 17

atgggcggag ggaagctcat cagtggggece acgagctgag tgegtectgt cactccacte 60

ccatgtcect tgggaaggte tgagactagg gecagaggeg gecctaacag ggcetcteect 120

gagcttcagg gaggtgagtt cccagagaac ggggctccge gegaggtcag actgggeagg 180

agatgccgtg gacccegece tteggggagg ggcccggegyg atgectectt tgccggaget 240
tggaacagac tcacggccag cgaagtgagt tcaatggcetyg aggtgaggta ccccgcaggg 300
gacctcataa cccaattcag accactctecc tccgecccatt 340

<210> SEQ ID NO 18

<211> LENGTH: 2037

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 18

catcttctaa attgagectce cggtcatact agttttgtge ttggaacctt gcttcaagaa 60
gatccctaag ctgtagaaca ttttaacgtt gatgccacaa cgcagattga tgcecttgtag 120
atggagcttg cagatggagc cccgtgacct ctcacctace cacctgtttyg cctgecttet 180
tgtgegttte tcggagaagt tcttagectg atgaaataac ttggggcegtt gaagagetgt 240
ttaattttaa atgccttaga ctggggatat attagaggaa gcagattgtc aaattaaggg 300
tgtcattgtg ttgtgctaaa cgctgggagg gtacaagttyg gcecattccta aatctgtgtyg 360
tgagaaatgg caggtctagt ttgggcattg tgattgcatt gcagattact aggagaaggg 420
aatggtgggt acaccggtag tgctcttttg ttettgettce gtttttttaa acttgaactt 480
tacttcgtta gatttcataa tactttecttg gaattctetg gggctttggg gaatttagtg 540
cgtgggtgag ccaagaaaat actaattaat aatagtaagt tgttagtgtt ggttaagttg 600
ttgcttggaa gtgagaagtt gcttagaaac tttccaaagt gcttagaact ttaagtgcaa 660
acagacaaac taacaaacaa aaattgtttt getttgctac aaggtgggga agactgaaga 720
agtgttaact gaaaacaggt gacacagagt caccagtttt ccgagaacca aagggagggg 780
tgtgtgatgce catctcacag gcaggggaaa tgtctttacce agcettcctece tggtggecaa 840
gacagcctgt ttcagagggt tgttttgttt ggggtgtggg tgttatcaag tgaattagtce 900

acttgaaaga tgggcgtcag acttgcatac gcagecagatc agcatectte getgeccctt 960
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agcaacttag gtggttgatt tgaaactgtg aaggtgtgat tttttcagga gctggaagtc 1020
ttagaaaagc cttgtaaatg cctatattgt gggcttttaa cgtatttaag ggaccactta 1080
agacgagatt agatgggctc ttctggattt gttectcatt tgtcacaggt gtcecttgtgat 1140
tgaaaatcat gagcgaagtg aaattgcatt gaatttcaag ggaatttagt atgtaaatcg 1200
tgccttagaa acacatctgt tgtcttttcet gtgtttggtc gatattaata atggcaaaat 1260
ttttgcctat ctagtatctt caaattgtag tctttgtaac aaccaaataa ccttttgtgg 1320
tcactgtaaa attaatattt ggtagacaga atccatgtac ctttgctaag gttagaatga 1380
ataatttatt gtatttttaa tttgaatgtt tgtgcttttt aaatgagcca agactagagg 1440
ggaaactatc acctaaaatc agtttggaaa acaagaccta aaaagggaag gggatgggga 1500
ttgtggggag agagtgggcg aggtgccttt actacatgtg tgatctgaaa accctgettg 1560
gttctgaget gegtctattg aattggtaaa gtaataccaa tggcttttta tcatttectt 1620
cttcecttta agtttcactt gaaattttaa aaatcatggt tatttttatc gttgggatct 1680
ttectgtette tgggttccat tttttaaatg tttaaaaata tgttgacatg gtagttcagt 1740
tcttaaccaa tgacttgggg atgatgcaaa caattactgt cgttgggatt tagagtgtat 1800
tagtcacgca tgtatgggga agtagtctcg ggtatgctgt tgtgaaattg aaactgtaaa 1860
agtagatggt tgaaagtact ggtatgttgc tctgtatggt aagaactaat tctgttacgt 1920
catgtacata attactaatc acttttcttce ccctttacag cacaaataaa gtttgagttce 1980
taaactcaaa aaaaaaaaaa aaaaaaaaaa aaaaaaagaa aaaaaaaaaa aaaaaaa 2037
<210> SEQ ID NO 19

<211> LENGTH: 1338

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 19

cggategect ctceggatgce gettgectgg aagetgegtt aggagcgage ggcggeggtyg 60

geggeggtgyg cggeggegge ggcagetaegyg gagtgetatg accggcaaac tegecgagaa 120

getgeeggty accatgagca gtttgctaaa ccaactgect gacaatctgt accccgagga 180
gatccccage gegctcaacce tcetteteegyg cagcagcegac teggtagtece attacaatca 240
gatggctaca gagaatgtaa tggacatcgg tctgaccaac gagaagccca acccggaact 300
ctcttactce ggetecttee agecagecce cggcaacaag accgtgacct acttgggaaa 360
gttegectte gacteccectt ccaactggtyg ccaggacaac atcattagec tcatgagege 420
cggcatettyg ggggtgeccee cggettecagg ggegetcage acgcagacgt ccacggcecag 480
catggtgcag ccaccgcagg gtgacgtgga ggecatgtat cecgegetac ccccctacte 540
caactgcgge gacctctact cagagccegt gtetttecac gaccceccagg gcaatccecegg 600
getegectat tccccccagg attaccaatce ggccaageceg gegttggaca geaatctett 660
ccccatgatt cctgactaca acctctacca ccaccccaac gacatggget ccattccegga 720
gcacaagcce ttccagggca tggaccccat ccgggtcaac ccgeccccta ttaccectet 780
ggagaccatc aaggcattca aagacaagca gatccacceg ggetttggea gectgeccca 840
gecgeegete accctcaage ccatceggee ccgcaagtac cccaaccggce ctagcaagac 900

accgctecac gaacggeccee acgegtgece ggecgaggge tgcgaccgee gtttcageceg 960
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tteggacgag ctgaccegge acctgegeat ccacacggge cacaagccect tccagtgecg 1020
gatctgcatg cggagcttca gccgcagcga ccacctcacce actcacatcc gcactcatac 1080
gggcgagaag ccctttgect gcgagttetg cgggcgcaag tttgcgecgca gcgacgagcy 1140
caagcgccac gccaagatcce acctcaagca aaaggagaag aaggcggaga agggeggtge 1200
accctetgea tecteggege cecccegtgte gcectggcececece gtggtcacca ccetgegectg 1260
aggatcgggce ccccagatcce ccacttttcee cctecagtge ctcecceccggcectg ctagectgaa 1320
agcagcggga aagccagce 1338
<210> SEQ ID NO 20

<211> LENGTH: 1635

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 20

tgctcttece gegetgtece gecgetecetyg accectteag actgtecega gaagtctagg 60
aaggcaccgg agaccctegg cacaaggeac tgaacctgga gegectgagg ggaactgacg 120
cttgettgge acctttggga agactgegaa ccagetcagg teccagggga gegtgteegt 180
gtcettttteg gecgecattga tgcaccegee caagtcattt cctcagtett ctgettecta 240
gaagcaaaac aaggaataac attatgatac ctttaaaaag ctgaggcgtyg aaactgctec 300
tgcaacttgg aagcgcaggg cacttgaact ttattcecta aatgctcgaa aaagaaatct 360
ttctggtgge agettgetac tcaagatgag tgactctgac cacaaccgge tgaaattaac 420
ttgaggccct agatcatttg ctatgacact aattccacgt tgttcctcaa ttatgtctcece 480
attacctcaa aggctgaagt cgtectgget gecacggagea geccagtett gtcetetgtaa 540
ataccgcaga tttgaaaaat agtcctattg gaacccgteca gagggatgta atacaaggga 600
ctgtgatgge tcttgaacgg agccagagac tcttectgaa ggactggact acctcecccege 660
ctaggaaggt tgggtaaccc aaagttgeca catttectggg ctgcacacca aggagaggec 720
ccggecacte cacacaggaa atgcacgtcet gggcacctgg agcegcagga cctgagecac 780
taactgtcce tggatcectt ctgcttcaga ggcaaggaag actgceggag tcattgettg 840
cctgetgget tcaccagege tttetgtttt tecagttete ctcaccacte ttectggege 900
ctttetetge ctecegeace cctgectect ctaaaaccca cagecatcate cctcagaaca 960

gctggaageg gacagctgat ccttcetectt getggtceccece cagcecccagaa cacagcectgg 1020
gacatacgtg cggagccaca gtgtctgttg gtctcacctg agagctgett gtcactcecca 1080
caccctettt caaggagaag ctgtcagcat tgtceccttetg cagcattcaa caggggccag 1140
gcattgggtt agggctgaaa acactgatgg agagccatca tcectttgecctt ctaaagggct 1200
tggactgtga taagaaggtg gacacttgaa gtggctgcag gaccggcatt ccagtgctgg 1260
aggggtgttt agtcctccat cagctcagag aagtaaaggce acatttattg gcagggaaaa 1320
cccaaggagg gcttcectcagg agagacacac atttgactcect gggggaaagt ggtccatagt 1380
accatgtaca aaggtttaat ttgctaatac attttttcaa atgccatttt gatattttta 1440
actcataaag agacaacact ttccaaacct gctgccagca atgaatctac attgtgtcectg 1500
taaagccaga acaggtattt gatggacagc tgaaacaatc tttataatct aagatgctaa 1560

