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(57) ABSTRACT

The invention is directed to isolated genomic polynucleotide
fragments that encode human SNARE YKT6, human glu-
cokinase, human adipocyte enhancer binding protein
(AEBP1) and DNA directed 50 kD regulatory subunit
(POLD?2), vectors and hosts containing these fragments and
fragments hybridizing to noncoding regions as well as anti-
sense oligonucleotides to these fragments. The invention is
further directed to methods of using these fragments to obtain
SNARE YKT6, human glucokinase, AEBP1 protein and
POLD?2 and to diagnose, treat, prevent and/or ameliorate a
pathological disorder.
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ISOLATED GENOMIC POLYNUCLEOTIDE
FRAGMENTS FROM CHROMOSOME 7

PRIORITY CLAIM

This application claims priority under 35 U.S.C. §19(e) to
provisional application Ser. No. 60/234,422, filed Sep. 21,
2000 and is a continuation of application Ser. No. 09/957,956,
filed Sep. 21, 2001 now abandoned, the contents of which are
incorporated herein by reference.

FIELD OF THE INVENTION

The invention is directed to isolated genomic polynucle-
otide fragments that encode human SNARE YKT6, human
glucokinase, human adipocyte enhancer binding protein 1
(AEBP1) and DNA directed 50 kD regulatory subunit
(POLD?2), vectors and hosts containing these fragments and
fragments hybridizing to noncoding regions as well as anti-
sense oligonucleotides to these fragments. The invention is
further directed to methods of using these fragments to obtain
SNARE YKT6, human glucokinase, AEBP1 protein and
POLD?2 and to diagnose, treat, prevent and/or ameliorate a
pathological disorder.

BACKGROUND OF THE INVENTION

Chromosome 7 contains genes encoding, for example, epi-
dermal growth factor receptor, collagen-1-Alpha-1-chain,
SNARE YKT6, human glucokinase, human adipocyte
enhancer binding protein 1 and DNA polymerase delta small
subunit (POLD2). SNARE YKT6, human glucokinase,
human adipocyte enhancer binding protein 1 and DNA poly-
merase delta small subunit (POLD2) are discussed in further
detail below.

SNARE YKT6

SNARE YKT6, a substrate for prenylation, is essential for
vesicle-associated endoplasmic reticulum-Golgi transport
(McNew, J. A. etal. J. Biol. Chem. 272, 17776-17783, 1997).
It has been found that depletion of this function stops cell
growth and manifests a transport block at the endoplasmic
reticulum level.

Human Glucokinase

Human glucokinase (ATP:D-hexose 6-phosphotrans-
ferase) is thought to play a major role in glucose sensing in
pancreatic islet beta cells (Tanizawa et al., 1992, Mol. Endo-
crinol. 6:1070-1081) and in the liver. Glucokinase defects
have been observed in patients with noninsulin-dependent
diabetes mellitus (NIDDM) patients. Mutations in the human
glucokinase gene are thought to play a role in the early onset
of NIDDM. The gene has been shown by Southern Blotting to
exist as a single copy on chromosome 7. It was further found
to contain 10 exons including one exon expressed in islet beta
cells and the other expressed in liver.

Human Adipocyte Enhancer Binding Protein 1

The adipocyte-enhancer binding protein 1 (AEBP1) is a
transcriptional repressor having carboxypeptidase B-like
activity which binds to a regulatory sequence (adipocyte
enhancer 1, AE-1) located in the proximal promoter region of
the adipose P2 (aP2) gene, which encodes the adipocyte fatty
acid binding protein (Muise et al., 1999, Biochem. J. 343:
341-345). B-like carboxypeptidases remove C-terminal argi-
nine and lysine residues and participate in the release of active
peptides, such as insulin, alter receptor specificity for
polypeptides and terminate polypeptide activity (Skidgel,
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1988, Trends Pharmacol. Sci. 9:299-304). For example, they
are thought to be involved in the onset of obesity (Naggert et
al., 1995, Nat. Genet. 10:1335-1342). It has been reported
that obese and hyperglycemic mice homozygous for the fat
mutation contain a mutation in the CP-E gene.

Full length cDNA clones encoding AEBP1 have been iso-
lated from human osteoblast and adipose tissue (Ohno et al.,
1996, Biochem. Biophys Res. Commun. 228:411-414). Two
forms have been found to exist due to alternative splicing.
This gene appears to play a significant role in regulating
adipogenesis. In addition to playing a role in obesity, adipo-
genesis may play a role in ostopenic disorders. It has been
postulated that adipogenesis inhibitors may be used to treat
osteopenic disorders (Nuttal et al., 2000, Bone 27:177-184).

DNA Polymerase Delta Small Subunit (POLD2)

DNA polymerase delta core is a heterodimeric enzyme
with a catalytic subunit of 125 kD and a second subunit of 50
kD and is an essential enzyme for DNA replication and DNA
repair (Zhang et al., 1995, Genomics 29:179-186). cDNAs
encoding the small subunit have been cloned and sequenced.
The gene for the small subunit has been localized to human
chromosome 7 via PCR analysis of a panel of human-hamster
hybrid cell lines. However, the genomic DNA has not been
isolated and the exact location on chromosome 7 has not been
determined.

OBIECTS OF THE INVENTION

Although cDNAs encoding the above-disclosed proteins
have been isolated, their location on chromosome 7 has not
been determined. Furthermore, genomic DNA encoding
these polypeptides have not been isolated. Noncoding
sequences can play a significant role in regulating the expres-
sion of polypeptides as well as the processing of RNA encod-
ing these polypeptides.

There is clearly a need for obtaining genomic polynucle-
otide sequences encoding these polypeptides. Therefore, it is
an object of the invention to isolate such genomic polynucle-
otide sequences.

SUMMARY OF THE INVENTION

The invention is directed to an isolated genomic polynucle-
otide, said polynucleotide obtainable from human chromo-
some 7 having a nucleotide sequence at least 95% identical to
a sequence selected from the group consisting of:

(a) a polynucleotide encoding a polypeptide selected from
the group consisting of human SNARE YKT6 depicted in
SEQ ID NO:1, human glucokinase depicted in SEQ ID NO:2,
human adipocyte enhancer binding protein 1 (AEBPI)
depicted in SEQ ID NO:3 and DNA directed SOkD regulatory
subunit (POLD2) depicted in SEQ ID NO:4;

(b) a polynucleotide selected from the group consisting of
SEQ ID NO:5 which encodes human SNAREYKT6 depicted
in SEQ ID NO:1, SEQ ID NO:6 which encodes human glu-
cokinase depicted in SEQ ID NO:2, SEQ ID NO:8 which
encodes human adipocyte enhancer binding protein 1
depicted in SEQ ID NO:3 and SEQ ID NO:7 which encodes
DNA directed 50 kD regulatory subunit (POLD2) depicted in
SEQ ID NO:4;

(c) a polynucleotide which is a variant of SEQ ID NOS:5,
6,7, or 8,

(d) a polynucleotide which is an allelic variant of SEQ ID
NOS:5,6,7,0r8;

(e) a polynucleotide which encodes a variant of SEQ ID
NOS:1, 2,3,0r4;
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(®) a polynucleotide which hybridizes to any one of the
polynucleotides specified in (a)-(e);

(g) a polynucleotide that is a reverse complement to the
polynucleotides specified in (a)-(f) and

(h) containing at least 10 transcription factor binding sites
selected from the group consisting of AP1FI-Q2, AP1-C,
AP1-Q2, AP1-Q4, AP4-Q5, AP4-Q6, ARNT-01, CEBP-01,
CETS1P54-01, CREL-01, DELTAEF1-01, FREAC7-01,
GATA1-02, GATA1-03, GATA1-04, GATA1-06, GATA2-02,
GATA3-02, GATA-C, GC-01, GF1I-01, HFH2-01, HFH3-01,
HFHg-01, IK2-01, LMO2COM-01, LMO2COM-02, LYF1-
01, MAX-01, NKX25-01, NMYC-01, S8-01, SOX5-01,
SP1-Q6, SAEBP1-01, SRV-02, STAT-01, TATA-01, TCF11-
01, USF-01, USF-C and USF-Q6 as well as nucleic acid
constructs, expression vectors and host cells containing these
polynucleotide sequences.

The polynucleotides of the present invention may be used
for the manufacture of a gene therapy for the prevention,
treatment or amelioration of a medical condition by adding an
amount of a composition comprising said polynucleotide
effective to prevent, treat or ameliorate said medical condi-
tion.

The invention is further directed to obtaining these
polypeptides by

(a) culturing host cells comprising these sequences under
conditions that provide for the expression of said polypeptide
and

(b) recovering said expressed polypeptide.

The polypeptides obtained may be used to produce anti-
bodies by

(a) optionally conjugating said polypeptide to a carrier
protein;

(b) immunizing a host animal with said polypeptide or
peptide-carrier protein conjugate of step (b) with an adjuvant
and

(c) obtaining antibody from said immunized host animal.

The invention is further directed to polynucleotides that
hybridize to noncoding regions of said polynucleotide
sequences as well as antisense oligonucleotides to these poly-
nucleotides as well as antisense mimetics. The antisense oli-
gonucleotides or mimetics may be used for the manufacture
of'a medicament for prevention, treatment or amelioration of
a medical condition. The invention is further directed to kits
comprising these polynucleotides and kits comprising these
antisense oligonucleotides or mimetics.

In a specific embodiment, the noncoding regions are tran-
scription regulatory regions. The transcription regulatory
regions may be used to produce a heterologous peptide by
expressing in a host cell, said transcription regulatory region
operably linked to a polynucleotide encoding the heterolo-
gous polypeptide and recovering the expressed heterologous
polypeptide.

The polynucleotides of the present invention may be used
to diagnose a pathological condition in a subject comprising

(a) determining the presence or absence of a mutation in the
polynucleotides of the present invention and

(b) diagnosing a pathological condition or a susceptibility
to a pathological condition based on the presence or absence
of said mutation.

DETAILED DESCRIPTION OF THE INVENTION

The invention is directed to isolated genomic polynucle-
otide fragments that encode human SNARE YKT6, human
glucokinase, human adipocyte enhancer binding protein 1
and DNA directed 50 kD regulatory subunit (POLD2), which
in a specific embodiment are the SNARE YKT6, human glu-
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cokinase, human adipocyte enhancer binding protein 1 and
DNA directed 50 kD regulatory subunit (POLD2) genes, as
well as vectors and hosts containing these fragments and
polynucleotide fragments hybridizing to noncoding regions,
as well as antisense oligonucleotides to these fragments.

As defined herein, a “gene” is the segment of DNA
involved in producing a polypeptide chain; it includes regions
preceding and following the coding region, as well as inter-
vening sequences (introns) between individual coding seg-
ments (exons).

As defined herein “isolated” refers to material removed
from its original environment and is thus altered “by the hand
of man” from its natural state. An isolated polynucleotide can
be part of a vector, a composition of matter or could be
contained within a cell as long as the cell is not the original
environment of the polynucleotide.

The polynucleotides of the present invention may be in the
form of RNA or in the form of DNA, which DNA includes
genomic DNA and synthetic DNA. The DNA may be double-
stranded or single-stranded and if single stranded may be the
coding strand or non-coding strand. The human SNARE
YKT6 polypeptide has the amino acid sequence depicted in
SEQ ID NO:1 and is encoded by the genomic DNA sequence
shown in SEQ 1D NO:5.

The genomic DNA for SNARE YKT6 gene is 39,000 base
pairs in length and contains seven exons (see Table 4 below
for location of exons). As will be discussed in further detail
below, the SNARE YKT6 gene is situated in genomic clone
AC006454 at nucleotides 36,001-75,000.

The human glucokinase is depicted in SEQ ID NO:2 and is
encoded by the genomic DNA sequence shown in SEQ ID
NO:6. The human glucokinase genomic DNA is 46,000 base
pairs in length and contains ten exons (see Table 3 below for
location of exons).

The human adipocyte enhancer binding protein 1 has the
amino acid sequence depicted in SEQ ID NO:3 and is
encoded by the genomic DNA sequence shown in SEQ ID
NO:8. The adipocyte enhancer binding protein 1 is 16,000
base pairs in length and contains 21 exons (see Table 2 below
for location of exons). As will be discussed in further detail
below, the human AEBP1 gene is situated in genomic clone
AC006454 at nucleotides 137,041-end.

POLD?2 has an amino acid sequence depicted in SEQ ID
NO:4 and a genomic DNA sequence depicted in SEQ ID
NO:7. The POLD2 gene is 19,000 base pairs in length and
contains ten exons (see Table 1 below for location of exons).
As will be discussed in further detail below, the POLD2 gene
is situated in genomic clone AC006454 at nucleotides 119,
001-138,000.

The polynucleotides of the invention have at least a 95%
identity and may have a 96%, 97%, 98% or 99% identity to
the polynucleotides depicted in SEQ ID NOS:5, 6, 7 or 8 as
well as the polynucleotides in reverse sense orientation, or the
polynucleotide sequences encoding the SNARE YKT6,
human glucokinase, AEBP1, or POLD2 polypeptides
depicted in SEQ ID NOS:1, 2, 3, or 4 respectively.

A polynucleotide having 95% “identity” to a reference
nucleotide sequence of the present invention, is identical to
the reference sequence except that the polynucleotide
sequence may include on average up to five point mutations
per each 100 nucleotides of the reference nucleotide sequence
encoding the polypeptide. In other words, to obtain a poly-
nucleotide having a nucleotide sequence at least 95% identi-
cal to a reference nucleotide sequence, up to 5% of the nucle-
otides in the reference sequence may be deleted or substituted
with another nucleotide, or a number of nucleotides up to 5%
of the total nucleotides in the reference sequence may be
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inserted into the reference sequence. The query sequence may
be an entire sequence, the ORF (open reading frame), or any
fragment specified as described herein.

As a practical matter, whether any particular nucleic acid
molecule or polypeptide is at least 95%, 96%, 97%, 98% or
99% identical to a nucleotide sequence of the presence inven-
tion can be determined conventionally using known computer
programs. A preferred method for determining the best over-
all match between a query sequence (a sequence of the
present invention) and a subject sequence, also referred to as
a global sequence alignment, can be determined using the
FASTDB computer program based on the algorithm of Brut-
lag et al. (Comp. App. Biosci. (1990) 6:237-245). In a
sequence alignment the query and subject sequences are both
DNA sequences. An RNA sequence can be compared by
converting U’s to T’s. The result of said global sequence
alignment is in percent identity. Preferred parameters used in
a FASTDB alignment of DNA sequences to calculate percent
identity are: Matrix=Unitary, k-tuple=4, Mismatch Pen-
alty=1, Joining Penalty=30, Randomization Group
Length=0, Cutoff Score=1, Gap Penalty=5, Gap Size Pen-
alty=0.05, Window Size=500 or the length of the subject
nucleotide sequence, whichever is shorter.

If the subject sequence is shorter than the query sequence
because of 5' or 3' deletions, not because of internal deletions,
a manual correction must be made to the results. This is
because the FASTDB program does not account for 5' and 3'
truncations of the subject sequence when calculating percent
identity. For subject sequences truncated at the 5' or 3' ends,
relative to the query sequence, the percent identity is cor-
rected by calculating the number of bases of the query
sequence that are 5' and 3' of the subject sequence, which are
not matched/aligned, as a percent of the total bases of the
query sequence. Whether a nucleotide is matched/aligned is
determined by results of the FASTDB sequence alignment.
This percentage is then subtracted from the percent identify,
calculated by the above FASTDB program using the specified
parameters, to arrive at a final percent identity score. This
corrected score is what is used for the purposes of the present
invention. Only bases outside the 5' and 3' bases of the subject
sequence, as displayed by the FASTDB alignment, which are
not matched/aligned with the query sequence are calculated
for the purposes of manually adjusting the percent identity
score.

For example, a 95 base subject sequence is aligned to a 100
base query sequence to determine percent identity. The dele-
tions occur at the 5' end of the subject sequence and therefore,
the FASTDB alignment does not show a matched/alignment
of'the first 10 bases at 5' end. The 10 unpaired bases represent
5% of the sequence (number of bases at the 5' and 3' ends not
matched/total numbers of bases in the query sequence) so 5%
is subtracted from the percent identity score calculated by the
FASTDB program. If the remaining 95 bases were perfectly
matched the final percent identity would be 95%. In another
example, a 95 base subject sequence is compared with a 100
base query sequence. This time the deletions are internal
deletions so that there are no bases onthe 5' or 3' of the subject
sequence which are not matched/aligned with the query. In
this case the percent identity calculated by FASTDB is not
manually corrected. Once again, only bases 5' and 3' of the
subject sequence which are not matched/aligned with the
query sequence are manually corrected for. No other manual
corrections are made for purposes of the present invention.

A polypeptide that has an amino acid sequence at least, for
example, 95% “identical” to a query amino acid sequence is
identical to the query sequence except that the subject
polypeptide sequence may include on average, up to five
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amino acid alterations per each 100 amino acids of the query
amino acid sequence. In other words, to obtain a polypeptide
having an amino acid sequence at least 95% identical to a
query amino acid sequence, up to 5% of the amino acid
residues in the subject sequence may be inserted, deleted,
(indels) or substituted with another amino acid. These alter-
ations of the reference sequence may occur at the amino or
carboxy terminal positions of the reference amino acid
sequence or anywhere between those terminal positions,
interspersed either individually among residues in the refer-
enced sequence or in one or more contiguous groups within
the reference sequence.

A preferred method for determining the best overall match
between a query sequence (a sequence of the present inven-
tion) and a subject sequence, also referred to as a global
sequence alignment, can be determined using the FASTDB
computer program based on the algorithm of Brutlag et al.
(Com. App. Biosci. (1990) 6:237-245). In a sequence align-
ment, the query and subject sequence are either both nucle-
otide sequences or both amino acid sequences. The result of
said global sequence alignment is in percent identity. Pre-
ferred parameters used in a FASTDB amino acid alignment
are: Matrix=PAM 0, k-tuple=2, Mismatch Penalty=1, Joining
Penalty=20, Randomization Group Length=0, Cutoff
Score=1, Window Size=sequence length, Gap Penalty=5,
Gap Size Penalty=0.05, Window Size=500 or the length of
the subject amino acid sequence, whichever is shorter.

If the subject sequence is shorter than the query sequence
due to N- or C-terminal deletions, not because of internal
deletions, a manual correction must be made to the results.
This is because the FASTDB program does not account for N-
and C-terminal truncations of the subject sequence when
calculating global percent identity. For subject sequences
truncated at the N- and C-termini, relative to the query
sequence, the percent identity is corrected by calculating the
number of residues of the query sequence that are N- and
C-terminal of the subject sequence, which are not matched/
aligned with a corresponding subject residue, as a percent of
the total bases of the query sequence. Whether a residue is
matched/aligned is determined by results of the FASTDB
sequence alignment. This percentage is then subtracted from
the percent identity, calculated by the above FASTDB pro-
gram using the specified parameters, to arrive at a final per-
cent identity score. This final percent identity score is what is
used for the purposes of the present invention. Only residues
to the N-and C-termini of the subject sequence, which are not
matched/aligned with the query sequence, are considered for
the purposes of manually adjusting the percent identity score.
That is, only query residue positions outside the farthest N-
and C-terminal residues of the subject sequence.

The invention also encompasses polynucleotides that
hybridize to the polynucleotides depicted in SEQ ID NOS: 5,
6,7 or 8. A polynucleotide “hybridizes” to another polynucle-
otide, when a single-stranded form of the polynucleotide can
anneal to the other polynucleotide under the appropriate con-
ditions of temperature and solution ionic strength (see Sam-
brook et al., supra). The conditions of temperature and ionic
strength determine the “stringency” of the hybridization. For
preliminary screening for homologous nucleic acids, low
stringency hybridization conditions, corresponding to a tem-
perature of 42° C., can be used, e.g., 5xSSC, 0.1% SDS,
0.25% milk, and no formamide; or 40% formamide, 5xSSC,
0.5% SDS). Moderate stringency hybridization conditions
correspond to a higher temperature of 55° C., e.g., 40% for-
mamide, with 5x or 6xSCC. High stringency hybridization
conditions correspond to the highest temperature of 65° C.,
e.g., 50% formamide, 5x or 6xSCC. Hybridization requires
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that the two nucleic acids contain complementary sequences,
although depending on the stringency of the hybridization,
mismatches between bases are possible. The appropriate
stringency for hybridizing nucleic acids depends on the
length of the nucleic acids and the degree of complementa-
tion, variables well known in the art. The greater the degree of
similarity or homology between two nucleotide sequences,
the greater the value of Tm for hybrids of nucleic acids having
those sequences. The relative stability (corresponding to
higher Tm) of nucleic acid hybridizations decreases in the
following order: RNA:RNA, DNA:RNA, DNA:DNA.

Polynucleotide and Polypeptide Variants

The invention is directed to both polynucleotide and
polypeptide variants. A “variant” refers to a polynucleotide or
polypeptide differing from the polynucleotide or polypeptide
of the present invention, but retaining essential properties
thereof. Generally, variants are overall closely similar and in
many regions, identical to the polynucleotide or polypeptide
of the present invention.

The variants may contain alterations in the coding regions,
non-coding regions, or both. Especially preferred are poly-
nucleotide variants containing alterations which produce
silent substitutions, additions, or deletions, but do not alter the
properties or activities of the encoded polypeptide. Nucle-
otide variants produced by silent substitutions due to the
degeneracy of the genetic code are preferred. Moreover, vari-
ants in which 5-10, 1-5, or 1-2 amino acids are substituted,
deleted, or added in any combination are also preferred.

The invention also encompasses allelic variants of said
polynucleotides. An allelic variant denotes any of two or more
alternative forms of a gene occupying the same chromosomal
locus. Allelic variation arises naturally through mutation, and
may result in polymorphism within populations. Gene muta-
tions can be silent (no change in the encoded polypeptide) or
may encode polypeptides having altered amino acid
sequences. An allelic variant of a polypeptide is a polypeptide
encoded by an allelic variant of a gene.

The amino acid sequences of the variant polypeptides may
differ from the amino acid sequences depicted in SEQ ID
NOS:1, 2, 3 or 4 by an insertion or deletion of one or more
amino acid residues and/or the substitution of one or more
amino acid residues by different amino acid residues. Prefer-
ably, amino acid changes are of a minor nature, that is con-
servative amino acid substitutions that do not significantly
affect the folding and/or activity of the protein; small dele-
tions, typically of one to about 30 amino acids; small amino-
or carboxyl-terminal extensions, such as an amino-terminal
methionine residue; a small linker peptide of up to about
20-25 residues; or a small extension that facilitates purifica-
tion by changing net charge or another function, such as a
poly-histidine tract, an antigenic epitope or a binding domain.

Examples of conservative substitutions are within the
group of basic amino acids (arginine, lysine and histidine),
acidic amino acids (glutamic acid and aspartic acid), polar
amino acids (glutamine and asparagine), hydrophobic amino
acids (leucine, isoleucine and valine), aromatic amino acids
(phenylalanine, tryptophan and tyrosine), and small amino
acids (glycine, alanine, serine, threonine and methionine).
Amino acid substitutions which do not generally alter the
specific activity are known in the art and are described, for
example, by H. Neurath and R. L. Hill, 1979, In, The Proteins,
Academic Press, New York. The most commonly occurring
exchanges are Ala/Ser, Val/lle, Asp/Glu, Thr/Ser, Ala/Gly,
Ala/Thr, Ser/Asn, Ala/Val, Ser/Gly, Tyr/Phe, Ala/Pro, Lys/
Arg, Asp/Asn, Leu/Ile, Leu/Val, as well as these in reverse.
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Noncoding Regions

The invention is further directed to polynucleotide frag-
ments containing or hybridizing to noncoding regions of the
SNARE YKT6, AEBP1, human glucokinase and POLD2
genes. These include but are not limited to an intron, a 5'
non-coding region, a 3' non-coding region and splice junc-
tions (see Tables 1-4), as well as transcription factor binding
sites (see Table 5). The polynucleotide fragments may be a
short polynucleotide fragment which is between about 8
nucleotides to about 40 nucleotides in length. Such shorter
fragments may be useful for diagnostic purposes. Such short
polynucleotide fragments are also preferred with respect to
polynucleotides containing or hybridizing to polynucleotides
containing splice junctions. Alternatively larger fragments,
e.g., of about 50, 150, 500, 600 or about 2000 nucleotides in
length may be used.

TABLE 1

Exon/Intron Regions of Polymerase, DNA directed, 50 kD regulatory
subunit (POLD2) Genomic DNA

LOCATION (nucleotide no.)

EXONS (Amino acid no.)
1. 11546 11764
1 73
2. 15534 15656
74 114
3. 15857 15979
115 155
4. 16351 16464
156 193
5. 16582 16782
194 260
6. 17089 17169
261 287
7. 17327 17484
288 339
8. 17704 17829
340 381
9. 18199 18303
382 416
10. 18653 18811
417 469
‘tga’ at 18812-14
Poly A at 18885-90
TABLE 2

AFEBP1 (adipocyte enhancer binding protein 1), vascular smooth
muscle-type. Reverse strand coding.

LOCATION (nucleotide no.)

EXONS (Amino acid no.)

21. 1301 1966
1158 937

20. 2209 2304
936 905

19. 2426 2569
904 857

18. 2651 3001
856 740

17. 3238 3417
739 680

16. 3509 3706
679 614

15. 3930 4052
613 573

14. 4320 4406
572 544

13. 4503 4646
543 496
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TABLE 2-continued TABLE 4-continued
AFEBP1 (adipocyte enhancer binding protein 1), vascular smooth SNARE YKT6. Reverse strand coding.
muscle-type. Reverse strand coding.
5 LOCATION (nucleotide no.)
LOCATION (nucleotide no.) EXONS (Amino acid no.)
EXONS (Amino acid no.)
5. 8401 8466
12. 4750 4833 153 132
495 468 4, 9107 9211
11. 5212 5352 10 131 97
467 421 3. 10114 10215
10. 5435 5545 96 63
420 384 2. 11950 12033
9. 6219 6272 62 35
383 366 1. 15362 15463
8. 6376 6453 15 34 1
365 340
7. 6584 6661 Stop codon at 4817-19
339 314 Poly A-site: 4245-4250
6. 7476 7553
313 288
5. 7629 7753 20 TABLE 5
287 247
4. 7860 7931 TRANSCRIPTION FACTOR BINDING SITES
246 223
3. 8050 8121 SNARE
2 199 BINDING SITES YKT6 GLUCOKINASE POLD2  AEBP1
2. 8673 9014 25 APLFEQ2 n n
198 85 AP1-C 15 15 7
1. 10642 10893 AP1-Q2 9 5
84 1 AP1-Q4 7 4
AP4-Q5 36 5 43
Stop codon 1298-1300 50 AP4-Q6 17 23
Poly A-site 1013-18 ARNT-01 7 5
CEBP-01 7
CETS1P54-01 6
TABLE 3 CREL-01 7
DELTAEF1-01 64 12 5 50
Glucoki FREAC7-01 4
=SHcoxihase 35 GATAL-02 19
LOCATION (nucleotide no.) GATAL-03 12 6
EXONS (Amino acid no.) gi%i}_gg 2; g
1. 20485 20523 GATA2-02 10
1 13 GATA3-02 5
2. 25133 25297 40 GATA-C 11 6
14 68 GC-01 4
3 26173 26328 GFIL-01 6
69 120 HFH2-01 5
4 27524 27643 HFH3-01 10
121 160 HFH8-01 4
5. 28535 28630 45 IK2-01 49 29
161 192 LMO2COM-01 41 6 27
6. 28740 28838 LMO2COM-02 31 5 7
193 225 LYF1-01 10 13 6
7 30765 30950 MAX-01 4
226 287 MYOD-01 7
8. 31982 32134 50 MYOD-Q6 32 19 7 12
288 338 MZF1-01 99 40 15 94
9. 32867 33097 NF1-Q6 5 7
339 415 NFAT-Q6 43 8 7 8
10. 33314 33460 NFKAPPAB50-01 4
416 464 NKX25-01 13 14 5
NMYC-01 12 8
Stop codon 33461-3 33 8801 30 4
SOX5-01 21 20 4 4
SP1-Q6 8
TABLE 4 Lot !
] STAT-01 6
SNARE YKT6. Reverse strand coding. 60 TATA-01 g
) TCF11-01 47 28 5 19
LOCATION (nucleotide no.) USF-01 12 g 6 8
EXONS (Amino acid no.) USF-C 16 12 12 g
7. 4320 4352 USF-Q6 6
198 188
6. 5475 5576 65
187 154 In a specific embodiment, such noncoding sequences are

expression control sequences. These include but are not lim-
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ited to DNA regulatory sequences, such as promoters,
enhancers, repressors, terminators, and the like, that provide
for the regulation of expression of a coding sequence in a host
cell. In eukaryotic cells, polyadenylation signals are also
control sequences.

In amore specific embodiment of the invention, the expres-
sion control sequences may be operatively linked to a poly-
nucleotide encoding a heterologous polypeptide. Such
expression control sequences may be about 50-200 nucle-
otides in length and specifically about 50, 100, 200, 500, 600,
1000 or 2000 nucleotides in length. A transcriptional control
sequence is “operatively linked” to a polynucleotide encod-
ing a heterologous polypeptide sequence when the expression
control sequence controls and regulates the transcription and
translation of that polynucleotide sequence. The term “opera-
tively linked” includes having an appropriate start signal
(e.g., ATG) in front of the polynucleotide sequence to be
expressed and maintaining the correct reading frame to per-
mit expression of the DNA sequence under the control of the
expression control sequence and production of the desired
product encoded by the polynucleotide sequence. If a gene
that one desires to insert into a recombinant DNA molecule
does not contain an appropriate start signal, such a start signal
can be inserted upstream (5') of and in reading frame with the
gene.

Expression of Polypeptides

Isolated Polynucleotide Sequences

The human chromosome 7 genomic clone of accession
number AC006454 has been discovered to contain the
SNARE YKT6 gene, the human glucokinase gene, the
AEBP1 gene, and the POLD2 gene by Genscan analysis
(Burge et al., 1997, J. Mol. Biol. 268:78-94), BLAST2 and
TBLASTN analysis (Altschul et al., 1997, Nucl. Acids Res.
25:3389-3402), in which the sequence of AC006454 was
compared to the SNARE YKT6 cDNA sequence, accession
number NM__ 006555 (McNew et al., 1997, J. Biol. Chem.
272:17776-177783), the human glucokinase cDNA sequence
(Tanizawa et al., 1992, Mol. Endocrinol. 6:1070-1081),
accession number NM_ 000162 (major form) and M69051
(minor form), , AEBP1 ¢cDNA sequence, accession number
NM_ 001129 (accession number D86479 for the osteoblast
type) (Layne et al., 1998, J. Biol. Chem. 273:15654-15660)
and the POLD2 cDNA sequence, accession number
NM__ 006230 (Zhang et al., 1995, Genomics 29:179-186).

The cloning of the nucleic acid sequences of the present
invention from such genomic DNA can be effected, e.g., by
using the well known polymerase chain reaction (PCR) or
antibody screening of expression libraries to detect cloned
DNA fragments with shared structural features. See, e.g.,
Innis etal., 1990, PCR: A Guide to Methods and Application,
Academic Press, New York. Other nucleic acid amplification
procedures such as ligase chain reaction (LCR), ligated acti-
vated transcription (LAT) and nucleic acid sequence-based
amplification (NASBA) or long chain PCR may be used. In a
specific embodiment, 5' or 3' non-coding portions of each
gene may be identified by methods including but are not
limited to, filter probing, clone enrichment using specific
probes and protocols similar or identical to 5' and 3' “RACE”
protocols which are well known in the art. For instance, a
method similar to 5' RACE is available for generating the
missing 5' end of a desired full-length transcript. (Fromont-
Racine et al., 1993, Nucl. Acids Res. 21:1683-1684).

Once the DNA fragments are generated, identification of
the specific DNA fragment containing the desired SNARE
YKT6 gene, the human glucokinase gene, the AEBP1 gene,
or POLD2 gene may be accomplished in a number of ways.
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For example, if an amount of a portion of a SNARE YKT6
gene, the human glucokinasegene, the POLD2 gene or
AEBP1 gene, or its specific RNA, or a fragment thereof, is
available and can be purified and labeled, the generated DNA
fragments may be screened by nucleic acid hybridization to
the labeled probe (Benton and Davis, 1977, Science 196:180;
Grunstein and Hogness, 1975, Proc. Natl. Acad. Sci. U.S.A.
72:3961). The present invention provides such nucleic acid
probes, which can be conveniently prepared from the specific
sequences disclosed herein, e.g., a hybridizable probe having
a nucleotide sequence corresponding to at least a 10, and
preferably a 15, nucleotide fragment of the sequences
depicted in SEQ ID NOS:5, 6, 7 or 8. Preferably, a fragment
is selected that is highly unique to the encoded polypeptides.
Those DNA fragments with substantial homology to the
probe will hybridize. As noted above, the greater the degree of
homology, the more stringent hybridization conditions can be
used. In one embodiment, low stringency hybridization con-
ditions are used to identify a homologous SNARE YKT6, the
human glucokinase, the AEBP1, or POLD2 polynucleotide.
However, in a preferred aspect, and as demonstrated experi-
mentally herein, a nucleic acid encoding a polypeptide of the
invention will hybridize to a nucleic acid derived from the
polynucleotide sequence depicted in SEQ ID NOS:5, 6, 7 or
8 or a hybridizable fragment thereof, under moderately strin-
gent conditions; more preferably, it will hybridize under high
stringency conditions.

Alternatively, the presence of the gene may be detected by
assays based on the physical, chemical, or immunological
properties of its expressed product. For example, cDNA
clones, or DNA clones which hybrid-select the proper
mRNAs, can be selected which produce a protein that, e.g.,
has similar or identical electrophoretic migration, isoelectric
focusing behavior, proteolytic digestion maps, or antigenic
properties as known for the SNARE YKT6, the human glu-
cokinase, the AEBP1, or POLD2 polynucleotide.

A gene encoding SNARE YKT6, the human glucokinase,
the AEBP1, or POLD2 polypeptide can also be identified by
mRNA selection, i.e., by nucleic acid hybridization followed
by in vitro translation. In this procedure, fragments are used to
isolate complementary mRNAs by hybridization. Immuno-
precipitation analysis or functional assays of the in vitro
translation products of the products of the isolated mRNAs
identifies the mRNA and, therefore, the complementary DNA
fragments, that contain the desired sequences.

Nucleic Acid Constructs

The present invention also relates to nucleic acid constructs
comprising a polynucleotide sequence containing the exon/
intron segments of the SNARE YKT6 gene (nucleotides
4320-15463 of SEQ ID NO:5), human glucokinase gene
(nucleotides 20485-33460 of SEQ ID NO:6), AEBP1 gene
(nucleotides 1301-10893 of SEQ ID NO:8) or POLD2 gene
(nucleotides 11546-18811 of SEQ ID NO:7) operably linked
to one or more control sequences which direct the expression
of the coding sequence in a suitable cell under conditions
compatible with the control sequences.

The invention is further directed to a nucleic acid construct
comprising expression control sequences derived from SEQ
ID NOS: 5, 6, 7 or 8 and a heterologous polynucleotide
sequence.

“Nucleic acid construct” is defined herein as a nucleic acid
molecule, either single- or double-stranded, which is isolated
from a naturally occurring gene or which has been modified to
contain segments of nucleic acid which are combined and
juxtaposed in a manner which would not otherwise exist in
nature. The term nucleic acid construct is synonymous with
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the term expression cassette when the nucleic acid construct
contains all the control sequences required for expression of
a coding sequence of the present invention. The term “coding
sequence” is defined herein as a portion of a nucleic acid
sequence which directly specifies the amino acid sequence of
its protein product. The boundaries of the coding sequence
are generally determined by a ribosome binding site
(prokaryotes) or by the ATG start codon (eukaryotes) located
just upstream of the open reading frame at the 5' end of the
mRNA and a transcription terminator sequence located just
downstream of the open reading frame at the 3' end of the
mRNA. A coding sequence can include, but is not limited to,
DNA, cDNA, and recombinant nucleic acid sequences.

The isolated polynucleotide of the present invention may
be manipulated in a variety of ways to provide for expression
of'the polypeptide. Manipulation of the nucleic acid sequence
prior to its insertion into a vector may be desirable or neces-
sary depending on the expression vector. The techniques for
modifying nucleic acid sequences utilizing recombinant
DNA methods are well known in the art.

The control sequence may be an appropriate promoter
sequence, a nucleic acid sequence which is recognized by a
host cell for expression of the nucleic acid sequence. The
promoter sequence contains transcriptional control
sequences which regulate the expression of the polynucle-
otide. The promoter may be any nucleic acid sequence which
shows transcriptional activity in the host cell of choice includ-
ing mutant, truncated, and hybrid promoters, and may be
obtained from genes encoding extracellular or intracellular
polypeptides either homologous or heterologous to the host
cell.

Examples of suitable promoters for directing the transcrip-
tion of the nucleic acid constructs of the present invention,
especially in a bacterial host cell, are the promoters obtained
from the E. coli lac operon, the prokaryotic beta-lactamase
gene (Villa-Komaroff et al., 1978, Proc. Natl. Acad. Sci. USA
75:3727-3731), as well as the tac promoter (DeBoer et al.,
1983, Proc. Natl Acad. of Sciences USA 80: 21-25). Further
promoters are described in “Useful proteins from recombi-
nant bacteria” in Scientific American, 1980, 242: 74-94; and
in Sambrook et al., 1989, supra.

Examples of suitable promoters for directing the transcrip-
tion of the nucleic acid constructs of the present invention in
a filamentous fungal host cell are promoters obtained from
the genes encoding Aspergillus oryzae TAKA amylase, Rhi-
zomucor miehei aspartic proteinase, Aspergillus niger neutral
alpha-amylase, Aspergillus niger acid stable alpha-amylase,
Aspergillus niger or Aspergillus awamori glucoamylase
(glaA), Rhizomucor miehei lipase, Aspergillus oryzae alka-
line protease, Aspergillus oryzae triose phosphate isomerase,
Aspergillus nidulans acetamidase, Fusarium oxysporum
trypsin-like protease (WO 96/00787), NA2-tpi (a hybrid of
the promoters from the genes encoding Aspergillus niger
neutral alpha-amylase and Aspergillus oryzae triose phos-
phate isomerase), and mutant, truncated, and hybrid promot-
ers thereof.

In a yeast host, useful promoters are obtained from the
Saccharomyces cerevisiae enolase (ENO-1) gene, the Sac-
charomyces cerevisiae galactokinase gene (GAL1), the Sac-
charomyces cerevisiae alcohol dehydrogenase/glyceralde-
hyde-3-phosphate dehydrogenase genes (ADH2/GAP), and
the Saccharomyces cerevisiae 3-phosphoglycerate kinase
gene. Other useful promoters for yeast host cells are
described by Romanos et al., 1992, Yeast 8: 423-488.

Eukaryotic promoters may be obtained from the genomes
of'viruses such as polyoma virus, fowlpox virus, adenovirus,
bovine papilloma virus, avian sarcoma virus, cytomegalovi-
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rus, a retrovirus, hepatitis-B virus and SV40. Alternatively,
heterologous mammalian promoters, such as the actin pro-
moter or immunoglobulin promoter may be used.

The constructs of the invention may also include enhanc-
ers. Enhancers are cis-acting elements of DNA, usually from
about 10 to about 300 bp that act on a promoter to increase its
transcription. Enhancers from globin, elastase, albumin,
alpha-fetoprotein, and insulin enhancers may be used. How-
ever, an enhancer from a virus may be used; examples include
SV40 on the late side of the replication origin, the cytomega-
lovirus early promoter enhancer, the polyoma enhancer on the
late side of the replication origin and adenovirus enhancers.

