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Description
TECHNICAL FIELD

[0001] The present invention relates generally to Werner's Syndrome and more specifically to methods and compo-
sitions suitable for use in diagnosis and treatment of Werner's Syndrome.

BACKGROUND OF THE INVENTION

[0002] Werner Syndrome (WS) is an autosomal recessive disorder with a complex phenotype. The disorder manifests
itself in premature occurrence of age-related diseases and premature appearance of some of the physical features of
normal aging. The onset of symptoms usually occurs after adolescence. The disorder progresses throughout life and
typically patients have a shortened life expectancy with a modal age of death at 47. The prevalence of Werner Syndrome
is estimated for heterozygotes to be 1-5 per 1,000 individuals, and for homozygotes to be 1-22 per 1,000,000 individuals.
[0003] Clinical symptoms of Werner Syndrome include both a prevalence of age-related diseases and physical features
of aging. Such diseases include arteriosclerosis and heart disease, both benign and malignant neoplasms (usually
sarcomas), diabetes mellitus, osteoporosis, and ocular cataracts. The physical appearance of WS patients is often
manifest as a short stature, premature graying or loss of hair, hypogonadism, altered skin pigmentation, hyperkeratosis,
tight skin, bird-like facies, cutaneous atrophy, cutaneous leg ulcers, and telangiectasia. Most of these diseases and
features are present in from 40-90% of WS patients. Diagnosis of WS relies mainly upon the appearance of a certain
number of these diseases and features. One biochemical test, excessive excretion of hyaluronic acid in urine. may also
be used to assist diagnosis.

[0004] In addition to the noted signs and symptoms of aging, Werner Syndrome mimics normal aging as evidenced
by the replicative potential of fibroblasts isolated from WS subjects. Replication potential of fibroblasts is reduced in
these patients compared to fibroblasts isolated from age-matched controls, and is comparable to the replicative potential
of fibroblasts taken from elderly subjects. Moreover, an increased mutation rate has been described in WS patients.
Such abnormality is manifest as chromosomal instability, such as inversions, reciprocal translocations, deletions, and
pseudodiploidy, and as increased mutation rate at the hypoxanthine phosphoribosyl transferase (HPRT) gene.

[0005] Werner Syndrome has been recognized as an autosomal recessive disorder. Goto et al. (Goto et al., Nature
355:735-738, 1992) mapped the WS gene onto the short arm of chromosome 8, using 21 affected Japanese families.
The gene is located between marker D8S87 and ankyrin (ANK1). More recently, more refined mapping has pinpointed
the WS gene to a region between marker D8S131 and D8S87, an 8.3 cM interval. Identification of the gene and gene
product should add considerably to understanding the basis of Werner Syndrome and enable biochemical and genetic
approaches to diagnosis and treatment.

[0006] The present invention provides a novel, previously unidentified gene for Werner Syndrome and compositions
for diagnosis and treatment of WS, and further provides other related advantages.

SUMMARY OF THE INVENTION

[0007] The presentinvention providesisolated nucleic acid molecules, pairs of primes, expression vectors, viral vectors,
recombinant host cells, isolated proteins, antibodies, hybridomas and transgenic non human animals according to the
claims.

[0008] Briefly stated, the present disclosure provides isolated nucleic acid molecules encoding the WRN gene, as well
as portions thereof, representative of which are provided in the Figures. The protein which is encoded by the WRN gene
is referred to hereinafter as the "WRN protein". Within other embodiments, nucleic acid molecules are provided which
encode a mutant WRN gene product that increases the probability of Werner's Syndrome (in a statistically significant
manner). Representative illustrations of such mutants are provided in Example 3.

[0009] Within other aspects of the present disclosure isolated nucleic acid molecules are provided, selected from the
group consisting of (a) an isolated nucleic acid molecule as set forth in the Figures, or complementary sequence thereof,
(b) an isolated nucleic acid molecule that specifically hybridizes to the nucleic acid molecule of (a) under conditions of
high stringency, and (c) an isolated nucleic acid that encodes a WRN gene product (WRN protein). As utilized herein,
it should be understood that a nucleic acid molecule hybridizes "specifically" to an WRN gene (or related sequence) if
it hybridizes detectably to such a sequence, but does not significantly or detectably hybridize to the Bloom’s Syndrome
gene (Ellis et al., Cell 83:655-666, 1995).