tcaatgatat taacatgttg ctcaattatt taaggttagt agagtcacag tcgaatctaa 1620
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gatttatatt aaaac 1635
<210> SEQ ID NO 21
<211> LENGTH: 8110
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 21
gatcagagtyg ggccactgcece agccaacgge ccccegggget caggcegggga gcagetcetgt 60
ggtgtgggat tgaggcgttt tccaagagtg ggttttcacg tttctaagat ttcccaagea 120
gacagccegt getgetcecga tttcectcgaac aaaaaagcaa aacgtgtgge tgtcettggga 180
gcaagtcgea ggactgcaag cagttggggg agaaagtccg ccattttgec acttctcaac 240
cgtcectgea aggetgggge tcagttgegt aatggaaagt aaagccctga actatcacac 300
tttaatctte cttcaaaagg tggtaaacta tacctactgt ccctcaagag aacacaagaa 360
gtgctttaag aggcggcgga aggtgatcga attccggtga tgcgagttgt tcteegtceta 420
taaatacgce tcgeccgage tgtgcggtag geattgagge agecagcegcea ggggettetg 480
ctgaggggge aggcggagcet tgaggaaacc gcagataagt ttttttcetet ttgaaagata 540
gagattaata caactactta aaaaatatag tcaataggtt actaagatat tgcttagegt 600
taagttttta acgtaatttt aatagcttaa gattttaaga gaaaatatga agacttagaa 660
gagtagcatyg aggaaggaaa agataaaagg tttctaaaac atgacggagg ttgagatgaa 720
gettettecat ggagtaaaaa atgtatttaa aagaaaattyg agagaaagga ctacagagec 780
ccgaattaat accaatagaa gggcaatgcet tttagattaa aatgaaggtyg acttaaacag 840
cttaaagttt agtttaaaag ttgtaggtga ttaaaataat ttgaaggcga tcttttaaaa 900
agagattaaa ccgaaggtga ttaaaagacc ttgaaatcca tgacgcaggyg agaattgcegt 960
catttaaagc ctagttaacg catttactaa acgcagacga aaatggaaag attaattggg 1020
agtggtagga tgaaacaatt tggagaagat agaagtttga agtggaaaac tggaagacag 1080
aagtacggga aggcgaagaa aagaatagag aagataggga aattagaaga taaaaacata 1140
cttttagaag aaaaaagata aatttaaacc tgaaaagtag gaagcagaag agaaaagaca 1200
agctaggaaa caaaaagcta agggcaaaat gtacaaactt agaagaaaat tggaagatag 1260
aaacaagata gaaaatgaaa atattgtcaa gagtttcaga tagaaaatga aaaacaagct 1320
aagacaagta ttggagaagt atagaagata gaaaaatata aagccaaaaa ttggataaaa 1380
tagcactgaa aaaatgagga aattattggt aaccaattta ttttaaaagc ccatcaattt 1440
aatttctggt ggtgcagaag ttagaaggta aagcttgaga agatgagggt gtttacgtag 1500
accagaacca atttagaaga atacttgaag ctagaagggg aagttggtta aaaatcacat 1560
caaaaagcta ctaaaaggac tggtgtaatt taaaaaaaac taaggcagaa ggcttttgga 1620
agagttagaa gaatttggaa ggccttaaat atagtagctt agtttgaaaa atgtgaagga 1680
ctttcgtaac ggaagtaatt caagatcaag agtaattacc aacttaatgt ttttgcattg 1740
gactttgagt taagattatt ttttaaatcc tgaggactag cattaattga cagctgaccc 1800
aggtgctaca cagaagtgga ttcagtgaat ctaggaagac agcagcagac aggattccag 1860
gaaccagtgt ttgatgaagc taggactgag gagcaagcga gcaagcagca gttcgtggtg 1920
aagataggaa aagagtccag gagccagtgce gatttggtga aggaagctag gaagaaggaa 1980
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ggagcgctaa cgatttggtg gtgaagctag gaaaaaggat tccaggaagg agcgagtgca 2040
atttggtgat gaaggtagca ggcggcttgg cttggcaacc acacggagga ggcgagcagg 2100
cgttgtgegt agaggatcct agaccagcat gecagtgtge caaggccaca gggaaagcga 2160
gtggttggta aaaatccgtg aggtcggcaa tatgttgttt ttctggaact tacttatggt 2220
aaccttttat ttattttcta atataatggg ggagtttegt actgaggtgt aaagggattt 2280
atatggggac gtaggccgat ttccgggtgt tgtaggtttce tectttttcag gettatactce 2340
atgaatcttg tctgaagctt ttgagggcag actgccaagt cctggagaaa tagtagatgg 2400
caagtttgtg ggtttttttt ttttacacga atttgaggaa aaccaaatga atttgatagc 2460
caaattgaga caatttcagc aaatctgtaa gcagtttgta tgtttagttg gggtaatgaa 2520
gtatttcagt tttgtgaata gatgacctgt ttttacttcc tcaccctgaa ttegttttgt 2580
aaatgtagag tttggatgtg taactgaggc gggggggagt tttcagtatt tttttttgtg 2640
ggggtggggyg caaaatatgt tttcagttct ttttcecctta ggtctgtcta gaatcctaaa 2700
ggcaaatgac tcaaggtgta acagaaaaca agaaaatcca atatcaggat aatcagacca 2760
ccacaggttt acagtttata gaaactagag cagttctcac gttgaggtct gtggaagaga 2820
tgtccattgg agaaatggct ggtagttact cttttttecc cccacccect taatcagact 2880
ttaaaagtgc ttaacccctt aaacttgtta ttttttactt gaagcatttt gggatggtct 2940
taacagggaa gagagagggdt gggggagaaa atgttttttt ctaagatttt ccacagatgc 3000
tatagtacta ttgacaaact gggttagaga aggagtgtac cgctgtgctg ttggcacgaa 3060
caccttcagg gactggagcect gettttatce ttggaagagt attcccagtt gaagctgaaa 3120
agtacagcac agtgcagctt tggttcatat tcagtcatct caggagaact tcagaagagc 3180
ttgagtaggc caaatgttga agttaagttt tccaataatg tgacttctta aaagttttat 3240
taaaggggag gggcaaatat tggcaattag ttggcagtgg cgtgttacgg tgggattggt 3300
ggggtgggtt taggtaattg tttagtttat gattgcagat aaactcatgc cagagaactt 3360
aaagtcttag aatggaaaaa gtaaagaaat atcaacttcc aagttggcaa gtaactccca 3420
atgatttagt ttttttccecce ccagtttgaa ttgggaagct gggggaagtt aaatatgagc 3480
cactgggtgt accagtgcat taatttgggc aaggaaagtg tcataatttg atactgtatc 3540
tgttttectt caaagtatag agecttttggg gaaggaaagt attgaactgg gggttggtct 3600
ggcctactgg gctgacatta actacaatta tgggaaatgc aaaagttgtt tggatatggt 3660
agtgtgtggt tctcttttgg aatttttttc aggtgattta ataataattt aaaactacta 3720
tagaaactgc agagcaaagg aagtggctta atgatcctga agggatttct tetgatggta 3780
gcttttgtat tatcaaactt ttttcagata acatcttctg agtcataacc agcctggcag 3840
tatgatggcce tagatgcaga gaaaacagct ccttggtgaa ttgataagta aaggcagaaa 3900
agattatatg tcatacctcc attggggaat aagcataacc ctgagattct tactactgat 3960
gagaacatta tctgcatatg ccaaaaaatt ttaagcaaat gaaagctacc aatttaaagt 4020
tacggaatct accattttaa agttaattgc ttgtcaagct ataaccacaa aaataatgaa 4080
ttgatgagaa atacaatgaa gaggcaatgt ccatctcaaa atactgcttt tacaaaagca 4140
gaataaaagc gaaaagaaat gaaaatgtta cactacatta atcctggaat aaaagaagcc 4200

gaaataaatg agagatgagt tgggatcaag tggattgagg aggctgtgct gtgtgccaat 4260
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gtttegtttyg cctcagacag gtatctcette gttatcagaa gagttgcttce atttcatcetg 4320
ggagcagaaa acagcaggca gctgttaaca gataagttta acttgcatct gcagtattge 4380
atgttaggga taagtgctta tttttaagag ctgtggagtt cttaaatatc aaccatggca 4440
ctttctectg acccecttece taggggattt caggattgag aaatttttecce atcgagectt 4500
tttaaaattg taggacttgt tcctgtgggce ttcagtgatg ggatagtaca cttcactcag 4560
aggcatttgc atctttaaat aatttcttaa aagcctctaa agtgatcagt gccttgatgce 4620
caactaagga aatttgttta gcattgaatc tctgaaggct ctatgaaagg aatagcatga 4680
tgtgctgtta gaatcagatg ttactgctaa aatttacatg ttgtgatgta aattgtgtag 4740
aaaaccatta aatcattcaa aataataaac tatttttatt agagaatgta tacttttaga 4800
aagctgtecte cttatttaaa taaaatagtg tttgtctgta gttcagtgtt ggggcaatct 4860
tgggggggat tcttctctaa tetttcagaa actttgtetg cgaacactct ttaatggacc 4920
agatcaggat ttgagcggaa gaacgaatgt aactttaagg caggaaagac aaattttatt 4980
cttcataaag tgatgagcat ataataattc caggcacatg gcaatagagg ccctctaaat 5040
aaggaataaa taacctctta gacaggtggg agattatgat cagagtaaaa ggtaattaca 5100
cattttattt ccagaaagtc aggggtctat aaattgacag tgattagagt aatacttttt 5160
cacatttcca aagtttgcat gttaacttta aatgcttaca atcttagagt ggtaggcaat 5220
gttttacact attgacctta tatagggaag ggagggggtyg cctgtggggt tttaaagaat 5280
tttcectttge agaggcattt catccttcat gaagccattc aggattttga attgcatatg 5340
agtgcttgge tcttecttet gttctagtga gtgtatgaga ccttgcagtg agtttatcag 5400
catactcaaa atttttttcc tggaatttgg agggatggga ggagggggtg gggcttactt 5460
gttgtagett tttttttttt tacagacttc acagagaatg cagttgtctt gacttcaggt 5520
ctgtctgttce tgttggcaag taaatgcagt actgttctga tcccgectget attagaatgce 5580
attgtgaaac gactggagta tgattaaaag ttgtgttccc caatgcttgg agtagtgatt 5640
gttgaaggaa aaaatccagc tgagtgataa aggctgagtg ttgaggaaat ttctgcagtt 5700
ttaagcagtc gtatttgtga ttgaagctga gtacattttg ctggtgtatt tttaggtaaa 5760
atgctttttg ttcatttetyg gtggtgggag gggactgaag cctttagtcet tttceccagatg 5820
caaccttaaa atcagtgaca agaaacattc caaacaagca acagtcttca agaaattaaa 5880
ctggcaagtg gaaatgttta aacagttcag tgatctttag tgcattgttt atgtgtgggt 5940
ttectectetee cecteecttgg tettaattcet tacatgcagg aacactcage agacacacgt 6000
atgcgaaggg ccagagaagc cagacccagt aagaaaaaat agcctattta ctttaaataa 6060
accaaacatt ccattttaaa tgtggggatt gggaaccact agttctttca gatggtattc 6120
ttcagactat agaaggagct tccagttgaa ttcaccagtg gacaaaatga ggaaaacagg 6180
tgaacaagct ttttctgtat ttacatacaa agtcagatca gttatgggac aatagtattg 6240
aatagatttc agctttatgc tggagtaact ggcatgtgag caaactgtgt tggcgtgggg 6300
gtggaggggt gaggtgggcg ctaagccttt ttttaagatt tttcaggtac ccctcactaa 6360
aggcaccgaa ggcttaaagt aggacaacca tggagcctte ctgtggcagyg agagacaaca 6420
aagcgctatt atcctaaggt caagagaagt gtcagcctca cctgattttt attagtaatg 6480

aggacttgcce tcaactcect ctttcectggag tgaagcatcc gaaggaatgce ttgaagtacce 6540
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cctgggette tecttaacatt taagcaagct gtttttatag cagctcttaa taataaagcc 6600
caaatctcaa gcggtgettyg aaggggaggg aaagggggaa agcgggcaac cacttttcece 6660
tagcttttece agaagcctgt taaaagcaag gtctccccac aagcaacttce tcectgccacat 6720
cgccaccccg tgcecttttga tetagcacag acccttcacce cctcaccteg atgcagecag 6780
tagcttggat ccttgtgggce atgatccata atcggtttca aggtaacgat ggtgtcgagg 6840
tctttggtgg gttgaactat gttagaaaag gccattaatt tgcctgcaaa ttgttaacag 6900
aagggtatta aaaccacagc taagtagctc tattataata cttatccagt gactaaaacc 6960
aacttaaacc agtaagtgga gaaataacat gttcaagaac tgtaatgctg ggtgggaaca 7020
tgtaacttgt agactggaga agataggcat ttgagtggct gagagggctt ttgggtggga 7080
atgcaaaaat tctctgctaa gactttttca ggtgaacata acagacttgg ccaagctagc 7140
atcttagcgg aagctgatct ccaatgctct tcagtagggt catgaaggtt tttettttece 7200
tgagaaaaca acacgtattg ttttctcagg ttttgctttt tggccttttt ctagcttaaa 7260
aaaaaaaaaa gcaaaagatg ctggtggttg gcactcctgg tttccaggac ggggttcaaa 7320
tcectgeggt gtetttgett tgactactaa tctgtcttca ggactcecttte tgtatttcete 7380
cttttctetg caggtgctag ttecttggagt tttggggagg tgggaggtaa cagcacaata 7440
tctttgaact atatacatcc ttgatgtata atttgtcagg agcttgactt gattgtatat 7500
tcatatttac acgagaacct aatataactg ccttgtcttt ttcaggtaat agcctgcagc 7560
tggtgttttg agaagcccta ctgctgaaaa cttaacaatt ttgtgtaata aaaatggaga 7620
agctctaaat tgttgtggtt cttttggaat aaaaaaatct tgattgggaa aaaagatggg 7680
tgttctgtgg gettgttetyg ttaaatctgt ggtctataaa cacagcaccce ataattacag 7740
cataatcttc aagtagggta cggactttgg gggattggtg cgagggtagt gggtgagtgg 7800
cctactaaaa agcccagtaa cccccacagg aaaataggga acttcecttttt aagtagcectce 7860
ctttccacta tttagtaatt ggctgtgagce tgggctgggg gagaaatggg gceggggtgtg 7920
tgtgtcattg gaaagctcte ttttttgttt ttttgagaca gtctcacttt gtcccccagg 7980
ctggagtgta gtggcatgat ctctgcaaac tgcaacctcc acttgtgggg tccaagtggt 8040
tgtcctgett caccctceect gtagetggga ctacaggtge acaccaccac gectggctaa 8100
tttttgtatt 8110
<210> SEQ ID NO 22