The control sequence may also be a suitable transcription
terminator sequence, a sequence recognized by a host cell to
terminate transcription. The terminator sequence is operably
linked to the 3' terminus of the nucleic acid sequence encod-
ing the polypeptide. Any terminator which is functional in the
host cell of choice may be used in the present invention.

The control sequence may also be a suitable leader
sequence, a nontranslated region of an mRNA which is
important for translation by the host cell. The leader sequence
is operably linked to the 5' terminus of the nucleic acid
sequence encoding the polypeptide. Any leader sequence that
is functional in the host cell of choice may be used in the
present invention.

The control sequence may also be a polyadenylation
sequence, a sequence which is operably linked to the 3' ter-
minus of the nucleic acid sequence and which, when tran-
scribed, is recognized by the host cell as a signal to add
polyadenosine residues to transcribed mRNA. Any polyade-
nylation sequence which is functional in the host cell of
choice may be used in the present invention.

The control sequence may also be a signal peptide coding
region, which codes for an amino acid sequence linked to the
amino terminus of the polypeptide which can direct the
encoded polypeptide into the cell’s secretory pathway. The 5'
end of the coding sequence of the nucleic acid sequence may
inherently contain a signal peptide coding region naturally
linked in translation reading frame with the segment of the
coding region which encodes the secreted polypeptide. Alter-
natively, the 5' end of the coding sequence may contain a
signal peptide coding region which is foreign to the coding
sequence. The foreign signal peptide coding region may be
required where the coding sequence does not normally con-
tain a signal peptide coding region. Alternatively, the foreign
signal peptide coding region may simply replace the natural
signal peptide coding region in order to obtain enhanced
secretion of the polypeptide. However, any signal peptide
coding region which directs the expressed polypeptide into
the secretory pathway of a host cell of choice may be used in
the present invention.

The control sequence may also be a propeptide coding
region, which codes for an amino acid sequence positioned at
the amino terminus of a polypeptide. The resultant polypep-
tide is known as a proenzyme or propolypeptide (or a
zymogen in some cases). A propolypeptide is generally inac-
tive and can be converted to a mature active polypeptide by
catalytic or autocatalytic cleavage of the propeptide from the
propolypeptide. The propeptide coding region may be
obtained from the Bacillus subtilis alkaline protease gene
(aprE), the Bacillus subtilis neutral protease gene (nprT), the
Saccharomyces cerevisiae alpha-factor gene, the Rhizomucor
miehei aspartic proteinase gene, or the Myceliophthora ther-
mophila laccase gene (WO 95/33836).

Where both signal peptide and propeptide regions are
present at the amino terminus of a polypeptide, the propeptide
region is positioned next to the amino terminus of a polypep-
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tide and the signal peptide region is positioned next to the
amino terminus of the propeptide region.

It may also be desirable to add regulatory sequences which
allow the regulation of the expression of the polypeptide
relative to the growth ofthe host cell. Examples of regulatory
systems are those which cause the expression of the geneto be
turned on or off in response to a chemical or physical stimu-
lus, including the presence of a regulatory compound. Regu-
latory systems in prokaryotic systems would include the lac,
tac, and trp operator systems. In yeast, the ADH2 system or
GALI system may be used. In filamentous fungi, the TAKA
alpha-amylase promoter, Aspergillus niger glucoamylase
promoter, and the Aspergillus oryzae glucoamylase promoter
may be used as regulatory sequences. Other examples of
regulatory sequences are those which allow for gene ampli-
fication. In eukaryotic systems, these include the dihydro-
folate reductase gene which is amplified in the presence of
methotrexate, and the metallothionein genes which are ampli-
fied with heavy metals. In these cases, the nucleic acid
sequence encoding the polypeptide would be operably linked
with the regulatory sequence.

Expression Vectors

The present invention also relates to recombinant expres-
sion vectors comprising a nucleic acid sequence of the present
invention, a promoter, and transcriptional and translational
stop signals. The various nucleic acid and control sequences
described above may be joined together to produce a recom-
binant expression vector which may include one or more
convenient restriction sites to allow for insertion or substitu-
tion of the nucleic acid sequence encoding the polypeptide at
such sites. Alternatively, the polynucleotide of the present
invention may be expressed by inserting the nucleic acid
sequence or a nucleic acid construct comprising the sequence
into an appropriate vector for expression. In creating the
expression vector, the coding sequence is located in the vector
so that the coding sequence is operably linked with the appro-
priate control sequences for expression.

The recombinant expression vector may be any vector
(e.g., aplasmid or virus) which can be conveniently subjected
to recombinant DNA procedures and can bring about the
expression of the nucleic acid sequence. The choice of the
vector will typically depend on the compatibility of the vector
with the host cell into which the vector is to be introduced.
The vectors may be linear or closed circular plasmids.

The vector may be an autonomously replicating vector, i.e.,
a vector which exists as an extrachromosomal entity, the
replication of which is independent of chromosomal replica-
tion, e.g., a plasmid, an extrachromosomal element, a min-
ichromosome, or an artificial chromosome. The vector may
contain any means for assuring self-replication. Alternatively,
the vector may be one which, when introduced into the host
cell, is integrated into the genome and replicated together
with the chromosome(s) into which it has been integrated.
Furthermore, a single vector or plasmid or two or more vec-
tors or plasmids which together contain the total DNA to be
introduced into the genome of the host cell, or a transposon
may be used.

The vectors of the present invention preferably contain one
or more selectable markers which permit easy selection of
transformed cells. A selectable marker is a gene the product of
which provides for biocide or viral resistance, resistance to
heavy metals, prototrophy to auxotrophs, and the like.
Examples of bacterial selectable markers are the dal genes
from Bacillus subtilis or Bacillus licheniformis, or markers
which confer antibiotic resistance such as ampicillin, kana-
mycin, chloramphenicol or tetracycline resistance. Suitable
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markers for yeast host cells are ADE2, HIS3, LEU2, LYS2,
MET3, TRP1, and URA3. An example of suitable selectable
markers for mammalian cells are those that enable the iden-
tification of cells competent to take of the nucleic acids of the
present invention, such as DHFR or thymidine kinase. An
appropriate host cell when wild-type DHFR is employed is
the CHO cell line deficient in DHFR activity, prepared and
propagated as described by Urlaub et al., Proc. Natl. Acad.
Sci. USA, 77:4216 (1980).

The vectors of the present invention preferably contain an
element(s) that permits stable integration of the vector into
the host cell genome or autonomous replication of the vector
in the cell independent of the genome of the cell.

For integration into the host cell genome, the vector may
rely on the polynucleotide sequence encoding the polypep-
tide or any other element of the vector for stable integration of
the vector into the genome by homologous or nonhomolo-
gous recombination. Alternatively, the vector may contain
additional nucleic acid sequences for directing integration by
homologous recombination into the genome of the host cell.
The additional polynucleotide sequences enable the vector to
be integrated into the host cell genome at a precise location(s)
in the chromosome(s). To increase the likelihood of integra-
tion at a precise location, the integrational elements should
preferably contain a sufficient number of nucleic acids, such
as 100 to 1,500 base pairs, preferably 400 to 1,500 base pairs,
and most preferably 800 to 1,500 base pairs, which are highly
homologous with the corresponding target sequence to
enhance the probability of homologous recombination. The
integrational elements may be any sequence that is homolo-
gous with the target sequence in the genome of the host cell.
Furthermore, the integrational elements may be non-encod-
ing or encoding nucleic acid sequences. On the other hand,
the vector may be integrated into the genome of the host cell
by non-homologous recombination.

For autonomous replication, the vector may further com-
prise an origin of replication enabling the vector to replicate
autonomously in the host cell in question. Examples of bac-
terial origins of replication are the origins of replication of
plasmids pBR322, pUC19, pACYC177,and pACYC184 per-
mitting replication in . coli, and pUB110, pE194, pTA1060,
and pAM§1 permitting replication in Bacillus. Examples of
origins of replication for use in a yeast host cell are the 2
micron origin of replication, ARS1, ARS4, the combination
of ARS1 and CEN3, and the combination of ARS4 and CENG6.
The origin of replication may be one having a mutation which
makes its functioning temperature-sensitive in the host cell
(see, e.g., Ehrlich, 1978, Proceedings of the National Acad-
emy of Sciences USA 75: 1433).

More than one copy of a polynucleotide sequence of the
present invention may be inserted into the host cell to increase
production of the gene product. An increase in the copy
number of the polynucleotide sequence can be obtained by
integrating at least one additional copy of the sequence into
the host cell genome or by including an amplifiable selectable
marker gene with the nucleic acid sequence where cells con-
taining amplified copies of the selectable marker gene, and
thereby additional copies of the nucleic acid sequence, can be
selected for by cultivating the cells in the presence of the
appropriate selectable agent.

The procedures used to ligate the elements described above
to construct the recombinant expression vectors of the present
invention are well known to one skilled in the art (see, e.g.,
Sambrook et al., 1989, supra).
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Host Cells

The present invention also relates to recombinant host
cells, comprising a nucleic acid sequence of the invention,
which are advantageously used in the recombinant produc-
tion of the polypeptides. A vector comprising a nucleic acid
sequence of the present invention is introduced into a host cell
so that the vector is maintained as a chromosomal integrant or
as a self-replicating extra-chromosomal vector as described
earlier. The term “host cell” encompasses any progeny of a
parent cell that is not identical to the parent cell due to muta-
tions that occur during replication. The choice of a host cell
will to a large extent depend upon the gene encoding the
polypeptide and its source.

The host cell may be a unicellular microorganism, e.g., a
prokaryote, or a non-unicellular microorganism, e.g., a
eukaryote. Useful unicellular cells are bacterial cells such as
gram positive bacteria including, but not limited to, a Bacillus
cell, or a Strepromyces cell, e.g., Streptomyces lividans or
Streptomyces murinus, or gram negative bacteria such as E.
coli and Pseudomonas sp.

The introduction of a vector into a bacterial host cell may,
for instance, be effected by protoplast transformation (see,
e.g., Chang and Cohen, 1979, Molecular General Genetics
168: 111-115), using competent cells (see, e.g., Young and
Spizizin, 1961, Journal of Bacteriology 81: 823-829, or Dub-
nau and Davidoff-Abelson, 1971, Journal of Molecular Biol-
ogy 56: 209-221), electroporation (see, e.g., Shigekawa and
Dower, 1988, Biotechniques 6: 742-751), or conjugation (see,
e.g., Koehler and Thorne, 1987, Journal of Bacteriology 169:
5771-5278).

The host cell may be a eukaryote, such as a mammalian cell
(e.g., human cell), an insect cell, a plant cell or a fungal cell.
Mammalian host cells that could be used include but are not
limited to human Hela, embryonic kidney cells (293), lung
cells, H9 and Jurkat cells, mouse NIH3T3 and C127 cells,
Cos 1, Cos 7 and CV1, quail QC1-3 cells, mouse L cells and
Chinese Hamster ovary (CHO) cells. These cells may be
transfected with a vector containing a transcriptional regula-
tory sequence, a protein coding sequence and transcriptional
termination sequences. Alternatively, the polypeptide can be
expressed in stable cell lines containing the polynucleotide
integrated into a chromosome. The co-transfection with a
selectable marker such as dhft, gpt, neomycin, hygromycin
allows the identification and isolation of the transfected cells.

The host cell may be a fungal cell. “Fungi” as used herein
includes the phyla Ascomycota, Basidiomycota, Chytridi-
omycota, and Zygomycota (as defined by Hawksworth et al.,
In, Ainsworth and Bisby’s Dictionary of The Fungi, 8th edi-
tion, 1995, CAB International, University Press, Cambridge,
UK) as well as the Oomycota (as cited in Hawksworth et al.,
1995, supra, page 171) and all mitosporic fungi (Hawksworth
etal., 1995, supra). The fungal host cell may also be a yeast
cell. OYeastO as used herein includes ascosporogenous yeast
(Endomycetales), basidiosporogenous yeast, and yeast
belonging to the Fungi Imperfecti (Blastomycetes). Since the
classification of yeast may change in the future, for the pur-
poses of this invention, yeast shall be defined as described in
Biology and Activities of Yeast (Skinner, F. A., Passmore, S.
M., and Davenport, R. R., eds, Soc. App. Bacteriol. Sympo-
sium Series No. 9, 1980). The fungal host cell may also be a
filamentous fungal cell. “Filamentous fungi” include all fila-
mentous forms of the subdivision Eumycota and Oomycota
(as defined by Hawksworth et al., 1995, supra). The filamen-
tous fungi are characterized by a mycelial wall composed of
chitin, cellulose, glucan, chitosan, mannan, and other com-
plex polysaccharides. Vegetative growth is by hyphal elonga-
tion and carbon catabolism is obligately aerobic. In contrast,
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vegetative growth by yeasts such as Saccharomyces cerevi-
siae is by budding of a unicellular thallus and carbon catabo-
lism may be fermentative.

Fungal cells may be transformed by a process involving
protoplast formation, transformation of the protoplasts, and
regeneration of the cell wall in a manner known per se. Suit-
able procedures for transformation of Aspergillus host cells
are described in EP 238 023 and Yelton et al., 1984, Proceed-
ings of the National Academy of Sciences USA 81: 1470-
1474. Suitable methods for transforming Fusarium species
are described by Malardier et al., 1989, Gene 78: 147-156 and
WO 96/00787. Yeast may be transformed using the proce-
dures described by Becker and Guarente, In Abelson, J. N.
and Simon, M. 1., editors, Guide to Yeast Genetics and
Molecular Biology, Methods in Enzymology, Volume 194, pp
182-187, Academic Press, Inc., New York; Ito et al., 1983,
Journal of Bacteriology 153: 163; and Hinnen et al., 1978,
Proc. e Natl Acad. fSci.s USA 75: 1920.

Methods of Production

The present invention also relates to methods for producing
a polypeptide of the present invention comprising (a) culti-
vating a host cell under conditions conducive for production
of the polypeptide; and (b) recovering the polypeptide.

In the production methods of the present invention, the
cells are cultivated in a nutrient medium suitable for produc-
tion of the polypeptide using methods known in the art. For
example, the cell may be cultivated by shake flask cultivation,
small-scale or large-scale fermentation (including continu-
ous, batch, fed-batch, or solid state fermentations) in labora-
tory or industrial fermentors performed in a suitable medium
and under conditions allowing the polypeptide to be
expressed and/or isolated. The cultivation takes place in a
suitable nutrient medium comprising carbon and nitrogen
sources and inorganic salts, using procedures known in the
art. Suitable media are available from commercial suppliers
or may be prepared according to published compositions
(e.g., in catalogues of the American Type Culture Collection).
If the polypeptide is secreted into the nutrient medium, the
polypeptide can be recovered directly from the medium. Ifthe
polypeptide is not secreted, it can be recovered from cell
lysates.

The polypeptides may be detected using methods known in
the art that are specific for the polypeptides. These detection
methods may include use of specific antibodies, formation of
an enzyme product, or disappearance of an enzyme substrate.
In a specific embodiment, an enzyme assay may be used to
determine the activity of the polypeptide. For example,
AEBP1 activity can be determined by measuring carbox-
ypeptidase activity as described by Muise and Ro, 1999,
Biochem. J. 343:341-345. Here, the conversion of hippuryl-
L-arginine, hippuryl-L-lysine or hippuryl-L-phenylalanine to
hippuric acid may be monitored spectrophotometrically.
POLD2 activity may be detected by assaying for DNA poly-
merase_activity (see, for example, Ng et al., 1991, J. Biol.
Chem. 266:11699-11704).

The resulting polypeptide may be recovered by methods
known in the art. For example, the polypeptide may be recov-
ered from the nutrient medium by conventional procedures
including, but not limited to, centrifugation, filtration, extrac-
tion, spray-drying, evaporation, or precipitation.

The polypeptides of the present invention may be purified
by a variety of procedures known in the art including, but not
limited to, chromatography (e.g., ion exchange, affinity,
hydrophobic, chromatofocusing, and size exclusion), electro-
phoretic procedures (e.g., preparative isoelectric focusing,
differential solubility (e.g., ammonium sulfate precipitation),
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SDS-PAGE, or extraction (see, e.g., Protein Purification,
J.-C. Janson and Lars Ryden, editors, VCH Publishers, New
York, 1989).

Antibodies

According to the invention, the SNARE YKT6, human
glucokinase, AEBP1 or POLD2 polypeptides produced
according to the method of the present invention may be used
as an immunogen to generate any of these polypeptides. Such
antibodies include but are not limited to polyclonal, mono-
clonal, chimeric, single chain, Fab fragments, and an Fab
expression library.

Various procedures known in the art may be used for the
production of antibodies. For the production of antibody,
various host animals can be immunized by injection with the
polypeptide thereof, including but not limited to rabbits,
mice, rats, sheep, goats, etc. In one embodiment, the polypep-
tide or fragment thereof can optionally be conjugated to an
immunogenic carrier, e.g., bovine serum albumin (BSA) or
keyhole limpet hemocyanin (KLH). Various adjuvants may
be used to increase the immunological response, depending
on the host species, including but not limited to Freund’s
(complete and incomplete), mineral gels such as aluminum
hydroxide, surface active substances such as lysolecithin,
pluronic polyols, polyanions, peptides, oil emulsions, key-
hole limpet hemocyanins, dinitrophenol, and potentially use-
ful human adjuvants such as BCG (bacille Calmette-Guerin)
and Corynebacterium parvum.

For preparation of monoclonal antibodies directed toward
the SNARE YKT6, human glucokinase, AEBP1 or POLD2
polypeptide, any technique that provides for the production of
antibody molecules by continuous cell lines in culture may be
used. These include but are not limited to the hybridoma
technique originally developed by Kohler and Milstein (1975,
Nature 256:495-497), as well as the trioma technique, the
human B-cell hybridoma technique (Kozbor et al., 1983,
Immunology Today 4:72), and the EBV-hybridoma technique
to produce human monoclonal antibodies (Cole et al., 1985,
in Monoclonal Antibodies and Cancer Therapy, Alan R. Liss,
Inc., pp. 77-96). In an additional embodiment of the inven-
tion, monoclonal antibodies can be produced in germ-free
animals utilizing recent technology (PCT/US90/02545).
According to the invention, human antibodies may be used
and can be obtained by using human hybridomas (Cote et al.,
1983, Proc. Natl. Acad. Sci. U.S.A. 80:2026-2030) or by
transforming human B cells with EBV virus in vitro (Cole et
al., 1985, in Monoclonal Antibodies and Cancer Therapy,
Alan R. Liss, pp. 77-96). In fact, according to the invention,
techniques developed for the production of “chimeric anti-
bodies” (Morrison et al., 1984, J. Bacteriol. 159-870; Neu-
berger et al., 1984, Nature 312:604-608; Takeda et al., 1985,
Nature 314:452-454) by splicing the genes from a mouse
antibody molecule specific for the SNARE YKT6, human
glucokinase, AEBP1 or POLD?2 polypeptide together with
genes from a human antibody molecule of appropriate bio-
logical activity can be used; such antibodies are within the
scope of this invention.

According to the invention, techniques described for the
production of single chain antibodies (U.S. Pat. No. 4,946,
778) can be adapted to produce polypeptide-specific single
chain antibodies. An additional embodiment of the invention
utilizes the techniques described for the construction of Fab
expression libraries (Huse et al., 1989, Science 246:1275-
1281) to allow rapid and easy identification of monoclonal
Fab fragments with the desired specificity for the SNARE
YKT6, AEBP1, human glucokinase or POLD2 polypeptides.
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Antibody fragments which contain the idiotype of the anti-
body molecule can be generated by known techniques. For
example, such fragments include but are not limited to: the
F(ab")2 fragment which can be produced by pepsin digestion
of the antibody molecule; the Fab' fragments which can be
generated by reducing the disulfide bridges of the F(ab")2,
fragment,and the Fab fragments which can be generated by
treating the antibody molecule with papain and a reducing
agent.

In the production of antibodies, screening for the desired
antibody can be accomplished by techniques known in the art,
e.g., radioimmunoassay, ELISA (enzyme-linked immunosor-
bent assay), “sandwich” immunoassays, immunoradiometric
assays, gel diffusion precipitin reactions, immunodiffusion
assays, in situ immunoassays (using colloidal gold, enzyme
or radioisotope labels, for example), western blots, precipi-
tation reactions, agglutination assays (e.g., gel agglutination
assays, hemagglutination assays), complement fixation
assays, immunofluorescence assays, protein A assays, and
immunoelectrophoresis assays, etc. In one embodiment, anti-
body binding is detected by detecting a label on the primary
antibody. In another embodiment, the primary antibody is
detected by detecting binding of a secondary antibody or
reagent to the primary antibody. In a further embodiment, the
secondary antibody is labeled. Many means are known in the
art for detecting binding in an immunoassay and are within
the scope of the present invention. For example, to select
antibodies which recognize a specific epitope of a particular
polypeptide, one may assay generated hybridomas for a prod-
uct which binds to a particular polypeptide fragment contain-
ing such epitope. For selection of an antibody specific to a
particular polypeptide from a particular species of animal,
one can select on the basis of positive binding with the
polypeptide expressed by or isolated from cells of that species
of animal.

Immortal, antibody-producing cell lines can also be cre-
ated by techniques other than fusion, such as direct transfor-
mation of B lymphocytes with oncogenic DNA, or transfec-
tion with Epstein-Barr virus. See, e.g., M. Schreier et al.,
“Hybridoma Techniques” (1980); Hammerling et al., “Mono-
clonal Antibodies And T-cell Hybridomas” (1981); Kennett et
al.,“Monoclonal Antibodies™ (1980); see also U.S. Pat. Nos.
4,341,761, 4,399,121; 4,427,783; 4,444,887, 4,451,570;
4,466,917, 4,472,500, 4,491,632; 4,493,890.

Uses of Polynucleotides

Diagnostics

Polynucleotides containing noncoding regions of SEQ ID
NOS:5, 6, 7 or 8 may be used as probes for detecting muta-
tions from samples from a patient. Genomic DNA may be
isolated from the patient. A mutation(s) may be detected by
Southern blot analysis, specifically by hybridizing restriction
digested genomic DNA to various probes and subjecting to
agarose electrophoresis.

Polynucleotides containing noncoding regions may be
used as PCR primers and may be used to amplify the genomic
DNA isolated from the patients. Additionally, primers may be
obtained by routine or long range PCR, that can yield prod-
ucts containing more than one exon and intervening intron.
The sequence of the amplified genomic DNA from the patient
may be determined using methods known in the art. Such
probes may be between 10-100 nucleotides in length and may
preferably be between 20-50 nucleotides in length.

Thus the invention is thus directed to kits comprising these
polynucleotide probes. In a specific embodiment, these
probes are labeled with a detectable substance.
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Antisense Oligonucleotides and Mimetics

The invention is further directed to antisense oligonucle-
otides and mimetics to these polynucleotide sequences. Anti-
sense technology can be used to control gene expression
through triple-helix formation or antisense DNA or RNA,
both of which methods are based on binding of a polynucle-
otide to DNA or RNA. A DNA oligonucleotide is designed to
be complementary to a region of the gene involved in tran-
scription or RNA processing (triple helix (see Leeetal., Nucl.
Acids Res., 6:3073 (1979); Cooney et al, Science, 241:456
(1988); and Dervan et al., Science, 251: 1360 (1991)), thereby
preventing transcription and the production of said polypep-
tides.

The antisense oligonucleotides or mimetics of the present
invention may be used to decrease levels of a polypeptide. For
example, SNARE YKT6 has been found to be essential for
vesicle-associated endoplasmic reticulum-Golgi transport
and cell growth. Therefore, the SNARE YKT6 antisense oli-
gonucleotides of the present invention could be used to inhibit
cell growth and in particular, to treat or prevent tumor growth.
POLD?2 is necessary for DNA replication. POLD2 antisense
sequences could also be used to inhibit cell growth. Glucoki-
nase and AEBP1 antisense sequences may be used to treat
hyperglycemia.

The antisense oligonucleotides of the present invention
may be formulated into pharmaceutical compositions. These
compositions may be administered in a number of ways
depending upon whether local or systemic treatment is
desired and upon the area to be treated. Administration may
be topical (including ophthalmic and to mucous membranes
including vaginal and rectal delivery), pulmonary, e.g., by
inhalation or insufflation of powders or aerosols, including by
nebulizer; intratracheal, intranasal, epidermal and transder-
mal), oral or parenteral. Parenteral administration includes
intravenous, intraarterial, subcutaneous, intraperitoneal or
intramuscular injection or infusion; or intracranial, e.g.,
intrathecal or intraventricular, administration.

Pharmaceutical compositions and formulations for topical
administration may include transdermal patches, ointments,
lotions, creams, gels, drops, suppositories, sprays, liquids and
powders. Conventional pharmaceutical carriers, aqueous,
powder or oily bases, thickeners and the like may be neces-
sary or desirable.

Compositions and formulations for oral administration
include powders or granules, suspensions or solutions in
water or non-aqueous media, capsules, sachets or tablets.
Thickeners, flavoring agents, diluents, emulsifiers,dispersing
aids or binders may be desirable.

Compositions and formulations for parenteral, intrathecal
or intraventricular administration may include sterile aque-
ous solutions which may also contain buffers, diluents and
other suitable additives such as, but not limited to, penetration
enhancers, carrier compounds and other pharmaceutically
acceptable carriers or excipients.

Pharmaceutical compositions of the present invention
include, but are not limited to, solutions, emulsions, and
liposome-containing formulations. These compositions may
be generated from a variety of components that include, but
are not limited to, preformed liquids, self-emulsifying solids
and self-emulsifying semisolids.

The pharmaceutical formulations of the present invention,
which may conveniently be presented in unit dosage form,
may be prepared according to conventional techniques well
known in the pharmaceutical industry. Such techniques
include the step of bringing into association the active ingre-
dients with the pharmaceutical carrier(s) or excipient(s). In
general, the formulations are prepared by uniformly and inti-
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mately bringing into association the active ingredients with
liquid carriers or finely divided solid carriers or both, and
then, if necessary, shaping the product.

The compositions of the present invention may be formu-
lated into any of many possible dosage forms such as, but not
limited to, tablets, capsules, liquid syrups, soft gels, supposi-
tories, and enemas. The compositions of the present invention
may also be formulated as suspensions in aqueous, non-
aqueous or mixed media. Aqueous suspensions may further
contain substances which increase the viscosity of the sus-
pension including, for example, sodium carboxymethylcel-
Iulose, sorbitol and/or dextran. The suspension may also con-
tain stabilizers.

In one embodiment of the present invention, the pharma-
ceutical compositions may be formulated and used as foams.
Pharmaceutical foams include formulations such as, but not
limited to, emulsions, microemulsions, creams, jellies and
liposomes. While basically similar in nature these formula-
tions vary in the components and the consistency of the final
product. The preparation of such compositions and formula-
tions is generally known to those skilled in the pharmaceuti-
cal and formulation arts and may be applied to the formula-
tion of the compositions of the present invention.

The formulation of therapeutic compositions and their sub-
sequent administration is believed to be within the skill of
those in the art. Dosing is dependent on severity and respon-
siveness of the disease state to be treated, with the course of
treatment lasting from several days to several months, or until
a cure is effected or a diminution of the disease state is
achieved. Optimal dosing schedules can be calculated from
measurements of drug accumulation in the body of the
patient. Persons of ordinary skill can easily determine opti-
mum dosages, dosing methodologies and repetition rates.
Optimum dosages may vary depending on the relative
potency of individual oligonucleotides, and can generally be
estimated based on EC50 as found to be effective in in vitro
and in vivo animal models.

In general, dosage is from 0.01 ug to 10 g per kg of body
weight, and may be given once or more daily, weekly,
monthly or yearly, or even once every 2 to 20 years. Persons
of'ordinary skill in the art can easily estimate repetition rates
for dosing based on measured residence times and concen-
trations of the drug in bodily fluids or tissues. Following
successful treatment, it may be desirable to have the patient
undergo maintenance therapy to prevent the recurrence of the
disease state, wherein the oligonucleotide is administered in
maintenance doses, ranging from 0.01 ug to 10 g per kg of
body weight, once or more daily, to once every 20 years.

Gene Therapy

As noted above, SNARE YKT6 is necessary for cell
growth, POLD?2 is involved in DNA replication and repair,
AEBP1 is involved in repressing adipogenesis and glucoki-
nase is involved in glucose sensing in pancreatic islet beta
cells and liver. Therefore, the SNARE YKT6 gene may be
used to modulate or prevent cell apoptosis and treat such
disorders as virus-induced lymphocyte depletion (AIDS);
cell death in neurodegenerative disorders characterized by the
gradual loss of specific sets of neurons (e.g., Alzheimer’s
Disease, Parkinson’s disease, ALS, retinitis pigmentosa, spi-
nal muscular atrophy and various forms of cerebellar degen-
eration), cell death in blood cell disorders resulting from
deprivation of growth factors (anemia associated with
chronic disease, aplastic anemia, chronic neutropenia and
myelodysplastic syndromes) and disorders arising out of an
acute loss of blood flow (e.g., myocardial infarctions and
stroke). The glucokinase gene may be used to treat diabetes
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mellitus. The AEBP1 gene may be used to modulate or inhibit
adipogenesis and treat obesity, diabetes mellitus and/or
osteopenic disorders. POLD2 may be used to treat defects in
DNA repair such as xeroderma pigmentosum, progeria and
ataxia telangiectasia.

As described herein, the polynucleotide of the present
invention may be introduced into a patient’s cells for thera-
peutic uses. As will be discussed in further detail below, cells
can be transfected using any appropriate means, including
viral vectors, as shown by the example, chemical transfec-
tants, or physico-mechanical methods such as electroporation
and direct diffusion of DNA. See, for example, Wolff, Jon A,
et al.,, “Direct gene transfer into mouse muscle in vivo,”
Science, 247, 1465-1468, 1990; and Wolff, Jon A, “Human
dystrophin expression in mdx mice after intramuscular injec-
tion of DNA constructs,” Nature, 352,815-818,1991. As used
herein, vectors are agents that transport the gene into the cell
without degradation and include a promoter yielding expres-
sion of the gene in the cells into which it is delivered. As will
be discussed in further detail below, promoters can be general
promoters, yielding expression in a variety of mammalian
cells, or cell specific, or even nuclear versus cytoplasmic
specific. These are known to those skilled in the artand can be
constructed using standard molecular biology protocols. Vec-
tors have been divided into two classes:

a) Biological agents derived from viral, bacterial or other

sources.

b) Chemical physical methods that increase the potential

for gene uptake, directly introduce the gene into the
nucleus or target the gene to a cell receptor.

Biological Vectors

Viral vectors have higher transaction (ability to introduce
genes) abilities than do most chemical or physical methods to
introduce genes into cells. Vectors that may be used in the
present invention include viruses, such as adenoviruses,
adeno associated virus (AAV), vaccinia, herpesviruses, bacu-
loviruses and retroviruses, bacteriophages, cosmids, plas-
mids, fungal vectors and other recombination vehicles typi-
cally used in the art which have been described for expression
in a variety of eukaryotic and prokaryotic hosts, and may be
used for gene therapy as well as for simple protein expression.
Polynucleotides are inserted into vector genomes using meth-
ods well known in the art.

Retroviral vectors are the vectors most commonly used in
clinical trials, since they carry a larger genetic payload than
other viral vectors. However, they are not useful in non-
proliferating cells. Adenovirus vectors are relatively stable
and easy to work with, have high titers, and can be delivered
in aerosol formulation. Pox viral vectors are large and have
several sites for inserting genes, they are thermostable and
can be stored at room temperature.

Examples of promoters are SP6, T4, T7, SV40 early pro-
moter, cytomegalovirus (CMV) promoter, mouse mammary
tumor virus (MMTV) steroid-inducible promoter, Moloney
murine leukemia virus (MMLV) promoter, phosphoglycerate
kinase (PGK) promoter, and the like. Alternatively, the pro-
moter may be an endogenous adenovirus promoter, for
example the E1 a promoter or the Ad2 major late promoter
(MLP). Similarly, those of ordinary skill in the art can con-
struct adenoviral vectors utilizing endogenous or heterolo-
gous poly A addition signals.

Plasmids are not integrated into the genome and the vast
majority of them are present only from a few weeks to several
months, so they are typically very safe. However, they have
lower expression levels than retroviruses and since cells have
the ability to identify and eventually shut down foreign gene

5

20

25

30

35

40

45

50

55

60

65

24

expression, the continuous release of DNA from the polymer
to the target cells substantially increases the duration of func-
tional expression while maintaining the benefit of the safety
associated with non-viral transfections.

Chemical/Physical Vectors

Other methods to directly introduce genes into cells or
exploit receptors on the surface of cells include the use of
liposomes and lipids, ligands for specific cell surface recep-
tors, cell receptors, and calcium phosphate and other chemi-
cal mediators, microinjections directly to single cells, elec-
troporation and homologous recombination. Liposomes are
commercially available from Gibco BRL, for example, as
LIPOFECTIN" and LIPOFECTACE", which are formed of
cationic lipids such as N-[1-(2,3 dioleyloxy)-propy1]-n,n,n-
trimethylammonium chloride (DOTMA) and dimethyl dio-
ctadecylammonium bromide (DDAB). Numerous methods
are also published for making liposomes, known to those
skilled in the art.

For example, Nucleic acid-Lipid Complexes—Lipid car-
riers can be associated with naked nucleic acids (e.g., plasmid
DNA) to facilitate passage through cellular membranes. Cat-
ionic, anionic, or neutral lipids can be used for this purpose.
However, cationic lipids are preferred because they have been
shown to associate better with DNA which, generally, has a
negative charge. Cationic lipids have also been shown to
mediate intracellular delivery of plasmid DNA (Felgner and
Ringold, Nature 337:387 (1989)). Intravenous injection of
cationic lipid-plasmid complexes into mice has been shown
to result in expression of the DNA in lung (Brigham et al.,
Am. J. Med. Sci.298:278 (1989)). See also, Osaka et al., J.
Pharm. Sci. 85(6):612-618 (1996); San et al., Human Gene
Therapy 4:781-788 (1993); Senior et al., Biochemica et Bio-
physica Acta 1070:173-179 (1991); Kabanov and Kabanov,
Bioconjugate Chem. 6:7-20 (1995); Remy et al., Bioconju-
gate Chem. 5:647-654 (1994); Behr, J-P., Bioconjugate Chem
5:382-389 (1994); Behr et al., Proc. Natl. Acad. Sci., USA
86:6982-6986 (1989); and Wyman et al., Biochem. 36:3008-
3017 (1997).

Cationic lipids are known to those of ordinary skill in the
art. Representative cationic lipids include those disclosed, for
example, in U.S. Pat. No. 5,283,185; and e.g., U.S. Pat. No.
5,767,099. In a preferred embodiment, the cationic lipid is
N4-spermine cholesteryl carbamate (GL-67) disclosed in
U.S. Pat. No. 5,767,099. Additional preferred lipids include
N4—spermidine cholestryl carbamate (GL-53) and 1-(N4-
spermind)-2,3-dilaurylglycerol carbamate (GL-89).

The vectors of the invention may be targeted to specific
cells by linking a targeting molecule to the vector. A targeting
molecule is any agent that is specific for a cell or tissue type
of interest, including for example, a ligand, antibody, sugar,
receptor, or other binding molecule.

Invention vectors may be delivered to the target cells in a
suitable composition, either alone, or complexed, as provided
above, comprising the vector and a suitably acceptable car-
rier. The vector may be delivered to target cells by methods
known in the art, for example, intravenous, intramuscular,
intranasal, subcutaneous, intubation, lavage, and the like. The
vectors may be delivered via in vivo or ex vivo applications.
In vivo applications involve the direct administration of an
adenoviral vector of the invention formulated into a compo-
sition to the cells of an individual. Ex vivo applications
involve the transfer of the adenoviral vector directly to har-
vested autologous cells which are maintained in vitro, fol-
lowed by readministration of the transduced cells to a recipi-
ent.
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In a specific embodiment, the vector is transfected into
antigen-presenting cells. Suitable sources of antigen-present-
ing cells (APCs) include, but are not limited to, whole cells
such as dendritic cells or macrophages; purified MHC class [
molecule complexed to §2-microglobulin and foster antigen-
presenting cells. In a specific embodiment, the vectors of the
present invention may be introduced into T cells or B cells
using methods known in the art (see, for example, Tsokos and
Nepom, 2000, J. Clin. Invest. 106:181-183).

The invention described and claimed herein is not to be
limited in scope by the specific embodiments herein dis-
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closed, since these embodiments are intended as illustrations
of several aspects of the invention. Any equivalent embodi-
ments are intended to be within the scope of this invention.
Indeed, various modifications of the invention in addition to
those shown and described herein will become apparent to
those skilled in the art from the foregoing description. Such
modifications are also intended to fall within the scope of the
appended claims.