[0010] Within other aspects, expression vectors are provided comprising a promoter operably linked to one of the
nucleic acid molecule described above. Representative examples of suitable promoters include tissue-specific promoters,
as well as promoters such as the CMV I-E promoter, SV40 early promoter and MuLV LTR. Within related aspects, viral
vectors are provided that are capable of directing the expression of a nucleic acid molecule as described above. Rep-
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resentative examples of such viral vectors include herpes simplex viral vectors, adenoviral vectors, adenovirus-associ-
ated viral vectors and retroviral vectors. Also provided are host cells (e.g., human, dog, monkey, rat or mouse cells)
which carry the above-described vectors.

[0011] Within other aspects of the present disclosure, isolated proteins or polypeptides are provided comprising a
WRN gene product, as well as peptides of greater than 12, 13 or 20 amino acids. Within another embodiment, the protein
is a mutant WRN gene product that increases the probability of Werner's Syndrome.

[0012] Within yet another aspect of the present disclosure, methods of treating or preventing Werner's Syndrome are
provided (as well as for related diseases which are discussed in more detail below), comprising the step of administering
to a patient a vector containing or expressing a nucleic acid molecule as described above, thereby reducing the likelihood
or delaying the onset of Werner’'s Syndrome (or the related disease) in the patient. Within a related aspect, methods of
treating or preventing Werner's Syndrome (and related diseases) are provided, comprising the step of administering to
a patient a protein as described above, thereby reducing the likelihood or delaying the onset of Werner’'s Syndrome (or
a related disease) in the patient. Within certain embodiments, the above methods may be accomplished by in vivo
administration.

[0013] Also provided by the present disclosure are pharmaceutical compositions comprising a nucleic acid molecule,
vector, host cell, protein, or antibody as described above, along with a pharmaceutically acceptable carrier or diluent.
[0014] Within other aspects of the present disclosure antibodies are provided which specifically bind to an WRN protein
or to unique peptides derived therefrom. As utilized herein, it should be understood that an antibody is specific for an
WRN protein (or peptide) if it binds detectably, and with a K4 of 10-7M or less (e.g., 10-8M, 10-9M, etc.), but does not
bind detectably (or with an affinity of greater than 10-7M, (e.g., 10-8M, 10-3M, etc.) to an unrelated helicase (e.g., the
Bloom’s Syndrome gene, supra). Also provided are hybridomas which are capable of producing such antibodies.
[0015] Within other aspects of the present disclosure nucleic acid probes are provided which are capable of specifically
hybridizing (as defined below) to an WRN gene under conditions of high stringency. Within one related aspect, such
probes comprise at least a portion of the nucleotide sequence shown in the Figures, or its complementary sequence,
the probe being capable of specifically hybridizing to a mutant WRN gene under conditions of high stringency. Repre-
sentative probes of the present invention are generally at least 12 nucleotide bases in length, although they may be 14,
16, 18 bases or longer. Also provided are primer pairs capable of specifically amplifying all or a portion of any of the
nucleic acid molecules disclosed herein.

[0016] Within other aspects of the disclosure, methods are provided for diagnosing a patient having an increased
likelihood of contracting Werner's Syndrome (or a related disease), comprising the steps of (a) obtaining from a patient
a biological sample containing nucleic acid, (b) incubating the nucleic acid with a probe which is capable of specifically
hybridizing to a mutant WRN gene under conditions and for time sufficient to allow hybridization to occur, and (c) detecting
the presence of hybridized probe, and thereby determining that said patient has an increased likelihood of contracting
Werner's Syndrome (or a related disease). Within another aspect, methods are provided comprising the steps of (a)
obtaining from a patient a biological sample containing nucleic acid, (b) amplifying a selected nucleic acid sequence
associated with a mutant WRN gene, and (c) detecting the presence of an amplified nucleic acid sequence, and thereby
determining that the patient has an increased likelihood of contracting Werner’s Syndrome (or arelated disease). Suitable
biological samples include nucleated cells obtained from the peripheral blood, from buccal swabs, or brain tissue.
[0017] Within another aspect, peptide vaccines are provided which comprise a portion of a mutant WRN gene product
containing a mutation, in combination with a pharmaceutically acceptable carrier or diluent.