<211> LENGTH: 1927

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 22

actttaagtc ttttectttt ggtecttggag gaacagtget cagettttga tctetgtgat 60
tctgatagag aagctgttte tggaattaca aagtttgcaa acttgacage aaaatttcetg 120
gaaagccttt tctatgaacc tcggacaagt ctaatctgga gectgatcact ctaacatgea 180
cctgtgtgge tgcgactete ttetggetee tattaaccet ctttatcega aaaatgaaaa 240
ggtcttette tgaaataaag actgactacc tatcaattat aatggaccca gatgaagttc 300
ctttggatga gcagtgtgag cggctcecett atgatgecag caagtgggag tttgecceggg 360

agagacttaa actgggcaaa tcacttggaa gaggggettt tggaaaagtyg gttcaagcat 420
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cagcatttgg cattaagaaa tcacctacgt gccggactgt ggctgtgaaa atgctgaaag 480
agggggccac ggccagcgag tacaaagctc tgatgactga gctaaaaatc ttgacccaca 540
ttggccacca tctgaacgtg gttaacctge tgggagecctg caccaagcaa ggagggectce 600
tgatggtgat tgttgaatac tgcaaatatg gaaatctctc caactacctc aagagcaaac 660
gtgacttatt ttttctcaac aaggatgcag cactacacat ggagcctaag aaagaaaaaa 720
tggagccagg cctggaacaa ggcaagaaac caagactaga tagcgtcacc agcagcgaaa 780
gctttgegag ctceggettt caggaagata aaagtctgag tgatgttgag gaagaggagg 840
attctgacgg tttctacaag gagcccatca ctatggaaga tctgatttct tacagtttte 900
aagtggccag aggcatggag ttcctgtctt ccagaaagtg cattcatcgg gacctggcag 960

cgagaaacat ttttttatct gagaacaacg tggtgaagat ttgtgatttt ggccttgeccce 1020
gggatattta taagaacccc gattatgtga gaaaaggaga tactcgactt cctcectgaaat 1080
ggatggctcec tgaatctatc tttgacaaaa tctacagcac caagagcgac gtgtggtcett 1140
acggagtatt gctgtgggaa atcttctcct taggtgggtce tccataccca ggagtacaaa 1200
tggatgagga cttttgcagt cgcctgaggg aaggcatgag gatgagagct cctgagtact 1260
ctactcctga aatctatcag atcatgctgg actgctggca cagagaccca aaagaaaggce 1320
caagatttgc agaacttgtg gaaaaactag gtgatttgct tcaagcaaat gtacaacagg 1380
atggtaaaga ctacatccca atcaatgcca tactgacagg aaatagtggg tttacatact 1440
caactcctge cttcectctgag gacttcecttca aggaaagtat ttcagctccg aagtttaatt 1500
caggaagctc tgatgatgtc agatatgtaa atgctttcaa gttcatgagce ctggaaagaa 1560
tcaaaacctt tgaagaactt ttaccgaatg ccacctccat gtttgatgac taccagggcg 1620
acagcagcac tctgttggecc tcectcecccatge tgaagcgcett cacctggact gacagcaaac 1680
ccaaggcctce gctcaagatt gacttgagag taaccagtaa aagtaaggag tcggggctgt 1740
ctgatgtcag caggcccagt ttcectgccatt ccagectgtgg gcacgtcage gaaggcaagc 1800
gcaggttcac ctacgaccac gctgagcetgg aaaggaaaat cgegtgcetge tecccgecce 1860
cagactacaa ctcggtggtc ctgtactcca ccccacccat ctagagtttg acacgaagcce 1920
ttattte 1927
<210> SEQ ID NO 23

<211> LENGTH: 914

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 23

ctctactgtt agtattgcaa agtatgtatg ggaaacacag agaattggag ctgcgttgaa 60
tgcaaacttyg aggtgtttce cttgaggaat tcttgtette aaacgtctge agagtaatgg 120
accatgttac aactttcctg ttcatctgtg aaccatgaaa atggatggca ctgatgcatt 180
agaccctcag cagectgcaa ttgcaaatct gegaggttte atteggecca taaagcaaac 240
atttgaactt acacagaatg agcacttaaa tacgggtgca ataaatgaag ggaaaaacct 300
cagcegttte tccattctga agatatagca agcaccggga aatctaagat ttttcatcaa 360
caatatctte tgccagecca gtttgggggg aaaaacccect tttacatttt tcettcagtaa 420

agtactggaa cttactttte cctgtetgtg ctaatgaget gattttcage tgatagaaaa 480
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caaaatgata gagtactttt ttccttggcce aagtattttc tcatttgtat ttaatttcat 540
acattagaca gccagtgaaa ttagacctca aactaggtcece tgatggataa tgaatgttat 600
gtcaccttta acagtgaagt ggttattata ggtcactttc taatttcata ttttccecttt 660
tgctttetge tgccctcagyg gtatatagtg tatctctaac ctgattttte aaggttattt 720
ttggagcagt ttcttaaaac aggcattccce taacttgcte atttaattaa tgaaaaattg 780
aactgatgcce atggatataa aaacaaatgc aatgtttgat tgtcagtgtt tctgatttgg 840
caaaaaggaa tcatctctat ttttttgcaa acaatatcaa agtgcatatt ttctctcaaa 900
aaaaaaaaaa aaaa 914
<210> SEQ ID NO 24
<211> LENGTH: 3823
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 24
aaagcgggge gcaccgeggg cgccggcaac gagecggtga acgaggcgag gcccgtgege 60

cegeggetge aagegeccge ctggegggga gaggggecga cggegtcage cegggeggeg 120

gecatcectag gegectgggg cgecttecte cggacctgge cgetegetge ccegecctet 180
gcaccccact tctcecgacce tectteccag tectgectee cectgecctyg gectetgaga 240
gecgactgag cccagecceg tgcagcageyg gttgectgtg tegecgecta gteteeggte 300

ttggtgctet ccegggggtyg ceccaaggag ccagtgegeg ctgegggetyg ggaaggagge 360

geegetcage tagtectect cctectecte gtetttetee tectectget getgetgeeg 420
cegecgecge cgtgggtgcee gggtccegege geaccccaac accceccacca gcetgggecte 480
ggggcacatce tccagacttce aatttggetg aaataattca tgccacggac ctgtgcacat 540
gectggaatt gagagacaca gttaaaagac tccaagttge tttetgectt ttgaaaactce 600
ctgaaaacca tccctttgga ctctggaatt ctacacaget caaccaagac tttgcettgaa 660
tgtttacatt ttctgctcge tgtcctacat atcacaatat agtgttcacg ttttgttaaa 720
actttggggt gtcaggagtt gagcttgetce agcaagccag catggctagyg atgagetttg 780
ttatagcagce ttgccaattg gtgctgggece tactaatgac ttcattaacc gagtcttcca 840
tacagaatag tgagtgtcca caactttgceg tatgtgaaat tegtccctgg tttaccccac 900
agtcaactta cagagaagcc accactgttg attgcaatga ccteccgctta acaaggatte 960

ccagtaacct ctctagtgac acacaagtgc ttctcttaca gagcaataac atcgcaaaga 1020
ctgtggatga gctgcagcag cttttcaact tgactgaact agatttctcce caaaacaact 1080
ttactaacat taaggaggtc gggctggcaa acctaaccca gctcacaacg ctgcatttgg 1140
aggaaaatca gattaccgag atgactgatt actgtctaca agacctcagc aaccttcaag 1200
aactctacat caaccacaac caaattagca ctatttctgce tcatgectttt gcaggcttaa 1260
aaaatctatt aaggctccac ctgaactcca acaaattgaa agttattgat agtcgctggt 1320
ttgattctac acccaacctg gaaattctca tgatcggaga aaaccctgtg attggaattce 1380
tggatatgaa cttcaaaccc ctcgcaaatt tgagaagcett agttttggca ggaatgtatc 1440
tcactgatat tcctggaaat getttggtgg gtcectggatag ccttgagage ctgtettttt 1500

atgataacaa actggttaaa gtccctcaac ttgccctgca aaaagttcca aatttgaaat 1560
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tcttagacct caacaaaaac cccattcaca aaatccaaga aggggacttc aaaaatatgc 1620
ttcggttaaa agaactggga atcaacaata tgggcgagct cgtttcectgte gaccgctatg 1680
ccetggataa cttgcctgaa ctcacaaagce tggaagccac caataaccct aaactctcett 1740
acatccaccg cttggcttte cgaagtgtce ctgctctgga aagcttgatg ctgaacaaca 1800
atgccttgaa tgccatttac caaaagacag tcgaatccect ccccaatctg cgtgagatca 1860
gtatccatag caatccccte aggtgtgact gtgtgatcca ctggattaac tccaacaaaa 1920
ccaacatccg cttcatggag cccctgtceca tgttcectgtge catgccgcecce gaatataaag 1980
ggcaccaggt gaaggaagtt ttaatccagg attcgagtga acagtgcctc ccaatgatat 2040
ctcacgacag cttcccaaat cgtttaaacg tggatatcgg cacgacggtt ttecctagact 2100
gtcgagccat ggctgagcca gaacctgaaa tttactgggt cactcccatt ggaaataaga 2160
taactgtgga aaccctttca gataaataca agctaagtag cgaaggtacc ttggaaatat 2220
ctaacataca aattgaagac tcaggaagat acacatgtgt tgcccagaat gtccaagggg 2280
cagacactcg ggtggcaaca attaaggtta atgggaccct tctggatggt acccaggtgce 2340
taaaaatata cgtcaagcag acagaatccc attccatctt agtgtcctgg aaagttaatt 2400
ccaatgtcat gacgtcaaac ttaaaatggt cgtctgccac catgaagatt gataaccctce 2460
acataacata tactgccagg gtcccagtcg atgtccatga atacaaccta acgcatctgce 2520
agccttecac agattatgaa gtgtgtctca cagtgtccaa tattcatcag cagactcaaa 2580
agtcatgcgt aaatgtcaca accaaaaatg ccgccttege agtggacatc tcectgatcaag 2640
aaaccagtac agcccttget gcagtaatgg ggtctatgtt tgccgtcatt agecttgegt 2700
ccattgctgt gtactttgcc aaaagattta agagaaaaaa ctaccaccac tcattaaaaa 2760
agtatatgca aaaaacctct tcaatcccac taaatgagct gtacccacca ctcattaacc 2820
tctgggaagg tgacagcgag aaagacaaag atggttctge agacaccaag ccaacccagg 2880
tcgacacatc cagaagctat tacatgtggt aactcagagg atattttgct tectggtagta 2940
aggagcacaa agacgttttt gcectttattct gcaaaagtga acaagttgaa gacttttgta 3000
tttttgactt tgctagtttyg tggcagagtg gagaggacgg gtggatattt caaatttttt 3060
tagtatagcg tatcgcaagg gtttgacacg gctgccageg actctagget tcecagtetgt 3120
gtttggtttt tattcttatc attattatga ttgttattat attattattt tattttagtt 3180
gttgtgctaa actcaataat gctgttctaa ctacagtgct caataaaatg attaatgaca 3240
ggatggggtt cccctgtgcet tttaccagta gcatgaccece ttcectgaagcec atccgtagaa 3300
agtactttgt cctccaaaaa gctaacatac ggttttgaag cagcattgaa acttttgtag 3360
caatctggtc tatagacttt taactcaaga agctaaggct agacttgtta ccttcgttga 3420
atgatgttag ttgactgtac tgtaatgttg tatcaactga attgaatgtt tgcctttaaa 3480
caatgaattt tctttttett tecttttttt tttttttgtt gtaatagtta aagaggctta 3540
gaacaagcta acaggcaata gaaatatgta tatcagattt tttaatgtaa caaactacat 3600
gttaattgtt atcttattct ttttatcttt agtagacact tttaaaagaa aagacaagtt 3660
tgttgtgttt aactcaccaa cacgtggtgt ataatgaaga cagaactata ataaattagt 3720
tttgttctga ttttttagaa cacttgcaat aatgtatcat ttatagttct tgctagttgce 3780

agtggtaata tttttcacat ccataaaaac aactaccaaa ata 3823
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<210> SEQ ID NO 25