Various references are cited herein, the disclosure of which
are incorporated by reference in their entireties.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 8
<210>
<211>
<212>
<213>

SEQ ID NO 1

LENGTH: 198

TYPE: PRT

ORGANISM: Homo sapiens

<400> SEQUENCE: 1

Met Lys Leu Tyr Ser Leu Ser Val Leu

1 5

Tyr
10

Lys Gly

Val Ala Ala Val

25

Leu Leu Lys Ser Ser Phe

20

Tyr Asp

Val Gln Glu Phe Met

40

Ser Thr Phe Thr Ser

35

Arg Ser

45
Glu Thr
55

Arg Ser Ser Ala Ser Val

50

Lys Gly Arg Lys

60

Val Val Leu Ala

75

Leu His Asn Ser

65

Cys Tyr Arg Asp

Ala Glu Val Ala

90

Asp Asn Tyr Pro Ser Phe Thr

85

Arg

Glu
100

Phe Gln Val

105

Leu Asp Ser Lys Asp Arg Ile

Gly Pro Ala Thr Ile His Pro Ala Leu

115

Ser Tyr

120

Asp

Gln Glu

135

Ala Met Thr

140

Arg Tyr Asn Pro Pro

130

Arg Asp

Glu
145

Glu Thr Ile Ile Asn Thr

155

Leu Asp Lys Leu His

150
Glu Glu
165

Leu Val Ser

170

Leu Arg Gly Lys Leu Asp Asp

Thr Gln

180

Leu Gly Ser Lys Ala Phe Tyr Thr Ala

185

Lys

Ser Cys Cys Ala Ile Met

195

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

SEQ ID NO 2

LENGTH: 464

TYPE: PRT

ORGANISM: Homo sapiens

<400> SEQUENCE: 2

Glu

Ser

Gln

Glu

Gly

Leu

Asp

Gly

125

Lys

Met

Lys

Arg

Ala

Phe

Lys Val

15

Phe Gln

30

Leu

Gln

Val

Leu

Trp

Ile Val

Asp Tyr
Val Ile

Glu
95

Lys

Pro Val

110

His

Val

Glu

Ser

Lys

Leu Ser

Gln Ala

Leu
160

Ser

Glu
175

Val

Gln Asn

190

Met Pro Arg Pro Arg Ser Gln Leu Pro Gln Pro Asn Ser Gln Val Glu

1 5 10

15

Gln Ile Leu Ala Glu Phe Gln Leu Gln Glu Glu Asp Leu Lys Lys Val
30

20 25
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28

Met

Pro

65

Thr

Gln

Ala

Ile

Leu

145

Gly

Gly

Asp

Met

Val

225

Glu

Gly

Asp

Glu

Leu

305

Glu

Val

Thr

Ala

Leu

385

Met

Ser

Cys

Arg

Glu

50

Glu

Asn

Trp

Met

Ser

130

Gly

Ile

Asn

Phe

Ile

210

Gly

Leu

Ala

Arg

Lys

290

Leu

Gln

Glu

Leu

Cys

370

Ala

Arg

Phe

Glu

Arg

35

Glu

Gly

Phe

Ser

Thr

115

Asp

Phe

Leu

Asn

Glu

195

Ser

Thr

Val

Phe

Leu

275

Leu

Arg

Leu

Ser

Gly

355

Glu

Gly

Ile

Lys

Ile
435

Met

Ala

Ser

Arg

Val

100

Gly

Phe

Thr

Leu

Val

180

Met

Cys

Gly

Glu

Gly

260

Val

Ile

Leu

Arg

Asp

340

Leu

Ser

Val

Thr

Glu

420

Thr

Gln

Ser

Glu

Val

85

Lys

Thr

Leu

Phe

Asn

165

Val

Asp

Tyr

Cys

Gly

245

Asp

Asp

Gly

Val

Thr

325

Thr

Arg

Val

Ile

Val

405

Arg

Phe

Lys

Val

Val

70

Met

Thr

Ala

Asp

Ser

150

Trp

Gly

Val

Tyr

Asn

230

Asp

Ser

Glu

Gly

Asp

310

Arg

Gly

Pro

Ser

Asn

390

Gly

Phe

Ile

Glu

Lys

55

Gly

Leu

Lys

Glu

Lys

135

Phe

Thr

Leu

Val

Glu

215

Ala

Glu

Gly

Ser

Lys

295

Glu

Gly

Asp

Ser

Thr

375

Arg

Val

His

Glu

Met

40

Met

Asp

Val

His

Met

120

His

Pro

Lys

Leu

Ala

200

Asp

Cys

Gly

Glu

Ser

280

Tyr

Asn

Ala

Arg

Thr

360

Arg

Met

Asp

Ala

Ser
440

Asp

Leu

Phe

Lys

Gln

105

Leu

Gln

Val

Gly

Arg

185

Met

His

Tyr

Arg

Leu

265

Ala

Met

Leu

Phe

Lys

345

Thr

Ala

Arg

Gly

Ser

425

Glu

Arg

Pro

Leu

Val

90

Thr

Phe

Met

Arg

Phe

170

Asp

Val

Gln

Met

Met

250

Asp

Asn

Gly

Leu

Glu

330

Gln

Asp

Ala

Glu

Ser

410

Val

Glu

Gly

Thr

Ser

75

Gly

Tyr

Asp

Lys

His

155

Lys

Ala

Asn

Cys

Glu

235

Cys

Glu

Pro

Glu

Phe

315

Thr

Ile

Cys

His

Ser

395

Val

Arg

Gly

Leu Arg Leu Glu

Tyr

60

Leu

Glu

Ser

Tyr

His

140

Glu

Ala

Ile

Asp

Glu

220

Glu

Val

Phe

Gly

Leu

300

His

Arg

Tyr

Asp

Met

380

Arg

Tyr

Arg

Ser

45

Val

Asp

Gly

Ile

Ile

125

Lys

Asp

Ser

Lys

Thr

205

Val

Met

Asn

Leu

Gln

285

Val

Gly

Phe

Asn

Ile

365

Cys

Ser

Lys

Leu

Gly
445

Arg

Leu

Glu

Pro

110

Ser

Lys

Ile

Gly

Arg

190

Val

Gly

Gln

Thr

Leu

270

Gln

Arg

Glu

Val

Ile

350

Val

Ser

Glu

Leu

Thr

430

Arg

Ser

Gly

Glu

95

Glu

Glu

Leu

Asp

Ala

175

Arg

Ala

Met

Asn

Glu

255

Glu

Leu

Leu

Ala

Ser

335

Leu

Arg

Ala

Asp

His

415

Pro

Gly

Thr

Thr

Gly

80

Gly

Asp

Cys

Pro

Lys

160

Glu

Gly

Thr

Ile

Val

240

Trp

Tyr

Tyr

Val

Ser

320

Gln

Ser

Arg

Gly

Val

400

Pro

Ser

Ala
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-continued

30

Ala Leu Val Ser Ala Val Ala Cys Lys Lys Ala

450

<210> SEQ ID NO 3

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met Ala Ala Val

1

Leu

Glu

Pro

Arg

65

Thr

Gly

Ser

Lys

Glu

145

Thr

Glu

Glu

Pro

Glu

225

Arg

Arg

Pro

Pro

Gly

305

Pro

Glu

Thr

Ala

Ile

Arg

50

Val

Ala

Lys

Pro

Lys

130

Pro

Lys

Thr

Leu

Gly

210

Glu

Glu

Pro

Pro

Pro

290

Tyr

Pro

Glu

Asp

Leu

Glu

35

Glu

Arg

Ala

Lys

Arg

115

Pro

Pro

Lys

Leu

Pro

195

Glu

Glu

Asp

Pro

Glu

275

Val

Val

Pro

Leu

Lys
355

Cys

20

Glu

Asp

Lys

Glu

Asp

100

Pro

Lys

Lys

Pro

Glu

180

Gln

Glu

Thr

Tyr

Pro

260

Glu

Lys

Ile

Gln

Lys

340

Trp

1158

Homo sapiens

3

Arg

Pro

Phe

Asp

Ala

Val

85

Lys

Pro

Glu

Ala

Pro

165

Trp

Glu

Thr

Glu

Glu

245

Ser

Lys

Pro

Pro

Lys

325

Lys

Ala

Gly

Gly

Leu

Val

Gln

70

Pro

Gly

Lys

Lys

Thr

150

Ser

Pro

Gly

His

Gln

230

Asp

Arg

Ala

Leu

Asn

310

Pro

Pro

Val

455

Ala

Gly

Glu

Glu

55

Ala

Pro

Pro

Lys

Pro

135

Lys

Gly

Leu

Gly

Val

215

Pro

Phe

Arg

Pro

Leu

295

Tyr

Asp

Lys

Glu

Pro

Arg

Gly

40

Ala

Gly

Glu

Lys

Gly

120

Pro

Lys

Lys

Pro

Ala

200

Glu

Thr

Glu

Arg

Ala

280

Pro

Asp

Ala

Lys

Lys
360

Leu

Pro

25

Phe

Pro

Gly

Lys

Val

105

Lys

Lys

Pro

Arg

Pro

185

Pro

Ala

Leu

Tyr

Arg

265

Pro

Pro

Asp

Glu

Glu

345

Gly

Leu Ser
10

Gln Thr

Leu Ser

Pro Pro

Lys Pro

75

Thr Lys

Pro Lys

Glu Lys

Ala Thr

Lys Glu

155

Pro Pro
170

Pro Pro

Leu Ser

Gln Glu

Asp Tyr
235

Ile Arg
250

Pro Glu

Ala Pro

Leu Pro

Met Asp

315

Arg Gln
330

Asp Ser

Lys Asp

Cys Met Leu Gly Gln

460

Cys

Val

Glu

Pro

60

Gly

Asp

Glu

Pro

Lys

140

Lys

Ile

Ser

Asn

His

220

Asn

Arg

Arg

Glu

Pro

300

Tyr

Thr

Ser

His

Leu

Leu

Leu

45

Glu

Lys

Lys

Ser

Pro

125

Lys

Pro

Leu

Pro

Asn

205

Gln

Asp

Gln

Val

Glu

285

Asp

Tyr

Asp

Pro

Lys
365

Leu

Thr

30

Glu

Pro

Arg

Gly

Leu

110

Lys

Pro

Pro

Ala

Gly

190

Trp

Pro

Gln

Lys

Trp

270

Arg

Tyr

Phe

Glu

Lys

350

Glu

Ala

15

Asp

Pro

Thr

Pro

Lys

95

Glu

Ala

Lys

Lys

Pro

175

Pro

Gln

Glu

Ile

Gln

255

Pro

Ile

Gly

Gly

Glu

335

Glu

Pro

Leu

Asp

Glu

Pro

Gly

80

Lys

Gly

Thr

Glu

Ala

160

Ser

Glu

Asn

Pro

Glu

240

Pro

Glu

Glu

Asp

Pro

320

Lys

Glu

Arg
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-continued

32

Lys

Cys

385

Arg

Leu

Trp

Arg

Ser

465

Asp

Phe

Glu

Gly

Val

545

Asp

Val

Ser

Gly

His

625

Tyr

Val

Tyr

Gly

Leu

705

Arg

Asp

Lys

Val

Gly

370

Pro

Ala

Asn

Cys

Arg

450

Ile

Ser

His

Pro

Ser

530

Tyr

Phe

Asn

Ser

Glu

610

Gly

Leu

Gln

Glu

Leu

690

Asn

Val

Ala

Asn

Ser
770

Glu

Pro

Ser

Met

Ala

435

Thr

His

Gln

Gly

Val

515

Leu

Ser

Arg

Glu

Arg

595

His

Asn

Cys

Asp

Val

675

Trp

Ser

Pro

Thr

Pro

755

Tyr

Glu

Ile

Ser

Gln

420

Glu

Thr

Asp

Thr

Asn

500

Val

Cys

Tyr

His

Glu

580

Gly

Glu

Glu

Arg

Thr

660

Ala

Thr

Val

Asn

Val

740

Phe

Pro

Leu

Gly

Met

405

Thr

Asp

Arg

Asp

Trp

485

Val

Ala

Met

Tyr

His

565

Cys

Leu

Leu

Val

Glu

645

Arg

Ala

Glu

Leu

Asn

725

Ser

Val

Tyr

Glu

Met

390

Leu

Gly

Asp

Phe

Phe

470

Val

Asp

Arg

Arg

Ala

550

Ser

Pro

Lys

Gly

Leu

630

Tyr

Ile

Gln

Glu

Trp

710

Asn

Thr

Leu

Asp

Glu

375

Glu

Arg

Ala

Ala

Thr

455

Val

Met

Lys

Phe

Leu

535

Gln

Tyr

Thr

Ile

Glu

615

Gly

Arg

His

Met

Gly

695

Gly

Leu

Glu

Gly

Met
775

Glu

Ser

His

Thr

Arg

440

Gly

Thr

Tyr

Asp

Ile

520

Glu

Asn

Lys

Ile

Tyr

600

Pro

Arg

Asp

Leu

Gly

680

Phe

Ala

Pro

Val

Ala

760

Ala

Trp

His

Gly

Glu

425

Thr

Val

Thr

Thr

Thr

505

Arg

Val

Glu

Asp

Thr

585

Ala

Glu

Glu

Gly

Val

665

Ser

Asp

Glu

Ile

Arg

745

Asn

Arg

Thr

Arg

Leu

410

Asp

Gln

Ile

Phe

Asn

490

Pro

Ile

Leu

Val

Met

570

Arg

Met

Phe

Leu

Asn

650

Pro

Glu

Ile

Glu

Pro

730

Ala

Leu

Thr

Pro

Ile

395

Gly

Asp

Trp

Thr

Phe

475

Gly

Val

Tyr

Gly

Val

555

Arg

Thr

Glu

Arg

Leu

635

Pro

Ser

Phe

Phe

Arg

715

Glu

Ile

Asn

Pro

Thr

380

Glu

Ala

Tyr

Ile

Gln

460

Val

Tyr

Leu

Pro

Cys

540

Ala

Gln

Tyr

Ile

Tyr

620

Leu

Arg

Leu

Gly

Glu

700

Lys

Arg

Ile

Gly

Thr
780

Glu

Asp

Gln

Tyr

Glu

445

Gly

Gly

Glu

Ser

Leu

525

Ser

Thr

Leu

Ser

Ser

605

Thr

Leu

Val

Asn

Asn

685

Asp

Trp

Tyr

Ala

Gly

765

Gln

Lys

Asn

Arg

Asp

430

Val

Arg

Phe

Glu

Glu

510

Thr

Val

Asp

Met

Leu

590

Asp

Ala

Leu

Arg

Pro

670

Trp

Phe

Val

Leu

Trp

750

Glu

Glu

Val

Gln

Gly

415

Gly

Asp

Asp

Ser

Met

495

Leu

Trp

Ala

Asp

Lys

575

Gly

Asn

Gly

Met

Ser

655

Asp

Ala

Pro

Pro

Ser

735

Met

Arg

Gln

Lys

Ile

400

Arg

Ala

Thr

Ser

Asn

480

Thr

Pro

Asn

Pro

Leu

560

Val

Lys

Pro

Ile

Gln

640

Leu

Gly

Leu

Asp

Tyr

720

Pro

Glu

Leu

Leu
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33

-continued

Leu Ala Ala Ala Met Ala Ala Ala Arg Gly Glu Asp Glu Asp Glu Val
785 790 795 800

Ser Glu Ala Gln Glu Thr Pro Asp His Ala Ile Phe Arg Trp Leu Ala
805 810 815

Ile Ser Phe Ala Ser Ala His Leu Thr Leu Thr Glu Pro Tyr Arg Gly
820 825 830

Gly Cys Gln Ala Gln Asp Tyr Thr Gly Gly Met Gly Ile Val Asn Gly
835 840 845

Ala Lys Trp Asn Pro Arg Thr Gly Thr Ile Asn Asp Phe Ser Tyr Leu
850 855 860

His Thr Asn Cys Leu Glu Leu Ser Phe Tyr Leu Gly Cys Asp Lys Phe
865 870 875 880

Pro His Glu Ser Glu Leu Pro Arg Glu Trp Glu Asn Asn Lys Glu Ala
885 890 895

Leu Leu Thr Phe Met Glu Gln Val His Arg Gly Ile Lys Gly Val Val
900 905 910

Thr Asp Glu Gln Gly Ile Pro Ile Ala Asn Ala Thr Ile Ser Val Ser
915 920 925

Gly Ile Asn His Gly Val Lys Thr Ala Ser Gly Gly Asp Tyr Trp Arg
930 935 940

Ile Leu Asn Pro Gly Glu Tyr Arg Val Thr Ala His Ala Glu Gly Tyr
945 950 955 960

Thr Pro Ser Ala Lys Thr Cys Asn Val Asp Tyr Asp Ile Gly Ala Thr
965 970 975

Gln Cys Asn Phe Ile Leu Ala Arg Ser Asn Trp Lys Arg Ile Arg Glu
980 985 990

Ile Met Ala Met Asn Gly Asn Arg Pro Ile Pro His Ile Asp Pro Ser
995 1000 1005

Arg Pro Met Thr Pro Gln Gln Arg Arg Leu Gln Gln Arg Arg Leu
1010 1015 1020

Gln His Arg Leu Arg Leu Arg Ala Gln Met Arg Leu Arg Arg Leu
1025 1030 1035

Asn Ala Thr Thr Thr Leu Gly Pro His Thr Val Pro Pro Thr Leu
1040 1045 1050

Pro Pro Ala Pro Ala Thr Thr Leu Ser Thr Thr Ile Glu Pro Trp
1055 1060 1065

Gly Leu 1Ile Pro Pro Thr Thr Ala Gly Trp Glu Glu Ser Glu Thr
1070 1075 1080

Glu Thr Tyr Thr Glu Val Val Thr Glu Phe Gly Thr Glu Val Glu
1085 1090 1095

Pro Glu Phe Gly Thr Lys Val Glu Pro Glu Phe Glu Thr Gln Leu
1100 1105 1110

Glu Pro Glu Phe Glu Thr Gln Leu Glu Pro Glu Phe Glu Glu Glu
1115 1120 1125

Glu Glu Glu Glu Lys Glu Glu Glu Ile Ala Thr Gly Gln Ala Phe
1130 1135 1140

Pro Phe Thr Thr Val Glu Thr Tyr Thr Val Asn Phe Gly Asp Phe
1145 1150 1155

<210> SEQ ID NO 4

<211> LENGTH: 469

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 4
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-continued

36

Met

Pro

Thr

Gln

Leu

65

Lys

Leu

Glu

Pro

Lys

145

Val

Cys

Asp

Gly

Gln

225

Val

Ser

Val

Ser

Thr

305

Ala

Asp

Phe

Leu

Tyr

385

Val

Phe

Ser

Asn

Tyr

50

Glu

Leu

Phe

Glu

Asp

130

Gly

Phe

Phe

Arg

Glu

210

Leu

Ile

Ile

Glu

Val

290

Leu

Tyr

Gly

Arg

Arg

370

Pro

Tyr

Ser

Ala

Ser

35

Ala

Asn

Cys

Lys

His

115

Asp

Thr

Gly

Ala

Phe

195

Ser

Gly

Leu

Asn

Ala

275

Pro

Pro

Ser

Val

Tyr

355

Val

Phe

Phe

Glu

Asn

20

Ser

His

Arg

Glu

Ala

100

Asn

Glu

Ile

Ser

Asp

180

Val

Leu

Asp

Ala

Lys

260

Val

Val

Gln

Thr

Arg

340

Ser

Arg

Tyr

Cys

Gln

Asn

Gln

Ile

Ala

Leu

85

Met

Leu

Leu

Asp

Val

165

Leu

Leu

Leu

Glu

Gly

245

Ala

Lys

Asp

Gln

Leu

325

Phe

Ser

His

Lys

Gly
405

Ala

Ala

Pro

Tyr

Gln

70

Gln

Pro

Leu

Val

Val

150

Arg

Ala

Leu

Gly

Gly

230

Asn

Lys

Met

Val

Pro

310

Gln

Leu

Met

Ile

Thr

390

Asn

Ala

Thr

Phe

Ala

55

Gln

Pro

Leu

Pro

Leu

135

Ser

Asp

Pro

Val

Thr

215

Glu

Leu

Tyr

Leu

Met

295

Leu

Leu

Gly

Glu

Ser

375

Asp

Thr

Gln

Phe

Arg

40

Thr

His

Glu

Gln

Gln

120

Glu

Lys

Asp

Gln

Ser

200

Gln

Gln

Leu

Leu

Asp

280

Pro

His

Val

Thr

Asp

360

Pro

Pro

Pro

Arg

Ala

Leu

Arg

Trp

Glu

Pro

105

Pro

Asp

Leu

Gly

Lys

185

Gly

Leu

Cys

Ser

Thr

265

Glu

Gly

Pro

Thr

Ser

345

His

Thr

Phe

Ser

Ala

10

Arg

Gly

Leu

Gly

Lys

90

Ser

Pro

Glu

Val

Lys

170

Pro

Leu

Leu

Ser

His

250

Lys

Ile

Glu

Cys

Asn

330

Gly

Leu

Ala

Ile

Phe
410

His

Val

Glu

Ile

Ser

75

Cys

Ile

Arg

Leu

Thr

155

Phe

Ala

Gly

Val

Ala

235

Ser

Lys

Leu

Phe

Met

315

Pro

Gln

Glu

Pro

Phe

395

Gly

Thr

Pro

Arg

Gln

60

Gly

Cys

Leu

Ser

Gln

140

Gly

Leu

Pro

Leu

Asp

220

Ala

Thr

Thr

Leu

Asp

300

Phe

Tyr

Asn

Ile

Asp

380

Pro

Ser

Leu

Val

Ser

45

Met

Val

Val

Arg

Lys

125

Arg

Thr

Val

Pro

Gly

205

Val

His

Gln

Gln

Gln

285

Pro

Pro

Gln

Val

Leu

365

Thr

Glu

Lys

Leu

Ala

Phe

Arg

Gly

Val

Glu

110

Tyr

Ile

Val

Glu

Leu

190

Gly

Val

Val

Ser

Ala

270

Leu

Thr

Leu

Ala

Ser

350

Glu

Leu

Cys

Ile

Ser

15

Thr

Ser

Pro

Val

Gly

Val

Ile

Lys

Leu

Asp

175

Asp

Gly

Thr

Ser

Arg

255

Ala

Ser

Asn

Ala

Thr

335

Asp

Trp

Gly

Pro

Ile
415

Pro

Tyr

Arg

Phe

Lys

80

Thr

Ser

His

Leu

Ala

160

Tyr

Thr

Gly

Gly

Arg

240

Asp

Ser

Ala

Tyr

Thr

320

Ile

Ile

Thr

Cys

His

400

Arg
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-continued

38

Gly

Ala

Pro

Leu
465

Pro

Thr

Ile

450

Gly

Glu

Gln

435

Ser

Leu

Asp Gln Thr Val Leu Leu Val Thr

420

425

Thr Ala Cys Leu Val Asn Leu Arg

440

Phe Ser Gly Phe Gly Ala Glu Asp

Gly Pro

<210> SEQ ID NO 5
<211> LENGTH: 39000
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 5

ccagacatag gcaaggcgca

ccagcagagg

aagccagata

gggacttegt

agcccaaget

cctgtectcea

cccagectygyg

ccctectece

gtctecatgg

cccaggeagt

actaaacaca

ctcteagtec

ccteagtete

ttettgetee

gcaggtccca

tgtccccage

ccaggecagyg

ttattcctga

cacagcacac

caccgacggyg

tectgtegece

gggttcaagt

ccatgeccag

ggtctcgaac

acaggcatga

agctcectygyg

ggtcctcaga

ggtctetgee

ggaggctaca

tgacttacce

ccacacaacc

ccaggccaga

CCtgggtgtg

aagcgcaaac

ggctccacce

gaaagcaact

tcceecgacge

caacctgete

gccacggcac

cctgeatttt

tatccactat

cteccectecace

ccatggtetyg

agagccaggt

atggtatcta

ccteccccag

ggcecttety

agggctaage

catttcattce

aggctggagt

gattctecty

ctaacttttyg

tccegaccete

gccactgeac

gccacatgac

acaggaaaag

ttccaggatce

gaggcttcag

ctggttcace

455

aggtgataca

agcccagaat

ctggccaggt

aaggagacag

tcttaggtty

accacctatg

gecacctgect

accctegtygyg

agagtgtgge

tttcctaaac

gggtccaagt

dggcaaggag

ctgagcacct

cacctggaca

gcaaagaatc

gggctecact

gaaggctgca

cagatgccat

caccctgtac

atcgetttta

gcagtggege

cctecagecte

tattttagta

aaatgatctg

ceggeccatt

cctaagggtt

ctgagcactyg

agaagtacag

agggttcect

tcccaaccaa

gtaggcagce

ccaggacaga

gctacaggece

gcaccectga

gagtaaggag

ctgectggec

gtgctatget

cceceegetygy

cctgeectty

agaaggatgg

aacttctgac

cctgaaggat

tcacgeggea

ggtgctctcea

taggccagtyg

tgcctatcag

ggcactgcgg

cagggcagca

tgggccaage

tttttatata

gatcttgget

ccgagtaget

gacatggggt

cctaccteag

catcactttt

accccatccee

cccaaggetyg

gctgaaagca

gaactcaaaa

agcaggggtc

Val Pro Asp
430

Ser Leu Ala
445

Asp Asp Leu
460

accatggggy
gagctggaat
tgtgggccag
ggcetteect
taacccecty
ccatggggca
ggcecttete
geccectgat
getecectee
gcttcaaaac
aagacgagtyg
ccceccagaac
gagtggcect
ggtgtgtggyg
cccacgagty
ctgtaatcgyg
atcgtgegee
actctgatga
gctacaggca
tttttgagag
cactgcaact
gagattacag
ttcaccatgt
ccteccaaag
aaatagcacc
accccaacce
cttgetggge
gecttgggece
ccagatgtga

agctttgget

Phe Ser

Cys Gln

Gly Gly

ccaggagget
ggagacaggg
gecaggettyg
ctgcatctee
ccaagtttet
cacgctcagyg
agcctcaatg
gcacccteat
acacctgtgt
agtcccagac
ccectacaca
tggctaaage
ggatgtcage
tgggcaggtyg
ctgcagtgte
aggaggcettt
ctcacatgca
ggtattaggg
aaaaggacac
ggagcctcac
tctecctect
gtgccegeca
tggtcagget
tgctgggatt
ctctgaacaa
aggtctggea
cagtcagaga
cgecteecty
gacttgaatt

cctecaggaa

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
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ccaggaagcet

cttggtggga

cctacagegyg

cagctttect

gacagggcett

gttcctgeta

ctggacagga

agcatgagge

cacaaagaaa

ctcaaataga

ttacaacaga

ctcacaggge

gatctcactt

agggtcctca

gtcteeggea

ctatggcagt

cagcagtacc

gaacccacag

ctgagactct

cccaaggace

ccatgggtge

actaggaccc

gccatgactt

cecttggect

ggcaagacca

ctcaagggag

gagccacaga

tgatgttcaa

gcacctgtgt

gaaaacatcc

acacactccce

acttggaagc

taagctaaac

tgggcctgaa

gtggccccag

cagggactcc

gatataccaa

gttagctgaa

tgcccaaaaa

tccaggtace

tgccaggtgg

gatcaggatg

agggtgggte

cttctactcee

gcaaggtcta

gctggtcagg

cactctctcece

gcacaggace

acacagggaa

acacaacagg

ctgagtcaag

cctettacce

agtgggaaag

ccagtgggea

aggaaaatga

cagagaaaat

cagaccccac

ggtcaggaca

ataccacact

tggatcccag

aagggatcca

gggcagtgag

cceceectety

taggtggggt

agacccactt

gtcaaataaa

ggcaagttge

ttgatcttee

cecctttectyg

cgcccacaat

tgcttaggat

aacagtctca

gtgggggect

gagaggcttt

ccacccecea

agatcgagaa

aaagagccct

tacacctttyg

ctgtggagec
tctcagattyg
gggatgggge
tcctggetge
agggcteect
tagaaaggag
ataacttgga
ccegggggaa
actgtgaaat
gttaggcage
agcaggggat
ccagceeged
caaattcata
ggagaggtag
ggctgagtet
catggacagg
gggcagcage
cctectgece
gtgggtgete
ggttcaaaac
ggctgcatce
gaacatttta
tgggcctect
cagctaccte
getgggaatce
gttcagatge
aatcaatttt
aagtcaaggc
cctgatgatg
ggctcagtte
gcagctectt
gggecctgee
gaatctgaga
gectgtggee
cccaagagte
ctggagtgtt
acagctgget
ttggcatcta

gggacctcaa

cectetgete

accectggggt

cteectgtece

agctaagacc

cacctggtta

gtgaaggagt

cccttgeatyg

gggcttggtyg

ttcaagacaa

agttactaaa

ctgtgggtgg

ctgcaaggca

cctcecatttt

catcecctegy

gggcctcaag

ctcttecaggy

aggtaaacca

agccectgec

tcagcagtgt

ccataggtga

tgagcacagg

ggcccatete

gccaggtggc

tgaccaagaa

CthgggCCg

ataggcctca

gagagaccac

aagtgtccca

gacactccca

ctagtctact

ccaaatcctce

ctctgeggga

cccagtgact

tetgtggtgg

ttcaaactcc

aatatcatta

ccgacctece

cagaagccag

attctttcca

ctgaaaagtt gccacctgtyg

cagcggtgag ggacaggaag

atggctctge agctatgagyg

aggcaacagg attcagcaat

acagcaaaaa agaaaataca

caggcctgea gctacctete

cggcaggece acaggcacac

aagaaaggat tcccctgaag

ctttatccag acaggcgect

atacagtctce gccaaatgat

ggctgggetyg ggccctctat

ggggctgace tgcaagcegga

ccecegecece atcteteccee

atccaggcce actccactee

gggecetggg cttagggtat

gtaggctaaa gtcctetgge

gccaggaggt ggagtcctet

cacattgggg gtcaggacca

ggcaagctca gagcagagcet

caccatccca gcagaagett

tgggcagact ggaacataac

ctgggetget ccagectgtt

agggcacagc ttagaccaaa

ggaactagca agcctatget

getggeacce actcetggtg

ggcggttcaa ggcagtctta

agcacctget getttgateg

gaggcectgg gcagetgagt

getgaccate caaacaccag

tgctggtacyg aacccaacce

ccacaagcca cctttgtggyg

agccaatcct agcagaaagg

gttececeeg ccccaggect

gctcactece acccccaaca

acccacceca gccctageat

atgtacaaat aagatccaaa

tcccacagag cctteccagyg

tcggagttta tggttteatt

agaatcacta ccacacatat

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140



41

US 7,588,915 B2

-continued

42

gaatttgaac

tggccagtet

gcagttctga

atgatggcac

aggaggactg

caggacacag

gaagctgtee

agtctgggat

aaaattccta

gaatatctta

tgtttettee

ttgtggggac

tcccacctag

gtaaatttgt

acatgagcac

attttetgte

catcttaaag

ggtgatcaga

agcagcagag

acggegecca

gecgcacaag

gagtgccaga

tgctgggtac

gacaccaagt

acaaaaaaga

tttcagtcat

tctaggtgte

gtgacattce

gtcecccagea

cacatttata

gagctttgga

acaccgcacc

gtgaccatat

gattagggtg

agaaggtcac

ccaaggatgg

ccaaaagaca

tgttgacage

gaggcaagte

tcacacatge

attcgecace

gececcacte

tgtgaatgat

agcatgagtt

acgaagtaag

ccaggcagag

acaagcaatt

cctttttect

cagttaggec

actttgeece

tagaagatgg

cactgttgee

ccatctccect

ccctatgact

tgacctgaga

aaagggaaat

acttatgtcet

acttgaacca

ggcagagcag

agtgaactge

gaatcatcca

agcagcaagc

tcacagtttt

catctagett

aaagagaatc

gggggaaagt

gagactcggt

cgtgaaatct

caggcttaga

tatacatttg

aaaaagagta

cccecaaccece

ttagaaatag

gcatctaatt

gtgacggcag

ccagcageca

ccagccagge

agccacagga

caaactgagc

ttcattagta

cttccaccat

tggctecteg

ggtgccatte

ttgtttecgy

ggaagcccca

aaactagcac

cccatcacca

ttcttttcte

aggtacaaac

actcctgtet

tcctgaggac

accttctcte

ccaatgtgca

atccaaccat

gaaagcggca

taaaagctta

actcagcaga

gecttectygyg

aggcaggagt

ctccaaccac

ccatgattca

tgcgactget

atagaaggct

ctcacctege

cagctetgtt

gecttaccety

ccaagaatag

agaagatcta

taaccagcac

tgtgtgtgtg

getgggeact

aaccgcatce

ggtettggca

ccatgactga

aggcagagcc

ccagaggetyg

ccacagagct

aacaaaaggc

agcgctetga

agttttatac

ccatttecteg

tctatggetyg

cagcattggyg

gecttggaaa

atcctggeag

tagaacaggg

agcacaaggc

acaccccatt

aaaggaccaa

tcacacaatg

aacagatgtg

ttgctttety

catgaaagca

gggccaacag

gtcagcagca

agaacctett

aagaggaata

actgggagta

ggaacaaggc

ctgggectga

acagtctaag

ctctagagag

ttagactgtg

tctaacagag

cagtacgtge

ggttcctete

ttactgtcca

actgggatgt

tccaggaaaa

tgtgtgtgca

atatgattgt

cagaaattaa

gatgtaacta

tgtcctggta

tgaagtgatg

gagagaggcec

atctgttaaa

ggtgggaaat

gtacagacac

tgaaaaaaaa

caggaacttc aaaataaaaa

tctettettt tecagggget

cctetggeag getgcatcac

aaaacaaaga ggagctgaga

gegtggcaga gggagcetceca

tgggggtgga ggccttgagg

gggececgge ttccaaaact

aatgctatca aaaagtgagt

taatacaaat gggattggca

ctatctgacce accacggtygg

gtteccactt gggatgtggt

gtcacagact atcttcctaa

aatgtgtgtyg gacagaccaa

tgccatctcee acataggaag

cccatecttyg tcaattaaat

caggaaggct gaattgettg

agattcaaca gtaaatctct

ggagttcaga aatcagccag

ctceggecege atcgactceca

ggcgcetcace ttaggetett

aaagacccgt tcatagtgga

aacacccagg aggcagcagg

ttceccagcac cteggatttyg

actccatggt gttgtgetgyg

cctgacatga gcccctcata

caacacacac aaacttcacc

agtggatgga acagaacctg

agcagacttc ccaaaaagct

ctcatatata tatatacaca

cgcacatgtyg cgtgtgcatg

actgggttgg agagtgaccc

catccccaga atctctgaat

gttaggaaga ggtaatactg

agaaacggaa acacacacac

cacctctaat ccaaggaatg

tgggacagac actcagagcce

agcaaatatt tgagggtttc

ggctattgag cacttgatgt

accagatttc agatgcaaac

acaagtttta taccgattac

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540
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atgttggaaa aattgtattt ggatatactg cgttaagtaa aatatataat taaattaaat 6600
tctacctatt ttccttttat cattttaaaa tatggctcect agaaaattct aagttacaca 6660
catgccccaa atatatacca gacagcacta tgacagaaca tgtcctgcct tcectaaatggg 6720
ctatgtccta aatgtcatca ctacaaactc tgacttagga aatgaaaaca ctgaccccat 6780
gggaaggggt ctagagatgg agacctcaca agagccagca gctctgetge cagggcccte 6840
aggaagcagc agctcgctte tetectcaga tggccactge tgcagcagcet agatgcacac 6900
atgaagcgcece atagaacaag gagccagcaa gaatgtcctt catccctaca cacagetgag 6960
cgactcaaat ttttaacaca gaaagttaac tgattcagat atgcacacca atcatctaga 7020
ttttacaact gcagctagat gaggctgggt gaataggact catccactcc ccaccgtggg 7080
gagaggagaa acagcgggtg tcccaggtgt catggtactc agactaggac ttgagcaaca 7140
gaaagagatyg gcttgaggag aaaacggaga aatgccacct aggtggtaag aaagctcaca 7200
aggtttcaaa agacacagat accatgagac tttcacatct atcgttcatt ccaaagccac 7260
gttatttgga gtgcagtcag cacacctgtg tttgaagccc ctgggatgcet ttttataaaa 7320
tgcaggttee caggctccat cgcaggecaa caactccaac cccaggagac gctgatgtac 7380
acactaaagc tatgcctgtg taaatggtaa agctttgtat gtgggtttca atccactcca 7440
ggtatctatc aactgctgag catggtataa actaggcact gtatcatgag caggatggaa 7500
agatgtccca gtgctcatac gcectggtcagg gagacatgta aacaagcagt gacaaaactg 7560
tgacatctgg tcagaaaggc ccaaccttca ggcgcctgtg tgtgagctgg gcaagaaagg 7620
gtataagaga gaacagggcc cagtcaggag actgtgagtt agtttgcact ttatcctggg 7680
gcggatctga gagctgctga agggttctaa gttgtgcaga tcaatgacta ctcectcectggtyg 7740
gacagactgyg aggtgagcag gaggcaaggg gaccacttag aggcaaaggc tgtaagagaa 7800
aaacctgaga aaaacagata gctgcttaca ttccacttgt atgcaaaaat ttaaaaaaaa 7860
agagttgaag caacagttac aaatcaggag atttcagctc aaaatgcagg gttctggctce 7920
ttttcaaagg ggcctatgtyg acaaccctgg gcccatattce cagaagctge cctgtggtca 7980
gtgcacggtyg cttcaatctg ttcaccttca atgcaaacgc tgcaagggga ggcacctgtg 8040
gggtgtggayg gcacccgaaa ccctaacaaa ggcaccaggg tgggaatcca ggtcttcaga 8100
agccaaacce taggaaccca gtaaatggtce agacaggcag tagccatgag gaagggagac 8160
ttgagggttc cactggttcc cagcttggtce ccctagaaac aatgggtgcce attaaccaag 8220
agaagggtat aggaaagaca gtctgatgece cggggtgggyg gaaggggtgyg gcaatcccac 8280
ttgctggaga gtgccgtggt tactattata ttaaaacgag gatggatctg tgcatgectg 8340
gccagtggaa atcgcaccce cgectcagtt cttgggcttg ctetccatcet tectgcttac 8400
cagaatgatt ttggtctcat ctagttcggce ctgcacttta gtcatgggat cagcttctceg 8460
tgggttctag gaaagagtga aaaataataa agtcaggact ggagtggcta cctgcaaaca 8520
aaacctaaaa ctgaggaagc tggacaaact ttcacaggtt aaaaaccaca gcctgggccg 8580
ggcacagtgg ctcacgcctg taatcccage attttgggag gatgaggcgg gtggatcacce 8640
agagatcaag agttcgagac cagcctgacc aacatggtga aaccgtctct actaaaaata 8700
caaaaattag ccaggcgtgg tggcacatgc ctgtaatccce agctactcgg gaggctgagg 8760
caggagaatc gcttgaaccc aggaggtgca ggttgagtga gccgagattg cgccactgca 8820
cteccagectyg ggaaacagag tgagactcca actcaaaaaa caaaaaacaa aaaaaaaaac 8880
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ccacagectyg