[0018] Within yet another aspect, transgenic animals are provided whose germ cells and somatic cells contain a WRN
gene (or lack thereof, i.e., a "knockout") which is operably linked to a promoter effective for the expression of the gene,
the gene being introduced into the animal, or an ancestor of the animal, at an embryonic stage. Within one embodiment,
the animal is a mouse, rat or dog. Within other embodiments, the WRN gene is expressed from a vector as described
above. Within yet another embodiment, the WRN gene encodes a mutant WRN gene product.

[0019] These and other aspects of the present disclosure will become evident upon reference to the following detailed
description and attached drawings. In addition, various references are set forth herein which describe in more detail
certain procedures or compositions (e.g., plasmids, etc.), and are therefore incorporated by reference in their entirety.

BRIEF DESCRIPTION OF THE DRAWINGS AND SEQUENCE LISTING

[0020] Figure 1 is a genetic and physical map of the WRN region. The genetic map (A) of the region is sex-equal with
distances given in cM. The polymorphic loci used (B) are di-nucleotide and tri-nucleotide repeat STRP loci. The physical
map presented (C) has approximate distances determined from sizes of over-lapping non-chimeric YACs, and from
genomic DNA sequence from overlapping P1 clones 2233, 2253, 3833, 2236, and 3101. Marker order was determined
from the sequence-tagged site (STS) content of YACs, P1 clones, and cosmid clones and from genomic DNA sequence
from P1 clones. The YACs presented (D) represent the minimal tiling and are the YACs used for cDNA selection
experiments. The P1 and cosmid clones needed for the minimum tiling path are shown (E). Clones shown are P1 clones
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except for 8C11, which is a cosmid clone. Clone order was established by STS content.

[0021] Figures 2A and 2B are the DNA (SEQ ID No. 70) and predicted amino acid (SEQ ID No. 71) sequences of the
WRN gene transcript. The one-letter amino acid code is used in Fig. 2B.

[0022] Figures 3A-3C are the DNA and predicted amino acid sequence of an alternate WRN gene transcript (SEQ ID
Nos. 72 and 73).

[0023] Figures 4A-4G are an alignment of the WRN gene product (SEQ ID No. 74) with known helicases from S.
pombe (SEQ ID No. 76), E. coli (SEQ ID No. 75), human (SEQ ID No. 77) and the Bloom’s Syndrome gene "BLM" (SEQ
ID No. 78).

[0024] Figures 5A-5U are the genomic DNA sequence of the region containing a WRN gene (SEQ ID No. 79).
[0025] Figure 6 presents a cDNA sequence of the mouse WRN gene (SEQ ID Nos. 205 and 206).

[0026] Figure 7 is a genomic DNA sequence of the mouse WRN gene (SEQ ID Nos. 207-209).

[0027] Figure 8 is a diagram of the WRN gene product with location of mutations. A, WRN cDNA. Numbering across
the top refers to the cDNA sequence as numbered in GenBank L76937. B, Predicted WRN gene product. The helicase
domain is designated as "HD", motifs from | to VI are indicated. C, Location of mutations. Numbering across the bottom
refer to the mutations. *: nonsense mutation. *: frame shift mutation caused by a single base deletion. Gray lines: frame
shift mutations causing deletion of exon(s). D, Predicted proteins. Lines represent the different predicted truncated
proteins produced from mutations in the WRN gene.

[0028] Figures 9A, 9B, and 9C are photomeceographs showing localization of the WRN gene product by fluorescent
antibody staining (panel A), nuclei (panel B), and the size of cells (panel C) expressing the WRN gene.

[0029] Figure 10 shows the alignment of the mouse and human WRN gene products.

DETAILED DESCRIPTION OF THE INVENTION
Definitions

[0030] Prior to setting forth the invention in detail, it may be helpful to an understanding thereof to set forth definitions
of certain terms and to list and to define the abbreviations that will be used hereinafter.

[0031] "Genetic marker"isany segmentof achromosome thatis distinguishably unique in the genome, and polymorphic
in the population so as to provide information about the inheritance of linked DNA sequences, genes and/or other markers.
[0032] "Vector" refers to an assembly which is capable of directing the expression of a WRN gene, as well as any
additional sequence(s) or gene(s) of interest. The vector must include transcriptional promoter elements which are
operably linked to the genes of interest. The vector may be composed of either deoxyribonucleic acids ("DNA"), ribonucleic
acids ("RNA"), or a combination of the two (e.g., a DNA-RNA chimeric). Optionally, the vector may include a polyade-
nylation sequence, one or more restriction sites, as well as one or more selectable markers such as neomycin phos-
photransferase or hygromycin phosphotransferase. Additionally, depending on the host cell chosen and the vector
employed, other genetic elements such as an origin of replication, additional nucleic acid restriction sites, enhancers,
sequences conferring inducibility of transcription, and selectable markers, may also be incorporated into the vectors
described herein.