<211> LENGTH: 993

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 25

tcttetecat ttcaaagaca ctgcatatce ttagaaacce ttcattacag agggttagtg
ttaaaaacct cagtggtagg gtatatatta tataagttaa aaaataaaaa agaagaagcc
ctctaagget caagcagaaa tattctacag aggggaattt tttaggcaga aagaaacagce
taggtaagca acccataact ttctccceca ttgettttte tcacttcagg aggcccagta
tggtggtgag aagaaccaga aggcactcaa aatttaggec agaaggatac gggtatgagg
agaaagagat aatccttecee acctgeatge ttectettag gactttaggt ctgcectacat
gttgaagaag tttgagtttt aggctttggg agcatttcct taaaaaccat tgtcatgggg
gaggaaaaaa aaagggtagt gttaattctyg tcttcacaca ctcagagatc atttggttgg
gctacatttt atgagctata ttccataaag atgctgcaaa gttcaggtat ctggtttagg
aaagaaaaaa aaatccctte tttaacccaa gaaatgtaat gcaaacaact tgggectgtg
tcacttagte ttctaagaag acttcaagge tgttataaag acccagtggt gggagaaacc
tgatccggta tagcggggece agaagaagct gegggaccat gecgegggga caaggcaagg
aaatttgaac aataacagct getttcagaa ataaaccgeg actttgtgca gegtgtatta
cctgacgage tgaaatgcat tgttaatgag actcgeccga tcattactge tgactgetgt
gtgtgttcct tttaaaaggc cagtcaaaga gtcccatcca tcatcctegt aatgcacaat
gtaatagcca ttcatgccca cattaaattt gatccattee acctettetyg ggaggatgag
cacatctaga gtaaataaaa taaatcaaag ttc

<210> SEQ ID NO 26

<211> LENGTH: 5584

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 26

acggatcege gttcagaaag gegtgcactt cctacgectg atceccecgea tcegcaaccte
gecagcttece cggegtgcag cgctcattta ccaattccct tectgggagt tgeggettec
ctegetegge cccacteceg tttacccttt ccecagetece cgecttagee aggggettece
cegectgeeg ctagggeteg ggccgaageg ccgctcageg ccagectgee getccceggg
ctccacttte acttteggte ctgggggage taggecggeg geagtggtgg tggeggegge
gcaagggtga gggcggccee agaaccccag gtaggtagag caagaagatyg gtgtttetge
ccctcaaatg gteccttgea accatgteat ttetacttte ctcactgttg getctettaa
ctgtgtccac tecttecatgg tgtcagagca ctgaageatce tccaaaacgt agtgatggga
caccatttce ttggaataaa atacgactte ctgagtacgt catcccagtt cattatgatce
tcttgatcca tgcaaacctt accacgctga ccttetgggg aaccacgaaa gtagaaatca
cagccagtca gcccaccage accatcatce tgecatagteca ccacctgeag atatctaggg

ccaccctecag gaagggaget ggagagagge tatcggaaga accectgeag gtectggaac

accccegtca ggagcaaatt geactgetgg cteccgagece ccetecttgte gggetcecegt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

993

60

120

180

240

300

360

420

480

540

600

660

720

780
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acacagttgt cattcactat gctggcaatc tttcggagac tttccacgga ttttacaaaa 840
gcacctacag aaccaaggaa ggggaactga ggatactagc atcaacacaa tttgaaccca 900
ctgcagctag aatggccttt ccctgetttg atgaacctge cttcaaagca agtttctcaa 960

tcaaaattag aagagagcca aggcacctag ccatctccaa tatgccattg gtgaaatctg 1020
tgactgttgc tgaaggactc atagaagacc attttgatgt cactgtgaag atgagcacct 1080
atctggtggce cttcatcatt tcagattttg agtctgtcag caagataacc aagagtggag 1140
tcaaggtttc tgtttatgct gtgccagaca agataaatca agcagattat gcactggatg 1200
ctgcggtgac tcttctagaa ttttatgagg attatttcag cataccgtat cccctaccca 1260
aacaagatct tgctgctatt cccgactttce agtetggtge tatggaaaac tggggactga 1320
caacatatag agaatctgct ctgttgtttg atgcagaaaa gtcttctgca tcaagtaagc 1380
ttggcatcac aatgactgtg gcccatgaac tggctcacca gtggtttggg aacctggtca 1440
ctatggaatg gtggaatgat ctttggctaa atgaaggatt tgccaaattt atggagtttg 1500
tgtctgtcag tgtgacccat cctgaactga aagttggaga ttatttcttt ggcaaatgtt 1560
ttgacgcaat ggaggtagat gctttaaatt cctcacaccc tgtgtctaca cctgtggaaa 1620
atcctgctca gatcecgggag atgtttgatg atgtttetta tgataaggga gcttgtatte 1680
tgaatatgct aagggagtat cttagtgctg acgcatttaa aagtggtatt gtacagtatc 1740
tccagaagca tagctataaa aatacaaaaa acgaggacct gtgggatagt atggcaagta 1800
tttgcectac agatggtgta aaagggatgg atggcttttg ctctagaagt caacattcat 1860
cttcatccte acattggcat caggaagggg tggatgtgaa aaccatgatg aacacttgga 1920
cactgcagaa gggttttccce ctaataacca tcacagtgag ggggaggaat gtacacatga 1980
agcaagagca ctacatgaag ggctctgacg gegecccgga cactgggtac ctgtggcatg 2040
ttccattgac attcatcacc agcaaatccg acatggtcecca tcgatttttg ctaaaaacaa 2100
aaacagatgt gctcatccte ccagaagagg tggaatggat caaatttaat gtgggcatga 2160
atggctatta cattgtgcat tacgaggatg atggatggga ctctttgact ggccttttaa 2220
aaggaacaca cacagcagtc agcagtaatg atcgggcgag tctcattaac aatgcatttce 2280
agctcgtcag cattgggaag ctgtccattg aaaaggectt ggatttatce ctgtacttga 2340
aacatgaaac tgaaattatg cccgtgtttc aaggtttgaa tgagctgatt cctatgtata 2400
agttaatgga gaaaagagat atgaatgaag tggaaactca attcaaggcc ttcctcatca 2460
ggctgctaag ggacctcatt gataagcaga catggacaga cgagggctca gtctcagagce 2520
gaatgctgeg gagtcaacta ctactccteg cctgtgtgca caactatcag ccgtgcgtac 2580
agagggcaga aggctatttc agaaagtgga aggaatccaa tggaaacttg agcctgectg 2640
tcgacgtgac cttggcagtg tttgctgtgg gggcccagag cacagaaggce tgggatttte 2700
tttatagtaa atatcagttt tctttgtcca gtactgagaa aagccaaatt gaatttgccce 2760
tctgcagaac ccaaaataag gaaaagcttc aatggctact agatgaaagc tttaagggag 2820
ataaaataaa aactcaggag tttccacaaa ttcttacact cattggcagg aacccagtag 2880
gatacccact ggcctggcaa tttcectgagga aaaactggaa caaacttgta caaaagtttg 2940
aacttggctc atcttccata gcccacatgg taatgggtac aacaaatcaa ttctccacaa 3000

gaacacggct tgaagaggta aaaggattct tcagctcttt gaaagaaaat ggttctcage 3060
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tcegttgtgt ccaacagaca attgaaacca ttgaagaaaa catcggttgg atggataaga 3120
attttgataa aatcagagtg tggctgcaaa gtgaaaagct tgaacatgat cctgaagctg 3180
acgcaacagg atgaaaatcc atcagaatct cagactacag cactaaatat gctttgatgc 3240
tacatcaaac ggaatggaag catagctgac ttcgctaaag ttacttcatc tccatctagce 3300
aaatgaggca ctgttctcaa ccaaaggaga tggggatctg gtttagggca atccctttat 3360
aatttgatgt gctgtggtcet ccttggtaat gtataatttg gtattgcaca ggtgattagt 3420
caaggaagtc tggaaaagct ttggtcccac agccttgect cacagcatgt aaataattaa 3480
aacaatattg atgctgaggt tcttctactg ctagtatgaa agtgacaaat ttttactggt 3540
gtgaattggg aagaaaacaa tgctattcca tgacgtttgt aaaatgtttg taaaagctca 3600
aacatgacga ttccataaaa taaacttgag gttaaataat gggtagtaaa ttatagaatg 3660
tataagaaaa aatataaagg agaaaatcaa ttatcaggaa agctaaagaa cttttcaaat 3720
ctagtaattt gaatatagac acaatgcact ttattgcact ttcaattctt ataaagcaac 3780
aataatatta aggtccttga ctatgtgtac aatgttttca catatatagt ttcatttaat 3840
catttcaaag ttaatctctg ccatctcgct aaatcatcag tctceggctet tcetgaaatag 3900
aaggtgcctg atcttcctaa taattctgce tattttcatt tgctttaaac aggcgcccta 3960
ttttctttet agttgtggcet gcegcaaaaac atttatctcecce caaataagat gtgctgetta 4020
ccgaggtatce acggggtggg gcectccagett gggtecgttga agetggggtt tgggaaacca 4080
cttcagagat ggcagcagca agtttagcat cttcaaattt cttttattga aaaaaatttt 4140
attagtaaca tgttgtatat aaaattatga gcacaatgcc atcacttaac tataactctt 4200
aaagatagct taatgactgt ttattctctt gaccaaatag actcataata acatataatt 4260
ttaaaagaaa tttaaattct ttcttctcta ttgtattatt ttatacaatt tgctatttct 4320
atttccttet catattgatt attctaaata ctatgcaata atataactta gagttccacg 4380
gtttgtttac acatttcctg ttgtacattt aggttattca aagttttcag ctcttttaaa 4440
attgctctga ataagttcta gtgagtgagt tatggtgctg gcectatatttt gctaaactgce 4500
cctctcaaat gttgctagga attcatactg cgaaaagcaa tgaataagca tgcctgtttt 4560
cccatggect tgcttgccag aatttgactt ttattatgat aatcagtgta aaatgatata 4620
ctactattgc ttgtatattg tggtatacgg tgtcaggttt cagggttttt tttcaacgtt 4680
aaatattcta gaaactttct gaaataattt ctgtttaaaa atattgaata tttgcttcat 4740
ttcaaatact cccttttgac aaaaaaactt aggtataact gttgatgaaa aaccagaaaa 4800
aagtccagaa ctctttggtg actccaacta tggatagcett attttgaaaa aggagaattg 4860
caaattttac caaaagatgg agaaaagcac attaaaaaga taccaacatt cagaaattca 4920
tttcagcatg ttattattgg aaattattta aactaattta gataactata agatacttat 4980
tgtccattta taccctgtaa agccgtttta gaatgtaata ttttaggtaa tccaaaatgt 5040
actaaattaa attcattttt agttatgaga aatctttgct tatatgacaa atgaaaagaa 5100
taacaagttg tcaaatgaaa agaatgacat tgaaacattt gtattgtctc ttcttaaact 5160
atcttattga cttattattt aagcctttta atactaagta tgaaacaacc tatggtctgg 5220
aaatttgtat cgcaaagcta tatgtgcata tgttatttaa ttcatctaat gctacacaaa 5280

agcataaaat aatgattttt cactctcttt aaaaatacta aatcatttat gtccatttct 5340
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caattttttc attgatctat gctttgagtt tgctttctca acattattgt attttccact 5400
tattattact gtataacata tgctagtgtt tagttggatt aatcttacct aaaagtactg 5460
aaaaatgctt tttagtactt tttcatattt tatacattta ttttccgaat gtatcattga 5520
ataattttat tgagttataa aagtatctta ttgctattta ataaaaaatt aacacataaa 5580
atga 5584
<210> SEQ ID NO 27