tctgaacgta

aagctgtcag

ggattctggg

ggtgaccatc

tgtcgacttyg

cccactgtge

gaatgaggct

aacagagaaa

tattctgaga

gtatttgaat

aaagcaattt

tgtgtttgga

taatattagt

tgtggtgcaa

agagtgaagg

ggcacagcetyg

acccagctca

tettgggtty

cttatgtcete

tccaagteca

ggatgggtat

gtggcacaga

cagacttett

ggaagctcaa

cacacacagg

atgcaaagcc

ggccccagga

gggatctgga

aagaggcecte

cccagggect

gactgggagt

agcactgtge

tattcacaat

gctaaccata

cttgtcctta

agaggaggga

gaatgaggag

atccccaatt

ctggtcagtyg

tttaacatgt

gattctetgt

aagtaattag

ccacatggtyg

cagggctggg

cttggagaat

actcaccagt

ccttggectt

atctaggcta

atcaaaagta

tttaaactac

tttaaaaaag

ggtattttgg

aattagcacc

ctgactgaca

cattcaagag

tctecgagygy

catgagggac

cagggaaggyg

agggactgec

ggagaggcaa

tcattgtcag

tagtctaagg

ttaatccccece

tagctetggyg

agcttggece

agggcttaaa

gcatttccaa

gCCCttgggg

tgctttetta

cagtctteca

aggggggtta

taaaatcctce

ccacaggatt

tcceccaagga

aggatctgac

atgatggtga

daggaagagyg

aagattcaaa

gaggaattgt

aacagaaacc

tttccaaaca

accagaacta

tctgctgaag

taatggattg

tcatctagta

ggtctcaatyg

cacagcccag

aagttcttte

tgcccagece

agatttccag

agaattaggt

thtCtgggg

gtacgcaaaa

tcaaggtaga

ggagactcct

tcccatecca

agcaccgggyg

ggctgaaaaa

atcaacccct

ataaaaaact

caatgaccac

agacaagaga

caaatcaaag

caagtcttgt

aacgccetget

gaaacagcca

gtgtattcct

ctectgtgetyg

aaaaatcttt

tattatagca

gtctagaaaa

atatgattga

gttcatttec

aagagaaatg

ccagaagatt

gecectgaaa

acagggggtt

catggggtca

ctttaagtaa

caaagcctge

gtaaggcttyg

tcagggcagt

cttcctttaa

tagcagggga

cctgcaagac

acagggctte

gaaggaggaa

caaattttta

gagatgaacc

aaaaaagggg

ccectagatt

tataggatga

aaatttaaag

gggatgcagc

tgagcagaag

gagaatagat

aggaaaccca

tgtgttgact

gtcecagtee

caccttctcec

acctgcaaga

tcagacacat

catccaatgt

ggagaggctt

ttaggaccag

gtggtgcaga

taagctcggyg

ctcccaaact

tcagagcage

acctgetggy

agattagcta

aaggtacagt

atcactttga

taaggattac

ccaatgctaa

tcagaaaaga

gtcaccaatg

aagtgcatac

taaacgtggyg

ctagagcttyg ggttcccegy

agagaggaca ccagcatcag

tggcttttte agtttcacat

ccctacctgg tatctactga

tcctactgge cagtctatce

aaaggagact caacaagcct

accecctgage acctcaccect

tgagggggac atataatgge

tcattaaaac atatcctaaa

tcacttgggyg agtaataaag

cactggtect ctaattttece

taagaaacca ccagattcca

agcctetgac ttcaaagagt

aatgcttagg tgctaagcetce

aactgcagga ggcaatgggyg

cacagggggc gagaacacaa

gctatgacte agtggectag

tacagggatg ccaaattgtc

ttggacacat catttcatcc

ataaatgtgce ccattcatca

agcaaggtaa aggccacccg

ctatcattce ggacgtagac

ggatgctgac atgagggcett

taggccaaat gaagccactce

agcagcacag cccaatggge

taaataccca gaggcccagt

aaacacaccce ttgacaacat

tcaggccaag ctatatctta

tagggaacce tggacaagcc

caaaagacag gaaattaccc

tttgctccac tctggtgggt

ctgccageta aggectccag

tgtacaggtc ttccgcaaaa

aaggattcag agttgataca

agcttacaaa taagaacctt

acaacagaaa aacaaataaa

gcagagataa atgagaacaa

ctcteccagat tttgtatace

cctecaaaga aactgagaac

aagggcaggce acagtttgaa

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280
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gaacagagca agaacactga aatatttgtg atgcgatttc acttctatga tgttaatage 11340
acagagatcc cacataaagt gtatatagtc aatcctgect gtatcataac tgacatttat 11400
atcatcaatt cagtaactct atgtcacgtg acttgaggtt agcataagtg tgagatgatc 11460
tttgtcecta cctgatgaaa ctcatgtaac tctttcectga tcectgtcectgta taacatacac 11520
atctaaataa atgcctaaac ctgaattatc agaaagaaaa aatagttttt tcagattcct 11580
gatcaaaaaa tctacgatgc acagaataca tatagtacct caacagtgct agctggaaat 11640
ccttttttga ggggtctgca actctgaaga ggatagggaa gaatacgata tgaaggctge 11700
ttactgctcce aaaagagtca gaccctaatc ttaaatgagt ctaagtttga gggcaatttt 11760
atctgggaag ctcagacttc aacagtgggc acagaattct gcataaatag gaaaaggaag 11820
aggtgggaaa gagagaacaa gctagaggag gagtagggtc ccagtagaaa ggagaaagct 11880
gggtgctatg tgaggtgagg catggcagcc aggccagcac acgcacagaa gttggagggt 11940
cttcttacct tgttctttga cagaagctct agtgccttte gatgagcecgcet ccacaatcag 12000
ttgactcgtg aaggtcatga attcctgaac gctaagaaac acaaaatgta tttattgecct 12060
acttcttatc accttgtcecc caacacagtg gaaagtgacc tctgggctta tacattaagt 12120
agacattgct tcttggtttc attcctttcec ctecccatcce tagtaacaaa cactctataa 12180
atgagcacaa atactgataa ttatgaatta tcatcaccat gaaagctcca tcectgtttget 12240
acctggctca ccaaaacagg tgaattttct ggggggtttt tccacaggat acagtcaatt 12300
ttacattttg gtgaatgcat aatttggaat gcaatggaaa aacaagaggc aggtcctget 12360
ctcaaggtcce caataacttc caagaagcag gacatttata agaactgcac tagaagaata 12420
gtgtgcaaaa actgtcaggc agaaatgcac aaccatttat ggctgtgtcc acatgacaga 12480
ccetegecaat gecacataca cccatagtga gtgetggete aggtcectgcetg gggctegtece 12540
acagaacgag cgcaagacac tctggatgga acaaaaggaa aactgctcat ccaagacaaa 12600
gaagtgggaa atggctcata caaagggtga aagggagaag gtccatcatg ggctcaacag 12660
agagatctat ccagaacaga acagtcacag gagatggtac agccagagga agaggtgctg 12720
acaaggagcc tccaactgag gatgtgatat aaagggcaac cagggccatc aaagcagggt 12780
gctcaaatgg gagtctgcag caggctccag cagagccata taggtaactg aaggcctgac 12840
tctgggectyg tgtgectgtge ctccacatta aaaaaatcaa gatttgtgca acagttaaac 12900
gaggtaatac gtgtaaagca cttggaacaa tgcctgcaca cacagtatta cttgttaata 12960
tcttgaggga ctgaagtgat caaaataacc cctcagaaaa gaagacctca aacaaggaag 13020
gctttgcagt aaacctagag acagcatttg agacacggct ataaagagac aaaggaagaa 13080
ctgcattgtg acagcatgta tacaaagacc aaaaaagctg ggaaactact ttttcaactt 13140
tggaatcggg taattatagg gcacaaagga cgtaagtaaa gcggtcttat aagaaaacaa 13200
gctcaggeceg gacgtggtgg ctcaagectg taatcctage actttgggag gccaaggcag 13260
gcggatcact tgagctcagg agttcgagac cagcctgget aacatggtaa aaccccatct 13320
ctactaaaaa tacaaaaatt agccgggtgt ggtggtgcge gcctgtaatc ccagctactt 13380
gggaggctga ggcaggagaa tcacttgaac ccaggaggcg gaggttgcag tgagctgaca 13440
ctgtgccact gcactccage ctgggtgaca gagcaagact ccatctaaaa taaaataaat 13500
aaataaataa atcagctggg acatgtgttg ttttaagaca tattagtaga gatgtccctt 13560
tagtgttgca gctgttagtc attggaaact agtgtgggca tcccaagcag gtgaggtata 13620
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agtcctacaa gtgaaatctc tgagaatctt aagtactaat gggaaggaaa aaggaaaaag 13680
aatcagagcc aagttggcac caaaagttcc atctgagaaa agcaacaaca cagagcagtg 13740
aatgtaggcc atggtaaaga ctgcaaagac caagaacccce aagaaggagc taaaagataa 13800
tgcagcaatt ccgcttctgg gtaaatacca aaaaaatgcg agcagggtct tgaagagata 13860
tttgtacatc catgttcata gcagtatcat tcacaatggc tgaaatgtgg aagcaaccca 13920
ggtgtccact gacagatgaa cagataagca aaatgtggtg aataatacaa tggattattc 13980
agccttaaaa aggaaagaaa ttctgatata tgcaacaaga tgcatgagcc ttgaggacat 14040
tatgctacat gaaataagcc agacacacaa aaactatatg attccattta tctaaggtcg 14100
ccagaaaagt caaaatcaca gagacaaatt agaatggcag ttgccatggg ctgggggaga 14160
agggaatgtg tttaatagac acgaatttga taaaaaggag ttctggagac gattgacagt 14220
gatggctgca caacactatc aatctatttc atatcaatgc actcactaca cgcttaaaga 14280
tagtgaagat aaattttgtg taccatttta ccacaattaa aaatattttt ttaaaagaac 14340
tcaaagaagc agaaagtttc aacaaaataa catttttttt tttttacatc cagcaagtcc 14400
ttggcaaaga actctcatca agaaccagct gcactgaagc agggaaaaca gaatccaaac 14460
ggcagattcc atcagatttt gagacaagat gaccatagat accgaccatg tagggtcctc 14520
cttectttegt gectgagtca ccccaatcce tceccacgaat ggtctggaag tgtctgtgtt 14580
acttctaaca cgttccagca attaaagcgc cccagaaaca agtaaaagcc tgtaagccct 14640
acagatccca tgcttcattt gecatcttceceg tgtggaatce ttttgtacca ctagtgtcca 14700
actaaaaagc gttaaacctg gcectttcagtt ctagctggtt gtgatataac ctcttggtac 14760
ctcagtgact tcacccatta aaaacaaaca aaaaaaagta tatcactatc tctcatacag 14820
aattgttggg aagccccgca agaaaatcaa aatatggctce tcaagatgcg gcacccaage 14880
tceccagagte agaatcactg ggtgggaagt gttggtctaa aatataaata ccgaggccte 14940
aatctactaa ttcagaacat cttggcatga agcttggaaa tctgcactac ttcacagtct 15000
ccttaaaatt tttacacgac agaaatttga aaaacactga gtagagaact atattctaga 15060
atggtataag ctcttaaaga gctaatgttg gttcctcaaa ggtagagtcc acggccagat 15120
tccattatag gagaccaagc ccggacagca gaccccgggce cctcecccacce cecgceececgee 15180
tctgactegg acaccagect tetcagacce cgggcactcecg gccaccccege cctgecccta 15240
ccettggect cctcecaccet ceccctecatee ctececgcecgac cccaggcecca ctcecgacteg 15300
gaccecccacce ccagtectcet ccgeccgacce geccacggceec accagcectgt geccegetcace 15360
tggatctctyg gaaaaagctyg aaggaagaca catcgtatge ggctttgage agcaccacct 15420
tggcctegece tttgtagagg acgctgaggce tgtacagett catggectcecg cgccctcagg 15480
ccgcceegect geccagcectge gggacccgtt ctcagggage agcecgcggcecg ccgceccecteg 15540
ggaccgcege cgcctaccgg cctetcageca gecggetget gacggggcca ccgecggett 15600
cctectectg getegcaate cacttecgga tcecggtcage ctggttgagg gttctcatac 15660
tcecggatgca gaaatgtgag cccggaagta caatgcagceg aggggcggga tgccacgect 15720
cgecgtaagcet tggcccectece ctgctegeca ggtggagteg ggcgegceggce gggataccgt 15780
actgtcettgt gectgggtggt getgggecte ccacagegge ctgaaccctt cttttttttt 15840
tttttetttt ctttecttttt ttaaagtaag catttttttt attattatac tttaagtttt 15900
agggtacatg tgcacaacgt gcaggtttgt tacatatgta tacatgtgcc atgttggtgt 15960
gctgcaccca ttaactcgte atttagcatt aagtatatct cctaatgcta tcectcecccecce 16020
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ctcceeccac cccacaacag teccceggtgt gtgatgtteg ccecttectgtg tecatgtgtt 16080
cttattgttc aattcccacc tatgagtgag aacatgcggt gtttggtttt ttgteccttge 16140
aatagtttgc tgagaatgat ggtttccagce ttcatccatg tccctacaaa ggacatgaac 16200
tcatcatttt ttatggctgc atagtattcc atggtgtata tgtgccacat tttaggagga 16260
gcttgtacca tteccttectga aactattcca atcaaaagaa aaagagagaa tcctccctaa 16320
ctcattttat gaggccagca tcatcctgat accaaagggt ggcagagaga gacacaacaa 16380
aaaaagaatt ttagaccaat atccttgatg aacattgaag caaaaatcct cagtaaaata 16440
ctggcaaacc gaatccagca acacatcaaa aagcttatcce accatgatca agtgggcttce 16500
atccctggga tgcaaggctg gttcaacata cgaaaatcag taaacgtaat ccagcatata 16560
aacagaacca aagacaaaaa ccacatgatt atctcaatag atgcagaaaa ggcctttgac 16620
aaaattcaac aaccctcatg ctaaaaactc tcaataaatt aggtattgat gggacgtatc 16680
tcaaaataat aagagctatc tatgacaaac ccacagccaa tatcatactg aatggacaaa 16740
aactggaagc attccctttg aaaactggca caagactggg atgccctcte tcaccactce 16800
ttttcaacat agtgttggaa gttctggcca gggcaatcag gtaggagaag gaaataaagg 16860
gtattcaatt aagaaaagag gaagtcaaat tgtccctgtt tgcagatgac atgattgtat 16920
atctagaaaa ccccatcgtce tcagcccaaa atctccttaa gctgataage aacttcagca 16980
aagtctcagg atacaaaatc aatgtgcaaa aatcacaagc agtcttatac accaataaca 17040
gacagagagc caaatcatga gtgaactccc attcacaatt gcttcaaaga gaataaaata 17100
cctaggaatc caacttacaa gggatgtgaa ggacctcttce aaggagaact acaaacgact 17160
gctcaatgaa ataaaagagg atacaaacaa atggaagaac attccatgct catgggtagg 17220
aagaatcagt atcgtgaaaa tggccatact gcccaaggta atttatagat tcaatgccat 17280
ccectatcaag ctaccaatga ctttettcac agaattggaa aaaactaaag ttcatatgga 17340
accaaaaaag agcccgcatt gccaagtcaa tcctaagcca aaagaacaaa gctggaggca 17400
tcacactacc tgacttctaa ctatactaca aggctacagt aaccaaaaca gcatgctact 17460
ggtaccaaaa cagagatata gagcaatgga acagaacaga gccctcagaa ataatgccge 17520
atatctacaa gcatctgatc tttgacaaac ctgacaaaaa caagcaatgg ggaaaggatt 17580
ccctatttaa taaatggtgce tgggaaaact ggctagccat atgtagaaag ctgaaactgg 17640
atcccttect tacaccttat acaaaaatta attcaagatg gattaaagac ttacatgtta 17700
gacctaaaac cataaaaacc ctagaagaaa acctaggcaa taccattcag gacataggca 17760
tgggcaagga cttcatgtct aaaacaccaa aagcaatggc aacaaaagcc aaaattgaca 17820
aatgggatct aattaaacta aagagcttct gcacagcaaa agaaactacc atcagagtga 17880
acaggcaacc tacagaatgg gagaaaattt ttgcaaccta ctcatctgac aaagggctaa 17940
tatccagaat ctacaatgaa ctcaaacaaa tttacaagaa aaaaacaaac aaccccatca 18000
acaaatgggc gaaggatatg aacagacact tctcaaaaga agacatttat gtagccaaaa 18060
aacacatgaa aaaatgctca tcatcactgg ccatcagaga aatgcaaatc aaaaccacaa 18120
tgagatacca tctcacacca gttagaatgg tgatcattaa aaagtcagga aacaacaggt 18180
gctggagagg atgtggagaa ataggaacac ttttacactg ttcgtgggac tgtaaactag 18240
ttcaaccatt gtggaagtca gtgtggcgat tcctcaggga tctagaactg gaaataccat 18300
ttgacccage catcccatta ctaggtatat acccaaagga ttataaatca tgctgctata 18360
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aggacacatg cacacgtatg tttattgtgg cactgttcac aatagcaaag acttggaacc 18420
aacccaaatg aacccttett tttgcttgeg ttgttgaaag aaggcaagtc tatggatagg 18480
aatgagtgag gcacagctcc ctgaggatgc catatcttge ccgtttcecttg tgtattaagt 18540
gacatcacgt gttaccaaac taaaccggct gcatttgccet gcgcacaaca taaaaccaaa 18600
cacccaagca ttggattttt gtagcaagaa agatgtattg ccaagcagcc ttgcaagggg 18660
acagaagacg ggctcaaatc tgtctcecccaa tacttgctte gcagcagtag atttaaggga 18720
gagattttgg aagtggagtt tcgggctgga cggtgattgg ctgaaacgaa gaagtgttta 18780
gaaaatctct tggtcatgag ctgttgcttc ttcatgctge ttcaagggtc acatgcagat 18840
tcaggaggtg gtataaaaca agctgtggga atttgggctg tgacatcaaa gggccgctcece 18900
tcgggctagt aagtctattt tgcacaggct ccagtcagcce atattggttc caacctgtte 18960
cagcaagttg tataagcaga ggggattata gcaaactgtt tccttatcgg ctgccctgca 19020
agacaagctc aagatttctg ttagttacca gtttctttaa ccctgtcggg cacagtttca 19080
catgtaatca gaaaggaact tgcaagacac atacaactga aagaaacttg gtctttggaa 19140
gttgtcagta aggtcacaaa gttgtgatgc tagaagcagc cgtatctgag attatgggaa 19200
agagatgata tattggaaaa acaacagcat cactttaaac attactctaa atcaaggttt 19260
ctcaaccttg gcactattga cattttgggt tagatagttc tttcttgttg ggagactgcecce 19320
ctgtacattg tgtaggcagc atctcaggcc tttgtagaaa tgtcagtacc aacccaccce 19380
ctccccactg cacaatcaaa aacgtcaaaa tgtcecctttgg gagcagtagt tttgagaaac 19440
attgctttgce agatatatat gtttgtttgt ttgttttgct ttgtgacagg gtcttactct 19500
gttgcccagyg cagaagtgca atggtgtgat cccactcact gcaacctctg ccteccaggt 19560
tcaagcgatt ctcatgcctc agcctceccga gtagctggga ttacaggaat gcatccatac 19620
acgcggctaa tttttgtatt tttaatagag atgggatttc accatgttgg ccaggctggt 19680
ctgaaactcc tggcctcatg tgatccaccce acctcgacct cccaaattge tgggattaca 19740
agcttaagcce actgcgccca gctgagaaac attgctttaa ataatctgtg gtgaaaggaa 19800
gttcccacca cctgeccact cactcagtac ctctgtcacce aaccctcectte cctgggtgtt 19860
tccaagtaca gagggtggaa agggcttttce cacatttcecce ctgttttggt agtaaacatt 19920
aggaacagcc attggccgtg gctaggctca gccacccaca gatatggaca cagtagtctg 19980
acaagctggg ttgctgggtg ctatcagtcc aggctcaact gcttgcactg acaccattte 20040
cctataggag gcaggtgaga gccatttcectg aggaaagtct ctggagcccce tettecttee 20100
actgaaagtt gtgcaaaaag atcaggaaga cagcgcttgg atggaataaa tttcagtgta 20160
tccacttgac acattatagt ggctgtccca aagtttacct tatgccaagt actttccatg 20220
tgccacatca tttaatcctc acaaaaacag gggaaaatat tattgccacc ctacagacat 20280
agagactgag attcaattta aggagatggt tggtaaggga cagagttggg gttcagatgt 20340
caacagtgaa atgcttaaca aactgtcatg cagcccactc ctggcaactc ttcctgectcece 20400
tctetggect cactcagect ctactgttec aggaagecte attcatagtce atgtggttge 20460
agacttccca agctcactgt gttaccaaaa agcaagacct gcecttectget gecatcecgecccece 20520
agctgtcacce caacttggat tcagtcccag cactgacaca tcacaaaatc acaaaagtga 20580
gcaaaccatt acctccctga gtctectttt gtttttatet ataaaactag aaaaatattc 20640
tttccatagg aatgttgttyg gaaataataa aacattatat tacaagctct agtcattgtt 20700
gatgtttaac aggtaacagt gataattatt tgtcttctca ttaatgaaga aaaggattat 20760
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taatcataga gggtggaagg catctatggg aagtagagat ttgaagatag gctaaaaccc 20820
aagtaaggcce tctagattag ataatagtat tgtatctatt ttaatttcct getttecatce 20880
actgtgccat ggttatataa gagaagtctt tgtttatagg aaatatacac aagaatttag 20940
aagtaaaggg acattgtgtc tgcaacttac tcttacaggg tgtgtgtgtg tgtgtgtgtg 21000
tgtgtgtgtyg agagagagag agagacagag agagagagag acagagagaa agagaatgat 21060
aaagcaaata caggaatcag gatgaagcgt atctgtttgt ttgttttgct ttgtgatagg 21120
gtcttgctet gttgcccagg caggagtgca atggtgtgat cccgctcact gcaacctcetg 21180
cctececcaggt tcaagcgatt ctcatgettg tattgttett gcacctgtte tgcaagtaca 21240
acattgtggg aatggaaaat gcaggaaatg ggcagtaagg ctatgaacga agcccgcaca 21300
ggagtgtggg tagcagagtt ctctagtcca ggctcecccacce tgaggtgctg ggacctagaa 21360
gaaaagccte tcectgcagaca gaactggagt taacgctgte cacgataaat ggcccaggcce 21420
ctgttaagtt tgccccattg agcaaaacaa gtacccaccce gcectttgcag ccttgectag 21480
ctcacataag gtgccagccc ttgctgtaca gcagaacctt tggggagctg gacaaaagcce 21540
tatcaaggag cataccccca ggaagceccag tccaggtggg gagcccagec acacaatgge 21600
ccttgecccee acacctcecte attcagtcag ctaaggccat ggcagcectgag ctgcctceccac 21660
agctcatata ggaaaagggt gtggaaaggg gccaccaatg tggtcaggcc tccatggect 21720
gagtaggtca ccaagcctca ggtgcacaga cttgatgtca tcaatcaggg tctgtcagca 21780
cacctagccce tcaggaacac tgctccccac tgcaacccca caccaaggca tecctgggcecte 21840
cctetgggtt ctccaggcec cagggaagac agacagagtce tgccaccaaa ggtttgaget 21900
ctgccactgg ctacgaagca ataggggatg tcagagcaag ggaggaacag gacaggagta 21960
tacgtgggca ggaagggatt acagccaagg aagacaggag gcaggtgccc tgattttgag 22020
gctgtgeceee agcaggggct tcccagaage tgtatttgte ctaagacacc cctetgcage 22080
tgaggggcta gagatggata tgtagctgtg ttaggccatt cttgcattgce tataaagaaa 22140
tacctgagac caggtaattt ataaagaaaa gaggtttcat tggttcacag ttctgctgge 22200
tttgcaagag gcatggtgct ggcatctgct cagecctttga ggaggcctca ggaaacttac 22260
agtcatggcg gaaggcaaag gggaagcagg cacatcacac agtggaagca ggagtgagag 22320
agagagaggc actgggaggt gccacacttt taaacaacca gatctcgtgt gaactcagag 22380
caagagctga ctcatcacca aggggatggc ccaagccatt catgagggat ccacccccat 22440
gactcagaca cctcccacca ggccccacct ccaatattgg ggattacaat tcagatgaga 22500
tttggtgggg acacatatcc aaaccatatc agttatcagt agccatactg gatgaatgcce 22560
aggaacttag aattaggaca catggtcatt taggcaagtg gcttgtcctg tcaatggtac 22620
cctgatagtce gtggggttge cccgtacaaa aagcgagagg aagtctacag agctgtcaaa 22680
gaggggcagg tggaaaggcce tgcagaggag tcccctgcte cacaaccagg cgtgcaccte 22740
ccacatccte ggggctgtag gecccacatg agagcagaaa gaaggatgca gaggaaggcece 22800
aagaacacaa ggtgtgccct tggaaaggct gggcacacca aacacaacct aataaacaac 22860
agcaatgagc acacagggaa agtactcaca gggaaaccat catgaactag aggctgatcc 22920
cacaccctge cacatggggce cccaggcccce agcectatcaa ccagtggtcece ttattgccac 22980
agcgattggt ctttggatag gcacctgatg caagcttcag ccaatcaaca ggccactcag 23040
ctggccatca gtaggccatc caatcagagc aaagcccagg actttcectteg actcttaaga 23100
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aaagagaagc

atacaaactt

aatatgctce

gcaaatgaga

aggcaacagg

tccagtgtet

dggagggceag

cccaccceccag

ctgcaactct

atgtccccca

ggtttggtgg

gttgttttaa

aaacttggta

caatggctgt

cagatggtgg

cgtgtetggt

taagcgggca

tacatttcaa

gatttaatge

ggtgatgttt

ctgtgtgagg

gggagacatt

acctcagttyg

tccacacttt

gaagaggtag

cccatatcta

gtcccageta

cattgagtgg

aaaaaaataa

attagatgac

agttataatg

ataacaagaa

aaagaagacc

aagaggttag

attgtcaaca

aacattccag

ccttgeacca

gaagaaaggc

tgcagaaaga

gggagaacat

aaagtaactg

tgggttaaca

actataatga

gatgctacca

ctgagggaca

ggagggatgg

ctcteteccee

dgaggaggac

geggtececa

ttgtaaccgyg

gaggaaaagt

agcattcaat

tgggacatac

cttgagtatc

tgggtgaatt

ttttgtttca

tggtgcaaag

ggttacattt

ttggctacac

catcagetgt

gactaccttyg

aaattgggga

gaaagtggtg

ggcttcagee

geggaaccty

ctaaaaagaa

ctegtgggte

agatcgagec

aaataaaata

agaatgaatg

acaattgectce

atgtgtaaga

aaaataaatg

ttctctaaaa

gcattatttt

agcagtgggg

tacccaaacc

gaggatgtga

ctaaagtact

ttttgcaatt

gcacagattyg

tggatgatta

cacaagacaa

agggtggcgg

gggaccagca

ggccagaaag

acctgetece

agaggacttt

actaaactgc

actcggatte

ggttttaact

tatctcaaat

gtgggagcag

acctatcectg

gtttcgacte

agattagccc

gagtgtctag

taagactaaa

taggctgtgg

gtccagggag

gecectgtee

gaccgtcect

gtaataatac

getecctece

aggtctggag

agtacaaaaa

tgaggcatga

actgcactce

ataataataa

caaaagtact

cttctectaa

tatatatgag

aaacaacaca

tgaatcccta

ccgaagtggg

aagggattge

accatctcce

ggtgtgcect

gaacaaatag

tggggattgg

gagaggatca
aatacatatg
agggcagggy
gggagagagg
gacggggagg
gcaaggggca
caattcatca
cgtttgggag
tcattgttte
caccgettga
agagccagca
tttaaaattt
tgcagggtac
aggtctggtt
cccctaagtt
ctggaattce
tgggaaaggg
gaaaaagcct
ccagtgtgea
ggcagggceca
ttagcaggaa
gccaatccett
taccactgac
cactctactg
ttgagaccag
attagccagg
aaattgtttg
agcctgggty
taccactgee
ttgtgaatca
taaatgtatt
aaaaataata
tacttctaga
aacccacaaa
atgagtagtg
ttcaccacca
aggacccggyg
cataatggeg
aaaacttgga

aaacggtttt

aggaaccccg agctggatac

tttatgtgaa ccacctccca

gagaccaatt gcaaggtggce

ggagcagttyg tcaagttagg

gaggggctga agcagaagtg

tcctgaagaa gctatacctg

gccaggaatg ccccatccac

cattgaatgg ttcagagatt

aagcagtccce tgttgggtaa

aagccaaata caagaggaga

aaccaagaag atggtgaatt

atcataggat tctgaaagga

agggtctatyg tgtcttgatce

ggtgttatct tteccttegge

ggaggattce gcaggggtte

caaataagca tagagttaga

agagaagcag agtttcaaag

taaaatgcat ttttaaagct

gtgtggcetge tcttggatca

tgtggcagaa cctgggacct

gcetatggtaa ggaaccctta

taacctcecce agectcageg

caggtgtggt ggccagacat

taatcccage actttgggag

cctggtcaac atggtgaaac

tgcagtggca cacgtgtgtyg

agcctgggag gcagaggtte

atagaacgag attctgtctce

tgccacacta agattgtctg

taaatgtttt catcaatatt

gectttettt aggaataaat

aaattcacct gaaggacata

tgagaaaact caatattata

gtcaatgtat ttccaatgaa

ctaagattta taagaaagcc

aatagccata ttagagattce

agagcagaaa agaggaatga

gtgcacgcag cacaagcaat

aaaatattag aaggaaatgt

cttaacaaga tataaaaacc

23160

23220

23280

23340

23400

23460

23520

23580

23640

23700

23760

23820

23880

23940

24000

24060

24120

24180

24240

24300

24360

24420

24480

24540

24600

24660

24720

24780

24840

24900

24960

25020

25080

25140

25200

25260

25320

25380

25440

25500
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ccaaaacaag aaaacaaagg ttgaaattca taaaaactag atacttctgt atgatgaaag 25560
acacgattaa tcaagttgtt aagtttagca atagactagg ggagatatca tagtatattt 25620
aacagacaaa ggattaatag atactacaga tgaaatataa aatagtttct ccaagtccat 25680
aggcagaaga taatccaata gcaacatagt taagtaatgt aaacaaatca tccttagaag 25740
aagaaatgca atcaccaaga aacacatgaa aaggtgtcca gcattttgca attcaagcaa 25800
caatgaggtg acagatcggc aaaaaactca taaagattta tcatctgaag gattggccaa 25860
gataaagcca aacttctcgt gttggcagaa gaaactggtg aagccatgtg aagaggccac 25920
gtggtcctge ctaccaagat gtaaaatgtg tacagcattt gaactagcaa ttcagcctcc 25980
aggagccatc cagaagaaac actgacacac acttagactc cggtgaaatt caaggacttc 26040
tgccacagcce tgcttcgtaa tagtgaaaat ctgaaactge ctcaatgacc gtcaatagga 26100
agttgatttt aaagtgttac agcacatctg tctggagaga tcgcactggce cactcctcecct 26160
cacccectet getggaccte tgagegtagg tggectggag ctgggtcectg ageccctettt 26220
ggtctatacc gacactaccce aatatggtag ccaccagtca cgctggacac ttgaaaagtg 26280
gccgatcecetyg actgagaagg gccacgagtg ggaaaaacac accagacctc agtgacttag 26340
gcagaagtat gttttgttce agactattga ctgagcccge agctgagttg gctcecagcac 26400
cctggecccee tgctceccatece actcactggg actccccact gcacagggca acctctccag 26460
gggcacttgg gctgcgaagg ggagagtggg tggcatccca ggctgaagcet tcecctgagcag 26520
ggccagagga ggagccagte cctgtgggec tcectgttcectga cagtgtcaac ctcagccagg 26580
cttgtgtggg ccaggtgtac tgttctggtt cagatttcaa ggagatagtc agggcaggcce 26640
gcgeccaaage cctecgatgg gcteccectac tgcctggcag acctgtccag ctttggacte 26700
tggcecetgeg acctggaagt caggctgcca agaggtccag gcagtggcect ccactgtgga 26760
gggtctctgg agagtttaca gccctagata ggggggttag ggatgtgaga tggtcccagg 26820
ggcctgctee tgagccacge caagctgcct getcecttte ctetgcttcece agactcacgg 26880
gatcctctge tcatcagaac aggagtgtgg gagaccctga gacactgccce caggatctga 26940
acaggtggca aaggcttaac aggctagcgg tcactgtagt gacaaggcga ttgagtggtce 27000
accatggtga tggggatgga ggctctttgce caccagtcce agttttatge atggcagctce 27060
taatgacagg atggtcagcc ctgctgaggc cactcctggt caccatgaca accacaggcce 27120
ctctcaggag cacagtaagc cctggcagga gaatccccca ctccacacct ggctggagca 27180
ggaaatgccg agcggcgcect gagcecccagg gaagcaggcet aggatgtgag agacacagtce 27240
acctgcagcce taattactca aaagctgtcece ccaggtcaca gaagggagag gacatttcce 27300
actgaatctg tctgaaggac actaagcccce acagctcaac acaaccagga gagaaagcgce 27360
tgaggacgcce acccaagcgce ccagcaatgg ccctgcctgg agaacatcca ggctcagtga 27420
ggaagggtcc agaagggaat gcttgccgac tcgttggaga acaatgaaaa ggaggaaact 27480
gtgactgaac ctcaaacccce aaaccagccc gaggagaacc acattctccce agggacccag 27540
ggcgggcegt gacccectgceg gcggagaagce cttggatatt tccacttcag aagectactg 27600
gggaaggctg aggggtccca gctceccccacg ctggetgctg tgcagatgcect ggacgacaga 27660
gccaggatgg aggccgccaa gaaggagaag gtatctcecgec cteccattggg cattctggga 27720
gtgtttgett gecctgtecccece aacattccat ggtttgtttg agecctcagaa tctgatttta 27780
tgcacaggct ctttgagaag ggtcttgcca ggggtgectt ctggggcagg aaggccccta 27840
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ctgcctggca gacccatcca getttggact ctggtcctge gacccggaag tcaggetgee 27900
aagaggtcca ggcagtggcc tceccactgggg aggggctcetg gagagtttag agccctagat 27960
gtgggggtta gggacatgag gtcttgtgga caaagcccac tacctgattt tgagacaaca 28020
ctcactagac atggtgacaa gtcaaagatg ccttgcctce taccaggaat cacttcgcag 28080
ggagcccgag ggctgetgtg gectgctgag gagtgcaggg cagttacttt ttceccaaaaac 28140
aaagagaaat ccaggcatgc tctgagccag ccctgagece agcagtgagce aaggagagag 28200
ctggagacag gggactttgc tgtgaaacac tggggggaat gtgcctgcat caccccaget 28260
gggggcccag gcagagtggg ggagaagggg taagtgggca gagccagtca ctttgggcat 28320
gcttecctet cgectetgtg tgaaatgacce aggtcagcat aaaccccggg ctggectgtge 28380
ttctggcaga gctaatgatg ttaggaggaa aacaaccaac ccaagtgaga gggtgcgcag 28440
ccagacagct ggaccggccg aggccccaac caagtcccag atctgectgt cactggtget 28500
atggcagcaa tttggatgag aaatcctgcc caaagggccce cttcaggcca cccggggaga 28560
aggaagcggce tgtctttgge atgaccagaa agatggctcg gagctaggga gaggtggaca 28620
tgtgggcetgt ggagatctgg cactttcccee aaacaaggag agaaagcata gtgtgcctat 28680
gtgtgaatgt gctatgtgtg catgtttgtg cctgtgcata cctgcatgtg tacatgcatg 28740
tgcacatatg tgtgcacagg gaatcacttt aataaaggcc acagcagagc tgtccctgag 28800
ccecttgecat tcacagtgge atgtgagtga accaccttcet taggctgggce atccagtcte 28860
agactctggg gctgcccatg ccccatcectt tatctgetece acgtgtgagg ggttgetggt 28920
cctgaccagg gccagctgtyg aaccccagaa tcctgggaag tcactgacat tcecttgtcagg 28980
gccaagagtyg gagcaaggca atgcctceggg cacaaacttt aaggggtcac cagaaacatc 29040
aatcatcaag atatatgcta ttttaaataa tcaaaatgaa tgcaaaaaaa atttatgatg 29100
gacaacatac caaattctaa acaaaggcag gatgagtatc actggcttct gcacttttct 29160
ccacccagtce tacccctett ctagtgectg gatcgcaggg tgccaaggcece tggatgaggg 29220
aagcgtggag ctgcaatggce cactcctgte tgcctgttet ggctgcacag aggactcagt 29280
ccttgtettyg ggggaaccta tettggtttt agggtcatce taaggatctg atgttttcca 29340
agtgagctgg ctgtccaggce ccacccaggt tcagtccagt cctgtgtcte tgggaagtge 29400
tgccectace ccaagccagt gtttgacctt ggagcaatga gcaatgccct ccttecactt 29460
tcaaagttgt ccccaagacg tcagctgtgg ttgtctetgt gcagacaccg aggaggaact 29520
gtcttecttte tecttttggt tgctttggag gaaagtaaag tgttgctggt tteectcettt 29580
ctacttcecttt gattgagagc agccgtcecttg ccggtaccaa cctteccagat cttacctgtg 29640
gttgcaggag cctgtggcct cagtcecctgtg cccagtgact tctceccatgtg gatgtcaget 29700
ccttaggggce aagcctgatt ccactgacac tactcccacce cctcataage cceccttettac 29760
cagctgcagt tgcctggtac cccaccatcg ctgactcatt cctttggcat caaggttcat 29820
ccettactgg gecaccactt ctgggtggece tgaaataggg ccctgggcat cecctettggg 29880
gaccttttgg tctatatttt cactctcacc tcactaagga cagatgagta aatctggtta 29940
actttgectg atagatttgg tgaccttttt tcaggaagga gcctggaaag atgagattca 30000
ggtgtattgg tcagcttaga ctgccataag agaataccat ccactgatgg cttagaaaca 30060
acagaaatct atttctcact attctagagg ctggacgtcce aagatcagat gccagcatgg 30120
tcaggttgca gggagggctc tettectgac ttgcagaccg ccaccttcett getgtgtect 30180
cacatcgtgg agagagagtg aaaacaagct ctctggtgte tcttecttata agaatgctaa 30240
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tcectatgatg ggggctcecee ctecttacct catctaaacce taattatctce ccaaaggtcet 30300
catctccaga taccatcaca ctggggttag ggctttgaca tatgaatctg gggggacaca 30360
attcaatctg taacaccagg agggcatgcc gggaggaact gaccttcctce cctceccagetg 30420
ccetggacac ctttgcccca ttgaaggage aggctcagaa gtggaatgag gatggaataa 30480
ggtgcactcc atcatgctta cccacatcecc tggcaggaat tgtcctgggce cccagcagga 30540
gagatgccecce cccatactge catggcacct gectctgagac aggtgtgcag agtgcaaage 30600
tccaggtgge ccccaagcag gtgtgetggg aggaggggcce cgtgtgggag gagcaggcag 30660
cgccaaggcece tagcggagca gtgacaggtce cctgacttca gggaatgggce acgctgtggg 30720
caggcagctg gtgtgggggt gagggctggg gctgcatctg tgggaccagg gctgggccat 30780
ccatcatatg ccgtgtcaca accccagtge ccctgctgta gccaggacag gaggcectggge 30840
caggctggga ggtgacaaga gtgggggctg tccccaggag aagcactctg ctgcectgtge 30900
ccaggcectcet ggggatgagg acccctcaga aggagtagcet atgtctagga agccccaggg 30960
caggagcaag ccaaagggga catcattagt gagatccagg ggatcagtgg gccacagaag 31020
cceccagegtg agcecectetg actgatgcag ctaggcccac acctgcacct geccacagca 31080
agaccccecag gaggagaggg gacagatgga gagaggcaca aagtgcccct ggcectetgece 31140
ttgaagccac cccaaggcaa gagagatttg agcccctgtt tagtgacctce caggggaaca 31200
ttetggecca tcectgatgtgg gaagceccctt gtggagtcetg tcattecctca getgageccag 31260
gcctttggag gcagceccagg catgtcccct gtgtgectecet atcecctgtgt tgggacacct 31320
ggcccagecece ctecttetge ctttetette ccectteectte tcaggagtgg acacttceccte 31380
ctttagcccce ctcacagetg tgtgaacttce tctgtatcte tetetttetg tetcetttete 31440
ccectetete tetgtcectecat tgtctetetg tgtgtcectgte tgtagtatte tetctetgte 31500
tctgtcacte tgtctctete tetctetgtg tctaccttte tgtatttege tttgtttett 31560
tttctetgtyg tgtgtgtgtyg tgtatctgtt tttcectcacte tcectcetetgtg tetatettte 31620
tgtatttcge tttgtttett tttectgtgtg tgtgtgtgtg tatatctgtt tttctcacte 31680
tctcaatcte tetcectcetett tetgtetcete ttttgctgge ctgagcaaag agggagccce 31740
atcctgatge tacataaccg tgaaccagca cagacagaat tgtaggaaag tcctgcaagt 31800
agaaggatag aaggatgagg gaagaaacgc catgtgagtc atgacagatc ccttteccagg 31860
agccactgac tcaccctgec tectgceccte ccactgtgac actattactce acagacagge 31920
ccggattaaa cctatgttec aggtgccctg tggttcccac agtgtggcte cctgggtctg 31980
gcctcagget ccacaggtgce ccagccctge caaagtctec agagcagcectg tccagectggg 32040
gagctgcggg gcccecttcac agagcgcatg ggaagaagtt ccatcctaca cattacatcg 32100
agagggacgt gcctgagaag gggagctgga gcccgtgcag ccccctgett gegtgcagaa 32160
catagtgtac cctgagcatg ccatgaaaaa cacaaacgca caaagttgta aagaaaaaag 32220
aaatgacagg tggctgtaaa atcagttata gcccacgaga ggcccactaa tgagtggtga 32280
tttcagctga ttacaaagaa atgatggtgt ttctgtaatg aactaaacat gcactcgtge 32340
gtgcacacac gcgcacgtat agtcacataa ctgaccagcc ctatgcatca cttgttaatt 32400
acttagtaac tgtaacaata atagtttcca ataagtgagc cttagtctct gcgcaagggt 32460
cagtttattg agcacacggg ggccttgcag tgggggcagg tgatctgctce ctgggagccecg 32520
ccagcctete ctctectget cttcatectte ctecegtggtyg ggaaattgte tcactgette 32580
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tacacctgag