[0033] Abbreviations: YAC, yeast artificial chromosome; EST, expressed sequence tag; PCR, polymerase chain re-
action; RT-PCR, PCR process in which RNA is first transcribed into DNA at the first step using reverse transcriptase
(RT); cDNA, any DNA made by copying an RNA sequence into DNA form.

[0034] As noted above, the present invention provides methods and compositions for the detection and treatment of
Werner’'s Syndrome, as well as related diseases. These methods and compositions include a family of Werner’s Syn-
drome-related genes, and the proteins encoded thereby, that have been implicated in the onset of Werner's Syndrome.
These genes and proteins, including genetic markers, nucleic acid sequences and clones, are also useful in the creation
of in vitro and animal models and screening tests useful for the study of Werner’'s Syndrome, including the possible
identification of other genes implicated in Werner's Syndrome. The present invention also provides vector constructs,
genetic markers, nucleic acid sequences, clones, diagnostic tests and compositions and methods for the identification
of individuals likely to suffer from Wemer’s Syndrome.

Genes and Gene Products Related To Werner's Syndrome

[0035] The present invention provides isolated nucleic acid molecules comprising a portion of the gene which is
implicated in the onset of WS. Briefly, as can be seen from Figure 4, this gene encodes a protein that is similar in amino
acid sequence to several known ATP-dependent DNA helicases (enzymes that unwind the DNA duplex). Itis less similar
to known RNA-DNA helicases. Helicases are involved in the replication of DNA, often binding the replication origin,
and/or the replication complex. In addition, the single stranded DNA that is involved in recombination can be generated
by DNA helicases.
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[0036] Although various aspects of the WRN gene (or portions thereof) are shown in the Figures, it should be understood
that within the context of the present invention, reference to one or more of these genes includes derivatives of the genes
that are substantially similar to the genes (and, where appropriate, the proteins (including peptides and polypeptides)
that are encoded by the genes and their derivatives). As used herein, a nucleotide sequence is deemed to be "substantially
similar" if: (a) the nucleotide sequence is derived from the coding region of the described genes and includes, for example,
portions of the sequence or allelic variations of the sequences discussed above, or alternatively, encodes a helicase-
like activity (Bjornson et al., Biochem. 3307:14306-14316, 1994); (b) the nucleotide sequence is capable of hybridization
to nucleotide sequences of the present invention under high or very high stringency (see Sambrook et al., Molecular
Cloning: A Laboratory Manual, 2nd ed., Cold Spring Harbor Laboratory Press, NY, 1989); or (c) the nucleic acid sequences
are degenerate as a result of the genetic code to the nucleic acid sequences defined in (a) or (b). Further, the nucleic
acid molecule disclosed herein includes both complementary and non-complementary sequences, provided the se-
quences otherwise meet the criteria set forth herein. Within the context of the present invention, high stringency means
standard hybridization conditions (e.g., 5x SSPE, 0.5% SDS at 65°C, or the equivalent) while very high stringency means
conditions of hybridization such that the nucleotide sequence is able to selectively hybridize to a single allele of the WS-
related gene.