<211> LENGTH: 2341

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 27

ggctgegtgyg ataaaaccca aagggaatcc agaatcaage tcggectege aggagtttat 60
aacttttgta cttttececte ccttgtaacyg aaaagctaat cgcaaacgtt tctaggaaca 120
catttttecte ctgatagacg ttcccaaggt ggagggegeg agaagactgg ccegtggggt 180
gaggagcccee ggeccgacct cageggegeo acaaagccat gaagagggga aataatttte 240
caaggggcta agagttggac tttctgaage catcgaaacce tgctgetagg cteteceget 300
ggggttttga gagaggtagg tgaggaggga tcaaacatct ccacccgete ttgaaagaac 360
cgecttgage tgcegeccaac ttetgeaate ceggttttec ccaagttcaa ggggaaggge 420
cctggegece aatgeccage ctececcgaca acatectege cagggtgege ctgcccegeg 480

ggtcegetgt ccceggeggg cggecctggyg ttegaggace cggetteceyg gaggegegac 540

tctecagcaa acaageggag ctccagaaaa aacaccgacg cgaagggggdt ggacagaggg 600

tgggaagccg cggggttgte geccaccegg aggeggaatg taacgegetyg tgggaaacgt 660

ggcaggagce ctgaggegge gtetttttee tcaggegece gecgagggte ccgeggaaag 720
cctegeggge cgecctegeg geccgeagee cegetetgge gecgageegg ageccatgca 780
acctggttee atccectgece cctecectgt ceeeggtgeg cegecegeca gegagectte 840
gacgtggceeg caggggcgac gggaccaccce tcccccgata cccacagecce cgecatgtet 900
gectttecce ggeceggtet cctcaccgee getgecgeeg cegetetteg gecggagatt 960

cggeggecca gaccgtgtee tggecgggaa ctgagggete cgectcaacyg ggeccgeget 1020
gggcaacagg gagcgcagceg agcctegtee ggegegtgeg getecegegt cgtegggegyg 1080
ccaagcgege gttgagagga ctggegggeg gacgagegeg cacacgagtyg agegcagecce 1140
caaagcggeyg cgcaggggge tegeggecceg gaagagggga ggggcgatga cccgggaaag 1200
ggttggcgeg cgegggatcg getecgegege ctgaggggceg gtgcecggggg cggggctteg 1260
ccgaegaggeco acccccgage cecgggecta gecgeacggg aggegacaca ccctegecct 1320
accctgagece tggegecagac cctegacege gacggegegg tecgcagaac cgegggette 1380
ccteccegge aaaaagegge gotgaaggece tgtgggaccee cegeceggee gecctacgtg 1440
cgtcagegece ttcecgggggte gegegggcett ggtecttteg getgtetegg cetttttgtt 1500
tcecectecag gtcectetecac getgcacttg acaccctcecag ggcggaatgg cgagttcetag 1560
acccagetet ctagaccegg ggctteatgg gggacacgga ctcgacggga aggggaactt 1620
ggcatttatg gacagatcct catccttett gectgtagtca attacacgca cgttaaccgt 1680

gcagccgecece tgctgtattt taggcggttg ttggcactcec tagttgggece cttecctgge 1740
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ccetcacage agggcectgece tectgtggac gcecttgtgtge tgccecctggca ceggcecactg 1800
tgttttgcat aaaggagagg ctccaaagat gttggccaaa ggaatgaagc cttgagagtce 1860
caggctttect atttctgaga cactctactc aaggacttcc cagatgcaaa gcttcatctt 1920
tgagcaaata caaatatgga gagggaacat taactttctg aagaaaagaa ggaacatctt 1980
ttcaaccttt tatattgagt taacaccatg gtcttagttt tgtgaaagca ctttaataca 2040
tccaactage gggaggaata caagatattc ctaccttttt attattatta ttaaaagagg 2100
gctaaaccat gttgtaaact acttaagaac tgaatgttca agttgtacag tatattggcce 2160
agattcctta ctgcccacta ggcttgggag catgttttca gectcagtttt atgaatgttt 2220
taaatttgta ttactgatct ttgttatagc caattagcaa ttcaaaatgg taattttttt 2280
agcagtaata aatataccat cccccaaaca gtaaaaaaaa aaaaaaaaaa aaaaaaaaaa 2340
a 2341
<210> SEQ ID NO 28

<211> LENGTH: 1596

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 28

cectetteeg ggecgegage ceectgegeg cegetttggg getgegetca ctegtgtgeg 60
cgctegteeg ccegecagte ctetcaacge gegettggee gecegacgac gegggagecg 120
cacgegeagyg acgaggceteg ctgegetece tgttgeccag cgegggecceg ttgaggegga 180
geccteagtt cceggccagg acacggtcetyg ggcecgecgaa tceteeggecyg aagageggeg 240
geggcagegyg cgggaaaaaa atgaagaatg aaattgetge cgttgtette tttttcacaa 300
ggctagttcyg aaaacatgat aagttgaaaa aagaggcagt tgagaggttt getgagaaat 360
tgaccctaat acttcaagaa aaatataaaa atcactggta tccagaaaaa ccatcgaaag 420
gacaggccta cagatgtatt cgtgtcaata aatttcagag agttgatcct gatgtectga 480
aagcctgtga aaacagetge atcttgtata gtgacctggg cttgccaaag gagctcacte 540
tctgggtgga cccatgtgag gtgtgetgte gtagagatgg ggtttcacca tgttggecag 600
actgctctca aactcctgac ctegtgatee geccgecttg gectcccaaa gegetggatt 660
acaggcgtga gccactgege ceggectect cctttttgat tatgtatgga gagaaaaaca 720
atgcattcat tgttgeccage tttgaaaata aagatgagaa caaggatgag atctccagga 780
aagttaccag ggcccttgat aaggttacct ctgattatca ttcaggatce tcttettcag 840
atgaagaaac aagtaaggaa atggaagtga aacccagttc ggtgactgca gccgcaagte 900
ctgtgtacca gatttcagaa cttatattte cacctcttec aatgtggecac cctttgecca 960

gaaaaaagcc aggaatgtat cgagggaatg gccatcagaa tcactatcct cctectgtte 1020

catttggtta tccaaatcag ggaagaaaaa ataaaccata tcgcccaatt ccagtgacat 1080

gggtacctecce tcecctggaatg cattgtgacce ggaatcactg gattaatcct cacatgttag 1140

cacctcacta acttcgtttt tgattgtgtt ggtgtcatgt tgagaaaaag gtagaataaa 1200

ccttactaca cattaaaagt taaaagttct tactaatagt agtgaagtta gatgggccaa 1260

accatcaaac ttatttttat agaagttatt gagaataatc tttcttaaaa aatatatgca 1320

ctttagatat tgatatagtt tgagaaattt tattaaagtt agtcaagtgc ctaagttttt 1380
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aatattggac ttgagtattt atatattgtg catcaactct gttggatacg agaacactgt 1440
agaagtggac gatttgttct agcacctttg agaatttact ttatggagcg tatgtaagtt 1500
atttatatac aaggaaatct attttatgtc gttgtttaag agaattgtgt gaaatcatgt 1560
agttgcaaat aaaaaatagt ttgaggcatg acaaaa 1596
<210> SEQ ID NO 29

<211> LENGTH: 1810

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 29

tcteceggag gegcatgatg tecteggeca ggttgtegeg ctecaccteg acgegggett 60
tgtcegttggt tagctggtee acctgecgge geageteceg catctectee tegtagaggt 120
ccecccaggeg cgacttgect tggeccttga getgetegag cteggecage aggatcttat 180
tctgetgete caggaagege accttgtega tgtagttgge gaageggtca ttcagetcect 240
gcagctccac cttetegttg gtgegggtgt tettgaacte ggtgttgatg gegteggeca 300
gecgagaagte caccgagtee tgcaggagece gcaccceggg cacgetgete cgecaggegea 360

cggcagagga gcgegtggea tacacgeege ccggggacga ggegtagagg ctgeggetgg 420
tgctggggeyg cagegegetyg ccecaggetgt aggtgegggt ggacgtagte acgtagetcece 480
ggctggaget cggceggete geggtgeceyg ggcecgcecgaa catcctgegyg taggaggacyg 540

aggacacgga cctggtggac atggetgegg agggtggega tggectggge ggeggeggtg 600

gegeggactyg gceteccggag aagaggcgaa cgagggcgeg acagcaaagce tceectttgga 660
tgacatagat ttattactta gtagtatatt atgtattggc tgtcccacat tttgaaattt 720
aatggactcg tggtgatcag aataaaagaa gecttcegatg tgaggcccag gcattgagta 780
ccatgtgtge gattcacaag ccttggecatce tgaacaattt tttggaagga tccatcagga 840
caacacgtceg ggggtgtact agtgaagtga ttttccaaat gtgctactca gacctgtage 900
atcagcatca ccggatatac aagacttacc aggtgattct gagaaccact gtgctagtga 960

attgttecctg tectgtggeca cgtagaataa gaaaaccata gggttggaaa atggggaaac 1020
tggtgagtgt tcgcttatga ggaaatgaag aatagataga aaagaattag ttaacttttg 1080
gaattcaaaa gagaagcagt ttgtaaaagc caggaatttg atttgaagga ctaattgctt 1140
gcagaatctt tgctttctca gagaggggca atccagatca ctaggttacc gtgaaatatg 1200
ttggtatggce tctaaaattc tagaataatc tctctagtga gaaaaggcat acctttccat 1260
attaggacaa aacttcaaat caggtttgta aaatcctata agattattgt atcccattgc 1320
catggccaac ttgtttgtcect ctggagatcce cagtttctac atctgaaaac catatgcatt 1380
cctgctcace aggaattatc tcgctgaatg aagcaagaga ttcaggatgt gtaagagaat 1440
ttatgaagca tttggattac caagaaatgt gaagtataaa gatcaagaat gattattaca 1500
aacactgatg gtaaagaggt gtttcgaagt cgatgcaaaa aatgagttgc ttatttcagt 1560
ctctectttga tatatctgec tttttagtge tgactctatc atgtattcac tatttgattt 1620
tcagtgaatc acatttttta aagcttttaa tctgtttect caaaaaatat attttttaaa 1680
aatatttact caggattgtt gtgagaataa aattgattcg attgatattt caaaaaagaa 1740

atatattttt aaaaaataaa gcaataccat ttttggaaaa aaaaaaaaaa aaaaaaaaaa 1800
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aaaaaaaaaa 1810
<210> SEQ ID NO 30
<211> LENGTH: 2151
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 30
gectcetecaa aggctgcaga agtttcecttge taacaaaaag tccgcacatt cgagcaaaga 60
caggctttag cgagttatta aaaacttagg ggcgctcttyg tceccccacag ggcccgaccyg 120
cacacagcaa ggcgatggcce cagctgtaag ttggtagcac tgagaactag cagcgcgcegce 180
ggagccceget gagacttgaa tcaatctggt ctaacggttt cecctaaacc gectaggagece 240
ctcaatcgge gggacagcag ggcgcegtect ctgecactet cgetecgagyg tcececgegee 300
agagacgcag ccgcgetece accacccaca ccecaccgege cctegttege ctettetecg 360
ggagccagte cgegecaccg ccgecgecca ggccategee accctecgca gecatgteca 420
ccaggtcegt gtcctegtece tectaccgea ggatgttegyg cggeccggge accgegagece 480
ggecgagete cagecggage tacgtgacta cgtccacceg cacctacage ctgggcageg 540
cgetgegece cagcaccage cgcagectet acgectegte ceegggegge gtgtatgeca 600
cgegetecte tgcegtgege ctgcggagea gegtgcecegyg ggtgeggete ctgcaggact 660
cggtggactt ctcgetggce gacgccatca acaccgagtt caagaacacc cgcaccaacyg 720
agaaggtgga gctgcaggag ctgaatgacc gettegecaa ctacatcgac aaggtgcget 780
tcctggagea gcagaataag atcctgetgg cegagctega gcagctcaag ggccaaggca 840
agtcgegect gggggaccte tacgaggagg agatgcggga gcetgegecegyg caggtggace 900
agctaaccaa cgacaaagcc cgcgtcgagg tggagcgega caacctggece gaggacatca 960
tgcgecteeg ggagaaattyg caggaggaga tgcttcagag agaggaagcec gaaaacacce 1020
tgcaatcttt cagacaggat gttgacaatg cgtctctggce acgtcttgac cttgaacgca 1080
aagtggaatc tttgcaagaa gagattgcct ttttgaagaa actccacgaa gaggaaatcc 1140
aggagctgca ggctcagatt caggaacagc atgtccaaat cgatgtggat gtttccaagce 1200
ctgacctcac ggctgccetg cgtgacgtac gtcagcaata tgaaagtgtg getgccaaga 1260
acctgcagga ggcagaagaa tggtacaaat ccaagtttgce tgacctctcet gaggctgceca 1320
accggaacaa tgacgccectg cgccaggcaa agcaggagte cactgagtac cggagacagg 1380
tgcagtcecct cacctgtgaa gtggatgcce ttaaaggaac caatgagtcce ctggaacgcece 1440
agatgcgtga aatggaagag aactttgccg ttgaagctgce taactaccaa gacactattg 1500
gccgectgeca ggatgagatt cagaatatga aggaggaaat ggctcgtcac cttcegtgaat 1560
accaagacct gctcaatgtt aagatggccce ttgacattga gattgccacce tacaggaagc 1620
tgctggaagg cgaggagagc aggatttcte tgcctcttece aaacttttece tecctgaacce 1680
tgagggaaac taatctggat tcactcccte tggttgatac ccactcaaaa aggacacttce 1740
tgattaagac ggttgaaact agagatggac aggttatcaa cgaaacttct cagcatcacg 1800
atgaccttga ataaaaattg cacacactca gtgcagcaat atattaccag caagaataaa 1860
aaagaaatcc atatcttaaa gaaacagctt tcaagtgcect ttctgcagtt tttcaggagce 1920
gcaagataga tttggaatag gaataagctc tagttcttaa caaccgacac tcctacaaga 1980
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tttagaaaaa agtttacaac ataatctagt ttacagaaaa atcttgtgct agaatacttt 2040
ttaaaaggta ttttgaatac cattaaaact gctttttttt ttccagcaag tatccaacca 2100
acttggttct gecttcaataa atctttggaa aaactcaaaa aaaaaaaaaa a 2151
<210> SEQ ID NO 31