gaatgaatta

tatctccttt

gaaaaaggaa

aggagtccce

gcaatacctyg

agcccageca

ccatgetect

tgtcttggaa

gattgcaaag

gtattcaagt

acaggaggac

cacagtagga

gectgagatt

aggaagttgg

taagtcegec

tcectectygy

gtggggaggy

gagcagtcetyg

gtgaggtgcee

cactttaage

agggatgaac

atcatgccce

tctaggtgac

attcctttat

gactaccaag

tatgtagegg

gccaggatgg

accaggaggc

gacccectet

gcacaaattt

atattttacc

tggaggagac

ccaagaggat

ctgagggtag

aaaatgcege

ggctggttgg

ctggcagtte

tgcttetggy

atggtggccg

gctgaacatce

aggttgcaat

acttactteg

atgaggctag

taacacaagc

agtattagcc

ataaacaagt

gggctgtgat

gtacagggat

tcatttaccc

tccacctggy

ccaatctgag

agggaaaaca

ggaattctty

ggggacagaa

tcagtctggt

gagaggggcec

aagatcttce

cagctgetge

aacagcaggc

tctctecate

tacaatgcce

atccccacca

ttcectagag

caggctattg

aaacaccctyg

tagtcctace

taataccttt

aattgtagct

gagaaccagg

cccaagtgga

tttcaggaac

tgggcectec

gctecaccac

gaaaggcaag

cctttecagy

tctectecag

ttacattcaa

cacaggcatg

acattcagct

tcecectttatt

tattgatatc

aagttctcta

attcaacaca

acttgtgacc

ccececagtygyg

aggaaagggg

ccagagggcea
cctetgetac
aaaattcact
tcctgggaga
tctecactgee
tgatttgtat
gaaaatggtyg
aacgagaggt
tccacaaggyg
agcctattgt
aggcatttce
tcactgegge
actacagtcc
caggcacagc
acttctgeat
tccattctag
caggagccaa
ttgttgtaag
gcaaatcatc
tcctaatgac
ctctacctge
gtacatttag
acttctagac
tcatggagag
atggccteat
tcatgggtgt
cctatetgtyg
tccattgatg
ttggaagggg
gagcagtgtt
cagcagcaaa
gettecttet

gectgeccat

tcagtctgaa

aggcagtgag

ttaccaaaaa

gattactctt

tggagtgata

gatctttgtt

agtgctggag

cggctgtgag

ctgaaaacgt

ctccaaatga

gggcatggac

tgcctgeate

ctgttttagy

tttgcgggag

aagaagccag

ctctgatgea

acctgtatca

aggaaactct

taaaggctygg

accecttgac

ttcagggaaa

gtgattgtaa

tgtccectte

acccttatcee

ttgtccatte

tgagtgcaag

aagggtaaat

ttggctactg

tgaatgtgtt

ccacaaaacc

tgatgaagag

cccatageca

catcttcaag

attccttggt

getggaatac

cccgatttag

ataccaggaa

actaggtcag

ctgactccat

cctatccact

acacatgtaa aaatatactg

tacatcaggg tttattatac

attaaaaact ataaaagaaa

accaaaccct tecgtagtece

ttcacagcat tccttacctyg

gtagacaacc agcaactatc

aggccaagaa gtgggatttt

getgatctca atgaacacte

tctgagtatt cactttcatg

aaagtgagta tgatgaatca

atcatatcce agetgtteceg

gtttgtctge tgccagectg

tcaggttcce aagaagtaga

cgctgtcage agaagctata

tcaaaaaggc aggtccaget

tgaagaatat cacagggttg

aagccaccag ctgagggeca

caggagaagg gtgtagctgt

gtgtgcagge cagtcagcca

tgctcagacce tactgettte

acttacaatt ggagaaacag

gactgtcact gatactcacc

cccttggeta acactgetgyg

ctgaggcatce tgaatcctgyg

ccaattacaa ctggacatga

ccatattett cctgetecat

tgccacattt tgctecttgt

gcacaaggaa gcacagcatg

aatgtatcac ctggtggaag

taaagttgtyg aatggcggaa

ttcttggtte ccaaacccac

ttagagtgca tattgcattc

atgacagcte cactgtgect

tagcaggaca ggctgcetgea

atgtcaatcc aagtcaagag

ccaacttgte acccagtagt

ttcagcacca gtcgetattg

ccttgatgag agggaatgta

gactatctat ttctgagtge

tggttattat tgcctcttece

32640

32700

32760

32820

32880

32940

33000

33060

33120

33180

33240

33300

33360

33420

33480

33540

33600

33660

33720

33780

33840

33900

33960

34020

34080

34140

34200

34260

34320

34380

34440

34500

34560

34620

34680

34740

34800

34860

34920

34980
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acaagaagtg gtttctggct gtcattaatg tctcatactt tgtgcccact cacacaggtt 35040
tagctctaca acttttccec atgccaccac ttttccacaa tcttcectaatg ttgctectte 35100
caagctactg aagaacgagc taagctattc accaatgtcce atgagtctat atttacctta 35160
ggccacatct ctctccacac aaagtgaata agcaggtgca ccctccaaaa ctctactaag 35220
aggatttctt ctccccagtg tetttcaggg ccaccttgag tggggctgaa gtacagcaga 35280
agtccatttc cagcttgcat caacattcca aactaaccta tccatgatca atgcatagat 35340
gggtttttee ctectceccage agctagacaa aagacaccec ccaccaggag gccatatttg 35400
catgtgggtg aaagagaggc acaggggcca atattcgtgce aacagtggta gatggcaggt 35460
gggtctggge cacctgtcce tgcagcttat ctgtgccate tggacctgcect caagcctgat 35520
tccagatata ccatttccat cttatgatgg atggcttatg acctagtggg tctgacagca 35580
ccaaactcat aatgggcagt tatggccaca tggtcactta atgtcctatg gtcagacact 35640
ctgctgagtg gcatgccagg aaatgcttta caagtggtgt ttggttctect getgcagatg 35700
gcatgacctt ggtccggage cctaggggtt tggacagtga ctecctgttgg ggectaatct 35760
cacattccat gcagagtatc atcagatttg ccaatcacat agcctaaggg tcaggactga 35820
tccaaccagt ttttgcagag atcaaactgg agaatgaaag gttgatatga tgtgaccatc 35880
atatcacgtt tttctctctt gaaaagtatg cagatgtctg aaagagacaa gtgccccagg 35940
agaaaatgca tgccttccte aggatcggcece cccacctece ctectggceca caaggagggt 36000
caaatctcag catggcccaa cttggacctg tcaaggaaga agaaaaaaat tgtatgccaa 36060
aggaactcag tctttggcta acaagtacta gacatccttt aagtctttga gaatggtaat 36120
aatttctgcce atccctcecag atttgtgttt ttetgttttg getgggtggg aatgcagcat 36180
tttcactttg cctttgttat tacaaatgtt gcttattcta taaatcaagg aaccattgta 36240
agggctcectte tgatggttaa gtatatccat tccaatgatt tattcgggat ccaaggaaat 36300
gatttctggg tgaatacaca gaactagtgg atccaatttg agacatacct gggccagaac 36360
tatatttgtc gtcttacccc aataagcctg cactctacta ggacagccat gacagcactt 36420
tgggacccta gatataagtg tgaattgctg gctgggcatg gtggctcacg cctgtaatce 36480
cagcattttg ggaggctgag gcaggtagat cacctgaggt caggagttga agaccagcct 36540
ggccaacacg gtgaaaccce atctctacta aaaaatacaa aaattagcectg ggegtggtgg 36600
tgggtgcecctyg taatcccage tactcgggag gctgaggcag ggagaattge ttgaacccag 36660
gaggcggagg ttgcagtgag ccaaaatcac accactgcac tccagcctgg gtgacagage 36720
gagattccat ctcaaaaaaa gaaaaaaaaa agtgtgaatt gctatgaaat cactatcaaa 36780
agatctgagt gttaccctta ctcagtgtgg tcgaatataa atagccatag gttcctgtta 36840
tacacacttg ctgtggtgct acagagtctt tcctcatggg aacccagtcce ctcectttcagt 36900
caatgggttc tggttcgaga actggctgag gtttggaaac tgtgcctttc catcataact 36960
ttccactggg gtgactgacc ttggecttcet gttcatcctt tctageccect aagaatccaa 37020
cactctatta gccttctect tagaccccta taagctaatce ccttectagtt gttagtctga 37080
ccttggtgee caatatgata attattccca ctttgcttet gatatgette taagtgctge 37140
ccetggtete tgccecttaag tgatctatca tccccactge cattaggggg agaagetctg 37200
aaaaagagtt gtctcccatc aactctggtce tacaaaggac agccctactg agcctcagee 37260
atgtgcccga caccagcaga ttctttacag cctgggaage agagtgtctt cecctgecttt 37320
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ccagggaaca tagccagctt acaggctttt tgatcttata gagtaggtca gttatatttt 37380
gccccattte ttttatcctt ttgatcactt cctcettggec caccatgtaa actcaagcat 37440
ccetgettceca tttaatcgag ctgttgettt ttctaagecta ccaagagcaa ccccagcaat 37500
atatcagagc cctctcttgg gacccttget agggtgttaa atcctgcatc ataggagaat 37560
gccececcacat cagcaaagtce cccttatcct cttgatatcec cacctgcccce agtcecagcac 37620
cttcaggatc tggtctcaat cacaggatcc agcacctttg ggactgttgce aagcataaga 37680
tccagcactt ttgggatcta gtctcccact tcectgctagt acttgttage caaagactga 37740
gttcctttgg catacaattt ttttcettett ccttgacagg tccaagttgg gccatgctga 37800
gatttgacce tcececttgtgge caggagggga ggtaggggec gatcctgagg aaggcactca 37860
ttttctectyg gggcacttgt ctcectttcaga catctgcata cttttcaaga gagaaaaggce 37920
ctccttetca cagcaagact acttctgtag atgcaggtgg ctcecgtgggaa tctggcaatt 37980
caaaattctc aagtgtactc actagcacat tagaaaacca gtagtacaca tctctttcca 38040
aatcttcatt cagtgacact atgtcagtag ctggaaatgg gccatggtgg gtgtatttaa 38100
accatgaaaa tcagaaaatg ctacaaacca gggcatcccg catctctaga cagcagattg 38160
ttggccattt cccagcatac cattgtgtat actccttecce atcagggccg tggcttgect 38220
tggtggagga ctcagccctt getgaagttce tgctactget cttacaattg agtcctatge 38280
ctggtctecca getctgectyg cctcactaca ggagacaage atctcectttga acactgccga 38340
gaagacccte tggctctcag gcttggettt aaatcgatag acctgagect gccattttet 38400
ctttteccatg catcactcca ctgatccaca ggtctcagtg gcatagtcect tecgggttage 38460
atctcececca cacccteggt gecagagaca ctgagtaaga aagtacctcecce ctgtctacce 38520
ccatcececge tecccacagg cagggcecttg gcgatccact gctgcaatgt geccagagact 38580
gtcagtactc ctaccaccag tgaggtggca accagctggg aagtgatcca actccagagt 38640
ccegecectca taggctgatt tetaggacca cccctggtat actgtgttag gttcttgaag 38700
cagagcctga gataaggatt ctggcacctg tgattgagtg ggagggtgct ctcaggatga 38760
gatggggtag aaataggcaa aggtacagat tcagcagcag ttgagcctca gtctgaccca 38820
gcagggagct ctcaaatgtg aatgacatca cagagttgtc cctctgaggce aggggccagce 38880
ctttgtgctce ctacatgagt cagtcactgg ctggaggcce ctggggaaag gctagggctg 38940
ccagctttag caaataaaaa attagggcac tcagttaaat tgaatttcag ataaacaaca 39000
<210> SEQ ID NO 6
<211> LENGTH: 45980
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 6
actagcacat tagaaaacca gtagtacaca tctctttceca aatcttcatt cagtgacact 60
atgtcagtag ctggaaatgg gccatggtgg gtgtatttaa accatgaaaa tcagaaaatg 120
ctacaaacca gggcatccceg catctctaga cagcagattyg ttggccattt cccagcatac 180
cattgtgtat actccttcce atcagggecg tggettgect tggtggagga ctcagecctt 240
gctgaagtte tgctactget cttacaattg agtcectatge ctggtcteca getctgectg 300
cctcactaca ggagacaagc atctctttga acactgccga gaagacccte tggctctcag 360
gettggettt aaatcgatag acctgagect gecattttet cttttecatg catcactceca 420
ctgatccaca ggtctcagtg gcatagtect tegggttage atctceccceca cacccteggt 480
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gccagagaca ctgagtaaga aagtacctcce ctgtctacce cecatccecege tecccacagyg 540
cagggecttyg gcgatccact getgcaatgt gecagagact gtcagtactce ctaccaccag 600
tgaggtggca accagctggg aagtgatcca actccagagt cccgecctca taggetgatt 660
tctaggacca cccctggtat actgtgttag gttcettgaag cagagcctga gataaggatt 720
ctggcacctyg tgattgagtyg ggagggtgcet ctcaggatga gatggggtag aaataggcaa 780
aggtacagat tcagcagcag ttgagcctca gtctgaccca gcagggaget ctcaaatgtg 840
aatgacatca cagagttgtc cctctgagge aggggccage ctttgtgete ctacatgagt 900
cagtcactgg ctggaggccce ctggggaaag gctagggctyg ccagetttag caaataaaaa 960
attagggcac tcagttaaat tgaatttcag ataaacaaca aattattttt tagtatatgt 1020
cccaaattgt gcataacata atgtgttttc tcecgccagece ctgggaaggg cgtaacttcece 1080
caggtatttc taggtgaagt aactttgtag atcaggagta agtcccagga aagaagtcca 1140
gctettetet tcagecctgg gcagetgggg gtaggcacag gggcccagca ggcacccata 1200
gcatctccta cagcatctga aatgaacagg gtcatcacgt actacataca aatgtaccca 1260
ctgctgagtt cttcagggat tatatcatta ggtacttggt attttaaata cattacatta 1320
tgcagaagtc ctttgtggat tgctatattt ggagagtttt gtgatattgg ggggattaga 1380
tggagttttc agatgggcat catacggttt ttcatttaaa accctagagt attgtaatcc 1440
tagggagtga tcctgcgatt agtaaattag ctctccaata gattttcaat gtggttgcaa 1500
aggacatgca tgtggttcac cctcccagga aatccagaag ggcagcattg gectgagtgg 1560
cctgagtttg getggttggg ctggtaatge tggacaaaga caatgggtgg aatggtttgce 1620
ttccctecagt cectttcagac acagcccage ccaccacgtce aagccagtgg gtgcatctgce 1680
aaccaatccce catgagaact gcagcectcte agaggtgggce aagttggccce gggtgggtca 1740
ggaggatcag atgttgagga aatctttgga ttggaggcag gcagagcagg gaagcatcgg 1800
gtgattctat gacagaccca gggctccaag ctgcagttca ggaggggcac tggcacggcec 1860
tctgctcaac tcccecttga gtgacatcag gtgaagtgcce gacaacacag aaggcagcaa 1920
atgctgccag tcaggtctge ttcccaggac agccagttge taacccttet ccagcacagce 1980
actggatttt ggtcacctgg ctgggagctc cacctcccca gectgectgect cacctgettt 2040
tccaaaccce accctgtaaa cggtaactac attttgtgec cactacgcct cgtttcecatce 2100
tctttggage acctcectcacg tggagctgaa cagaacgacc tgttaagccce accgtgtcetg 2160
ttagggttgt ctaggctgta tcagataccc aactaaaact ggattcacca acaggtattg 2220
tcaaagcaca taagaaagag tccagaggca ggcagctcectce agcecctggtgt caggctcectgg 2280
gtcagcttte cagattctcet taacctteccce cacatctgec agatgccgcece acaggcacag 2340
gaggtacaaa caaacccaaa aatgttctgg aaacaagaag ggaaggggat ccccaccata 2400
tctecececcaga ggecttectt ctcacatcte actgtactga agccagctcet agcagaagac 2460
agcagggtga atttgtccag ggtattcagce ccccagtgcet gggtccatta ctacttgacce 2520
cctgaataaa acagaggttc catgagcaag aaggaagggg aactggatgt tagagggcaa 2580
gaatgtatcc atcccaccce taggagcacg catggacaac tgccccattt ttgctcectat 2640
tgcagecccag gggctagece agagaccttg ccagtgctga gtcacaagat gctgggaaag 2700
tgagaccaga gcctggtett ggggaacagce tcaaggcecgce attggtctge aggtcataga 2760
gcagctgetyg agcagtgaga gcccacgatg ggccaggccec tgggtcttgg agacctgaat 2820
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gagatagact

aataaacaaa

cctctceccaaa

gtgtctgggt

agtgagttca

cccactettyg

gggacttcac

gccaattaaa

caagaacagc

aaggggaagc

agtgggagga

tggctctaca

ctacttggaa

tcatgttcac

agaaagaaga

agaagaagaa

acaagaagaa

aggagaggaa

ggaagcagaa

dagggaagga

gaagaacaaa

aatgaccttg

gcatacctga

ggctctacaa

ctcatggeag

cacgaggggay

gagtaagaaa

ctgeeeccat

tttcaacatg

actcttccce

gtgtcaagat

cttttcatag

agctagtaag

gtgagctgga

ccagctacte

cgagccaaga

aaattaacat

tttatcaaat

ctcaaataat

ggaaatcatt

gggttectgt

tagaacatga

tcteatgtty

catgggggca

cgtgagagcet

catgagacac

aagaagcaaa

cctettttet

ctaatacagt

agttaggtct

ctgettgage

aaaatatttt

ggctgaggca

accactgcac

aagtaggaag

gaagaagaag

gaacaaggag

gaagaagaag

gcagaagaaa

aggaaggaag

gaagaaagaa

ctgattttca

ggctggataa

gaagcatgge

aaggtgaagc

cagggaggtg

taactcacac

gacccaaaca

aggttceggt

tctecaggece

ttttccttta

gtgaagaaac

cgtecccacca

acaatggett

gggaggctga

tcacaccact

ataatataca

gtatatggtt

tceccteagee

catctgtttt

tctectggge

agtgttttee

aaatgtaatt

gatcccteat

ggttgtttga

ctgetececee

tgctaacgee

ttgtaattta

gatgctctee

gatagctcat

ctaggagttyg

ttaattggece

ggagcatcte

tccagettygyg

aagaagaaga

aagaggaaga

aacaagaaga

aggaagagga

aagaaagaaa

gaaaaaggga

ggagaagcag

gggggtceetg

tttacagaga

accaatgect

agagcctgea

ccagectett

cctgecceca

tctcccatta

gggcaaacat

agagcteett

gtceccatge

agaagctetg

gctecccaga

cactggcacc

ggcatgagaa

gcactccage

tacagtaaca

atataaccac

ccacctettyg

ctgtceeett

attgcctett

gatagtgact

ccttatgttyg

gaatggttta

aagagcctygg

ttctecttet

atgcttettyg

tccagtettyg

aagtgacctt

gectgtaatce

aagaccagct

aggtgtggtg

ttgagcccag

gtgacagagce

agaagaagaa

ggaacaagaa

agaataagaa

dgaagaggag

agaaagaaag

aggaaaggga

aggcttgtge

gtgtcttagt

aaagaggttt

acttctgatg

tgtgcagata

cctaatagta

aggaagggca

ggcecceccac

ccagctataa

ggcectgtaa

agctecttag

gaggaacgaa

tctectgttt

tgccgggaat

tcacttgaac

ctggataaca

ttcacttttt

catcaccatt

ctgtcaatca

ggttttgect

agagggcaaa gacaattaac

gatatacttt ggatatttgt

gaggtggggc ctggaaggag

gtgccatcce cttggtgatg

cccectetea ttetectget

gccatgattt taagattcca

ttctgtctge aaaactgtaa

ggtatttett tataacagca

tgggctgaga cctgaagaag

ccagetettt aggaggctga

tggaaaacat agcaagaccc

gtgcacacct gtagtcccac

gaggttgaga ctgcagtgag

aagacctgtce tcgaaaaaga

gaagaagaag aagaagaaga

caagaagaag aacaagaaga

gaagaaggag aagaagaaga

gaggaggaag atgaggagga

agaaagaaag aaaagggaag

aggagaggga gagggagaag

tggatagcct tgettttgee

ccatttgtgt tgctgtaaag

atttggctga gagttctgea

agggcctcag tctgetteca

tcacatggtyg agagaggaag

agctgtettyg agaactaata

ttaatctatt catgaagtat

ctccaacatt gaggatcaaa

tactgggcaa tgctgaccag

caacagaaaa ttgcgtttga

aatgaggtgg catcttctece

tcattcatce aaggtcaggt

cctgteccaa gteccactga

ggtggcaggt gcctataatc

ccgggaggca gaggttgcag

aacggagatt ccatttaaaa

aagtgtacag tttgatgagt

aaggcagaat cttcccatca

ctteteccac cctagecact

tttctagaat gttctataca

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220
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tgagaccact gagaatatag tcttctgtgt ctggcttett tcacttaaca taatgcctag 5280
ctcagcagtg tgtcaatcct cecctcecttg ccattgetga gcagtgagta ttccactgta 5340
tggctgtget acggtgtgtt catccattta ttcattcacc agctaatggg catttggatt 5400
gtttccagge tttggctatg atgagtgaag ctgctgtgaa tgttcaagta caagtctttg 5460
tgtagacagg ggttttcaat tggcgggata aatacctagg agtagtatcg tgtggttaag 5520
cgtacgttta aacttagaaa aactgtcaaa ctgttttcca atgtggcctg taccatgttg 5580
catttccatc agcagtgttt gagaattcca attgctccac atcctectee cgacacttgg 5640
tttcacccat cttttaaata ttagccactc tggtgactgt gtagtgatat gtcagtgtgg 5700
ttgtaatttg catttctatg attgactaat aataatgttg cagatatttc tgtatgctta 5760
gtgggcattt ttggtgagtt tttaaaaatt gggttgttgt caccgtctta ttgagttgga 5820
agaattcttt atatgttctg gatgtttatt catgtgtgtg tctgctaaga ggtgagactg 5880
gttctaccet ggtcecctaaca agcaccctgg gectgcatee ctttttgtgt ctgtgagetg 5940
ggtctgcage cctetectee cactacctac tgcccagcag tacccctcac ccatcactgt 6000
ggctecctgca atgacatcte agectgtetce tecccteccecte cagctageca gaggcaggat 6060
ggctcagtga cacagggtgg gccctgaaga cagagtgcca gggtttggac cttgtattag 6120
caagagtcac aagggaaact tactttatct ctccataget ctgttgtgag gatccaataa 6180
attaatccat agaagagctt aggacagcac ctggcacaaa gtatacatga gctattatga 6240
tgttattctt ccaacccatt gtttctgtgt tgtcataaac atgaatgcag gactcagtgt 6300
cccagcetetg tgtcectege atacattcce taacagcecca caggtcecttge ctgtcaccgce 6360
ctcattcaat aagtgatgac tctgcctctt ccttggetgg ggccttgcat tggacattte 6420
tgtatccata tttgtttttt aaaaactagc tgttggcegg gecgcggtggce tcacatctcet 6480
aatcccagca cttgggaggce agagacaggt ggatcatgag gtcaggagtt caaggccage 6540
ctggccaaca tggtgaaacc ccatctgtac aaaaaatacg aaaattagct gggcgtggtg 6600
gcatgcacct gtaatcccag ctacttggga ggctgaagca ggagaatcgce ttgaacctgg 6660
gaggcagagyg ttgtagtgag ccaatatagc gccactgcac tccagectgg gcaacacagce 6720
aaaactccat ctcaaaaaaa aaaaaaacaa aaaacaacct agctggactt gacactcttg 6780
ttagaggaag atttttccac atctgttaac ttttcttcecta ttgttatcca tetgtgcagg 6840
tttttetgte ctcecctgagte attttgataa tttatattat attttgaaaa tcatccattt 6900
cctatagttg tttattagtg tcecttctetgt tatatttgat cagattacca aatcttgcetce 6960
attgattgcce catttatttt attgtgttta tttttttgag acagggtctc actcgacagc 7020
ccaggctgaa gtgcagtggt gcaatcatgg ctcactgcag ccttgaccte ctgggctcaa 7080
gcaattctee cacctcagce tcectgagtag ctgggacctce aggcacacgc caccacagct 7140
ggctaatatt ttatttattt atttatttat ttatttttgt agagatgggg tctcactatg 7200
ttgcccagge tggtttcaaa ctecttggtt caagtgatcce tectgectca getteccaaa 7260
gtactgggat tacaggagtg agccaccatg cccagccccet atttacttta tagtaagtge 7320
cttcatgggce ataaatgttc ctctgagaca gctttggcta ttagccatac ttttaatatt 7380
ttgtacattc atggttattc atttataaat ggtctgtaat gcaatgcaga tttccccttt 7440
ggcccaaatg ccatttacag cagcactttt ctctttctga gcagacagaa tattttggtt 7500
tceectetgt tgtttattte tegtcectgect cgectcattt getaggtgtt cecttggtgt 7560
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gccttaagta tgagccactce aaatatttgt gtttctctaa acacccctga cactgtectg 7620
ctggtttecte tatctggaat atcctteccct tcettggecag ttcecccectag tgcatcaaag 7680
aaatcctget cttttgcctt cagaaaacaa aacaaaacga aacctatcag tcectccttatg 7740
tcecccaaaga catagcetttg ctggtatctg gttgtattga getgttcatt tgtcectettet 7800
gctagatggt aagctccttg gaaactaaaa actaatcact tttctaactt cagactgagce 7860
acaaattagg ttctcaagaa acattgaata atgagtgatc cggtatcccc ttccaacata 7920
tttttggtca ttgataccat cattctgagt agttactagg gaacacttca ctgcagtaac 7980
caatacagca aaacgtgaaa tacagttaca tagtagaatt gtatttcttg cccatataat 8040
agtcaagtgc agttcttcat cagctgggag gttcectcecctecce acacagtcat ttaggaatcce 8100
agggaacata gcagaggttg ctagctctag acccaaaccc atgtcctctt tgtccacagt 8160
gaggacaatg ccagcaacag ctggccagct gttctgtagt tcectcagectce cctegcagtyg 8220
agatgtctcc atgcaatttc agtggagcaa catataccat ttccatttcce aggtgtaggce 8280
tcctaagaag agggtggett cttcatgtte tttetcacct ttceccecgtagge tagctgcaga 8340
taatgatgag gctttaggga gtgggtggag ccataaagta gaagcctgga ttcctaaatg 8400
acggtgtgaa gtgttcccta atttcacgta attgtttett aatttcctgt ttgggttatt 8460
tgttgctaag gtataaaaaa accctgattt ttgtgtgttg atatttgtgt gctgcaactt 8520
tgctgaatta gcttattage tcaatttgat ctcagatatt agctcaaata ttttgggaga 8580
ttatttatgg ttatctacat aagatcatgt catctgaaat aaagatagtt ctatttcctt 8640
ctttctatct tagtccattt gggctgctgt aacaaaatgc cataaattgg aggctgagaa 8700
gtccaagatc aaggcccaag ctaattcact gtctgatgaa ggcctgecttt ctggttcata 8760
catggcacct tctagctgtg tectcacatg gtggaaaagg caaggtagcet ctectgggatt 8820
cctttttgtt tgtttgtttg ttttgttgtt tttgtttgat tttttgagac agagtctcac 8880
tctgtcacca ggctggagtyg cagtggcaca atctcecggcetce attgcaacct ctgactccect 8940
ggttcaaacg attctcecctge ctcagectece tgagtagctyg ggattacagg tacccatcac 9000
catgtccage tactttttgt atttttagta gagacagggt ttcaccatgt tggccaggat 9060
ggtctcgate tcecttgaccte gtgatctgece caccttggec tceccaaagtg ctgggattac 9120
aggcatgagc caccgtgect gtecctceeggt attcecttttta taagggctcet ttttettttt 9180
atgtgggctc taccctcatg acctagcacce ttctaaggcce ccacctctta atatcatcac 9240
acagcagatt taatatatga attttgaggg gacacattct ttccatagca ctttccagta 9300
tggatacctt ttatttattt ttcttceccta attgctttgg ttagaaatgt cttceccctaat 9360
tgctccacta ctatgttgaa aagaagtggc aaaagtgggt attcttgtcet tgctcectcecte 9420
ttaggaagaa agtttaagtc ttttgccatt aaatatgacg ttagctatgg ggttttcata 9480
tatgacattt atcatgttga ggaaattttc ttcttgtttc aatgatgaca gggtgttgag 9540
ttttgtcaga tgctttttet gcatcaatca atatgaccat gtagtttctt tgttttattce 9600
cattattgta gtacattaca ttaatttttg catgttgaac tattcttgtg ttcctgggat 9660
aaatttcact tggttatggt gtataatcca taaccataac ctgaagatat gctgaagagg 9720
ctaagtgcca tggctcatge ctgtaattce aacactttgg gaggctggtg tgggaggatce 9780
acctgaaatc aggagtttta gaagagcctg ggcaagtaaa caagatccca tcetctacaaa 9840
aaattgaaaa ttaccgctgg gcatggtggce tcacgcctgt aatcccagca ctttgggtgg 9900
ccgaggcagg cagatcacct gaggtcggga gttctagacce agectgacca acatagaaaa 9960
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acccegtete tactgaaaat acagaattag ccaggcgtgg tggcacatge ctgtaatcce 10020
agctactcag gaggctgagg caggaaaatc acttgaacct gggagacgga ggttgcagceg 10080
agccaagatc atgccattgce actccagcect gggcaacaag agcaaatctc cgtctcaaaa 10140
aaaaaaaaaa gaaaagaaag aaagaaagaa aagaaaagaa agaaaattag cttgatgtgg 10200
tggttgtgca cctttagtecc tagctactca ggaggctgag gcaggaggat tgtttgagece 10260
caggaggttg aggctgcagt gagccatgat tgcaccactg cactccagcc tgagcaacaa 10320
agtaagacct catcactaaa aacaaatttt ttaatactga agaattttat ttgctggtat 10380
tttgttgagg attttgcatc tatattcaca agaaatatta ctctgtagtt tttcttcttg 10440
tagtatcttt gtctggtttc agtatcaagg caatgctgge ctcatgagat caatcaggaa 10500
gtgttacttc ctecttttatt ttttggaaga atttgagaga attggtgtta attcttcttt 10560
aaatggttgg tagaattacc agtgtagaca tctggtcctg ggattttcett tgttgggagg 10620
ttttttagta ctaattccat ttccttactt gttattagtc taatgagatt ttctgtttcet 10680
tcttgagcta gttgtagtag ctcatgtgtg gaatttttcect atttcatcta agttatccaa 10740
gtttacctaa gttaaagttc cattttatct aacttgggta agccaacaaa caatactaaa 10800
ttgttcatag tattctctca tagtccectttt tttctctaaa gtcagtaata acgttcactce 10860
tttcattttt tcattcctga ttttaataat ctgagttcectt tctcectecccece tecctgcaat 10920
tgagagtcat ttaaaagtgt cttgattaaa ttttatatat ctgtgagttt tccagttttce 10980
cctectgttat tetcecttctag ttttatttca tgtgatccaa aaagatactt tatatgattt 11040
caattttttt acatttacta agacttgttt tgtgactaaa atatccttga gaatttccat 11100
gcacatttga gaaaaatgca cattctgctg ttgttggaca gagtgttctg tatatgtctg 11160
ttaggtctaa ttggtttaga gtattgttct agtcctcectet ttecttattg atcttetgte 11220
tagttgttta atccattatt caaagtagtg gccgggcacg gtggctcaca cctgtaatcce 11280
cagcactttg ggaggccgag gagggtggat cacaatgtca ggaggttgag accagectgg 11340
ccaacatggt gaaactccgt ctctactgaa aatacaaaaa atttgctgga catggtggca 11400
cacgcctgta atcccagcta ctcaggaggc caaggcagga gaatcacttg aacccaggag 11460
gcagaagttyg cagtgagctg agatcgcacc attgcactgc agcctgggca acagagcaag 11520
actctgtcte gagaaacaac aaaaacaaaa acaaaaaaca aagtagtgta ctaaagtctce 11580
caactactat tgtagaactc tatttctccce ttcaatgttg caaaattttg tttcatgtat 11640
tttggtgttc tgttctttat aatttttata tcttcttaat ggatgaaaac ttttatcaac 11700
atataatgtt ctttgtctct tgagactttt ttttttaact taaaatctat ttgggctgat 11760
aatacagcca ccacaactct catattggtt gttattttca tagaatatct tcecttecatce 11820
ttctacttta aaattcttct atctttatat ctaaagtgag cctcecttgtag atagcatata 11880
ggtggataat gttctcttta ttcactctgce caatatctge cttttaactg gagtttaatc 11940
tatttatata taaaataatt actgattagg aaggacttac ttctaccact cagctatttt 12000
ttttctgtgt gtcttataca tttttaagtt tctcaattce tccattactg gatttttttt 12060
tttacttctt gattttgtgt ctgtgttgtt acattttgat tattttctece ttttgatage 12120
ggcaggaggc agccaaatgc ctggcagata gaagcttgte ccccatgaaa ccccacctte 12180
aagccaaaaa atagcctgaa ggctgaaaga ccggactgct ggtcccagat gaaacccatg 12240
atccagagtg agaacttcca ttecctgtttg cctgccctet aaataatccce ttttaaccaa 12300
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tcgaatgttg ccttttccaa tactacctat ggcctgeccce tcecccccatte tgagecccata 12360
aaagccctgg aatcagccac attgggggca ctttgccaac ttcaggtagg gggaccacct 12420
ctgtatccct tectctgctga aagctgtttt catcactcaa tgaaactctce accttgctcece 12480
ctctttgatt gtcagcgtat cctcattttt cttgggtgtg gtacaagaac tcgggaacca 12540
gtgcacaagc cagacttggt ctgggcagca cgggttagtg ggccatctcce cacagcaggt 12600
agcatggcca agtgaggcct gggcagggca tcaccaaggt ccctggcettg caaagtgacce 12660
aaggaaaaaa tcctgtgtca ctttectttt ctcatatttt ttagttattt tcctaatgat 12720
tgccttgagg atggcaatta acatcttaca cttataagaa gctagtttga ataatagttce 12780
caatagtaca tgaacactct actcctatat atctccatcce ttcttecttt atattgttat 12840
tcccacaaat tatgttttta tacattatat cctcactaac ataaacttat tattatttte 12900
tgcatttgce ttttaaatca tacaggaaaa caagaatcac aaagaaaaac tacattaata 12960
tttgctgtta tatttaccta tatagtgaca tttaacagtg tatttttatg tcttcagatg 13020
tctttgaatt actacttagt gtcttttcat tttagcctca atgtttccect ttagcattte 13080
ctatagggca ggcctgccgg taattaattc cctttggttt tcectttatctg aaatgtctaa 13140
tttctttttt attcttgaag aatagttttg ctggctataa gattcttagt taatagtttt 13200
tttceccageca cttcaattat tattaaagtg ttattattat tattattatt attttgagat 13260
ggagtctecee tcectgtcacte aggctggagt gcagtggcge aatctctget cactgcaacce 13320
tcegectece aggttcaage aattctectg cctcagecte ccgagttage tgggattaca 13380
ggtgcccecgec accatgccca gctaattttt gtatttttag tagagacggg gtttcaccat 13440
gttggtcagg ctgatcttga actcctgacc tcaagtgata cacccacctt ggectcccaa 13500
agtgctggga ttagaggcat gagccaccat gcctggtcta aagtgtaatt attattacag 13560
ctgccatttg gectecttgg tttctaatga gaaatcatct gttaaactta ttgcaaatcce 13620
ttggtatgta tgctatgtgt catttctcte ttgctgctte caagattcte tcectcectgtcett 13680
tgtcttttga caatttgact ataatgtgtt tcagtgtgaa tttcttagag tttatcccac 13740
ttggatttca ttgagcttct tggatgtgta cgtttgtcectt tcaccaaatc tgggaaatta 13800
tttcaccatt tctcaaatat ctttttectte ccctttecat ctcectettett ctggagectcece 13860
cgtatactta gttggcatga ctgatggtat cctactggtc cctcaggttc tgttcatttt 13920
tcttetttet ttttttcectge tetgcagact ggataactte aatcgecttt tettcaagtt 13980
caatgattat ttcttctgcc tgctcaaatt ggccatttaa cccctccagt gactttttca 14040
tttcagtatt gtacttttca gatccagaat ttctatttgg ttcctecttta ataaattctt 14100
tttattgtca ttccccatct gttcatacat tgctcteccca atttecctgta gttcectttgte 14160
catggttttc tttagttaat taagcatatt taagacagtt gacttaatgt ctttgactag 14220
taattccaat gtctaaaatt ccttatggat agcttctttt aaattatttt tgtcctgtta 14280
gagagtcata tcttcctctt tatttgettt gtaatacttt gttgaaaact taacattttg 14340
agtagtaaaa tgtggtaatt ctgaagccag attctcccecce tectttgaga ttggttttgt 14400
tgtttgttga gggctgcagt tgtccatttg tatagtgact tttccaaacg atttttgcaa 14460
agtatgtatt ctctcttgtg tetggtcact gacgtttetg ttcectggtgece tetgcagtca 14520
gcctatgace tggaagagca ttccttaaat gcatagattt ttttaaaacc caagaaacaa 14580
aaaacctagc atgtatgtac ctttttaaaa atcttctgat agatgccacc tggaaggctg 14640
ctgctgectg aaggggcaga aacaaaggca agctctactce tgagccctca gggaaccacce 14700
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agataaacaa aagaaatttg attctccaaa tttctggaag acaaggtcct ttctgcccac 14760
tcetgeteca gecagetget ctaggaacac aattactgte cacatggcca caggaatgtt 14820
gaagaatgca ggatggtagc tggtttgccc acaccactca cttatgagcc atcagcatge 14880
ctcteectte atcgagcact cccatggttg ctgtaagtgt ccaatcaggt tccagaattce 14940
tgaaagagtt gactcttaca ggattttttt cttttctaac ttgctggttg tttagataga 15000
ggaaccaatt cctgaagttt cctacgttgc cagcttcatg aggatcattc cctagtaact 15060
cttttcagac aaaaagcttc attgatttac tgtaggacta gcatcaaaga gtctatgcca 15120
cctagtetgt ctccttaaaa cacagaaata atcagtatge attggggtag gagtttggca 15180
ttagatctgce cgtaaatcaa gagctgggga cagcccatgt cttaaactct gacccaaggg 15240
ctaaaatatc ctttggtagc aacaacagct acaaactatt gaacaacttg tatgtgccaa 15300
gagccttace tgcattatce cattgaatcc tcectcaacage cctgtgaggt agtagaattg 15360
ttgcctgece cttactgagg cctagaaaca ttaaggaatt tgcccgaggce cctagagcca 15420
gtgagtggca aagccagtct ccagactcag gctggagatc ctacagttct gtgttaccce 15480
agtgttatcc tgcctctcag cacagagtct tggatgattce tcctaaccce tccctaggceca 15540
atgcacaggg ctgctccctg cacccttact catgctectge tcecttcaacce caacagtget 15600
ggccttagge tttatcecctg acacccagec ccaggctcca tteccatctgt tgacagagge 15660
aaacactggg gcaaaactga cctctgtgga taccactgtg tccacctceca ccagettcag 15720
ctgaagcctce tgaacatctc cagcatggaa gaagccccaa aggatatttce ctgtcecccca 15780
gcatatgctt gaccctgaag ccctceccccat ctagtcaaga agaccaaact gttaacaatc 15840
ctggagtcag agtgacccat gggtgaatct tagccaagtc actcatagct gttgcatcct 15900
agtaaatccce ttaactccca taggcttcag tttceccctgca tataaaatga cagccttcag 15960
ctcatcggcece agtttcaatc catctaaagg gtctagcaca tcccctggca tgtggaagee 16020
acagggcaca cactagttgt ggtcatttga tcctggcatg ctctgetgte tectcecggectet 16080
ccecttgect ctttecctga tgtcecctggee atcagccact gectaacacce ctcecccactca 16140
ccaggcectt agcctgccece ttagcacaag agcacagccg gtctcaagte tacccetgetg 16200
taagcaaaca cttgcaacat catgctgacc tccaggcect gttgcatcag cgtgcccaca 16260
cttggtgcce agctggtact gagggtatca gggaacaggce cagtggtgga agggcggaca 16320
ctttgggttc cctggtttec tggctceccaa tatctttece aatggcatat ggggtctage 16380
agcttggcte atttaactgt gaacctctac cctttagaat ctgggectcecce aggcttgett 16440
ctgtgcaaaa tggcagataa ggctcaacct ttcttttttt aacttcattg ttaaatatta 16500
ctccattaat acccatttac tgcagaaaag gtaggaaata cagataagca aaaaggaaaa 16560
taaattaaaa tcctcatacc accatcatca agataattac tgtcaccatt ttggtatatt 16620
tceteccaat acatatatta tcectatatcgt atatacgaca aaaatggatc atactatgtt 16680
tcetgttett ceccctgtgtt agtcatctat tgctgtataa caaactgcct caaaacttag 16740
tggcttcace tttcecgtgta ttatgatgac aagaatgtgg tatgacactg tcttatatct 16800
ggatcatatg ctaaaagata gaaaatggtt tctaaactta tttgttctgt aataacaaaa 16860
ttttatttca taaagtgttt ttaaaaaaaa ccatagtagc ttgaaacaac aaacctttgt 16920
tatctcacac agtttctgta ggtcaagaat tcagaagcag cttagctggg tggtcectgget 16980
tggtgtcectect cctgaggtca gggttttgge tggggctgca tcacctgaag gettgactgg 17040
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ggccagagga
ttggcaagag
tagcatagca
cagggtettt
agttacacag
agcagggcta
catgaacatc
taagtgtage
ttttttgata
cttttgatga
agaaatgggg
ctctececat
gttetgtett
cecttgaget
gaggcectee
aaaattcctg
agactgttgg
geccaggagg
aagtaggggt
tcccagaaag
gcagttcagt
ctcagecttt
gaagaagggce
gtgccactee
ggggctgtgg
ttgggaaagg
gagagacctyg
taattttage
gtgagcccaa
acccaaagca
tttttgtttg
acagacccct
ggatccecett
ggacceecte
actttetgec
tcectgetggy
ctgtcccegt
tctgaccceca
cagaagccect