[0037] The WRN gene may be isolated from genomic DNA or cDNA. Genomic DNA libraries constructed in chromo-
somal vectors, such as YACs (yeast artificial chromosomes), bacteriophage vectors, such as AEMBL3, Agt10, cosmids,
or plasmids are suitable for use. cDNA libraries constructed in bacteriophage vectors, plasmids, or others, are suitable
for screening. Such libraries may be constructed using methods and techniques known in the art (see Sambrook et al.,
Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Press, 1989) or purchased from commercial sources (e.g.,
Clontech, Palo Alto, CA). Within one embodiment, the WRN gene is isolated by PCR performed on genomic DNA, cDNA
or DNA from libraries, or is isolated by probe hybridization of genomic DNA or cDNA libraries. Primers for PCR and
probes for hybridization screening may be designed based on the DNA sequence of WRN presented herein. The DNA
sequence of a portion of the WRN gene and the entire coding sequence is presented in the Figures. Primers for PCR
should be derived from sequences in the 5’ and 3’ untranslated region in order to isolate a full-length cDNA. The primers
should not have self-complementary sequences nor have complementary sequences at their 3’ end (to prevent primer-
dimer formation). Preferably, the primers have a GC content of about 50% and contain restriction sites. The primers are
annealed to cDNA and sufficient cycles of PCR are performed to yield a product readily visualized by gel electrophoresis
and staining. The amplified fragment is purified and inserted into a vector, such as Agt10 or pBS(M13+), and propagated.
An oligonucleotide hybridization probe suitable for screening genomic or cDNA libraries may be designed based on the
sequence provided herein. Preferably, the oligonucleotide is 20-30 bases long. Such an oligonucleotide may be syn-
thesized by automated synthesis. The oligonucleotide may be conveniently labeled at the 5’ end with a reporter molecule,
such as a radionuclide, (e.g., 32P) or biotin. The library is plated as colonies or phage, depending upon the vector, and
the recombinant DNA is transferred to nylon or nitrocellulose membranes. Following denaturation, neutralization, and
fixation of the DNA to the membrane, the membranes are hybridized with the labeled probe. The membranes are washed
and the reporter molecule detected. The hybridizing colonies or phage are isolated and propagated. Candidate clones
or PCR amplified fragments may be verified as containing WRN DNA by any of various means. For example, the
candidate clones may be hybridized with a second, nonoverlapping probe or subjected to DNA sequence analysis. In
these ways, clones containing WRN gene, which are suitable for use in the present invention are isolated.

[0038] The structure of the proteins encoded by the nucleic acid molecules described herein may be predicted from
the primary translation products using the hydrophobicity plot function of, for example, P/C Gene, Lasergen System,
DNA STAR, Madison, Wisconsin, or according to the methods described by Kyte and Doolittle (J. Mol. Biol. 157:105-132,
1982).

[0039] WRN proteins of the present invention may be prepared in the form of acidic or basic salts, or in neutral form.
In addition, individual amino acid residues may be modified by oxidation or reduction. Furthermore, various substitutions,
deletions, or additions may be made to the amino acid or nucleic acid sequences, the net effect of which is to retain or
further enhance or decrease the biological activity of the mutant or wild-type protein. Moreover, due to degeneracy in
the genetic code, for example, there may be considerable variation in nucleotide sequences encoding the same amino
acid sequence.

[0040] Other derivatives of the WRN proteins disclosed herein include conjugates of the proteins along with other
proteins or polypeptides. This may be accomplished, for example, by the synthesis of N-terminal or C-terminal fusion
proteins which may be added to facilitate purification or identification of WRN proteins (see U.S. Patent No. 4,851,341;
see also, Hopp et al., Biol Technology 6:1204, 1988.) Alternatively, fusion proteins such as WRN protein-f3-galactosidase
or WRN protein-luciferase may be constructed in order to assist in the identification, expression, and analysis of WRN
proteins.

[0041] WRN proteins of the present invention may be constructed using a wide variety of techniques described herein.
Further, mutations may be introduced at particular loci by synthesizing oligonucleotides containing a mutant sequence,
flanked by restriction sites enabling ligation to fragments of the native sequence. Following ligation, the resulting recon-
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structed sequence encodes a derivative having the desired amino acid insertion, substitution, or deletion.

[0042] Alternatively, oligonucleotide-directed site-specific (or segment specific) mutagenesis procedures may be em-
ployed to provide an altered gene having particular codons altered according to the substitution, deletion, or insertion
required. Exemplary methods of making the alterations set forth above are disclosed by Walder et al. (Gene 42:133,
1986); Bauer et al. (Gene 37:73, 1985); Craik (BioTechniques, January 1985, 12-19); Smith et al. (Genetic Engineering:
Principles and Methods. Plenum Press, 1981); and Sambrook et al. (supra). Deletion or truncation derivatives of WRN
proteins (e.g., a soluble extracellular portion) may also be constructed by utilizing convenient restriction endonuclease
sites adjacent to the desired deletion. Subsequent to restriction, overhangs may be filled in, and the DNA religated.
Exemplary methods of making the alterations set forth above are disclosed by Sambrook et al. (Molecular Cloning: A
Laboratory Manual, 2d Ed., Cold Spring Harbor Laboratory Press, 1989).