<211> LENGTH: 590

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 31

caaaatagtc aggaaagtta tgaagtaaca tcatataata ctttatcccc aacaatatta 60
aatgtgatta caattttaca gaatattcaa atcaaaatgt tatataagac aaattattat 120
tcttgetttt acatctcectt agaaggagaa acattcaatt gttttaaaaa tgttctattt 180
atttttcaga aatgaggtgt tgccttettg ceccaggctag tatgcagtgyg cacaatcata 240
gctcactgea gecttgaatt cttgggctca agtgatette ctgccccaag ccteccaagt 300
agctgggacc acaggcacgt gccaccatgce ctggctgatt tttttttttt tttaatgttt 360
tgtagagaca ggatctcagt atgttgcgca ggetggtett taattcctgyg gctcaagtga 420
tccteccata gatttgtetg tgttttetet aaataggtta taaatacctt gagggaggaa 480
tcacaaataa ctaaaagaaa cttttgtaga gactatcaga gtattatttc cttgtggaca 540
cagtaaatgt atgatgatga gaaatcataa taaactacaa cattttctcce 590

<210> SEQ ID NO 32

<211> LENGTH: 3050

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 32

tttttttget tctgecccag atctttectyg gacagtgegt ctcageagtt cagatcceggg 60
ggcccccage tgacagaggg cgtggggggt taaggcatta acccctccca gectettect 120
gaagaaacca cccagccttg gegeggeget gggtgactte gegtagcagyg cagggaactg 180

gecgeggega gegggactgg ccattggagt getcegetge ggagggaggyg gacccecgact 240

cgagtaagtt tgcgagagca ctacgcagtc agtcggggge agcagcaaga tgcgaagcga 300
geegtacaga tccecgggcete tcecgaacgca acttegecct gettgagega ggetgeggtt 360
tcecgaggece tctecageca aggaaaagcet acacaaaaag cctggatcac tcatcgaace 420
acccctgaag ccagtgaagg ctetctegece tegeccteta gegttegtet ggagtagege 480
cacceegget tcoctggggac acagggttgg caccatgggyg cccaccageyg tccegetggt 540
caaggcccac cgcagetegg tctctgacta cgtcaactat gatatcatceg tccggeatta 600
caactacacg ggaaagctga atatcagcge ggacaaggag aacagcatta aactgaccte 660
ggtggtgttc attctcatct gctgctttat catcctggag aacatctttg tcttgctgac 720
catttggaaa accaagaaat tccaccgacc catgtactat tttattggca atctggccct 780
ctcagacctyg ttggcaggag tagcctacac agctaacctyg ctettgtetyg gggecaccac 840
ctacaagcte actccegece agtggtttet gegggaaggg agtatgtttg tggecctgte 900
agccteegtyg ttcagtcectcee tecgccatege cattgagege tatatcacaa tgctgaaaat 960

gaaactccac aacgggagca ataacttccg cctcecttectg ctaatcageg cctgectgggt 1020
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catctcecte atcctgggtyg gectgectat catgggetgg aactgcatca gtgegcetgte 1080
cagctgctcece accgtgctge cgctctacca caagcactat atcctcecttet gcaccacggt 1140
cttcactctg cttcectgctet ccatcgtcat tctgtactge agaatctact ccttggtcag 1200
gactcggage cgecgectga cgttccgcaa gaacatttee aaggccagec gcagetctga 1260
gaagtcgetyg gegetgectca agaccgtaat tatcgtcecctg agegtcettca tcegectgetg 1320
ggcaccgcete ttcatcctge teetgectgga tgtgggctge aaggtgaaga cctgtgacat 1380
cctecttecaga geggagtact tectggtgtt agetgtgetce aactccggca ccaaccccat 1440
catttacact ctgaccaaca aggagatgcg tcgggccttce atccggatca tgtcecctgetg 1500
caagtgcceg agcggagact ctgctggcaa attcaagega cccatcatceg ccggecatgga 1560
attcagccge agcaaatcgg acaattecte ccacccccag aaagacgaag gggacaacce 1620
agagaccatt atgtcttctg gaaacgtcaa ctcttcttec tagaactgga agctgtccac 1680
ccaccggaag cgctcectttac ttggtcegetg gccaccecag tgtttggaaa aaaatctcetg 1740
ggcttcegact getgeccaggg aggagetgcet gcaagecaga gggaggaagg gggagaatac 1800
gaacagcctg gtggtgtcgg gtgttggtgg gtagagttag ttcctgtgaa caatgcactg 1860
ggaagggtgg agatcaggtc ccggcctgga atatatttte taccccecctg gagetttgat 1920
tttgcactga gccaaaggtc tagcattgtc aagctcctaa agggttcatt tggcccctcece 1980
tcaaagacta atgtccccat gtgaaagcgt ctetttgtet ggagctttga ggagatgttt 2040
tcettcactt tagtttcaaa cccaagtgag tgtgtgcact tcectgcttcett tagggatgcece 2100
ctgtacatcc cacaccccac cctceccecttee cttcecatacce ctectcaacg ttettttact 2160
ttatacttta actacctgag agttatcaga gctggggttg tggaatgatc gatcatctat 2220
agcaaatagg ctatgttgag tacgtaggct gtgggaagat gaagatggtt tggaggtgta 2280
aaacaatgtc cttcgctgag gccaaagttt ccatgtaagce gggatccgtt ttttggaatt 2340
tggttgaagt cactttgatt tctttaaaaa acatcttttc aatgaaatgt gttaccattt 2400
catatccatt gaagccgaaa tctgcataag gaagcccact ttatctaaat gatattagcec 2460
aggatccttg gtgtcctagg agaaacagac aagcaaaaca aagtgaaaac cgaatggatt 2520
aacttttgca aaccaaggga gatttcttag caaatgagtc taacaaatat gacatctgtc 2580
tttggcactt ttgttgatgt ttatttcaga atgttgtgtg attcatttca agcaacaaca 2640
tggttgtatt ttgttgtgtt aaaagtactt ttcttgattt ttgaatgtat ttgtttcagc 2700
agaagtcatt ttattggatt tttctaaccc gtgttaacac cattgaatgt gtatttctta 2760
agaaaatacc accctcttgt gecccttaaaa gcattacttt aactggtagg gaacgccaga 2820
aacttttcag tccagctatt cattagatag taattgaaga tatgtataaa tattacaaag 2880
aataaaaata tattactgtc tctttagtat ggttttcagt gcaattaaac cgagagatgt 2940
cttgtttttt taaaaagaat agtatttaat aggtttctga cttttgtgga tcattttgca 3000

catagcttta tcaactttta aacattaata aactgatttt tttaaagatc 3050

<210> SEQ ID NO 33

<211> LENGTH: 3186

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 33
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ctagcatgge

dggeggecge

tctgcacagyg

ccctecttec

gagcctgtee

gtttgtttgg

ctgtgegect

tcaggacttt

aggccacage

gagtggtatc

ggtgcctgcea

ggtgtectgee

ttgctcagat

ggttgggagg

tcactgttee

aaatcccecta

agaggcgeca

gctcacatge

cgeectetge

ggcaaatctyg

aacccegegyg

tcaggtccce

tcccatctec

ctcaggttag

ggcecegeteyg

acctectgaa

dcggcegeagy

aggtggcgceg

c¢ggagggegy

dagaggcagyg

ggctettege

ggcagcgcgce

ccggggceccyg

tgaaggcegt

ceggetecac

tggccgcagg

ggtccactge

dggagggacc

agctteccee

agcatctgca

acgacagtag

ctgacccegyg

tggatctggg

agtggattgt

ggactgtgca

ggactgctca

cctacgeteg

tgtgcatcag

geccaggety

tegggtetet

gaatttgaga

tgggeggcgg

caaagagcct

ggtcttatga

agaccggget

tcccaccact

cgcectecty

agctgagacc

gectaacccyg

tgccegetet

atcaccgeca

agggggagat

cgcgeggteg

gegegegete

cctegeacag

ggcacaggcet

ggctgegete

acagcgegge

cegegggeca

tgggtgccga

agcectggeg

c¢ggggaaggyg

tcgegecacy

gcagcgtcac

cgteccatgac

cgggeegtte

tcctegatga

aacagccgge

agggggcaat

ctteccacey

ccaggtcagyg

tccatgetga

atgccagcac

gectgtggac

ggtcccagge

gtgggactgg

gtgcctttee

gacaggaggc

acttccteceg

aggggtgact

gcatccacag

gtcactgete

ggaggccaaa

ggceccceegga

cecgectgeca

ggcgtgacce

getecctece

tcgegtectt

gcagatgace

taagacccaa

gtcaccagce

ctgctecage

acacacgcge

ctcctetage

gthgggCCC

dggcagggcec

cggctcggga

gggctecggg

gagctgcage

ctcctggeac

atgcggecag

cggetecegy

tcegeggecy

gegecgegge

agcccageac

tcaccctcete

gagggcaaag

gecctettga

ggacacttgt

gggaggggtyg

ccagctegte

aacaccctcece

cttgccaggy

agtggccacyg

tgaacgccetyg

ctagtacagg

dcggggaaga

gcacaaggag

tccaggectyg

caggcaggag

ggaaactggg

acagctggac

cacccatcga

tecgggeggg

gectacaccee

gtectgttet

ttgtcaagge

ccegggaaga

ceggeteace

ggcaccagcet

tcegegegge

cggcgcagcyg

aggtgcgegg

gegecctegyg

dcgcaggyggy

gccagggcag

agctcggaca

agcgggcagce

agcgegecca

agtggctcta

cccagggege

acctccececect

ctgggtctgg aagccctgea

cegetetget acggetgeac

aaccgtcecyg gactgtacce

ggggacagag gggccagact

gctcagtagg tatgggcatg

tttgacctty atgagggcca

catgcggtece tccacggege

atgagtgtga ggtctggcag

gagagaaggg ggtgactggg

atgtcccata atatgccaga

gggggegtge aggctgactyg

geegtecget ggtctcagtg

ggcagagagt aagccagtta

gcattaagcet gtcctgagga

gaaaaaaggg gattccggge

aaacggaaaa ccccttggec

ggcgggaggt agaggccgeg

agagaatctyg tgtgcceggt

aagctgetge ctcageccag

agcagcagcce acgctaccgg

ccatagacce cggeccgget

cacgtcccte cttecteect

tggaagggac cgcaaagatc

ctggggggte caaggtecte

cgagtgtgee cccggagecc

cgtggecgeyg gtgetectgt

agtagcgcete gageggecgt

geggcaccag geggtgteeg

ggcaaaagga ggcgaggcag

ggcacgegte gcagegcact

ccgacggete cgggacactg

dggecgggec ggggecggac

gegtgtggtt cttgeggage

gggecgegee tcegggtecg

ggcaggcgag acagaagttg

ggcagatggg gcagctgaag

cgceggattgt geteceggect

gggacctagg ccagggctece

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280
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ggecccegee cgeccccage tceggeccgece ccgcageace geccgectge gggeccgegyg 2340
actceccagte cccgeccaga caacgcaggg aggectcega geccgegega cccccagggyg 2400
agtcecgegtg gtcecctaagga agggcgctgce tgaaagggtg tgaaactgag tgagcgcggg 2460
cggagaacgce gagaggtaca gtggaaggaa tgggaaggac tcagectceca tccctetggt 2520
ccttetggge caggccageg cteccgcaggg gctgggegeg tcectagetgtg tcatggetge 2580
acctttgege tcgacccecte cctggcacce ttagcaaagt tecctgagctg ctgactgecag 2640
agaaaaataa ctgctgatgt acatatgttt ttgcccctta gcgactcttt tttttttttt 2700
ttttttttga gacagagttc ctctcttgte gceccaggetg gagtgcaggg gegctatcte 2760
ggctcactge aacctcecgce tcecggattce aagtgattcet cctgecttag ccteccaagt 2820
agctggaatt ataggcgctt gccaccacac caggcaaatt tttgtatttt tttgtagaga 2880
cggagtttca ccttgtccag getggtettg aactcgtgac ctcaggtgat ccacctgect 2940
cggcctecca aagtgctggg attacaggcg tgagccacag cgcccagcte ctttagcgac 3000
tctttaccce aagtagggaa cttggacttt tctagacctg aaatgggaag ttgacgtcat 3060
tcectaagte cecttgtctga ggaatgtagt tcectggccect ggacactggg gacacctgtg 3120
gtggggttgg gggttcccca actggaagta tttaaagctc atctaattat gcaaaaaaaa 3180
aaaaag 3186
<210> SEQ ID NO 34