ggnggCCtt

getgetteca

acttecgette

gttggettee

tctggettag

gctagaccta

attgaaggcc

ttteccatgee

ataatttatt

gtagaattaa

atgaaaaaga

gtaccactgg

gaaatgggga

tttagaaagc

actgaagact

ccttettgge

gaaagcagga

tgtcaccect

getggecatga

gttgggCCgC

gaactctagg

caaccaagaa

cttgagaact

aagtcteget

aaacctgggt

gggtcagtgg

gatcaattgt

gecattctgac

aggctttgge

ggagaggcct

agcctgagge

tttttgatca

ggattgtatg

gectcecaaga

cctgtecaag

cgcacaaggc

cagcaatccc

ggcectgtea

tggcaggggg

gggctgccag

acgctecaag

aagtggtcca

ttctcaatgyg

cccagaggga

gctcecaaagt

ttctgcatgyg

agcttcaagyg

aatagagcag

taaccaacct

tcatcttgaa

aaatcaagtc

gacatagagc

gttcactatc

tctaagcaga

ctaagcatgt

ccctettete

actgttecetyg

tatcctgaag

gtcatgagaa

tttetggect

ggatgcctgt

agggggccca

gaatttagat

gggtggctge

gtgagcccty

cctgtcacat

atcaagggct

aaggcaccct

aggtgccage

gggccagagc

ctggactttyg

gttggccace

aaatgcaaat

gcaagtccag

ggcatttcag

tgaggaatgg

taccccatgt

actgttaccc

cagagtattt

cctecaggeag

gctacagcat

ctcacatgge

atcttecccag

acagtccagg

catactccac

aagagactat

geggetacac

atgaatctta

cctgtagttyg

tatccatcac

atgtctgtca

aaggtcccett

tactgagaca

aacaatgttc

cctggteate

tggacaggtt

ctacaatgac

aagaggcact

tctggteceyg

catggatgee

tgctctaaat

cttgecteag

tctectecce

ttettggect

ccececcatgag

gagatctgat

ttcttgggag

ccatacccetyg

aagtacatag

ctggaagtca

cagtcacaaa

ttcctecace

cgaacctete

acctgcacca

taagtgttct

aagatgggta

tcacagagtyg

acatggccta

gagcagcege

ctctceccatcee

gtgctaggee

tggcaagttyg gagttgcgta

agttcttgta ggcaacctca

agagaacaag gcagaaacca

catttctgca ttatcatatt

accatggggt gaataccaga

attcccttte aacagtatgt

ccatttttaa tgactacatg

ggtatgtggg ttgtgtcteg

caaacttgtc atattatttt

atcagaaccce tgagcaacta

ctgattctge tcttgtettt

tcctagecca cagctgcaca

atccatccte ctegggacag

ctccatgage catcatctet

ctggacagte ttgcccttee

tctcaactce agtgcagtac

gagacaggac aagggtgggt

gagaattaga cggtgtgggg

aatgaatatc agcaggtgge

agaggctaga gagggcactg

cttcaggett tgtacacatce

tgtgctgtgt gcttggecca

ggctgaacca gaaggcccca

caaacagtag ctcagagctyg

gaggccatct ctgctctata

tgatcactct ggccattgge

acccacttge cagctccage

catgtggatg tcactcccag

tggtctatge ccatggagge

attaagaatg atacccctgt

accecttece caagttccat

tgcagatgaa aatccactgg

gegegggeca ggecccectta

gtggccaagg cagcctggtg

ggctggetet gcacaccccce

tggceggetyg ccccatgget

ceccteecttt ctgecctgec

caggctgage cctttcagtyg

aagcagcegt tgctgecaca

tcagcaggca ggagcatcte

17100

17160

17220

17280

17340

17400

17460

17520

17580

17640

17700

17760

17820

17880

17940

18000

18060

18120

18180

18240

18300

18360

18420

18480

18540

18600

18660

18720

18780

18840

18900

18960

19020

19080

19140

19200

19260

19320

19380

19440
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tgccteccaa agcatctacce tettagecce tcggagagat ggcgatggat gtcacaagga 19500
gccaggcceca gacagcecttg actcetggtaa gggtcacacce aaagttaggg actttgcact 19560
gggagagcag cacccagggc agggcccttg gttttgcaga ttaccaaaac taaggctggg 19620
ggcagggaag gcgagcaggce ttggggcacc ttggaaggag gcacatgggce cttgggggte 19680
ctggctaggg cagctgtgcec tgccactggce cctectgeccca ccaccectece tcactgtgge 19740
tatccagtgt ccagcctcecte gaggggttct agggtactta ttcecctggage taacggtgac 19800
ccaggacacc agtgtccggg gectggectg gggcecttttat ggggggaget ggctggctge 19860
ccagggctgt ctggctctet gggggctcectg catggcattt ccaggggttg gtggatcagg 19920
gattctgtee ctcaggagaa tgtgggcact agcccaaggce cactcacttce tgtgtacata 19980
gccacctgag ggcccaggaa tggagggggce caggctacag ctggacatct ggcactcgga 20040
tgggctetgg agcccccagg cctgcagcat ctgcccaggg actgcecctgg cecttggeca 20100
tttecctecagg gacccacage tccaccagcece ggcccctece agtgctggaa tagacagtte 20160
ctcagtccac atctgccaaa ggcggcacta gaaggcatcce tgectttttt actgegttet 20220
ggaggtgggg tcacaaagca ctgctcactg cataaaaggg acagcatcct gccecctggca 20280
gccectgectyg accagectcecg cctetecccac tgctatccaa cctgtacacce ctggtgacca 20340
tgtccaggce agtggcctta aggactgtct ctgtactgat ggctccacat ctacctctcece 20400
agccagactc tcctcectgaac tecgggcectca catggccaac tgctacttgg aacaaatcge 20460
ccettggetyg gecagatgtgt taacatgccce agaccaagat cccaactccce acaacccaac 20520
tceccaggtca gatggaacct cttcecttecca ggcecttetg ttectectect cagccectee 20580
cacctcectt cagaataagt ctagactctt atcgctttca ccaagecctge geccagcatce 20640
cctgcacagg gattgttagg acagcctgac gccctgette caccctgcecce caagatgcce 20700
ctgctetgca geccggcegece tecaggctte tcacctectg ctgctcacag ctcagectca 20760
ctecectecct ceccgectet getccagect cagtgcaggt cccectgetece catcttetgg 20820
cagcagctgce ccgacctggt ccctcecttcat ctgtccccat tecttcacce cccagectgt 20880
cceccaacttg actgaggtte tttectgcag atccccgece ttgagagggg ttggtceccac 20940
tgtcaactct gettetgtge cectgtgecge acctggcatt cagtgagcat ctgctgaaga 21000
gatgagggtc agatgccctg cagggagtgt gggggcgtcec tcaggcaaga aaagttgtac 21060
gtttggctgt gggccctgat tatgtgtcct gtgacctctt gggtgaggtc agcaagagaa 21120
acctctgcaa gectggctggg getgectcecee agaggctgcee agggggaggg acaggctctg 21180
tctgtgetet tettecgagg ctacacctgg ggcgccagge tctcagggct ccccaggtac 21240
caccacattt cctacactgc ttgggaaagc cctgtaagtt tgcacagaca cccagcatga 21300
ggctecgccag agagatactt gtagectgggg tcectgggcacce aggaacagct tggtgctggg 21360
cctgaagtcg ggcaggatgce agcctggcca ggtgagagga aagcttggag ccagtgecctg 21420
ggttcaaact cctectgtgge ctatggttcet gtgggcttgg ggaagggttt gtacctctgt 21480
gtccagttte ctcacttata aaaaaaggag ataataaaag tacccatgtc ccagggtgge 21540
tgtagcaata atagggaggg gtgcccagag caggtctgge acacaggaag tgtgcatcag 21600
cctcagtecece tgccattggg cttgtectgg gagtctgtga agccaacctce tgctcecacaa 21660
tgtgacccece aggcttgtga gaccaagctg ggtcagagcet tectectcetg gggttgcace 21720
aggaggggaa cttctgcagg cccagatgca ccctgaggaa agggcttgtt cccaccaaga 21780
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acaaggctca

gactgcagcee

tgaggggtcc

dggeggggcec

gagacaggct

tacttttaca

tggtggcagc

agatgcaact

tcacttatge

cceggtgttyg

ggatacccce

aggagagaaa

gacggtatca

gaaggcagta

cagaggggga

taagagaaac

tcteccccaca

cacactctga

gactgaaatg

gtggctgeca

ggctggacct

gggtcctagg

atggtgtget

agatgggtgc

ctgctatgtyg

tgccttcaca

ggaggcaaaa

gaggacatct

gagggcgtge

ggtgtttgat

cctcagttta

tgtatccatt

agtggtttge

ttcectacat

agggtggcta

gggacattga

actgggtgaa

cccaccttag

aaactgagga

caaccctetyg

cctttggagy

tcggaagetyg

tcataggece

cagataagag

ccececaccece

gaaatccaga

aaatttaagc

ttatttacag

ctatacgtct

atttaaagtc

ctgtgtatct

ctgtcagatce

gtttgacatc

gagccaggac

agacttgage

aacagccaac

gecctgcaag

tcagccacct

ttggctecte

ggatgggcca

ttgcaagagc

acttecetgec

ggctgeccat

tgctggcace

aagcacctaa

gttagttecct

gttgtagetyg

ccaggggtgt

actcccaccce

tetgtgtett

aattttacat

aggaatgett

gtctgetece

ttgcagtatg

tcacageget

agctectece

atgcccaact

attaatcatg

agaagaggaa

agcttatgtg

atgctcecceca

acagcatcta

tgcggtgtgg

cecctgtgeca

atgtcceetyg

tttttgtgta

ttttgagaat

aaatgggatc

ccttecacgygy

cccaacagtyg

tggaaatgcc

aaagttaaac

atccaatacc

ttcacccagt

ctcctegaca

ttgtacctag

ggaggatcac

gggcataggc

ccatgaagaa

cttggagaga

agcatcactt

agtagccatt

gectgcaata

tccteccegy

tgcagggect

ggcatcctet

tggggcattg

getetgecagyg

atgctcacag

ttgtcacaga

gtggggCCtC

tgggctgcag

ataagctgca

ctaacagett

ggccatcaca

ctgctaaaat

ctagaccgat

gegcaatgtyg

aatggcegte

taagactgtg

catgagaggt
tcctecaace
acaatgcaga
ggagagcctg
cttecectgea
aaagtgtctce
attatacaga
aggtcctace
aaaggccaca
aatatgaggg
tgcagececte
ttagagaaac
gggattccte
cagtggcagg
ccctacaggyg
ctctecttat
tcaagggecc
tccatgecat
cctggggeca
ggcacaaggg
ttgttgagag
gtgtgcatgg
atgacttctg
tgctgtggty
ggcatatgga
acattggtgg
aggacagcect
ggcagetgga
ccteggaaca
ctttatcage
attaagagac
gaagacaaac
cgtggagggt
taacctccag
tccttacaca
caggcttece
catcagtaag
ctceccatac
ttgcctectyg

ggcaaaagtyg

gaacceccag gtctactggt

catgcccact gggaagtgtyg

gaccctgtag catctggceta

geeggttetyg ccactgtggg

gcccacagag aatacagacce

tattttaagt agattttaag

acaaatcaga ttcacaggcc

tcaggtccca tctcacgttt

agaggccctyg cggtaagtgt

tcctcactgt tgcagcaaga

ttgctgcaga acagattctt

tccaaattge cctctgaaca

ggggagaact ttctggecta

gccacacgtyg ggecttgata

cccagectee caacatgtga

tctecaaggyg ctgggecagt

caactgtctyg acaatacage

tgtccteege caagacctca

aaggaccaga gtccaggtee

tggtgccagg caggtgtgag

cccacaggta tcttataatt

atttgggtge tggectcace

taagccttte ttcatctgea

acagggcata gtgtgtgagyg

ggaattcagce aaatgacaga

gtgtaggaaa gaaagacaga

ggattgttce acagagccct

ttggagggtt aggggtcggyg

gtgectgete agccaacatg

cccatcectt tetgacctty

atggttctta actaaagatc

acctgactca ctgtggcata

ggatctggca ttactctcete

ccttgtttet tcatggttge

getgtgttta caaatttagg

ttcacctgte attggccaga

aggagtatag aattgctgtg

caacaaaatc tgagttctag

gctgggattc agagcatcte

tgtgagtttt tgtggaatgyg

21840

21900

21960

22020

22080

22140

22200

22260

22320

22380

22440

22500

22560

22620

22680

22740

22800

22860

22920

22980

23040

23100

23160

23220

23280

23340

23400

23460

23520

23580

23640

23700

23760

23820

23880

23940

24000

24060

24120

24180
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atccacggct tttatcagag catctttcect ttttcecttttt gattcaagat gaaaatattce 24240
ttatgattat ttttctcacc actgcccaga gataaccagce acattaacat ggccttttet 24300
ccatgaatag cactagggtg cccagtggac agacacatag ctgtccacac accagcttge 24360
tggggatgca taggcagagt cacatctgca ctcacggcct gtcectcacac tgccatgtgg 24420
agagccagca gccacaccat gggccgtceca tgctcacggg agtggcagta tcagatctga 24480
gcttegtgtyg cccaggegte tctcacatca gtgcataggg accctcetttg ttetgtggee 24540
cagtgtgccce atgccacaga tggcttcagt cagcagacac ctcecttctag acactcacac 24600
tcactcectgg ctggccctta gcacacctgt gcagacagge ccatttattt tettgtgtaa 24660
atcccaagta ggaggactgg gtctctcectga cagcaatgce agctgectgg caccctceccag 24720
acaggtggct caagccccac ctcecgcecagcet ctcecccagtta gcecccectectt tecctggecte 24780
tgacctgagg gacgaagcag ggtgctacag gacgctgtge cacagggata tcgtcaggga 24840
cagaagctac tctgccctet getgctcace cctceccaacac gectgtggget gecatttgttg 24900
agtggcetggt accagactct gectcttectga ctttccaget ggttttacct gtagtaaagt 24960
ttgagaagat gggtcatcct gacccegggg tcagaagaca gaaggaggcce catggegtgt 25020
gggggagatg cccecgtgagg cccteggtgt gcagatgcect ggtgacagcece ccaccctgag 25080
gtcececcagee tacccectcee ccagecccgac tgctcecccate ccecctceectg tgcaggtaga 25140
gcagatccetg gcagagttce agctgcagga ggaggacctyg aagaaggtga tgagacggat 25200
gcagaaggag atggaccgcg gcctgaggcet ggagacccat gaagaggcca gtgtgaagat 25260
gctgeccace tacgtgecgct ccaccccaga aggctcaggt accacatggt aaccggctcce 25320
tcatccagaa gcagctgtgg gcectcagecct agctgggaga agcaccccag gcacteccag 25380
actcacagcce agcccgagac agaatctcect ggggagcaat gaagtcctcecg acttgggcca 25440
gttctcacce ttggcteccte tggtccggec ctggggcact cgggctcacce ctggagcetgg 25500
caaacctcag gaaaactggc gttttaaatc tcactcctgg ccaggtgcag tggctcacce 25560
ctgtaacttc aacactttgg gaggccaaag caggcggatc tcttgaggcc aggagtttga 25620
gaccagccetg cccaacatgg tgaaacccceg tcectctactaa aaatacaaaa attatccagg 25680
catggtggca cattcctgta gttccagcta ctcgggaggce tgaggcataa gaattgcttg 25740
aacccgggag gccgaggttg cagtgagcca aaatcgcgcece actgcactcecce agectggggt 25800
gacagggtga gacaccatct caaaaaaaaa aaaaaaaaaa gacctcactg ctccccatgg 25860
gcacttaggg aactctccca gcccagttet gcagetggge cattgcacta gatcctcagt 25920
tggtcectgg gectcteggtyg actgtecagg gcaggagttt cccattgact tttcecectggt 25980
tgacctttga ccccttcecac agttgacact ggtgtcccca ggtgtctggt ggccecttgt 26040
ccagctecct tagtcccttg tgccttecct cctectettt gtaatatcecg ggctcagtca 26100
cctggggecce acccagccca aggccagcect gtgggtgtcee ctgaggctga cacacttcte 26160
tctgtgectt tagaagtcgg ggacttecte tcecctggace tgggtggcac taacttcagg 26220
gtgatgctgg tgaaggtggg agaaggtgag gaggggcagt ggagcgtgaa gaccaaacac 26280
cagatgtact ccatccccga ggacgccatg accggcactg ctgagatggt gagcagcgca 26340
ggggccgggyg cagggggcca aggccatgca ggatctcagg gcccagctag tcecctgacggg 26400
aggtgccacce tgtctaccag gggtggggag agcgggggct ggaggaccac ccagcectcag 26460
aggcagctgg aggcctgggt gaacaggact ggccaacatg tccccaagtce ccacagtcac 26520
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catctggcca gcattgagag gggaacgggc tgaggaagag ttagtggcaa gaggaacccce 26580
agccagtcac accttgtcca gtttaccaga ggaaaaacca atgtgtaaga acagaaatgt 26640
gaccecggcecag ccagtgcact gcccccectet ccaaaggcca cccctcacce tccaccagca 26700
tgcacagaaa gtggggtgac agcaatcaca atgtctaccce aggcagcaag gacccctgac 26760
catggggagg actggggtgc agggaacata gaagcagaat gaggcctagg gggagttggg 26820
caaggccaga gccctagetg cagccaagca catggccaag gccagcectcect ggaagggcag 26880
ggcteccgagyg caggaggcag gaggctgccce gtggctaccce gtcecctcacac ccctgcaget 26940
tgctagtctg tectgtgggcet gggtgtgaat caaggcagtyg ggatggtgtg gggacctcce 27000
tggcccecage agccagtgag gagcctggtce agtcagcaga gcattcagca gtatccagtt 27060
ccatggagag gcccgtgtga ggggagtcgg ggctggtett cagtaaggat gggtggccag 27120
ggccectaga agtagaaaag gagactccgg gtgctggaga cagaaatcaa ggatgtgcect 27180
ccatgtggag cctcaggaat agctggccag gcctgaggct gaacctcaca aggttcaget 27240
gggagggcta ggctgacaga gcacagccgg gccagggacce agcctgcect gtgttgectt 27300
gtcececgaggyg ccactgtcag caggtctetg gecatggggga ggcttagggce ctgagcccaa 27360
caagcagcag cggaagaggda gagggaaact gtggacaggc ctggcattca gtggccaggt 27420
gttgcagtgt ccctgaggaa tagcecttgget tgaggccgtg gggagggctg ccggccageg 27480
caccceecca tgccagatgg tcaccatggce gtgcatctte cagcetcectteg actacatcte 27540
tgagtgcatc tccgacttcecc tggacaagca tcagatgaaa cacaagaagc tgccectggg 27600
cttcaccttce tectttectg tgaggcacga agacatcgat aaggtgggcce gggtggaggg 27660
gcagaaggca gatgagggga ggcacaggca ccccagagga actctgecctt caaatgtage 27720
cceccatacca tgtgctcaga agggagatct ggattcaaat tgtggccatg tcacctgcca 27780
cctctaatge tgtggaaaag aagcatcaca ttagctaatt ctggctgtge gecttgtgag 27840
gcaccagcta tgatcaccce actccagtgg aaagagcagce tggcagtagg gtggggctca 27900
aactcaggca gccgggctet gggtcacctg caggccacgg tcatgtcaca ctgcctctag 27960
ctgagtcaga aatgtgaagg aactgagatt ctacccttcce tgcaagctag caaagtggcecce 28020
tgccagttac atctgtgcat gcacacacac acacagttat atatgcacac acataaaaca 28080
cgagaccttt gggtcaggga gaaagccaga tcctcactca cggcagaagc agcagccaaa 28140
gcaacatctc atgtggtttt ccaagcccca gtccctacag agacagagag ggccaggtgg 28200
cacctgtgca tgcagcgggg taccttgcag gagggaaatc ctgattttac acaaagctgce 28260
tcecececacg cectgecttyg actctgggat gacgtctcag agcectgtgcag tacaacatte 28320
ttaaattggc tgggactcag ccctgcagaa atatgatatc ttcaaggaga atcgttccca 28380
aaacctctca aagctatggg gcectgctcectga gcecctgtttee tcagectgtaa agtagggtge 28440
atacttttat ggccctgtge aggaggtagt gacaggccct agcaccctge ctccagtata 28500
tgttagcagc cacgaggcct atctctecccece acagggcatce cttcectcaact ggaccaaggg 28560
cttcaaggcce tcaggagcag aagggaacaa tgtcgtgggg cttcetgcgag acgctatcaa 28620
acggagaggg gtgagggggc acctgtacct gccggggggg ctgccctggg ccacccacce 28680
cagcactgcce tgcctttete cttggettec agcactgcag cttetgtget tettggcagg 28740
actttgaaat ggatgtggtg gcaatggtga atgacacggt ggccacgatg atctcctget 28800
actacgaaga ccatcagtgc gaggtcggca tgatcgtggg taagggctcecce ttgcacccct 28860
gccectteca gactgectgag gctecctgtg tacaacagge ttcaagggcece ctgtggggtg 28920
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aggaccaaac tacttaacaa ccggtgatgt cagagcagag cctggtgcta cagcctgggt 28980
ggtcttgggyg tatcaagatg gaagcaccgt gtacagtagg aagcatttca acgccatgat 29040
gccacattee tgcatcagat ggtatgccag ctgcatatcc acctcaccca tcaggattat 29100
aattaaaaca cttatctggt aaattgacca actggacaga ttggtccaag tggaagagga 29160
taagcaaaag tggtaccatc tccacccgaa tggtctttcece acgggectge cecctgecccect 29220
gccececcacee aaagtgaagg caggtaccag gaaagggagce agcagtccgce ccctcecccage 29280
agaggggtct tccacaccaa ctcggacctt tctcagaagt tccggaggtc attataacca 29340
gccttcactyg aggagcaatc caatcagatc agttatctge tgtgcgcaca gcegtgtggt 29400
tctatacttce tcttacttec attttcacct ttcagaagga acgttgtctt taaatccage 29460
atctaaacgt gagccccage catccectgge tgtgatccce ccageccecttt ccaccctate 29520
ctctggaact gectggggcet ccccaagaca cttceccacatg aattcccacc aagccaaget 29580
gcagctgetyg ggcccaggca taacccctec tggggcagag gtggcaagga gtgacccacce 29640
actcacatct gccccacatce cactcttgac tctgctcagt gtttaaaaac atgtttataa 29700
caattaccaa gatctgaaaa ttaggagaat tcacatcaaa gtctggattt ctgtttgttce 29760
ataaaaaact agaaggcagc caggcaaggt ggctcacgcce agtaatccca acactttggg 29820
aggctaaggc aggcgggtca cttgaggtca ggatttgaag actagctggce caacaaggtg 29880
taacctecgte tctactaaaa atacaaaaat tagctgggtg tgatggcgca tgcctgtaat 29940
cccaggtact caggagactg aggcaggaga attgcttaaa ccctggaggc agaggttgca 30000
gtgagccaag atcacgccac tgcactccag cctgggtgat ggagtgagtg agactctgte 30060
tccaaataaa taaataaata aataaaaact ggaagtctaa gcatcactga gccctgatte 30120
ctatgtggca gctcgactga ccagcatttg agttgctgte cctgacaget ttgggggtgt 30180
gcagcccaca cagtcatgct agcttgagge tcectgctgtca gcagtttgaa actcttaata 30240
acttgtgaac aaaagactcc atgttgtcac tctgcacagg ggccagcaaa ttacaaaatt 30300
ccatatccgg aattgtctac aggagcectct gggctgctcece caagggccca caccatgect 30360
tactcacttt gggttgccat ccaaacatgt ctcatgacaa agaagctcaa acatgtgcat 30420
ggacagtgcc agaaaacaag ggtcgtacat agacaaaata aaatgataac gtcccacaac 30480
catttctttg atacacactg tttctcectcag tcctcecccaac cacctaggta acaggcaggg 30540
aaggtgttac tgttgcctgt taggaaagag gacagccctg aaagctgtcecce ctggcecactg 30600
aagcaaccca ggtcttccag ccccagggag agccgcecttt ccattgttecce agacaaagca 30660
gagacaggca tgggggagcg ggagagggac tcctgtggge aggaaccagg ccctactceccg 30720
gggcagtgca gctctegetg acagtcccece cgacctccac cccaggcacg ggctgcaatg 30780
cctgctacat ggaggagatg cagaatgtgg agctggtgga gggggacgag ggccgcatgt 30840
gcgtcaatac cgagtggggce gccttegggg actccggcga gcectggacgag ttectgetgg 30900
agtatgaccg cctggtggac gagagctctg caaaccccecgg tcagcagctg taaggatgcece 30960
ccecteccee acaacccagg cectgggecg ctetggtgca geggcagatg ggagecggge 31020
cattgcagat aatgggcttg tttttaaaca actctgggga aaagcaaact gacaatccgt 31080
tcgtaagete catceccttet getcagtcat gacctgeccce tgtgagagat gaagggttag 31140
tceccagttgt gatgtgataa gcccagacct ctttecttee gacaggtgat cgtgcatgca 31200
gaggaggctc tgagacgccce ccagcaaggt tcctgggttt aacccaacat tccccaaagt 31260
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atgtatttgg ccacattcac agaaagaata ttagtctttt gtggaatgct gcgggttgac 31320
agtcacagct tggaaaccaa cccacagaga gctcatcatt aatcatggct atcacttgtt 31380
taccacctac tgtgccaggc ctatgctaat tactttatta gcgtecctcte tgccgetcge 31440
aggcctcectat tattataggt cagtagtatt cgatttattt aaattaaata cggaaggtca 31500
tagattaagc aagaaagtgc cagcaacatg gtgcgtgcect ctgactgggce actaacccte 31560
caagtcttag ttttcccaac cataactggc caatgaacag cagctctgga tgcagctaaa 31620
ggaagactga agctgtaggt cccgtgcteg gecgcagggece ccctgcaagg aaggtttcegg 31680
agggactgga tggggtcttt gaactatctg tctttcectt tactgcagtg ggcccagggg 31740
caggccaaag ttgctccegt gattgacttg aacgtgcacg ttcectaatcce ctgacattte 31800
taaagctctg gctcattaac gagggaaaga cgtgaaccag ctgggggagt ggggatcgca 31860
gtgcecccacyg tggccgecte gtgacctcag tggggagcag tggggccggce tcceeggette 31920
cacctgcatg aggggcccte cctegtgect gctgatgtaa tggacctgcce ctatgtccag 31980
gtatgagaag ctcataggtg gcaagtacat gggcgagctg gtgcggcttg tgctgctcag 32040
gctegtggac gaaaacctge tctteccacgg ggaggcctec gagcagctgce gcacacgcegg 32100
agccttegag acgcgctteg tgtcgcaggt ggagaggtgt gcggaggagg agggtgggtg 32160
caaagggcag gggctgggga cgcccgggca ctgcagactt ggtctcaggg cgacgctgag 32220
tcecaggece ggggcgcagg gatgggaaac tagggcctgg ggcgggatte cgggegtggg 32280
cggggceeegyg ggeggggeac agggggeggy ggagtgggeg gggceccgagg ccgggegetyg 32340
gaggcgaggg cggggcaggg acgggtcecaa gggcaggagg ctgggacagg acggggatge 32400
aaagggaggg gcggggcccg agacggggag gagggggagyg gcccaaggdg aggaggcggyg 32460
gtcecggacgg ggatgccaag agcagggatg ggagcgagec tgcgtceccggg cactggtcece 32520
catcecgtgag tececteggt getcecectgee cgececgtggee atcectcectcac atcactcaca 32580
accccaaggce gcggcatggt tgacaccccece acgttaggac ggagaccctg ggcttagtta 32640
gagggggcag tactaaccag tccctggegg aaacgctttg gectgggtgag gtgagcggga 32700
tcgcececcat tteteccagag aggggtceccceg gctcagecgag ggaaagaggce cgccgetggg 32760
gggacggctyg gccggggcece cteectggag aacgagaggce cgccgctgga gggggatgga 32820
ctgtcggage gacactcagce gaccgceccta cctecteecg ccecceccgcageg acacgggcga 32880
ccgcaagcag atctacaaca tcecctgagcac gctggggctg cgaccctcega ccaccgactg 32940
cgacatcgtg cgccgcecgect gegagagcegt gtctacgege gctgcgcaca tgtgetegge 33000
ggggctggeg ggcgtcatca accgcatgeg cgagagccgce agcgaggacg taatgcgcat 33060
cactgtgggce gtggatggct ccgtgtacaa gctgcaccce aggtgagccce geccegetet 33120
ctcecctggta aagtggggcec caaaaagcgce gcgctccaag gttecttgeg gttcecceccaage 33180
tccaagattt cgtagtccte ttcectegtceccee ccttggecta gatttggggg aagggtcgac 33240
tgcgtgcagg gcgcccggta atgaatgtgg aggatgaggt gggaggaggg acggcagccce 33300
tgcttetett ctgcccaget tcaaggagceg gttceccatgee agegtgcgca ggctgacgee 33360
cagctgcgag atcaccttca tcgagtcgga ggagggcagt ggccggggceg cggccectggt 33420
cteggeggtyg gectgtaaga aggcctgtat gctgggecag tgagagcagt ggccgcaage 33480
gcagggagga tgccacagcce ccacagcacc caggctccat ggggaagtgce tccccacacg 33540
tgctecgecage ctggeggggce aggaggcctg gcecttgtcag gacccaggcce gectgcecata 33600
ccgctgggga acagagcggg cctcttecct cagttttteg gtgggacage cccagggccece 33660
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taacgggggt gcggcaggag caggaacaga gactctggaa gccccccacce tttcectegetg 33720
gaatcaattt cccagaaggg agttgctcac tcaggacttt gatgcatttc cacactgtca 33780
gagctgttgg cctegectgg gcccaggcte tgggaagggg tgccctetgg atcectgetgt 33840
ggcctcactt ccctgggaac tcatcctgtg tggggaggca gctccaacag cttgaccaga 33900
cctagacctg ggccaaaagg gcagccaggg gctgctcate acccagtcect ggccatttte 33960
ttgcctgagg ctcaagaggce ccagggagca atgggagggg gctccatgga ggaggtgtcecce 34020
caagctttga atacccccag agacctttte tctecccatac catcactgag tggcttgtga 34080
ttectgggatg gaccctcegca gcaggtgcaa gagacagagce ccccaagcect ctgccccaag 34140
gggcccacaa aggggagaag ggccagcecct acatcttcag ctcecccatagce gctggctcag 34200
gaagaaaccc caagcagcat tcagcacacc ccaagggaca accccatcat atgacatgcc 34260
acccteteca tgcccaacct aagattgtgt gggtttttta attaaaaatg ttaaaagttt 34320
taaacatggc ctgtccactg ttctttgact tctgtgcatt aggactgtgg ggacaatcta 34380
taaagagtct gcgtcacatg catgaagaca cttcagtatc tcggcaatgce cctccagaca 34440
gctectecag ccatctgtge caaggggagt gtgaggagtg acagaccagg ctgtaggaac 34500
aggaatgggg tgtcatgggg gatggcagag cagtggacag tacactgcct ggcccecgggece 34560
cctgettgece tgcccatgga atgtgtgcag agggagtgce aggccaggtg ctgctetgga 34620
gaagtggggg aatgaggctg gtcecctgctge aggtcagtcet cagcaccgtce ctgtccagte 34680
agagtcactt aggtttgcca gtgagtaggg gcccagatac atgttggatt tctaaggtcce 34740
ctccagatgce tcectgtcagt ggaacgccta tttagagtta gccaagcgta ggcataatge 34800
catctttectg cagcataaaa tacagtgaca tagaaacata tttgtgtgat tttcatgcat 34860
tcettttttyg atgagagata ttacccagct aattaggaac aactgttttg tttccttcag 34920
atcataaccc aaagttgtga ttttgaaaag tcatgtccce cttcagattt cttgttttet 34980
gctacttete atgtggaatt gctttggcte ttcecttagtte tcttgagtct aaattattce 35040
ttataagttg gtgcaagcat ctgattattt tgttatcatt actgttatgc tcaagcattc 35100
acagagtgga acacatttta atatcaattg ctttctattt ctcctttata ttacagttca 35160
ggacattgta ttaattatta aaattctatt cgtaggtagg ttatatgact gaattgaaat 35220
agataaaatg aatttctttt ctagataaca aaggaggtgt cataaaacac ttgttatggg 35280
ccagtgtgat ggctcatgcc tataatctca gtgctttgag aggctgaggt ggaggattgce 35340
ttgaggccag gaatttgaga ccagcctggg gcaacatagce aagaccccat ctcttaaaaa 35400
aaaaagggtg gggcgggggg gcactgctgg gcgeggtgge tcatgectgt aatcccagca 35460
ctttgggaag ccaaagcagg tggatcaaaa ggtcaggagt tcgagatcag cctggccaac 35520
atggtgaaac cccaactcta ctaaaaatac aaaaattagc cgggcatgat ggcgggtgcet 35580
tataatccca gctactcagg aggctgaggce agaagaattg cttgaaccca ggaggcggag 35640
gttgcagtga gcagagattg caccactgca ctccagcctg ggcaacagag cgaaactctg 35700
tctcaaaaat gaattaatta attaaaaaaa gaaaaaaaaa acactgggca gggtggtgtg 35760
cacctgtagt cccaactact ccagaggctg aggcaggaag gagcacttga gcccaggagg 35820
ttgtctgcag tgagctctac tcatgccact gcactccage ctgggtgaca gagctcagtg 35880
gcttacacct gtaatcctag cactttggga ggctgaagca ggcagatcac ctaagatcag 35940
gagttcgaga ccggctggcce aacatgataa aaccccgtet ttactaaaaa taaaataaaa 36000
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taaaaaatat atataaaaat tagctgggtg tggtggcaca tgcctataat cccagetgcet 36060
tgggaggctyg aggaacaaga atggcttgaa cccgggaggce agaggtggca gtgagetgag 36120
atcgcgecac tgcactccag cctgtgcgag agtgagactce tgtctcaaaa aaaaaaaagg 36180
gaatttaaga aatttaaaag aaaactcttg ttatataaaa agggtattgg gtctgacaga 36240
taagagctcce tgcactctac cagccagcta ctgacagaca taggtctgge tccagtggag 36300
gggcagcagce cagtgagccce agectggggt ggcccactec tgctgcectcece aggatgtcecce 36360
ctgtttecece agccectetg ctgtgeccte ggccccagaa gctggcgaga ctgcttetet 36420
ggaacagcat cacgcaggcce tgcccatcgg cccactgtge accaggcctt ctggggatac 36480
agatgtcaac caggtggggt gctcaggagg ggcacagaag ccaggaatga caaacacatc 36540
agccaccagg caaatgggaa atgtgcccca gaagctcect gctgaggatg ttagggagag 36600
cattctgaag tagtgtggtt gagatgaggc ttgaggaagg caaggctcca aacagcaggg 36660
cagactggga gcaaggtaga ctgcatggga gggcagctga tggagctcct taaccctctg 36720
gaattgccec aaagccaagce aaagtgttcet tecttggggte acagctaget cagggatgcce 36780
ttetgeccct tggtcagagg ggcaaaaggt cagagcctag ggtcaccaaa acctcectggga 36840
agcceegggg gtcectcaggece acagaccatce ctcagaacta cacactgccce tcecccatgect 36900
ggcgggggcece ctggactgge cctcaccage tgtcttcettg cactggccag ggttetgget 36960
ggactggcaa ggaggggtgg tcagatacag gagtaactgg atcccttcat caggacctag 37020
ggtggtgaga gctttgagce tgctctgctce caggcagaca ttgtgtctgg ccctgccagg 37080
atggatagac agcaggatgt tacacgttga ggacatgaag gtcatcagga atgtggctgg 37140
aatctgttag gecctecccecca geccaggcegg gggctgccaa gtttgggect atcctetgtt 37200
cctetectta tttggacctt caggtgataa ggctgagaca taaaggaggc tgggccctge 37260
caccacgaca gcagccacac ctctgcagag agaatggtga gtgcctgctg gggaagaaag 37320
gctageggte tceccaggtge tggectttgg getgggggag cagagtttte tgtgettgtg 37380
ttgggttgag ggtggtccecce agggagagga agaggatcct ggccctgget ctcecctgggaa 37440
tgctctggga ctgtgcatga tgggtggggt ggggagactce tgaggagttg gggagaggac 37500
cceteectac tcacagtgtt gcaggccage aggaaggcgg ggacccecgggg caaggtggca 37560
gccaccaagce aggcccaacg tggttcttec aacgtcectttt ccatgtttga acaagcccag 37620
atacaggagt tcaaagaagt gagtgcccac tcccagtage ctcagatccce atcctggcecce 37680
cceccacccca ccccacatac atacccecccect tctaccectga ccecttgectet cacaccacce 37740
aggtctcectcece cccaccteece acctteccta gagetggggg ctgctceccac ctgaaggcce 37800
ccatcccaca ggcecttcage tgtatcgacce agaatcgtga tggcatcatc tgcaaggcag 37860
acctgaggga gacctactcc cagctgggtg cgtgcaccca cctceccacce tgcgcactgg 37920
ggtcecctact ctgagctgct gggegggtgg gagtggctgg ggggacagga ctetgctcece 37980
ctgcttecce tecteccegt ctectcacac tgcecttece cecttgtcac gecttgette 38040
cacttcacct tcccgaccca cagctgecte tgccccteca gecectgtgg ccaggatgga 38100
gggagggcegg cctgggectt ctgggggaca cccagggtec ctgtgtgcac ctcatgceccce 38160
acccccacca gggaaggtga gtgtcecccaga ggaggagcetg gacgccatge tgcaagaggg 38220
caagggcccce atcaacttca cecgtcecttect cacgctettt ggggagaage tcaatggtga 38280
gcctgggaca gagcectgggca ccecttggecca ggcagggage ctgcaccctg cctgaaccce 38340