[0043] Mutations of the presentinvention preferably preserve the reading frame of the coding sequences. Furthermore,
the mutations will preferably not create complementary regions that could hybridize to produce secondary mRNA struc-
tures, such as loops or hairpins, that would adversely affect translation of the mRNA. Although a mutation site may be
predetermined, it is not necessary that the nature of the mutation per se be predetermined. For example, in order to
select for optimum characteristics of mutants at a given site, random mutagenesis may be conducted at the target codon
and the expressed mutants screened for indicative biological activity. Alternatively, mutations may be introduced at
particular loci by synthesizing oligonucleotides containing a mutant sequence, flanked by restriction sites enabling ligation
to fragments of the native sequence. Following ligation, the resulting reconstructed sequence encodes a derivative
having the desired amino acid insertion, substitution, or deletion.

[0044] WRN proteins may also be constructed utilizing techniques of PCR mutagenesis, chemical mutagenesis (Drink-
water and Klinedinst, PNAS 83:3402-3406, 1986), by forced nucleotide misincorporation (e.g., Liao and Wise Gene 88:
107-111, 1990), or by use of randomly mutagenized oligonucleotides (Horwitz et al., Genome 3:112-117,1989).
[0045] Proteins can be isolated by, among other methods, culturing suitable host and vector systems to produce the
recombinant translation products of the present invention. Supernates from such cell lines, or protein inclusions or whole
cells where the protein is not excreted into the supernate, can then be treated by a variety of purification procedures in
order to isolate the desired proteins. For example, the supernate may be first concentrated using commercially available
protein concentration filters, such as an Amicon or Millipore Pellicon ultrafiltration unit. Following concentration, the
concentrate may be applied to a suitable purification matrix such as, for example, an anti-protein antibody bound to a
suitable support. Alternatively, anion or cation exchange resins may be employed in order to purify the protein. As a
further alternative, one or more reverse-phase high performance liquid chromatography (RP-HPLC) steps may be em-
ployed to further purify the protein. Other methods of isolating the proteins of the present invention are well known in
the skill of the art.

[0046] A protein is deemed to be "isolated" within the context of the present invention if no other (undesired) protein
is detected pursuant to sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) analysis followed by
Coomassie blue staining. Within other embodiments, the desired protein can be isolated such that no other (undesired)
protein is detected pursuant to SDS-PAGE analysis followed by silver staining.

Expression of a WRN gene

[0047] The present invention also provides for the manipulation and expression of the above described genes by
culturing host cells containing a vector capable of expressing the above-described genes. Such vectors or vector con-
structs include either synthetic or cDNA-derived nucleic acid molecules encoding WRN proteins, which are operably
linked to suitable transcriptional or translational regulatory elements. Suitable regulatory elements may be derived from
a variety of sources, including bacterial, fungal, viral, mammalian, insect, or plant genes. Selection of appropriate reg-
ulatory elements is dependent on the host cell chosen, and may be readily accomplished by one of ordinary skill in the
art. Examples of regulatory elements include: a transcriptional promoter and enhancer or RNA polymerase binding
sequence, a transcriptional terminator, and a ribosomal binding sequence, including a translation initiation signal.
[0048] Nucleic acid molecules that encode any of the WRN proteins described above may be readily expressed by a
wide variety of prokaryotic and eukaryotic host cells, including bacterial, mammalian, yeast or other fungi, viral, insect,
or plant cells. Methods for transforming or transfecting such cells to express foreign DNA are well known in the art (see,
e.g., ltakura et al., U.S. Patent No. 4,704,362; Hinnen et al., Proc. Natl. Acad. Sci. USA 75:1929-1933, 1978; Murray
et al., U.S. Patent No. 4,801,542; Upshall et al., U.S. Patent No. 4,935,349; Hagen et al., U.S. Patent No. 4,784,950;
Axel etal., U.S. Patent No. 4,399,216; Goeddel et al., U.S. Patent No. 4,766,075; and Sambrook et al. Molecular Cloning:
A Laboratory Manual, 2nd edition, Cold Spring Harbor Laboratory Press, 1989; for plant cells see Czako and Marton,
Plant Physiol. 104:1067-1071, 1994; and Paszkowski et al., Biotech. 24:387-392, 1992).