<211> LENGTH: 2268

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 34

ggeggegeee tgggeggcecg cggagtcatg gacggcagtg gacccttcecag ctgecccatce 60

tgcctagage cactccggga gecggtgacg ctgeectgeg gecacaactt ctgtcetegece 120

tgcectgggeg cgctetggee geategtgge gegagtggag ceggeggace cggaggegeg 180

gecegetgee cgetgtgeca ggageectte cccgacggee tteagetecg caagaaccac 240
acgctgteceg agetgetgea getecgecag ggetegggee cegggteegg cccceggeceg 300
gecectgece tggeccegga geccteggea cccagegege tgeccagtgt cceggagecg 360
teggeccect gegeteccga gecgtggece gegggegaag agecagtgeg ctgcgacgeg 420
tgcccegagyg gegeggecct gecegecgeg ctgtectgece tetectgect cgectecttt 480
tgcccegege acctgggecoe gcacgagege agecccgecce tecgeggaca ccgectggtg 540
cegecgetge gecggetaga ggagagectyg tgecegegece acctacggece getcegagege 600
tactgcegeg cggagegegt gtgtetgtge gaggectgeg cegecacagga gcaccgegge 660
cacgagctgg tgccgetgga gcaggagege gegettecagg aggetgagea gtccaaagte 720
ctgagegeceg tggaggaccg catggacgag ctgggtgetg geattgcaca gtccaggege 780
acagtggcce tcatcaagag tgcagecgta gcagageggg agagggtgag ccggetgttt 840
gcagatgetyg cggccegecct gecagggette cagacccagg tgetgggett catcgaggag 900
ggggaagcetyg ccatgctagg cegeteccag ggtgacctge ggcgacagga ggaacagege 960

agccgectga gecgagecceg ccagaatcte agecaggtece ctgaagetga ctcagtcage 1020

ttectgcagg agcectgctgge actaaggctg gcectggagg atgggtgtgg cectgggect 1080
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ggaccccecga gggagetcag cttcaccaaa tcatcccaag ctgtcegtge agtgagagac 1140
atgctggeeg tggectgegt caaccagtgg gagcagcetga gggggcecggyg tggcaacgag 1200
gatgggccac agaagctgga ctcggaagcet gatgctgage ccecaagacct cgagagtacg 1260
aacctcttgg agagtgaagc tcccagggac tatttcecctca agtttgcecta tattgtggat 1320
ttggacagcg acacagcaga caagttcctg cagectgtttg gaaccaaagg tgtcaagagg 1380
gtgctgtgte ctatcaacta cceccecttgteg cccacccget tcacccattg tgagcaggtyg 1440
ctgggcgagg gtgccctgga ccgaggcace tactactggg aggtggagat tatcgagggce 1500
tgggtcagca tgggggtcat ggccgaagac ttctccccac aagagcccta cgaccgegge 1560
cggctgggece gcaacgccca ctectgetge ctgcagtgga atggacgcag cttcetcecgte 1620
tggtttcatg ggctggaggc tcccctgcece cacccecttet cgcecccacggt tggggtetge 1680
ctggaatacg ctgaccgtgce cttggcectte tatgctgtac gggacggcaa gatgagcctce 1740
ctgcggagge tgaaggecte ccggcececge cggggtggea teceggecte ccccattgac 1800
ccettecaga gecgectgga cagtcacttt gcggggetet tcacccacag actcaagect 1860
gccttettee tggagagtgt ggacgcccac ttgcagatcg ggcccctcaa gaagtcectge 1920
atatccgtge tgaagaggag gtgatgccgg gcacgggcegce tcectgectgece gtetcetgete 1980
caggaagctg cctectcectgg gecctetect tegtectggga aggcaccagce atgagtcecca 2040
cacacccagce cttctcattt ctagaggctt ccaccttttt atacactcag ccttcectet 2100
cccaggcagg aggaccccca gaccctgtte cectgcagac ctcacttetyg ggagacagag 2160
ctacagctgg gacagctcca agctacccta acccecctectt tcccaggttt ctagaatagt 2220
gtctggcatg tagtagatgc tcaataaaca cttgttgaat gaaaaaaa 2268
<210> SEQ ID NO 35

<211> LENGTH: 2113

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 35

gtattttttyg ctaataaaat caagtatcaa attacttttg gtgagggatg ggcaactgta 60
ttgtactgct gataatttgc agtcaggaaa aattttgttt tccttctcat aacaacactg 120
ttaagccatg attcagttta ctttcacatt tttcttgagc caagcataga atgctattaa 180
attaaatttt attggtttta aattataatt ttagcctgtt tcaatctttg tgaaagctaa 240
ttctatcact caacataatt aagttattct cctettggge tegtgccacce caaaatgatg 300
agctagettt cgacaactga gtcttggtaa tttacaaaac tgttcagaaa gacgaaccaa 360
aatttgaatg gcttgctgtyg ttctgtataa atttataatc gaaagtctga tcatggctac 420
aggttttttt ttttttaact tgttctgttt ttcaacaaac aatatactta tttgcaatta 480
aatgaaaata aagcattgaa ttctgaagtt ttagagaatg accttagaga tttttagtgg 540
ttgtcagcect tagectcecta tcaaaatcat ctgggaacta ttaaaagcat ttaatgttgt 600
gaccctacct agacctatta aattccattce tcetggggtga agccaggceca ccagttattt 660
taaaagttct ccaagtgctt ctaatgtgca gcacaggttyg ggagaatctyg atctagetta 720
gcacttaaag gttatagtgce taccactaca taacacttct atattgagtt tactgtagta 780

tattaatgga gctatcttaa gtggaaaatg tctgatcaat cattaaatag caatctaagt 840
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gaaatctata actaaaattt ctatctggaa agacaaaaag aaaaaccaac ttctctttga 900
gggtatgcta tacccagaga cttggctagt gctaaggagg gcatggtaga cttccecgagg 960

tcacacaaag aacaagcagc tcatgcttgg ttctacccaa tagtctgagt cccctcagtce 1020
actctgtttt agcctctaaa ccactaggac gtgatttgag aaatttcatg aagcctcaag 1080
gtgttcttte aggttatttg tacaatgggg aagaaaatat ctatagttca acctctttcece 1140
catactcatg acagatcacc tggcctgtgce ttcagtattt tacagattgt tcatctgtgg 1200
ctgaaaagct cttatcaaaa tgctcttact tttattgagce tgataaagtt gccatcctaa 1260
cttctatcca ttggttctgg ctectgectcee tggaggaaca cagactatgt tgattgtcett 1320
ttccctgtgt tagcaatgca gatggattgt aattttecta aatctgctcet tcaagaaaag 1380
atttcaagtt ttgaaaacca tatcatcatc ctgtcctegg tgacacctgt ttcetctectt 1440
tgtcaacatc acctttcaca atgtgtcacc tggatagcag atcgaacaac ctggctataa 1500
tagtggttct gatagcctcecce tttgatctceg tcattgtatt ctagaaatga agcccaagat 1560
tttatgtatt tttaccgcgg tcataccacg ttgatttaaa agatcaatga ttttcgagcece 1620
aggctggaca ttaaaatcac ttgggagagc tttgaaaaaa tatagcgata tcecctgtttta 1680
ccettgatca attaaatcag aatctcetggg gataaggccce aggtacagtg atttttaaaa 1740
gtacttcaat gaccctaata tgcatctaag tgagttctat ccttaaatgt ggtttctcetce 1800
aatttgtagg taaatacaat attttgttgt tgtttgaatg taaatatcag gcttttgatc 1860
tgtcctagtt taattttectg ataatagtag tcccagaatt ttcaaatgca attctttaag 1920
attgcaatga agttagaact cttacgttac tgtttatgtc cacaaaatgt ttagaaaagt 1980
ctgaaaagga ttttgaaaaa gattaacagt gttaatattt cttatattgt tgggtttatg 2040
cataatataa tttggttaat atgtatcata aataaaagta ttttaagatc acaaaaagaa 2100
aaaaaaaaaa aac 2113
<210> SEQ ID NO 36

<211> LENGTH: 4072

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 36

acaccgeect ccegecagac teceggegge tcctecteee teteccaaac ccactcccaa 60
agctaagtge aggcttecee gttecageca gaagegetge gtgagectcee acacgtagec 120
gcaggcagcet ccttaaatag cgtccgeget gagcaaacag tccagacgtyg gggeccagga 180

gggcgagetyg aggcgaccge accgggcegeyg cageggcegge gggtcagecyg geggecaata 240

gecagggege ggeccgecee gtcegectece cteggggage ctataaggece tcegeagege 300
cecegggegee tgetgeteeg tgectecace gacgacctea ctcagetgeg ttacgegecg 360
cteceggetge cggeegegeg ccttgecege cggetecege cegecaategg cggctcaggg 420

cggacceggyg tetetgegtt ctegegagaa gegeggeget geggggeegt gggegectga 480

gecegegegyg cectegaggg cegaatatgg ggggatgcac ggtgaagect cagetgetge 540
tcctggeget cgtectecac cectggaate cctgtetggg tgeggacteg gagaagecct 600
cgagcatcce cacagataaa ttattagtca taactgtage aacaaaagaa agtgatggat 660

tccatcgatt tatgcagtca gecaaatatt tcaattatac tgtgaaggte cttggtcaag 720
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gagaagaatg gagaggtggt gatggaatta atagtattgg agggggccag aaagtgagat 780
taatgaaaga agtcatggaa cactatgctg atcaagatga tctggttgtc atgtttactg 840
aatgctttga tgtcatattt gctggtggtc cagaagaagt tctaaaaaaa ttccaaaagg 900
caaaccacaa agtggtcttt gcagcagatg gaattttgtg gccagataaa agactagcag 960