acctgaaccce tgcctgaacc ccacctgaac cttacatgaa ccccacctga accctaactg 38400
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aaccccacct ggacccacct ggactcecttee tggccatgac ccattccaag cacatcctcet 38460
gccccagaat cccatgtgca ctggtcaccce cagtgctgac ttggagccag gaaatgtgcce 38520
ttcagcccece acccccaaat tceccagtcectcece cagccaagcet gecccgectca ggaggatgac 38580
cattcccage cccactgatce cccgagaaac attttatgtt agggaatacc cccacctctt 38640
ctgggatgtg ggaggctcecct catgcagcce agttcecctect gegggggacce tgggatgctg 38700
gagacatgga tgctcacctg gctgecctegg ccecttecaggg acagaccccg aggaagccat 38760
cctgagtgece ttceccgcatgt ttgaccccag cggcaaaggg gtggtgaaca aggatgagta 38820
agtatgggcce cagccagatg aggagcaccg tggtggaagce agagagcggg gtgaggcccce 38880
tagtgagggg ggctgcctgt gettecgggge cttacactge tcectttggggt gcagccaacce 38940
cttcectgeg ccatgggage ctceccgtacce accttceectg tgcagtcact ccccegcagt 39000
ctecctgetca gaccctecte acccececcagg ttcaagcage ttctectgac ccaggcagac 39060
aagttctcte cagctgaggt gaggctgccce agccccttca atactcatcce ccagcacctt 39120
ctectgggect tcacccatga cccagagcecce agtaccagtg aggcagttge tggaagggtg 39180
agccgagggce ccttectggag gaggtgccat ctcectgttgag acctagaggg taaagatgtg 39240
gagtcagaaa agagggcagg gtgcgccagg cagggagact gtgcacagac ctggggggaa 39300

gtggataggg agaggtttcg tacactcggg gtgggcctgt gectgtggcet ggaggggcegt 39360

cctttgecte ttggcccaca tttgcactga ctecctcacte tgcccagagt cagccaagag 39420
aaaaacatta acccagagtc tggggtctag ggttgaaaag ctaaggcaaa aagcacagat 39480
gcagggggca gacagaaagg ccacaggact caggtgaggt ctctgccggg ctgggccagg 39540
agccagggga ctgccactca ccagtgtccece ctgcaggtgg agcagatgtt cgccctgaca 39600
cccatggacce tggcggggaa catcgactac aagtcactgt gctacatcat cacccatgga 39660
gacgagaaag aggaatgagg ggcagggcca ggcccacggg ggggcacctce aataaactct 39720
gttgcaaaat tggaattgct gtggtgtctt gtctgtgaca gatgggttgg ggaccagcca 39780
agggggatcc cagggtctca gtgcgcacat caccatgatc atggccacca tctacctcecct 39840
gggagctgge ccctegecag ctcaccttga ttcactccca tgatgccaag tgaagtgtga 39900
actatgatca tgcctagttt acagatgagg acactgaggc ccagaaagtg tgagcatctt 39960
accaaggcca gccctctaga agaggagatg gtgggattta caccacctcecc accaagccca 40020
ggaatgagcc acaaagtggg cactgcccag ctacttgggg ctgtgcagag aagaggctge 40080
ttgctgggca ctcagcaaac tcectgcccaac agcccagegg gtgggcagca gecctgggac 40140
cceccacacce aaccacacag cctcecectgg cccactgete gcaccceccatce tcaatacact 40200
ggcttgggtyg cctecctgca tgggcccttt gtgaaaggca gagaggtacce catttgaaac 40260
acaaccagct tctcattgca aatacaggca aggcactaag acatgaggaa catggacacc 40320
aaagcagggg ccaggtaaca tgcaaatttc tagaggaaat gcccagaacc tggcatcatg 40380
cctectgage cectecatgeg cegtgagggg taagagggtce agacagctgg agtgtaggga 40440
gacgacttct caggagagaa tagttagtgc tcccgtcacc cttcatctga gaacccaaga 40500
gctagaggag aaagtgatcce tcatgagtac cagaggagca gcaggggaca tccaaagcac 40560
cagagagaga aacagagaca gagagacagg cagtgacagc tcaaacctca gccagatcca 40620
gagcatacaa agtctcctge ctacaggaca gcccagtaag agctctcagce ttgectcecctt 40680

ccetecccac aagcectget gcaatccectg tacctggggg tcagtgggaa ggaggtgage 40740
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dagaaaggag

ggtgttcagt

actttectgga

tgagtttcca

atgaacaaaa

atttcataaa

ctaaaatgaa

cttttgttat

gagtctctet

ccacctecca

tgggcacacc

agccaggetyg

getgggatta

aaggcaatgg

atttttcect

attcctaacc

ataagccaca

atgaattcac

ttgctttaaa

tcccacacca

tggtgtgtgt

aaaagagaga

agcctacact

tgccaaaagt

atctcattaa

ttattactaa

tttagaattc

tagactgtgt

cctataatcce

agataagcct

gtgtggtagt

gaacccagaa

acagagcaag

gactgcagtt

agcagggagc

ctctgagtat

tcatacgaat

gtggagtgte

tggctgggga

aaagctcect

gggcaccect

tttgatttta

attatggcat

tcctgaaage

tcaagtacca

gtaagggatc

ccaaaaagat

ctttgagetyg

ctgtcaccca

ggttcaagtyg

ttgcctgget

gtctcgaact

caggggtgag

ttcttectecta

tctetgtgga

gtctacacat

agatgagcac

aagtaaataa

aatattatcc

aaactgcetyg

atgtggtgtg

gacagaagga

gaccaatatg

gtaaaatgca

taacttttat

aattaatttc

cataagtgge

agtacgtcta

cagcactttyg

ggctaacgtyg

gecatgectgt

ggggaggttg

actccatctce

tctgggagac

agcagttttyg

tctagcagta

tacttgtgag

taacagtcta

gagctctggg

ctgggggagy

tcctgaagge

tctggegect

tttetgttge

aggccaccag

ttaggattct

atgttataat

cataggtgtc

tttcaaaact

ggctggagtyg

attctcatge

aatttttgta

cctgacctec

ccaccgtgec

ttaacgtgca

agaagccaat

gcaccggete

tgcccagete

aatatttgge

tttcacactc

tattagtgtt

tgtgtttgty

tagagagaaa

acagccactyg

cacaatattt

atagatcaca

acctatttct

ttgcatttet

tttaagactg

dgaggecgag

gtgaaaccct

agtcccaget

cagtgagcca

aaaaaaaaaa

tctgaggcag

atgtcctcaa

cagacagaaa

accaaacttg

cacctgagga

agggggaaaa

tagatgccce

cccaagagga

ggcaatttaa

ttagagagat

cccactcecac

accacatgag

ccaagcetceta

cagttatctg

ctctaaatta

cagtggcatg

ctcaccctcec

tttttaatag

gttgatccac

ctgccacaac

aataaatgtt

tttgcatcta

tttgaattct

cttgggetgt

ggttgttcac

ctgatatagt

gtttggaata

tgtgtgtgtg

cagatgggca

gccacttgaa

tgaagatttc

tgttgaaatg

tttcactttt

ggctttcact

cagtttccag

gcgggcagat

gtctctacta

actagggagg

agatcaagcc

aagtagaata

gcattagect

aaggagccaa

dgagagaagyg

ttcctecaggt

tgttggacat

ccagctecat

ctggccagge

aaggcgtttt cacccagaca

ttactaaatt gaaacttgag

tacaaaagtc acgaactgcc

tgaccatgct ggaacagtgg

tctgettgtt caacaagcetyg

caggggtaaa ttgtgaaaga

atttgatggg gtgtctgaac

ttattattat ttttgagaca

atctcagcete actgcaacct

caagtagcta gtattacaga

agacgtggtt tcaccatgtt

ctgectetge cteccaaagt

tctaaattat aactaatagce

gtccagtgga agcacaactg

ttaagcaaat tcatctggge

tctetgaace aggcccagga

cacatcttat tgattcccac

ttagtatgca agtcaatatt

tgtctgataa ggttagtect

aactgagggt agaatgtata

tgtgagagag agagagagac

cagacccagg acatgagttce

atgtggtgtyg agttgggata

atacaaaaaa gaatgcaaac

ataatgtttt ggatattaga

taaatgtggc tactagaata

cctgttggaa agcactgagt

gecgaacace gtggcetcacg

cacctgaggt caggagtttg

aaaatacaga aattagccag

ctgaggcagg agaatctcett

actgcactce agcctagatg

aaaataaata aataaataaa

tctetgcaga gagtacttge

tttcatttgyg gtagggttge

ctgtttccag aaagcagaga

gaagctcagg catcccttat

aagggggtgt gaggtgggca

gttgtccace cactgaaagg

ctgcagggece ctgctcactyg

40800

40860

40920

40980

41040

41100

41160

41220

41280

41340

41400

41460

41520

41580

41640

41700

41760

41820

41880

41940

42000

42060

42120

42180

42240

42300

42360

42420

42480

42540

42600

42660

42720

42780

42840

42900

42960

43020

43080

43140
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tgagcecetgt gtggtcctgg cctgggtceccee accagccatt gccaggcaac agctceccagt 43200

tggaaaacag agcaaggctc cctcttagaa aaaaaaaaaa gaaagaaaga aaagaaaaga 43260

aatacaacag gtaactaagc atgacggctc acgcctgaaa tcccagctac ttgggaggece 43320

aaggcagagg attgcttgag actgggaggt tgaggcagca gtgagccagg attctgcaat 43380

tgcactccag cctgggtgac aaagtgagac cctagtaaaa aaaaaaaaaa tagagacaga 43440

gaaagaaaga catgcaacag ggccaggcgce agtgactcat acctgtgatc ccaacacttt 43500

gggaggcaga gaagggagga ttgcttaaga ccaggagtgc aagaccaacc tgggcaacat 43560

ggcaaaaacc catctcttca aaaaataaaa aaattagcct gttgtggtgg tgcgcaccta 43620

tagtcccaga tattcaggga gcttgaacca ggtccaggct gcagtaagcc atgatcgtge 43680

cactgcactc cagcctgggt gacagagcga gaccttgtga gaaagaaaag aaagaaggga 43740

aggaaggaag gagggaaggda gggaaggagg gaggaaggga ggaaggaaga atataggacc 43800

caaaggccta aatgccccta ctgtgceccca gttectgegtg actcaggacce agectectcee 43860

acactcccac caccacaacc ctgcacccta cttgttectg ggggccccaa ggggagecte 43920

accagaagcce tcctcataaa cccactgcece cttaccttte ctgtetttet agaagectca 43980

gaagccttge cactctaagg acacctccat ctgagccaag gcgctcegetce cagatgtcecce 44040

agagctecctg gtcecctgggtyg tecctgeccac acaaccccecce atggagcecct getctggete 44100

aagcccecectg actgtgcatg agcaggcectg ttgccctcac tgggactgtce cagagectte 44160

ccatctectect ggagggactt ccatcagttt ctgcecccctte tectectgcecca agaactcacg 44220

ttcagtctga tagcagaaga atcatctggc accctcectga atggaaccca gagtacctcecce 44280

tttgtggacc ggtctctgga ttttceccccac tctectcectt cagecatget gatggcagag 44340

aaggtaagaa cttccagccc acttctectgg cgaggggaac ttgtcatctg ggtctgcaga 44400

gaaggttcca ccttatgcte atagtacatt atctttacta tgtactagga tatcacattt 44460

aaaaggacaa aaaaggccag gcagtggctc atgcttgtaa tcctagcact ttgggagget 44520

gaggcaggtg gattacctga ggccaggagt tcaagaccag cctgaccaac atggcgaaac 44580

cccatctcta ttaaaaatac aaaaattagc tgggtgtegt ggcatgtgcc tacaatccca 44640

actacttggg aggctgaagc aagagaatca cttgaaccca ggaggcagag gatgcagtga 44700

gctgagatceg tgccactgca caccagectg ggcgacaaac cgagactcca tctcaaaaaa 44760

taataataat aaaatacaac aaaataaaag aacaaaaaaa aagaaatgta aaatacttga 44820

aggggcttgt ataacattaa taggattgac agtatctgct ttccaggctg aagtgattca 44880

ttcattattc tagacgtctt tagtcctttg caatttgtgg taattaggct tttcttttta 44940

acattaaaaa tatacaaaaa taaaaggcaa aaaaagcatc atcccattag tctgacctte 45000

ccetecteca tecctgcecee aacaccctga agaccctgga tgcaaacaaa ggcccgaggg 45060

agcctettee ctcecgcagtge aggcctcacce tggggctcag agtcagaatc tgcattttat 45120

tcectaggac aacctctagt cagggcagag gccggctgtg ctgcccaagt gecctaacce 45180

tagctttgag gcaccagaag ggcaaatgca aattaaaaat gagaataagt ttattctcct 45240

tggtgaaaaa aaaaaaaaaa gactttcccce tctecttttt ctttagaaaa tctatcattg 45300

caagttcctt cctggacttt ttttatgtag atctgttcaa aagctaaata agcctecttte 45360

aagtttcaca tcccaggaat gtctccttaa ggacctagga gccaccattt gaagtgtaat 45420

caccaaggga gatacatcct tatctcecccag ttteccgtggg caaaggggag cctaacttta 45480
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geceggtgee

ttttccttta

gtgtgaccac

acgtgtacgg

taatttatta

ttaaattttt

tttcgattat

gggagggecat

gegcagcaag

tagctcaagt

ggcaaaccca

tggtgetgte

gatgggttgc

gcagattatce

ctttctette

gtceccaaca

gggggtgagt

ggctgetgee

<210> SEQ ID NO 7
<211> LENGTH: 18999

<212> TYPE:

DNA

tgcaaacaca

ggtagccace

aagtcctett

acctggttat

tgtgatgage

ttttgtggaa

tgcctgatgt

ggcctetece

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 7

ccctecteca

agcctettec

tcecctaggac

tagctttgag

tggtgaaaaa

caagttcett

aagtttcaca

caccaaggga

geceggtgee

ttttccttta

gtgtgaccac

acgtgtacgg

taatttatta

ttaaattttt

tttcgattat

gggagggecat

gegcagcaag

gtgttgtgtt

ggtcttgaac

gtgcccaget

gggccccagt

tagctgagtt

gagaaatatg

gatgggcgeg

aggccccage

gectggttaa

ttgcagtgaa

tcecetgecce

ctcgcagtge

aacctctagt

gcaccagaag

aaaaaaaaaa

cctggacttt

tcccaggaat

gatacatcct

tagctcaagt

ggcaaaccca

tggtgetgte

gatgggttgc

gcagattatce

ctttctette

gtceccaaca

gggggtgagt

ggctgetgee

ttegetettt

tgacctcaag

ttgtgttgta

tcctgetgty

aacaccactg

tgacccacat

tgctggeeca

ctgaacctygg

getggagaaa

ccttetagaa

aacaccctga

aggccteace

cagggcagag

ggcaaatgca

gactttccce

ttttatgtag

gtctecttaa

tatctcccag

tgcaaacaca

ggtagccace

aagtcctett

acctggttat

tgtgatgage

ttttgtggaa

tgcctgatgt

ggcctetece

caaaggctece

ttcgtagagt

ggatcctete

ttttctgate

ccccagecty

ataaggttaa

gettetecag

cagcccacct

actccccecat

cataaggaat

tcttetagat

cttecagtet
acagttacct
acctgagcac
atacaagcgt
atcgcaatct
aggttttetg

tccaccecte

acagagagtg

agaccctgga

tggggctcag

gCngCtgtg

aattaaaaat

tctecttttt

atctgttcaa

ggacctagga

tttcegtggy

cttecagtet

acagttacct

acctgagcac

atacaagcgt

atcgcaatct

aggttttetyg

tccaccecte

acagagagtg

ctcetggttyg

tcaagggggt

gtctcagect

ttatcctgea

ccageectet

agacaggcetce

cttagetgte

cagtcctgac

gttctgatat

aggtaggtct

ggaaaagctyg

taaaggaatg aatttatttt

ggggattcac agagaactgt

ctgtgacgtt tcecttgaga

gagacttett tctgectttg

gtttaatgce tattcaataa

cattggcagg agatttttgt

aagagcctca gecttgecca

ctggccaagt tggcccaggt

tgcaaacaaa ggcccgaggyg

agtcagaatc tgcattttat

ctgcccaagt gccctaacce

gagaataagt ttattctcct

ctttagaaaa tctatcattg

aagctaaata agcctettte

gccaccattt gaagtgtaat

caaaggggag cctaacttta

taaaggaatg aatttatttt

ggggattcac agagaactgt

ctgtgacgtt tcecttgaga

gagacttett tctgectttg

gtttaatgce tattcaataa

cattggcagg agatttttgt

aagagcctca gecttgecca

ctggccaagt tggcccaggt

gecatgggteg ggaccctgtt

cctgetatgt tgtccagact

cccaaagtge tgggattact

acctcttgag cccccaacct

ctctctgcat attctttett

ttaaatttct gcectggeat

cagtgtaact gtcagggact

cctecctgac aggctgagag

tcctgcacaa gagtgcagag

gcacacacte acctettect

ggggtgtgga ggtgtaggga

45540

45600

45660

45720

45780

45840

45900

45960

45980

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620
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taggacagct gggggaggcc ttggccaagg tcaaggagta ggcccagtcet cectcectetgt 1680
gtgcectgtet gggactcggt ttectgtetg tgaagcaggyg ctggacggga tattgacage 1740
acctgatggt cattgagctc ctectgcccca ggcactcage tgctgggcac agtgcacacg 1800
tggcagtcecg gtgcectete acgcteegtg atgactgagt ctgtagttac acccctggece 1860
tcagaataaa gactacactt tctgcctcce tcactggcag gtatgactag gtgtggtggce 1920
agttttcectce ttaagagaca gatgtttgtg cctecccteca acccegetgge taacacctag 1980
ctggcacaca gcctectggg getatgaaga tgagggcecac agecacaggyg tgggggagece 2040
gtgagctggg tcectggectgceg tctetgacat atgggggcat cacacatcac ctctacctece 2100
catcgaatgc tacacgaaga gaacaaactc cacctgatgg aagctgctgt tgtttgaagt 2160
ctttcatgct cacaacagaa cctaacccca accaatacag tatgagtatt ggccccacgt 2220
ggttaagcaa gctgtccaag gttacacaca gctgggaggt ggtggagcectg ggtttgagece 2280
tgttattgac ctttgtgcag acagacctca gagcagagca caaggcagca aggctgtggg 2340
tctggggete cctctccagyg agaatcaact ggctgcacac agcecctggaga geccatgggce 2400
aacctgagtc cttgcacctg gaagtttctg tgtcccacac atatccagga gcttaaaatg 2460
aagatgtctg aattacccaa cctcttgata gcaccaaccc aaccttccca gectectett 2520
ctgaggtcag cccagagcaa gccccttgca aagctgattt aactcagaac cactgggcat 2580
acccacaggg cagtgaccct gcagccectceg atcaaatgtg cagatggact tgggggtggg 2640
ctggtacccce agatggccte attctceccag ggttgcagag cccctgaaag ccacagccect 2700
gtgtgcacac cactggggag tcatcacagg atacttcaag aattcagtgc caggcaaggt 2760
ggctcatgge tgtaatccca gcactteggg aggctgaage gggcagatca cctgaggtca 2820
ggagctagag accaccctgg tcaacatagg gaaaccccat ctctactaaa aatacaaaaa 2880
ttatctggge gtggtggegg gtgcctgtaa tcccagctac tcaggaggct gagaccggaa 2940
aatcgcttga gecctgggagg cagaggttgce agtgagcectga gattgcactg ctgcactcca 3000
gcttggggga cagagtaaga ctccatctca gaaaaaagag ttcectgtgtat catttaatgt 3060
ggagatccte ccatcacgag gatgaggctg tttctcectact ccccagatct gggcectggect 3120
gtggtttgtt gacctcagce ttgtagttct cactttcecctg gaacctgaat gccaccacgce 3180
gacatccata agacaaagcc caggataaaa gatcacttgg agagacaggc ctggectgge 3240
accacccegg ctgaggetgg acccectggga aggagactet gatggaccte cagacccagt 3300
caaatgacca cttccaaggt caggcaagaa gggacaaaga gccactgget cagcccacag 3360
catctgagaa ataagaaacc gctgcatttt ttgagccagt aagatttgac aggtttgttt 3420
tgcagcaata gatgagtggt acctcatctt agcccatgtt ctgatgaaga caaacagtag 3480
cattgacaaa gttttaagaa aagttaacca aaaactggga ttcctttctt cattttgacc 3540
ctttgttaca agaaacagag gcccacccca ccagactcac tgttcactgg tecctgagtg 3600
cctgtgagtce tcagtgggag ttaccttgag accagccectt ctgagtggag ggtgctgggt 3660
gctgaggtca agtcgagcte agtccaggct aaaaggagag cagctctggce caggctgtca 3720
gggctgtgge cteccccaaga acctcectacce ctggccccte caggetttge tgctatggtt 3780
gtgtgagggg agttgctgtc ccagcattct ggccceccttyg cccccagecce cteectgace 3840
tccacggget tcaggcctca gtccagagte acctecteta ggaagccatce ccccagtgca 3900

agtctgggca acattcctece ttgecctggce cacctgctca ctctcatget atggetttet 3960
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gtaagcaaac acaaagatag gaacaactct gtccctggca cagagcagat gctctggcaa 4020
tatctcatga gtgaatgaag gcacatgaca aacctccaga cctgtggaga ctgaaggctg 4080
agagccttta tagatgctgt ggggccgagg agtttgccaa ctacagcagg tcatgcccag 4140
aggtttcectct ctgggtagca aggtgtgtct cccaccaaag gccattggca tggggcccgce 4200
cctgetgace cgaggcagtg cacagcagag gecagatgca gtgagaagga gcctctectt 4260
ggcetgctgt ctgectgecat gecetgtgggg gegtggacac aagtgtgtgg catagaaggt 4320
ggtgtggcag gtgagaggtt gggggtgtgt atgtagcagg tgtctgtgtg tgtatgtgca 4380
tgtgggggtyg tgtgtgcatg catgtgtgtg tgtgcatatg cacgtgtgtg catatgcatg 4440
tgtgtgcatg gagagagaag acctcctctt tctggccect ctectagcectg ccccectece 4500
tcetgetgee aacacactgt caacccttca ctgtcettttt cecttgggact cgttgatctg 4560
tctctaccat cccaggtgte tggagcagcce tctaaccttce catctgccaa ggtacttcag 4620
cceccaccect cccagetgtyg gaatgteccee taggatgtge cactgacaca aagagccaca 4680
cagctccaaa atagaatatt atctaaccca ctgctcectt tgctgtcage aacacctcca 4740
ccatgcttet cccaggacce cecttgaact ctectgcttece teccctgagge caaaggaaag 4800
acaggaaagg ggccaccttce ctgtccttgg gtcccacaga gatgtatcct tgtaatgaaa 4860
cctactttat gecttgagttg tatccagtta gtttctgtgg cttgcaatca agacccacac 4920
ccacctcaac ccaggctcta gagagtagac ccttgttttt gectggcecttg ggtcgacctg 4980
gcacctgeca gggtceccage ctetgagtca geccaccttg cectcategg tgccacctece 5040
aggcggcetgt acatagactc tggcttectge cctggectgg cctcectgggaa ctgcagetgt 5100
ctgcttecat cctatgtgga tggtgcctga aagtgaatag ggatcagtta ccagcccagt 5160
atctgteccce ttctcaatag cactgattce tatggggaac tgcttttctt ggactatgta 5220
tgggtttggt gggagggtag ttcctgtaac caaccctaca gggtgtagga acctagactce 5280
tcagcaacat aacaggcagc aggctcccaa gctaagtetyg gecagetggyg ccacctetee 5340
cagattctgt ttcatgagag catcatccaa gagcagtggg aacactgggg acggtccagc 5400
ctaggactgg tatgcagatc agagaatccc agatagaagg tgattgctgt tettccagtt 5460
tcttggecct ccagagcaac catacttcce atctgcccca aaacctgatce ctcecaaactce 5520
ccaccatttc tgtgcatccc caatatctaa tagatcaact gectttcatt tacatttgtce 5580
acaaccaaat gatacacctg cccttcacce actactgaac tgcagctggg ttagtccaaa 5640
ttcagggcce acgtgtcatt tcaagectgt cttgaataat gtacacctte ctgcaatgtg 5700
aggatggcca ccaccttggt cttataccca cgggtgtect gagctacatt tcectcataatce 5760
aaaaataaac tcaacacatc actccagect gagcaacaga gcaagacact agctctaaaa 5820
ataaaaaata aaaacaaaca aatgaaaaac ccagcaaact tggggaaaga ggaagcacct 5880
gatttccaga gtttccacat catgagatgc aaatgtccag ttttcaacaa caacaacaac 5940
aacaaaaaaa aaatcacaag gcatacaaag aaataggaga ctaagaccca ctcaaaggaa 6000
aagaataaat aagcagaagc cataccagag gaaaaccaga tggctgactt actagacaaa 6060
tactttaaaa caactgtctt aaagatgctt gaagagctaa aggaaaatgt gaacaaagtc 6120
aagaaagtga tggaacaaat ggaaattcca ataaagtgat agaaaacttt ttggagtttt 6180
ttttcttggt agcaaaaaat tatgaagctg aagaatacaa taaattccct agagggcttce 6240
aaaggcagat gtaagcaaac ttggccaggt gcagtggctc atgctcataa tccagcactt 6300

tggaaggctg aggcaggagg attgcttgag cccaggagtt tgaaaccagc ctgggcaaca 6360
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tagaaaaacc ctatctttaa aaaaacttat ataaaattta aaaattataa aatttattta 6420
aaaaatcagc aatttgaaga ctggacaggg aaattatcaa atttgaggaa cagaaaggaa 6480
aaagatggaa gaaaaataaa cagagcctaa gagacctgeg ggacaccatc aagcagacta 6540
atacccattg tggaaattcc agaaagaaaa gagagtgaag gaccagagag attattagga 6600
gaaataatgg ctgaaaatgt ctcaaatttg atgaatgaca tgaatatgaa cattcaaaaa 6660
tctcgacaaa ctccaagtag gaaaaactca aagatactca tactgagatt catcataatc 6720
aaactgctga aagccaaaga caaggagaca atatcaaaag ctgcaagaga gaagtgactce 6780
atcacataca agggatcttc aaaaagatta tcagatatct tggctgggca cggtggctca 6840
cacctgtaat cttagcactt tgggaggccg aggcaggtgg atcacttgag gtcaggagtt 6900
tgagaccagc ctggccaaca tggcaaaaac ccatctccat taaaaataca aagattggtg 6960
aggcatggtg gtgcatgcct gtaatcccag ctactcggga ggctgaagca ggagaatcac 7020
ttgaacctgg gaggcggagg gtgcaccaag ccaagatcgt gccaccactyg cactccagece 7080
tgggtgacag agtgtgacct tgtttcaaaa aaaaaagaaa aagaaaaaga aaaaaaagat 7140
catcagctat ctcatcagaa acctcagagg ccaaaaggca gtagattgat atattcaaag 7200
tgctaaaaga aaaaaataaa tctgtcagct gagaatcctg tatctgtatc tcacttaacc 7260
attattttaa aataagggaa aatgaagaca ttcccagata aacacaagct gagggagttce 7320
attatcacta gatctgccct gcaaagaaag ccaaagaaag cctttcagga tgaaatgaaa 7380
ggatactaga cagtgactca aagctgaata aagaggccag gcatagtggc tcacacctgt 7440
aatctcagca ctttgggagg ctgagatggg cggatcacct gaggagttgg agaccagcct 7500
ggctaatatg gtggaaccce atctctacga aaaatacaaa aattagccag gtgtggtgge 7560
acatgcctgt aatcccaget acttgggagg ctgaggcaag agaatcacct gaacccagga 7620
ggcggaggtt gcagtgagcce gagattgtgce caccgcactce cagcecctgggt gacagagtga 7680
taccctgtcect caaaaaaaaa agccgaataa acgaataaag atctcatcta tggccgtacce 7740
accctgaatg tgtccaatct cagaagctaa gcagagttgg gectggttag tacttggagg 7800
ggagaaataa cggtctatgc taaaggaaaa ttcaggtgca attaaagtaa aattaattat 7860
ataaaagaga atacattaaa agctagtatt attgtaactt tggtttgtaa ttccaccaag 7920
tggaatttgt tcctgaaatg ctagaatggt tcaacataaa aatcaataaa tgtaatagac 7980
cacattaaca gaaaaaaaac ccacacggtc atctcaattg atgtcaaaaa agtatttgac 8040
aaaattcaac actcttttga aagaagaaaa agctcaacaa actaagaata ggaggaaact 8100
acctcaaata ataaaatcca taggccaaat ccccaaactc acagctagca acatatttaa 8160
tgctaaagac tgaaagcttc ccctttaaga tccggaataa gacaaagatg cccactttca 8220
ccacttctac tcaacatagt atgggaagtt ctagccagag taatcaggta agaaaaaaga 8280
aataaaaagc atctgaattg gaaaggaaaa agtaaaatta tttgtttgcc caatacatgt 8340
acaatgtttc aggtgaaggc tcagaacagt acaaccttac cagcaagagt cctgctgtct 8400
ctgtgtgaat cccagctatt actcactagc tacatgatct ctcttgccct cectgcectca 8460
atttcctcat gtgtaaagtyg ggagaaaaat aatagttcat gcttcaaagg ttttttgttt 8520
gtttgcttge tttgagacag cgtctggectce tgtcgctcag getgaagtgce agtggtgcaa 8580
tcttaggtca ctgcaacctce agecctcectgg gcttaagega tectecccace teggectece 8640

aaagtgttgg gatacaggcg tgaaccactg tgtctgaccc aaaggattat ttgaggagca 8700
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gatgaattaa tgtgtcataa cctcaaagca gttgcaaagg cgtttaataa ttaaaatatc 8760
acattttaaa ttaaaatata aggctgggcg tggtggctca tgcctgtaat cccagcactt 8820
tgggaggctg aggtgggagg atcacttgag cccaggagtt ccacactagce ctgggcacca 8880
ttgggagacc ctgtctctac acacacacgce acacacacac acacacacac aaacttaaag 8940
tagccaggceg tggtgctgeg cgcctgttgt cccagctact cgggaggctg aggcgggaga 9000
atcactggag cctgggagtt cgaggctgca gtgagccgag atcgcaccac tgcactccag 9060
cctgggecac agagcaagac gectgcctcaa acaaacaaac aaaaacaaaa attaaaatat 9120
taagtaataa ttaacgagtg ttaatatcca ctcgttgtgg agacaagacc tggacttagg 9180
aaacaggccce agggaagtag cagaacagta gegctagagyg acgectggga gaatcagcge 9240
gcggcgggaa gagcccggga agcettagtgg ggaagcegtet cttgatgggg tgaggaattce 9300
tataaattag tggagatgga aaaaaaaaaa aaaaagtatt cccaaagtgg gagacagcac 9360
tcagaaagac gtggtggtaa gaacgagtat gagtaacggg gacaacgagyg acactggaga 9420
ttggggagtg ttgggctgga agctggtgtg cagctgtggg caagctaggg aggaccccga 9480
aaccgccaat gegtttecceg gacgcagacg ctggcaggac gggaggaacce ccgagaccce 9540
gcgecateee ttcaggaaga gttacttectce cccggccaag ttagtgggece ttgggectte 9600
tttctgttgg gatcctecte gegtgtegee atcgctacaa gtgggcaget ctgcggggaa 9660
agctgggacg ctgggggett caccaaggag getggeggece gaccactggyg aggtcetggeg 9720

gggtgacgac cactgggagg tttgggcagyg gcctgacggg gtgacgeggt cageccactg 9780

gaggccgaca ccceccgtca gcoccaacccee tgcacgegeg gecgccaacce aaagacccege 9840
ggegecggee tgcgagcccee cgccccgegt tgcccaggaa accgagggtyg tggetccgeg 9900
ttectetggge gtcecccaggga ctgggcgcac agtggtegge gggatgaggce gectggtgac 9960
ggacggggceg aggagggcag cgattggtga gattaggega tgggegggga agecgegegg 10020
ggattagcga gttgeggega tgggegggge aggegegegy ggattggegg gatgeggege 10080
gccgegegtt gagtggggte cagggaaacg gggtcagcectg ggggtggcag ttcecaggcecg 10140
cgaggcceggg ctcectgggte ggtgggetgg tgtecttggeg gacgtcecccge agectgecgeg 10200
tggatccgag ccggggcacce cgccgtgact gggacagcece ccagggcgcet ctcecggeccca 10260
tcecgagtag cgcggectgg ctgctgecge catcaagcac gttcecgagcca aaagctccta 10320
acgagtcact cgttagacac gtgtgcggag cctgtgtcce aggccagtge tgtccecegtgg 10380
agatagattg caagccgcta gggaattttt taactttcta gtaggtgtac gaaaaaagta 10440
aaacgaaaca aatcaattgg agtaaatcca taaatatatt caaactatta tttcaattgt 10500
atgtgaaaaa attattggga tattctttgt actattctta gaaatccatt gtgtgtccaa 10560
cccaaacatc acagttggac tcaccacatc tcctgtactt cgtagecccta ggtggctagt 10620
ggcataagac acaaaaatct cagctctcct ggagcttatg gtctagttgg agcaggcaga 10680
caatacattt aaaatataca gtttgttaga aggtaaatgt tgtaaacaac aataacagtt 10740
gaagtactgg ggagagttgc agttgtaaat cagatgggca gggcacaagg taacatttga 10800
gtaaagatgt aagaacttga aggagatggg caagtgagct ctataagtat acgggagagg 10860
ggcaagcaag agttcagagg ccccttgctg tggggaggga tccaaggtgg aggagtggga 10920
accaggaggg gagaggacca gtggagcaga tctcataggce agttgtaagg acttggggcece 10980
ttattcaatg aaatgaggac actttggaga gttttgaaca gagcagtgac tgatttatgt 11040

tttggttttg gtttagttct attattattt aataataggc ttattatttc acagaagttt 11100
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tatttaataa ggcagacctc ttgtctggaa atgagacagg tgccggagag ctggatggag 11160
gcagatcggg aattccattt ggggcaaact gaacttgatt gagaccctgg tagttgtcca 11220
gatggaacag gacacctgag tctagggttc gggaagaact ccagatggga caaacactcc 11280
tagctttect tttcectetttt tggatgaccg ctacagggtg agacatcggt atccaggcac 11340
gataaatttc caagtggaca caatgtctgg tgtcaactac agctgttctce cttettttee 11400
cagtatcctt tgggtgcagt gagacaccag gagagctgct gectttggggg atggacaggg 11460
gcagcaggaa tgcctttgtg ttttecgcagt gaacctcectt ggcctgggcg aagetgtgtg 11520
gaccaagcaa dtcaggagtg tggccatgtt ttctgagcag gctgcccaga gggceccacac 11580
tctactgtce ccaccatcag ccaacaatgc cacctttgee cgggtgccag tggcaaccta 11640
caccaactcc tcacaaccct tecggctagg agagcgcagce tttagecgge agtatgccca 11700
catttatgcc acccgcectca tccaaatgag acccttectg gagaaccggg cccagcagca 11760
ctggggtaag tgagagtttg ggaaggtgct tcccccacag catccctgaa cttagaagtg 11820
ttctgcaaga gaatgggaac agtttatcta attgatccca cttcectgtta ccttgggaaa 11880
attaacctct ttttccctca gtttettett aagatagtaa caaggattaa attaagtaat 11940
ttgtgggttt ggagttagtt ttagttcaga ggctggttgg agatgaggac ttagttctgg 12000
cggtgatggce gattacttca ctggcagagg aaaatggttt tcctatcttce agtgcagatt 12060
attcaggtat ttgcctgtgce tgtagccaga gagcccctca gtgtggcaag cctggegceca 12120
ggcaccagga gccaagactg gtgaggatgce actctcectggt ctcgagggga cccectcectgt 12180
tcactcatgt ctgtttgcct ctectectgg cccccatatt tgctggceccat gaattttcecet 12240
gtcececttggg cectetgtet ttectaataa agtggectge ccaacacaac ccttgttett 12300
tgccceecatt tettecctgg tgatctectee tgcagttgga ttactecttgg tggtgaagca 12360
gggaccceca tcecteccectt tgagtttatt tgagttttag gtgcectgectgce attceccccat 12420
tcectaccact tacataagag tggctttcca ggtaatttte aaatccatct cctattatat 12480
ttttaaactg aggatttagt aggtgagacc aggtcttact catttttact gtccttggca 12540
ccaggcaaaa tggatctcag ccctagttgce acattggaat cccctgggga gctttgagaa 12600
gcccatcteca tceccatgcecca agccaagatc aattctegtt ataggcaggce aggagaaccce 12660
tgggcctaga aatctagcta gaacctcaaa ttcattaggg atatgtatta gtccatttte 12720
acattgctat aaaaaactac ctgagatagg gtaatttata aagaaaagag gtttaattga 12780
ctcacagttc ctcatggctg gggaggcctce aggaaactta acaatcatgg cagaaggtga 12840
agggaaagca aggctctttt acatgatagc aggagagaga gagcaagggg aactgccaac 12900
catttttaaa ccatcagatc gcatgatggc ttgatctcac tcaccatcac aagaacagca 12960
tgggggaaat ccacccccac aatccagtca cctcecccacca ggtcececctcecg tcaacaccgt 13020
gtggattata attccagatg agatgtgggt ggggacacag agccaaatca tatcaggatg 13080
ttttectgttt tgtttacctyg agacaaagtg ctgttcacct ctcectcectceece acataatcag 13140
gggctcecte ctgeggcectcee ggtagetttt cctcacttte ctttcagecce tcgggacace 13200
ttecttgget cectttcagag ctcagttact acttgggcce aatgtcaatg ccaccttcta 13260
gattctttec ggcagcacct cctetggteg cacatttcte tteccagttat tggagectgte 13320
aaaaaagctc cccagtgatg gacgatagcg atttcactgt gctcacagac tggtcaggaa 13380