acaagtatcc tgttgtgcac attgggaaac gctatctgaa ttcaggagga tttattggcet 1020
atgctccata tgtcaaccgt atagttcaac aatggaatct ccaggataat gatgatgatc 1080
agctctttta cactaaagtt tacattgatc cactgaaaag ggaagctatt aacatcacat 1140
tggatcacaa atgcaaaatt ttccagacct taaatggagc tgtagatgaa gttgttttaa 1200
aatttgaaaa tggcaaagcc agagctaaga atacatttta tgaaacatta ccagtggcaa 1260
ttaatggaaa tggacccacc aagattctce tgaattattt tggaaactat gtacccaatt 1320
catggacaca ggataatggc tgcactcttt gtgaattcga tacagtcgac ttgtctgcag 1380
tagatgtcca tccaaacgta tcaataggtg tttttattga gcaaccaacc ccttttctac 1440
ctcggtttet ggacatattg ttgacactgg attacccaaa agaagcactt aaacttttta 1500
ttcataacaa agaagtttat catgaaaagg acatcaaggt attttttgat aaagctaagc 1560
atgaaatcaa aactataaaa atagtaggac cagaagaaaa tctaagtcaa gcggaagcca 1620
gaaacatggg aatggacttt tgccgtcagg atgaaaagtg tgattattac tttagtgtgg 1680
atgcagatgt tgttttgaca aatccaagga ctttaaaaat tttgattgaa caaaacagaa 1740
agatcattgc tcctecttgta actcgtcatg gaaagctgtg gtccaattte tggggagcat 1800
tgagtcctga tggatactat gcacgatctg aagattatgt ggatattgtt caagggaata 1860
gagtaggagt atggaatgtc ccatatatgg ctaatgtgta cttaattaaa ggaaagacac 1920
tcecgatcaga gatgaatgaa aggaactatt ttgttcgtga taaactggat cctgatatgg 1980
ctctttgecg aaatgctaga gaaatgactt tacaaaggga aaaagactcc cctactcececgg 2040
aaacattcca aatgctcagce cccccaaagg gtgtatttat gtacatttct aatagacatg 2100
aatttggaag gctattatcc actgctaatt acaatacttc ccattataac aatgacctct 2160
ggcagatttt tgaaaatcct gtggactgga aggaaaagta tataaaccgt gattattcaa 2220
agattttcac tgaaaatata gttgaacagc cctgtccaga tgtcttttgg ttccccatat 2280
tttctgaaaa agcctgtgat gaattggtag aagaaatgga acattacggc aaatggtctg 2340
ggggaaaaca tcatgatagc cgtatatctg gtggttatga aaatgtccca actgatgata 2400
tccacatgaa gcaagttgat ctggagaatg tatggcttca ttttatccgg gagttcattg 2460
caccagttac actgaaggtc tttgcaggct attatacgaa gggatttgca ctactgaatt 2520
ttgtagtaaa atactcccct gaacgacagc gttcectctteg tectcatcat gatgcettcta 2580
catttaccat aaacattgca cttaataacg tgggagaaga ctttcaggga ggtggttgca 2640
aatttctaag gtacaattgc tctattgagt caccacgaaa aggctggagce ttcatgcatce 2700
ctgggagact cacacatttg catgaaggac ttcctgttaa aaatggaaca agatacattg 2760
cagtgtcatt tatagatccc taagttattt acttttcatt gaattgaaat ttattttgga 2820
tgaatgactg gcatgaacac gtctttgaag ttgtggctga gaagatgaga ggaatattta 2880
aataacatca acagaacaac ttcactttgg gccaaacatt tgaaaaactt tttataaaaa 2940

attgtttgat atttcttaat gtctgctctg agccttaaaa cacagattga agaagaaaag 3000
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aaagaaaaaa cttaaatatt tatttctatg ctttgttgcc tctgagaata atgacaattt 3060
atgaatttgt gtttcaaatt gataaaatat ttaggtacaa ataacaagac taataatatt 3120
ttcttattta aaaaaagcat gggaagattt ttatttatca aaatatagag gaaatgtaga 3180
caaaatggat ataaatgaaa attaccatgt tgtaaaacct tgaaaatcag attctaactg 3240
gatttgtatg caactaagta tttttctgaa cacctatgca ggtcttattt acagtagtta 3300
ctaagggaac acacaaagaa ttacacaacg ttttcctcaa gaaaatggta caaaacacaa 3360
ccgaggagcg tatacagttg aaaacatttt tgttttgatt ggaaggcaga ttattttata 3420
ttagtattaa aaatcaaacc ctatgtttct ttcagatgaa tcttccaaag tggattatat 3480
taagcaggta ttagatttag gaaaaccttt ccatttctta aagtattatc aagtgtcaag 3540
atcagcaagt gtccttaagt caaacaggtt ttttttgttg ttgtttttge tttgtttect 3600
tttttagaaa gttctagaaa ataggaaaac gaaaaatttc attgagatga gtagtgcatt 3660
taattatttt ttaaaaaact ttttaagtac ttgaatttta tatcaggaaa acaaagttgt 3720
tgagccttge ttcttcecegtt ttgccctttg tcetegectect tattcecttttt ttggggggag 3780
ggttatttge ttttttatct tcctggcata atttccattt tattcttectg agtgtctatg 3840
ttaacttccce tctatccecge ttataaaaaa attctccaac aaaaatactt gttgacttga 3900
tgttttatca cttctctaag taaggttgaa atatccttat tgtagctact gtttttaatg 3960
taaaggttaa acttgaaaag aaattcttaa tcacggtgcc aaaattcatt ttctaacacc 4020
atgtgttaga aaattataaa aaataaaata attttagaaa aaaaaaaaaa aa 4072

What is claimed is:

1. A method for identifying putative therapeutic targets

comprising:

Obtaining a paired brain tissue sample from a live human
wherein each member of the pair has a different level of
electrical brain activity from the other member;

Identifying long non-protein-coding RNA (IncRNA) mol-
ecules (IncRNAs) and protein-coding messenger RNA
(mRNA) molecules (mRNAs) that are differentially
expressed between the members of each individual
sample pair;

Linking a first differentially expressed IncRNA with a
differentially expressed mRNA and/or a second differ-
entially expressed IncRNA when the gene encoding the
first differentially expressed IncRNA overlaps with, or is
adjacent to, the gene encoding the differentially
expressed mRNA and/or the gene encoding the differ-
entially expressed second IncRNA along the human
genome, thereby identifying an IncRNA/mRNA gene
pair and/or an IncRNA/IncRNA gene pair as putative
cis-encoded therapeutic targets; and/or

Linking a first differentially expressed IncRNA with a
differentially expressed mRNA and/or with a second
differentially expressed IncRNA when the differentially
expressed first IncRNA and the differentially expressed
mRNA and/or second IncRNA are encoded at different
genomic loci, thereby identifying an IncRNA/mRNA
gene pair and/or an IncRNA/IncRNA gene pair as puta-
tive trans-encoded therapeutic targets.

2. A method of claim 1 wherein linking of differentially

expressed IncRNA with differentially expressed mRNA and/
or IncRNA further requires that the differential expression of

the IncRNA and mRNA or IncRNA and IncRNA be observed
in more than one brain sample pair, each pair having a low
electrical brain activity member and a high electrical brain
activity member.

3. A method of claim 1 or 2 wherein electrical brain activity
is classified as high or low based on the frequency and/or
amplitude of interictal and ictal spiking.

4. A method of claim 1, 2 or 3 wherein differential expres-
sion is identified by quantifying IncRNA and mRNA expres-
sion.

5. A method of claim 4 wherein the expression quantifica-
tion utilizes at least one microarray capable of quantifying
IncRNA expression and mRNA expression.

6. A method of claim 4 or 5 wherein the quantitying utilizes
at least one microarray capable of quantifying IncRNA
expression and at least one microarray capable of quantifying
mRNA expression wherein consistency of differential
expression data between the at least one IncRNA microarray
and the at least one mRNA microarray is evaluated by corre-
lating the fold-change of protein-coding control genes com-
mon to both arrays.

7. A method of claim 4, 5 or 6 further comprising evaluat-
ing the putative therapeutic target as a molecular site of effec-
tive intervention.

8. A method of claim 7 wherein the therapeutic target of a
pair is IncRNA, mRNA and/or both.

9. A microarray for identifying putative therapeutic targets
in the human brain comprising probes for IncRNA and probes
for mRNA wherein at least a subset of the mRNA probes is
included based on the representation of their corresponding
genes by probes on a different genomewide expression analy-
sis microarray.
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10. A microarray of claim 8 or 9 wherein the IncRNA
probes are 50-mer to 70-mer probes mapped to a single
genomic location.

11. A microarray of claim 8, 9 or 10 wherein the IncRNA
probes are free of interspersed and simple repeats and seg-
mental duplications.

12. A microarray of claim 8, 9, 10 or 11 comprising 7 or 8
distinct probes per IncRNA.

13. A microarray of claim 8, 9, 10, 11 or 12 comprising
probes for at least 1000 IncRNA genes.

14. A method of assessing putative therapeutic targets in
the human brain comprising:

Exposing human neuroblastoma cells to either a single

depolarization or repeated depolarizations;

Identifying time-dependent differential IncRNA and
mRNA expression in the cells exposed to either single
and/or repeated depolarizations, relative to untreated
control cells; and

(1) Linking a first differentially expressed IncRNA with
differentially expressed mRNAs and/or second differen-
tially expressed IncRNAs when the gene encoding the
first differentially expressed IncRNA overlaps with, or is
adjacent to the gene encoding the differentially
expressed mRNA or second differentially expressed
IncRNA thereby identifying IncRNA/mRNA and/or
IncRNA/IncRNA gene pairs as putative cis-encoded
therapeutic targets; and/or

(i) Linking a first differentially expressed IncRNA with a
differentially expressed mRNA and/or with a second
differentially expressed IncRNA when the first IncRNA
and mRNA and/or second IncRNA are encoded at dif-
ferent genomic loci, thereby identifying IncRNA/
mRNA and/or IncRNA/IncRNA gene pairs as putative
trans-encoded therapeutic targets.

15. A method comprising targeting the first IncRNA of an
IncRNA/mRNA or IncRNA/IncRNA gene pair as a putative
therapeutic target wherein the first IncRNA and mRNA or
second IncRNA are differentially expressed in areas of the
brain having a different characteristic demonstrated to be
relevant in one or more of epileptic activity, inflammation,
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cellular proliferation multiple sclerosis, neurodegeneration
or autism and/or have been linked because the gene encoding
the differentially expressed IncRNA overlaps with, or is adja-
cent to the gene encoding the differentially expressed mRNA
or second differentially expressed IncRNA.

16. A method of claim 15 wherein the gene pair is BDN-
FOS (SEQ ID NO: 1)/BDNF (SEQ ID NO: 2); AF086035
(SEQ ID NO: 3)/MAPKI1IP1L (SEQ ID NO: 4); AK093366
(SEQ ID NO: 5)/AG2 (SEQ ID NO: 6); BC047792 (SEQ ID
NO: 7)/PURB (SEQ ID NO: 8); AK096235 (SEQ ID NO:
9)/LCP1 (SEQ ID NO: 10); AL110130 (SEQ ID NO: 11)/
SMEK2 (SEQ ID NO: 12); BC013641 (SEQ ID NO: 13)/
ARC (SEQIDNO: 14); hTF27297 (SEQID NO: 15)/CYR61
(SEQ ID NO: 16); RPPHI1 (SEQ ID NO: 17)/NEAT1 (SEQ
ID NO: 18); NEAT1 (SEQ ID NO: 18)/EGR3 (SEQ ID NO:
19); NEAT1 (SEQID NO: 18)/CR600638 (SEQ ID NO: 20);
RPPHI (SEQ ID NO: 17)/NEAT2 (MALAT1) (SEQ ID NO:
21); CR600638 (SEQ ID NO: 20)/FLT1 (SEQ ID NO: 22),
BC012463 (SEQ ID NO: 23)/LRRN1 (SEQ ID NO: 24);
CR615000 (SEQ ID NO: 25)/ERAP1 (SEQ ID NO: 26);
BC028229 (SEQ ID NO: 27)/BTG3 (SEQ ID NO: 28),
BC078172 (SEQ ID NO: 29)/VIM (SEQ ID NO: 30),
AF075087 (SEQ ID NO: 31)/S1PR1 (SEQ ID NO: 32),
AK123944 (SEQ ID NO: 33)/TRIM47 (SEQ ID NO: 34); or
AL110176 (SEQ ID NO: 35)/PLOD2 (SEQ ID NO: 36).

17. A method comprising targeting an IncRNA gene as a
site of putative therapeutic intervention wherein the IncRNA
gene is differentially expressed in at least one area of the brain
having a different characteristic then a second area and
wherein the IncRNA gene is KCNQ1OT1; RPPH1; NEATT1;
NEAT2 or MIAT.

18. A method comprising targeting a gene as a site of
therapeutic intervention when the gene was identified by a
method or microarray of any one of claims 1-17.

19. A method of claim 18 wherein the targeting includes
gene silencing or gene activating.

20. A method of claim 18 or 19 wherein the targeting
includes gene silencing through RNA interference.
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