accaaacagc tgccacagtg aatgtgttga tagcagcggg gcagcagtag cactcgctca 13440
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caggccetggt ggttggtgcet ggcccccacce ctgaatacct acatgtggect tectceccatgtg 13500
gcctgtgecat cctcactgaa gctcagectg tectctceccaaa ttggtcettte cactcacctg 13560
ttcceccaaac ctgcccagac cttectgetg taggctttte ccttcacttg gcacactcectt 13620
tcecttgtet teccatggece ccatctaage cccactgtca gctgaagtgt tatattcettt 13680
gaggggccac ctgaagccac cttgcaatga gggcctceccgt tttcectacctce agcectcaccat 13740
ttgttcacag cacttgtcac tgtggcgagt tacttgtcta tggcctgttg tegttetceccect 13800
gcctagaccee agtgggctga gtgggggcaa gtgttggcett ttatgtccag ttttgatcett 13860
ggtgccagca cattgcctgg gtggaagcat gtcctactat cggttacagg gatgtcatte 13920
tgcccagtge tcaggggcat acacttggat cccagttgtg tgcccttgga cacattgett 13980
aacctctetg tgcatcagtt gggtgataat atctactcecct ggcacatttt cagcgttgge 14040
tgagttacat gtacagtgct taggccacct gggggagagt aagagtggga tacgtgagga 14100
tgtggagtct gttgcatttc tgtctgctge tggcatcctt cttgtettgt tttgagttge 14160
tcgectetgt ctgctcececcta gggcgtagat ttgaggaata ttcectggtte ttcccaggceca 14220
gcaggggcte aggctgtgct ggagtcaget aggctaaggg gctggtctgg catccgegtt 14280
gtcectgtcac ctecttggtg ttttectecag gectggatet gtgetgtgtg ggcacctgta 14340
ttecteecte ctgcectcac tgattcectcecca tacctttett ctcgagagtg ccaagecccect 14400
cccatgtgtt cttgttcata cctaggatce cgggaagggg ctggggaaga cggtgcccag 14460
gtgcecctggg taaacaaagce cacctgactc cacgggaatg gaatgggtgg aggggatctg 14520
aggtctgcat tttgagtatc tcectggtctca gaggatgaag catttggtgg gggttggggg 14580
tggggggtag ggtggaagaa tctaaagtct taaaagaaaa tggcagttat ttgtgggaca 14640
gggctgtgtt gagacttggce atgcttcttt ttaagagtca gtgttgtaat ttaggtataa 14700
gtgaagcagt actttgtatt agtttcctgt aggcgctgta acaaagcacc acaaactggt 14760
tgacttaaaa caacagacat ggccgggcac ggtggctcac gactgtaatc ccagcacttt 14820
gggaggccga ggcgggcaga tcacaaggtc aagagattga gaccatcctg gctaacacgg 14880
tgaaaccctyg tctctactaa aaatacaaaa aaaaaaaaat tagctgggcg tggtggcaca 14940
cgectgtagt cccagctact cgggaggctg aggcaggaga atggcgtgaa cccgggagge 15000
ggagcttgca gtgagctgag atcgcgccac tgcactccag cctggatgac agcgagactce 15060
cgcctcaaaa caaaaacaaa aacagaaaca acaataacag aaaaacacag acatttactce 15120
tctggcagtt ctggaggcca gaagttgaaa tccagatgtce agcaggattg gectcecttcectg 15180
aaggcccgag gggagggtec ttectggect cctecctggt gttectggge ttgtggecge 15240
atcactccge tectgecccecgte ttcacactcece ctettgtetg tgtgtetgte tetcectgttet 15300
catgaggaca cttggcatcc agggcccaac cacacccaga gtccctggte tectgtgget 15360
gactcacttt ttactgtcac cgtgaagtcc agggggtcct tgtacttgat gttetctect 15420
ggcaaggcca gggccctgtg attggectet catggagtge tgggcagggce ctcecatggece 15480
tctgteggge gggggggcta cttcatctcet gagtctgtac cecctegtgte ccaggcagtg 15540
gagtgggagt gaagaagctg tgtgaactgc agcctgagga gaagtgctgt gtggtgggca 15600
ctctgttcaa ggccatgceg ctgcagecct ccatcctgeg ggaggtcage gaggaggtga 15660
ggcagggtgce tacacagtgg ggccgccagg cagacctgge ctcccactag aacacctcecce 15720

tggaggtggg gttgtgggga agcaggttca gagacaatgg actccagagg ggtgggggct 15780

gcggtgccag ctcactaaca ccagagcettt ggtgggctcet ggccccaaga ttatacctece 15840
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tgtctetgeca ttccagcaca acctgctcecece ccagectect cggagtaaat acatacacce 15900
agatgacgag ctggtcttgg aagatgaact gcagcgtatc aaactaaaag gcaccattga 15960
cgtgtcaaag ctggttacgg gtagggagcc caatgagagg atgtgggtga tgcaggtgaa 16020
gageccageg gtggtgtgtt agggatggtg tgagtgggga gectgggggy agtggggggg 16080
tgtggectgg gcacacgtgt gttcttgagg aggtaggtga ggctccaggce ggtcggagge 16140
catcagattg ggtgagacct ggctgggaga tgggtctcce cacctccatc caagggcagt 16200
gactccagga agcaggcatg catcctggag tcctaggtga gaattcacca atgtggttgt 16260
ggagaactgg cttgttttge ccgttggggt gactggaagg agtggtagca cctggggctce 16320
cctgctcecagg cctgatgecca ctgcteccca gggactgtcece tggetgtgtt tggctecgtg 16380
agagacgacg ggaagtttct ggtggaggac tattgctttg ctgaccttge tccccagaag 16440
ccegecacccece cacttgacac agataggtga gcagcagtte tcgggagctg gaaccagcte 16500
atggtcagtg gaatctttga gttgcaccta ggaggggctg cctcececcttet cggcaccctg 16560
gaggacccca cctteteceg caggtttgtg ctactggtgt cecggectggg cctgggtgge 16620
ggtggaggcg agagcctgct gggcacccag ctgctggtgg atgtggtgac ggggcagcett 16680
ggggacgaag gggagcagtg cagcgccgcec cacgtcectcec gggttatcct cgectggcaac 16740
ctecctecagece acagcaccca gagcagggat tctatcaata aggtatggag cccacctgge 16800
tgcattcage cccagcccag gagcctgcaa gcctgtaaga ccectecttece ccagggcgag 16860
tagggtaccce tgtgaggtct cgcaggtcgg tgggaagcge cctgcagtga ctcectggggee 16920
tcetgcaatg gggctectceca tgcccaggcece ctecgctgagg atggtgggag gettgaaggg 16980
agtgagggtc tatgggacaa caactgcatc ttccagctgg tggggctcta ctctectctg 17040
agcctgggac tecgectggge ctgatggect tcetgggette tattccagge caaataccte 17100
accaagaaaa cccaggcagc cagcgtggag gctgttaaga tgctggatga gatcctectg 17160
cagctgagcg tgagcgagct gggggctgga ggggtgatgg ggattgcagt cttcaaaget 17220
gccactgggce aacagaaggc aggcaggagg gcagggggag tggccggagt tggtgtaggg 17280
ggctectteg gggeccctgtg agetcectecet gecctgtgee ttceccaggect cagtgceccegt 17340
ggacgtgatg ccaggcgagt ttgatcccac caattacacg ctcccccagce ageccctceca 17400
ccectgeatg ttececegetgg ccactgecta ctceccacgete cagetggtca ccaaccccta 17460
ccaggccacce attgatggag tcaggtagct ggcacagcca cacttcagtce tgacccagece 17520
ttttgcctca ggaggcacaa agaagggagyg ggagggaggg cccaggaagg tggcaggget 17580
gcagaggccc acctagcatce tgttceccttet ctcectggggca tcecccacaag agcecgccagat 17640
gagctctggg ctgaccacta tgggtggcac ccaaagccaa gagtcagcectg agetttgect 17700
tgcagatttt tggggacatc aggacagaac gtgagtgaca ttttccgata cagcagcatg 17760
gaggatcact tggagatcct ggagtggacc ctgcgggtec gtcacatcag ccccacagece 17820
ccggacactce taggtaacag gctcagccat acagggtggg agcagagggce caggaggcect 17880
ggcaggaccce tgaagtgcac agggtccccce tgtgggtttg cacttgccag cattgctgag 17940
aactgtctga ggagaagttc agaggcttgg cacctgctct ggaagctact ctggaatctt 18000
aattctaagg ccaatggctg cccaccccaa cgggcagcaa cagcagggcce aaggtettgt 18060
gacaatgtct ggaggtgcce ctattgtcac actgggggte tcectactgge ctgcaatggg 18120

aggaggggct gcagccccac atcctgtgca gagtgctagt gctgaggcegg aaccctcecte 18180
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agagctgccce cttcectectet aggttgttac cccttctaca aaactgaccce gttcatctte 18240
ccagagtgcce cgcatgtcta cttttgtgge aacaccccca gcectttggctce caaaatcatce 18300
cgaggtaatt tttgtcttct gggggcccag gctgatttge tgatttgcte tcacctgggg 18360
acaaggttca cagagaagaa aacctgcatt gtggagtcce cctggeccctt gtgggatgga 18420
cagctgaggt cttctgcaca gcectgccattt cactgtggga gccaagctge ctcecgecaget 18480
gggcagggac tggaacggct cccagcectgt gtgcctctca aggctaatct ctggtctect 18540
attgtcactg ccccactgtg tgccaatggg gactcctgtt tatttctgge agecttetcectt 18600
tgaggcagga cttacttgga acctacagtg ggtcctatgt gacttctttg caggtecctga 18660
ggaccagaca gtgctgttgg tgactgtccc tgacttcagt gccacgcaga ccgectgect 18720
tgtgaacctg cgcagcctgg cctgccagece catcagette tecgggetteg gggcagagga 18780
cgatgacctg ggaggcctgg ggctgggcce ctgactcaaa aaagtggttt tgaccagaga 18840
ggcccagatg gaggctgtte attccctgeca gtgtcggcat tgtaaataaa gcctggcact 18900
tgctgatgcg agcecttgage cctgggcact ctggctatgg gactcctgca ggggtgccca 18960
cagtgaccat agcccatgca cccaccagcce ggtcectcect 18999
<210> SEQ ID NO 8

<211> LENGTH: 16161

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 8

cagcagggece aaggtcttgt gacaatgtet ggaggtgece ctattgtcac actgggggte 60
tcctactgge ctgcaatggg aggagggget gcagecccac atcctgtgca gagtgcetagt 120
getgaggegg aaccctecte agagetgecce cttetectee aggttgttac cccttcetaca 180
aaactgaccce gttcatctte ccagagtgece cgeatgtcta cttttgtgge aacaccccca 240
getttggete caaaatcatc cgaggtaatt tttgtcttet gggggeccag getgatttge 300
tgatttgcte tcacctgggg acaaggttca cagagaagaa aacctgcatt gtggagtccce 360
cctggecctt gtgggatgga cagctgaggt cttetgeaca getgecattt cactgtggga 420
gccaagetge ctegecaget gggcagggac tggaacgget cccagectgt gtgectetcea 480
aggctaatct ctggtectect attgtcactg ccecactgtg tgccaatggg gactectgtt 540
tatttctgge agettetett tgaggcagga cttacttgga acctacagtg ggtcctatgt 600
gacttctttyg caggtcctga ggaccagaca gtgctgttgg tgactgtcecce tgacttcagt 660
gecacgcaga ccgectgect tgtgaacctyg cgcagectgg cctgecagec catcagette 720

tcgggetteg gggcagagga cgatgacctyg ggaggectgg ggetgggece ctgactcaaa 780

aaagtggttt tgaccagaga ggcccagatg gaggetgtte atteccetgea gtgtceggeat 840
tgtaaataaa gcctgagecac ttgctgatge gagecttgag cectgggeac tcetggetatg 900
ggactcctge aggggtgcce acagtgacca tagcccatge acccaccagce cggtetecct 960

cctceccate cctgacacct cagaatgtga gcagtcegtg ccatgagctt gttttattgg 1020

agtgaccttg gctcectece tetgcececta cteccaacact gcagcaacce catctcettac 1080

gagactggca ggtggagcag gagcctctac acagcctctg getcttaggt cccagtcatg 1140

tttgcaccce ctcaaagggg caggaccagce ccttecttte agtgtccata ccaggggect 1200

tcecatgtget gatgggtgat gtgactgtgg tcagcaggct tgggaagtgce tgctgctgta 1260

gcttgagttyg ggctggggte ttggtaggac gctgatctca gaagtcccca aagttcactg 1320
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tgtaggtctce tactgttgtyg aaggggaatg cctggccagt ggctatctcece tectetttet 1380
cctectecte ctettecteca aactcecgggtt ccagetgggt ctcgaactca ggctccaact 1440
gggtctcaaa ctecgggctce accttggtcece caaactcggg cteccacctcecg gteccaaact 1500
ctgtcaccac ctctgtgtag gtctcagtct ccgactecte ccagccageg gtggttggeg 1560
gtatgaggcc ccagggctct atggtagtgce tcagggtggt ggcaggggca gggggcagcyg 1620
tgggaggcac agtgtggggg cctagggtgg tggtggegtt gaggcgccgce agccgcatct 1680
gtgcccgaag ccgcaggcgg tgttgtagge gtcecgetgcetg caggcegtege tgttgggggy 1740
tcatagggcg cgatgggtcet atgtgtggga taggccggtt cccgttcatg gecatgatct 1800
cceggatgeg cttcecagttyg gagcgagcca ggatgaagtt gcactgagtg gecccgatgt 1860
catagtcaac attgcaggtc ttggcgctcg gggtgtagece ctceccecgegtgg getgtcacgce 1920
ggtactcacc cgggttcaag attcgccagt aatcaccacc actggctgcg gagggagaac 1980
gatcecggetyg cecceccagageg ccccteccag geccccaccee teccactcag tectgcccee 2040
agcccegecce tecccectetg agttcecceccgee cccagcaccg ccectcecectet ctgaattteg 2100
cceccagget cecccagacte tacctgetceg ctgagttect caagccccca cectetetgg 2160
cgggtectee ctcagaaaga tggggtaaag gtgtgcacac taggtacctg tcettcacgcece 2220
gtgattaatg ccactcacag agatggtggc gttggcaatg gggatgcctt gctegteegt 2280
caccaccccce ttaatgcecge ggtgcaccta gggaagcagg tgagggctgce tggtcectcag 2340
gaaggtccaa tgtggtccge tgctccctece cgcccatcca ggagectgtg cagectecte 2400
tceccaggca ttgcectage caccccacct gctceccatgaa ggtgagcage gectcecttgt 2460
tgttctecca ctcecgegggge agctcactct catgagggaa cttgtcacag cccaggtaga 2520
aggagagctc caggcagttg gtatgcaggt aactgaagtc attgatagct ggccggggac 2580
agatacagac ccaaagtcag cccctcteeg gaccaggece cgeccacage cccteccagg 2640
ctgactcact cccggtcegg gggttcecact tggecccegtt gacgatgcce atgceccgecgg 2700
tgtagtcctg ggcttggcag cctceccecgeggt agggcteggt caaggtgagg tgtgcggagg 2760
cgaaggagat ggcaagccac cggaagatgg cgtggtctgg agtctectgyg gecteggaga 2820
cctegtecte atcctcececee cgggetgetg ccatggetge ggccagcage tgctectggg 2880
taggcgtgceg ggccatateg taggggtagg atactagecg ctcegeccgceeg ttcagatttg 2940
ctcccagcac gaaggggtte ttcectccatce aggcaatgat ggcccggacce tecgtggata 3000
cctggagtgg ccagcacgtg tgaggccagg getgcagete cggecactat ccccaaccta 3060
gccecgatcac ccteccatgaa gcttcacacce agtactcgca cgatccecctg tceccccaacce 3120
cccagagect cagegtetgg agttcaggca cegtcagece cacccccaag cccagaacac 3180
caggacccca gggtccaget getceccectect gceectttcecag ccaggctgta gectcaccegt 3240
ggcatctgge gaaaggtagce gttcagggat gggcaagtta ttgttgggga cccggtaggyg 3300
gacccattte ctctectcag ctecccagag cacagagttyg agatccggga aatcttcaaa 3360
gatgtcaaag ccctectcag tccacagtcecce cagcgceccag ttcccaaact ctgagcectg 3420
tggggagcca gcagggtagg catcggctac ccacaccecee acaaccccca gctgectgga 3480
ccetggecag cctcaccett caacccacca tctgecgetge cacctegtag ccatcagggt 3540
tcagtgaggg caccaggtgg atgcgtgtgt cctgcaccag gctgcgcaca cgtgggttcece 3600

catcgeggta cteteggeac aggtactgea tgagecagcag caacagcetct cggcccagca 3660
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cctegttgece atggatccca gcagtgtage ggaactceggg ctcececctgca agggcgggag 3720
cctcagtgag cactcagtcet cccgaggecce agggcagetyg aggaaggacce cagacccace 3780
tcatacccga gggtetgggyg gacagetggg getectaggyg cectgtaaga caagcecagaa 3840
tcecccagaga ggctecggaa caggcgggag gcagtgaget ctgcacatca gcagcagagg 3900
ccagctgetg geccccacag accctceccce agttcatget cecccagggtt gtectgagatce 3960
tccatggcat agatcttgag gectcecgtgag ctettgecca ggctgtaagt gegggtgatg 4020
gtggggcact cctecgttcac caccttcatg agctggcgca gagggggagg acgtggaatce 4080
aatcatgcaa tccgtccecee getgaccatg cceccttecac ttceccagggece tgctctatgg 4140
cgagggacgg gcatgacccce ttcacgcagce ccccaggtac tggcectcectt cctaaggtga 4200
gggacagcca gcatcectgg aaccagtagg gactgggece agtgacagaa gcaccaggca 4260
cacactcceg tcagecacag acaggtcecca cecccagece caggatatat gctceccaace 4320
tggcgcatgt ccttgtaget gtggtgccgg aaatccaggt catcggtggce caccacctca 4380
ttectgtgegt agtagctgta gacagctgca agggaggcegg ggttgtcttt agetgggtgce 4440
cggetggece accctagcac cccaccteca ctcagagece ctgecagecce tccacactca 4500
cgggecacag agcaccccag cacctcecagg cgcatgcaca ggetgccatt ccaggtgagt 4560
gggtagatge ggatgaaacg agccaccacc ggctctggga getcactcag cacgggtgtg 4620
tcettgteca cgtteccatg aaaggtcectgg ggagaggcag gcctcagagce agtactgeca 4680
geeectetga gageccaccee ctcegeccaga caatgggage agagccaaga gectgggeat 4740
ggtgcccacce atttcectcat agecegttggt gtacatcacc catgtctggce tgtcattget 4800
gaagcccacyg aagaaggtgg tcacaaaatc gtcactgtgg agtggacagt ggtcagagca 4860
agggtcttece ceccteccagg cectcaggtg gecctgagect cectectteeg agccccaaga 4920
atttaagagc tagcagggtg gtgctgcacg gcccaggtgt tgagcctggg tectatgecce 4980
gtcacatagc catgggcagg tgatctgtcc ctaaactcat gtgctatcag gacacagggyg 5040
ctgactgacc aggctgagga gtggggatgg gcagggtgag tccctcactg atctttttgg 5100
ccttetttgg ctgggccaaa gaagggccca ctggaatctce cttaatggga cacagagcca 5160
tgcctatgta geccactcecece tetgccaact atccatgage ctggccacge actggatget 5220
ggagtctetg ccctgggtga tgacgcecctgt gaaccgggta gtectcectgg tgtcecaccte 5280
tatccactgg gtcctggcat cgtcctegge acaccacgca ccatcatagt agtcgtectce 5340
agtggcaccg gtctgtccag ggggcagggg aggctgagca tgggcggagg agtcccttat 5400
cccagttggg agatgggccc atcccaatgce ccacctgcat gttgagceccgg ccgecgcetgtg 5460
cceccaggece gtggegcage atggaggagg cteggatcetg gttgtectca atacggtgtg 5520
actccatcce aatgggggga cactctgagg acgcgtaccce cagaatggtg gctcactagce 5580
tccatecctte cctecaccaa acccagaacce aaggagccca gageccactce ccggcacate 5640
gggggcacag tcagagggca gctcectggtca gectggtgget ccctggtgece ctgcaccagce 5700
ccacctggaa tcgactcaaa gccaggccag gagctgttte caatcccage ctgtgcttcece 5760
cctecectggg cectcagcectge cccatctgga gaacgggcetg accatgceccca getctcaggg 5820
gacacacgtyg aaatcacagg tagagctccce ccagggcgca gecacagatg tcatccagat 5880
ggggaccgte tgcacaatgg ccctgcaggg atacctgtga aggtacctga ggtcectcact 5940
ccccaccaag gccccaggte cteccectac cacgeccage cactagggge cctggggage 6000

tgccaccete ctgaagcagg ccagectggg gtecaggget ggggcageca agegaggceta 6060
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tcetgggete cecggggceccece teccttetgg gteccaagaa tctgagtagg aaagggttcece 6120
ggggacctgg gtecctgtttg tgacattggg ccagtcactt gtcccagcac ccccatectyg 6180
tggcccececcac cctcacceee ttgtgcccce cacttactga ctttectcecegt aggecgtcecac 6240
tcetecteca actectegee ctttegggge tcectagggaca atgaagggag gacatggcac 6300
caagggcceg ggaggcaatc aggagtccag atgetgceccee acagggaccce aggccccaag 6360
ccecagecac acacctttgt ggtecttgcee cttetceccact geccacttgt cggtctecte 6420
cttggggctg ctgtecctect ttttgggttt ctetggaagg tgcaaggtag gaggggccag 6480
tcagcctgge tectgggcttt gaggaccatg tggggtggat caggcaggcce ccaggtggcece 6540
ttcagggcag gecctggtgtyg ggaagtectt ggtcecccactce actcagctee tecttetcett 6600
cgtcegtetg gegctcageca tegggcettcet ggggcggagg aggcccaaag taatagtceca 6660
ctatggggag ggagagccag ctgaggctgce cctgaccctg ctgcggggece tcagctectg 6720
ggtccacagyg agctcagcag gacaggaccg cgccagaggg gaggaggacyg ggagatgggyg 6780
gacagctgayg ttgggagagg gtcttgcagg agtcaggagce agcccgaget caggggcage 6840
tgagcaagac cctgctgaag tcaccagecce ggecttcecag gagcatctgyg cctggggaaa 6900
ggactcgagyg cccagggcat gggaaaggcce tggagggaca actggcacct gtgectgggyg 6960

ttgcgggctyg gggggtgaga tggggagaca ttggaggcac tgatggggac ctgggggcag 7020

ggaaatggcg atgcacggge tgccacccag gaggaaaggg aacctgaggyg ctecagggac 7080
gcaggggcat gagcaacagg gaggcaaaag cccteggget cectgaagag agtggggeag 7140
tggccacgag ccagcgggaa gccagttaga gcacaggact gggagggetyg gaacccacat 7200
gggtgacagg gcagagtgtg tgcctaggga cacccctgtg ggggtcacag ccaagcagga 7260
accagggaag cggccaagga aagaccagcece tgagggcaga ggagacaggg cagtggetgg 7320
ggtgggcacyg cagggacagc agggacagceg aggtaaccac gggcacaggdt ggggttgcaa 7380
ggtgggtgag ttgccccage tggcetectga ccacacccca gecccgaccce ccacctgect 7440
atgtccctca gactctgggg tgctgggtac tcactgtcat cgtagttggg gatcacgtaa 7500
ccatcaccat agtcaggggg cagceggggge agcagagget tcacaggagg ctetggggag 7560
geggggaggt taggaggggg ccagagegece gtggecatgg cacctectet cctgeccceec 7620
atcctaccaa tectectecte cggggcetggg gceggggect tectcectcagg gggcectcetgge 7680
cagaccecgcet cgggectect ccecttetgett gggggtggece tgggttgctt ctggegecga 7740
atgtactcaa ctgaggggga ggctggctca gagtggggcce caaggctggg atgggcccat 7800
tggcacatce cccaggecag gggtccgace caggtgggge tggcaggace ctactcaaag 7860
tcetcatagt cctceectete gatctggtca ttgtagteca gtgtgggttg cteggtetcece 7920
tcetecgget ctgaggggaa agegctggta gctgcctgac aaccccacce aggcectacte 7980
tggggaagce ctcagtccaa ccagecaggg cagctggece caaggecagg cggatgacgg 8040
ccactcacca ggctggtgcet cctgtgecte cacatgggtce tectctcecctg gattctgeca 8100
gttatttgag aggggcgcce ctgcaacaca ggagttccag aagcaggtgyg gegggaggec 8160
tgctctgace accttgggag cctcaggeca ccagecacece atagagcecca cacagagect 8220
gtggacaccc tcecctgaggcce gagctcactce caaggaggcec tgagctectce tggecttceag 8280
catcctgetg geatctcatg gggccagaga gctgggecca ccttetgggg aacctactgt 8340

getgetggag gecctaccac aaagcetgtcee ccagegggag aaggcaggag ggaactccat 8400
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gggctcagag cccagggaca tctgggcagg ggcctgaggg acagaggtcec cacccaaaag 8460
gctgccaage ccteteccta cccaaaagag gctacagcac tgagggagec caccaatcaa 8520
attgtgaaat ttatagcaaa agtgaggttc ccatccagtg gggagctgaa ggtctatagg 8580
aagcagggcece ccagaaacct gectcccact cectgectece acccgagcag gcagtcagag 8640
ccecatcace ccagaggagce ccggcacaaa ccteectect ggggtagete ctceggggceca 8700
gggetgggygy gtgggggcag tggecactcece agggtttetyg agggagecag aatgggggge 8760
ctectteectg acgggggett cttggtggcee ttgggtgget tetcetttggg cttettggtg 8820
gccttgggtyg getectectt gggettettg gtggecttag gtggettecte cttgggette 8880
ttggtggcct tgggtggett ctecttecce ttettgggeg gectggggga ccecctcecaag 8940
gactccttgg gcaccttggg gcctttgtet ttcecttgectt tettcececttt gtetttggte 9000
ttttcecggag gcactgteca agatgcagac tcgtgtcaaa tgaacagagce cagctcectgtg 9060
cceccatgag geccectcetet agatgcccag aacctgggca cagggactcet tgtcagttcece 9120
cagtgcggat cagcaaactg agaggttaag tcatttgccc aagtggcaaa ctgggatccg 9180
gacccagatt ttctgtctge aagtctgggg ctgtgaccac caatctcaac ctctctaaag 9240
actgagcgta gggttecccag ttcccagggg gaggccctea tecccccace tgccaaaacce 9300
tcaatagggg ttccttacta tceccacteccte cactattetg ttctgggcac agaaggggca 9360
gagaggtgac tgagccatce aggcctggag gagcatctgg tcatccctgce caactgecat 9420
acaaaggaag ggacatgggc ccaagacctt ccectggtet cctacgggge aagaaaagct 9480
tcaaagaaaa gggacacttg gttgagtatt gaagcccaaa gaagaggaag tggtctcctt 9540
tcgagaagta aggggtttgg aattgattgg aaggataggg agtcctgggg ggttcaggga 9600
tcacacagag gacagaaaag acaggtaggg agcttgtggc tgcacactca tttcagagtce 9660
tgggagaggg agcagggact ggttgtgagg attccccatg ggaatcctecce caggacccta 9720
agcaggagct gcaagtgctg ttgagaacct gatgagaggt ggggagcatg agggaagttt 9780
ggcagaaaca caggaaagct accaaatgca gacagccagg ggacgcaggg ctgctagagce 9840
ggtgccccayg agccaggaga gcaagectgg aaggagagec agaggcagga ggggcacagg 9900
cagcecaggg tgtgggaage agccaggaaa gatctagage tggggtggea ggggagggge 9960
tgctgacatc aggaatgttg gatggtgcct tggaatctce tgggagacag ggatcacaag 10020
accctetgee accttceccaga gggccacgat gaaaacagct aagatttact gacaactgat 10080
tatgcaagag gccgtgggtt aaatgcttca gtgatgcatc acctcatcta atttcectgta 10140
ctaatgtagg accacccatt gctcaccacc acctgaagcce ctgtgctcac caccacctga 10200
aactctctca cctacgtgag acctectgga gtaggagggce aaaggcagga gggagggacg 10260
acgtgaagct gtgccaccaa cagggagagt ggtcccatta gtatggcagg gggtgacaca 10320
gcacagtcece ctgtggctca agectagtac ctgtcegcegta ctggaggaat ggggataage 10380
gaccecgtaca accacagcac caaccctaga gccaccggec cccaaaagcg gccectgcecge 10440
ccgggtgetg gatgtgcecte cacgcecageg ctgacctegg cctagcacag ggtcectcecca 10500
ggcatctggg ctecgegtgcg cattagtaag ccagccatte ctcecccctagce agactgggga 10560
gtggccagac cctaccgaat cccectgtte ccacctgaga tgccagcccce ccacacccece 10620
gccetgeect gggetcecttac cttetgegge cgtcecectgge cgcttceectg gettgeccce 10680

cgectggget ttteggaccee geggggtggg ctegggagge ggcggggcect ccacgtegte 10740

ctccegggge tcaggttcta getctgacag gaageccctceg aggaactcect cgatctegte 10800
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gtcggtcage accgtctgcg ggcegccctec agggcacagg gccagcaacg ccaggaggca 10860
gctgagcagg ggcgcceccge gcacggocge catggecgceg gcacgegegyg ggggctceegg 10920
ggagggcgeg gggggtceagg ggetetgggt ctetgggaaa gggeggagag gggatcgaga 10980
cgggtgaggg aatccaggaa ggggcgggag agaggatggg gtgagcegagg gaatceggga 11040
aagggaggga gagtggatta gggtgggcga ggggaccegg gaaggggtge tggggggete 11100
cgaagccaga ggggctcagg ggtggteggg gcgctcecgag gtcectggcegge taataggcge 11160
tceggecceg cgtggcgecac teccgegegyg atageccgtcet ccaaageget ggcggggcece 11220
ggggcggggyg cgccggggct tccggagecg gcectcecccace cccggggagg aggaggagga 11280
agagaaggag gagccgagag tggacggagg ggctgegggyg gggeggggdy cggggggcgyg 11340
ggggctaggyg gcggggcagg cgggcgggceg ctggcggcga gcegtcccaag cccggagact 11400
tgcgectagg acagaggggdce agggggcggg gcgactggga agacagaggg cctgagggaa 11460

ggaaaggtgg tggggagggc ctggggtgcg ggtctgaggg ggccgacatc cctectcecett 11520

ctgcectagg cacccecccectt aaggcgggac cccgagtcecca ccggggcetet gagcectceceg 11580
cgggtgacca ggaaccctgg acggaaagcce gtggtgtcag gectctgaga cctctetcaa 11640
ttcggagggce cacagaaagg ccaccccatce cttecccagge tcectggagect ctgccecatgg 11700
gccetgetge atcccagegt caattcattce agtcatccta ccaacctectt caggteggtg 11760
tggggceggg ccccegtgetyg ggccceccaggyg agggacagca cagtgggaac tcactttcecca 11820
gccaggaggce aggtgcaaaa ctgccctcag agtggccage tgccccgcetg ggggtaggag 11880
tceccatgtaa gggcatgcca tecccteccect ccgggtecca acgtggacaa atagcecattt 11940
atcaccttct tecttaccaga actcattttt taaaaagtgt ctaccatacc tccagetgece 12000
acatggaccc agagggccca gaggacccag aaggcaggtg gattgagtgt caactgatcce 12060
caggatccat cagggatgtg caccttggtg cctggtgttt gccataaggce ttctecaggg 12120
caaatgttgg ctgccctaca acggccatca acaggcagag tggtcccatt agtatggcag 12180
ggcgtgacac agcacagtcce ccegtgactce aagcctagte cctgtctcat actggaggaa 12240
tggggagcta aggacagagc tccgaggaca ttccccctta aaggaatgag gacacaagag 12300
aaagctcaca ggtagtccat gggccaagtg cagaggcaga cagccctaag ccacgattgt 12360
ctgcggggtt tggccccagt gaagtagtca ggtagggaag cctaggagcc cctgggatga 12420
ttgacagggc agagtttgga cctggggtca aaaggaaaga ggaaaagtgg gtcaggaagce 12480
acctgggtcce ccagagcagce cccgagtgag ttggagcagg cagcagccgg ggaggccaca 12540
gtggaggctg ctgggcctgg gatacatgec acccectggg agcaggacca caaggaggcce 12600
ttgcctecte tcacacctgg tectgccaag accctgectt tgctttcectca ctgcatctee 12660
ttgaaaaagc agtgggactg tgtcaggttc tggctctacce tcccaggcac cacatctcgg 12720
caggtagcct cagtgccgte cacctgtgte cctgttcectee ttgtegttca tacaggatca 12780
tgcatgtgct gtgcctagca cacattcecttg gcactcacac tgctgecttt tagctcetcat 12840
catttgccct cagagatcaa cctgagetgt gcccactggg gcgctcagag cagaccctga 12900
gccccaacac ccaggctcece tgtgcacctg agcectgecte tgcctgccac gtgeccccag 12960
gccagtceetyg gtggcagcaa ggatccgcaa gectctecceet ttectcatcecce tctgcaaage 13020
tctgaatcat ctttctcaaa acttgttctg ggaatttgct cecgttgcecccce agttgagcat 13080

gtcaagcceceg gcggceccaag gctggggtga agcagegtgg cacgtcactt ccecctgggaac 13140
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aactcacaca tggattggat ttgggtccaa catcctctge cagggaaaat agaagccata 13200
agaaaacaaa aaaggaacag aaggaggctt ttcttcagtc acagcgagtc accaacaaaa 13260
acatgtgcaa aagctctcat ggagagctgg gccacaagga gggccatgat gttgggggee 13320
ctctgacacc aagggtgtgg gcaggtggat gggaggcagce tgccctccat geccaggctga 13380
tgtgcctece tttgggtggt ggggctggga ctcecccactcece acttgaagac ctgcaccaaa 13440
aagtccttta geccctgtgece caggctcectge cacggggcecg gtgaggggac ttctecccte 13500
tgctgccaga gtgaagccag tcagggggat gggaggcttg tagccaagag cacctagtgg 13560
ctttcagggt cccttaccecce tgccacttag cagggtctge acctgcatcce aagtgttcte 13620
ctgggctaca gtggggggct ggtagacact ctggtgatcce actttcaget tcccacatgg 13680
atgtggcagg gactgctttg gcatttccecct accccaaggg acagccactg cggcaggact 13740
gggctgggga gggtggggce tgcgctgggg agggtgccece ctgtccecttg ctgetgetgg 13800
aatgggaagg agagttgttg agagagccag aactgtccaa gggtggaagce tggcgaaact 13860
gacctgcagg gaacagggag acagggagca tggcccagtg agtaggtcct atgtagetct 13920
gaggccatca accctgccat gagggctgag accccaagag agaagttgag gttgggtcag 13980
gggcctgtta gtgccagetg aggaggggga caggccagcec tcctceccact gggacccaag 14040
ctatagctcce tgagcctcecca gagctgectg gtgectcaac ctggtcagag gtggaaactce 14100
acctgccage aggcccagtg tgcctgagtt ctgactgtgg ggatctgcag ggcacagaag 14160
gataagaggt catcagggcc tggggacagg caggagtggc agggtctggg aggctgggag 14220
cagaccctcee caacctgeccece catggectcee gtggccccca ggacccecccat ggcagcaget 14280
cagacacggg ttgtgcctca gaaggaagtg aagctgtgtg taccgagatg gcccagcaaa 14340
ccetttgtat gtaaacttece geccacagcece agctgtccag caccagcatg tgtatcectggg 14400
ggagggggat aaatagaagg tctgggaggc ctgggatctg gccagcaggce tactgggatc 14460
acagatgcca gcccctcecat atctcecegett gagtcctgga tcectgectcect gggaccaaag 14520
gggaaaggac caggctaggc tccttecttt ttgttettec ctettggggg aggctcctag 14580
aaactcccce ttctetgeeg cccaagtgcece tggatattac cagtggggtt agectgtttg 14640
ggcccacaag atgggatggce tcccagagec atgggacctg aggtctccca gacagtgtet 14700
agccacccte acaactggca gaacaatttc cttggttttce aacaacttga aaaacatatg 14760
tgattttcca cagtccggtg cttctcagge ctggctgctg agtgagcaga gttcatgetg 14820
aattccttcece actcaccaca gggcagacag caagcccagce tgtggggact cggttggggt 14880
gggggtcacc acagcaaggc gcggggagtg gggagggggyg caggcttcca gcactgatga 14940
gtaattctge tgcccgaaga tctgggaaga gggcatgtga caacttagtg caacaatctg 15000
cccagtgtta ggtcagaagg aaggagaggt cgttcaaaat ggagtctggt ggaaaaaata 15060
atgtttggcce ccacctcata cctcectcaa aattaactce agattaatga ggtagatgtt 15120
agaagaggaa ccagggaagg actacaagaa aatatggagt ctttatttac attgtgaggt 15180
tttctttagg ttttgtttgt ttttgttttt gatatggagt ctcactctgt cacccagget 15240
ggagtgcagt ggtgcgatcce cggctaactg caacctccge ctecccaggtt caagagattce 15300
tcetgectca gecteccaag tatctgggga ttacaggcac atgccaccat geccggettt 15360
tttttttttt tttttttttt gtatttttag tagagatggg gtttcaccat gttgaccagg 15420
cagatctcaa actcctgacc tcaagtgatc cacccgecte agectcecccaa agtgetggge 15480

gcceggcatg tgtgceccage ctatattgac attcttgatg gagaagtctc ttaaggaagg 15540
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acagagaagt ttggttgcat aaaagttttt accttctgta catcaaaata tactgaaaat 15600
gaaaataaag agcaaacaaa atactgagaa agaatgcagt gcttagagag cgaacattcc 15660
tggcctectyg tagttttagg aagcagctgt ggcctcagac ccatctgctg tgaacctcta 15720
ctccatattt attgcacttt ctgtctgtga gcgtcggttt ctctectcta taacaatagg 15780
ataataatga cactaccatg ccttgcaaaa atgctacaag ggttcactga gataaatctg 15840
gagagtcatg cctgaaaaat agtaagtcgt tgataaaggg aagctgctat taataaataa 15900
agctttttet tttttttttt tttgagatgg aatctcacte tggcgectag gectggagtge 15960
agtgatgcaa tcttggctca ctgcaacctc cgcctceetgt gttcaagcaa tcecctectact 16020
tcagcatcct cagtagctgg gactacaggt gcgcaccacce atgcccggcet agttttttac 16080

atttttaaag ctattaatag gccagccaca gtggctcatg cctataatcc cagcactttg 16140

ggaagctgag gcaggtggat ¢ 16161
What is claimed is: 3. An expression vector comprising the nucleic acid mol-
1. An isolated genomic nucleic acid molecule, said nucleic ,5 ecule of claim 1.
acid molecule obtainable from human chromosome 7 con- 4. A recombinant host cell comprising the nucleic acid
sisting of a nucleotide sequence selected from the group molecule of claim 1.

consisting of:

(a) a nucleic acid molecule of SEQ ID NO:8 which
includes sequence encoding a polypeptide that has 5,
human adipocyte enhancer binding protein 1 activity;

(b) a fragment of (a) comprising at least nucleotides 1301-
10893 of SEQ ID NO:8 which encodes a polypeptide
having human adipocyte enhancer binding protein 1

5. A method for obtaining human adipocyte enhancer bind-

ing protein 1 comprising:

(a) culturing the recombinant host cell of claim 4 under
conditions that provide for the expression of said human
adipocyte enhancer binding protein 1 and

(b) recovering said expressed human adipocyte enhancer
binding protein 1.

activity and 35 ! . o
(c) a nucleic acid molecule which is a complement of the 6 A composmo.n comprising the nucleic acid molecule of
polynucleotides specified in (a)-(b). claim 1 and a carrier.

2. A nucleic acid construct comprising the nucleic acid
molecule of claim 1. I T S