[0049] Bacterial host cells suitable for carrying out the present invention include E. coli, B. subtilis, Salmonella typh-
imurium, and various species within the genera Pseudomonas, Streptomyces, and Staphylococcus, as well as many
other bacterial species well known to one of ordinary skill in the art. Representative examples of bacterial host cells
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include DH50. (Stratagene, LaJolla, California).

[0050] Bacterial expression vectors preferably comprise a promoter which functions in the host cell, one or more
selectable phenotypic markers, and a bacterial origin of replication. Representative promoters include the B-lactamase
(penicillinase) and lactose promoter system (see Chang et al., Nature 275:615, 1978), the T7 RNA polymerase promoter
(Studier et al., Meth. Enzymol. 185:60-89, 1990), the lambda promoter (Elvin et al., Gene 87:123-126, 1990), the trp
promoter (Nichols and Yanofsky, Meth. in Enzymology 101:155, 1983) and the tac promoter (Russell et al., Gene 20:
231, 1982). Representative selectable markers include various antibiotic resistance markers such as the kanamycin or
ampicillin resistance genes. Many plasmids suitable for transforming host cells are well known in the art, including among
others, pBR322 (seeBolivar et al., Gene 2:95, 1977), the pUC plasmids pUC18, pUC19, pUC118, pUC119 (see Messing,
Meth. in Enzymology 101:20-77, 1983 and Vieira and Messing, Gene 19:259-268, 1982), and pNH8A, pNH16a, pNH18a,
and Bluescript M13 (Stratagene, La Jolla, Calif.).

[0051] Yeastand fungihost cells suitable for carrying out the present invention include, among others, Saccharomyces
pombe, Saccharomyces cerevisiae, the genera Pichia or Kluyveromyces and various species of the genus Aspergillus
(McKnight et al., U.S. Patent No. 4,935,349). Suitable expression vectors for yeast and fungi include, among others,
YCp50 (ATCC No. 37419) for yeast, and the amdS cloning vector pV3 (Turnbull, Bio/ Technology 7:169, 1989), YRp7
(Struhl et al., Proc. Natl. Acad Sci. USA 76:1035-1039, 1978), YEp13 (Broach et al., Gene 8:121-133, 1979), pJDB249
and pJDB219 (Beggs, Nature 275:104-108, 1978) and derivatives thereof.

[0052] Preferred promoters for use in yeast include promoters from yeast glycolytic genes (Hitzeman et al., J. Biol.
Chem 255:12073-12080, 1980; Alber and Kawasaki, J. Mol. Appl. Genet. 1:419-434, 1982) or alcohol dehydrogenase
genes (Young et al., in Genetic Engineering of Microorganisms for Chemicals, Hollaender et al. (eds.), p. 355, Plenum,
New York, 1982; Ammerer, Meth Enzymol. 101:192-201, 1983). Examples of useful promoters for fungi vectors include
those derived from Aspergillus nidulans glycolytic genes, such as the adh3 promoter (McKnight et al., EMBO J. 4-
2093-2099, 1985). The expression units may also include a transcriptional terminator. An example of a suitable terminator
is the adh3 terminator (McKnight et al., ibid., 1985).

[0053] As with bacterial vectors, the yeast vectors will generally include a selectable marker, which may be one of
any number of genes that exhibit a dominant phenotype for which a phenotypic assay exists to enable transformants to
be selected. Preferred selectable markers are those that complement host cell auxotrophy, provide antibiotic resistance
or enable a cell to utilize specific carbon sources, and include leuZ2 (Broach et al., ibid.), ura3 (Botstein et al., Gene 8:
17,1979), or his3 (Struhl et al., ibid.). Another suitable selectable marker is the cat gene, which confers chloramphenicol
resistance on yeast cells.

[0054] Techniques for transforming fungi are well known in the literature, and have been described, for instance, by
Beggs (ibid.), Hinnen et al. (Proc. Natl. Acad Sci. USA 75:1929-1933, 1978), Yelton et al. (Proc. Natl. Acad Sci. USA
81:1740-1747, 1984), and Russell (Nature 301:167-169, 1983). The genotype of the host cell may contain a genetic
defect that is complemented by the selectable marker present on the expression vector. Choice of a particular host and
selectable marker is well within the level of ordinary skill in the art.

[0055] Protocols for the transformation of yeast are also well known to those of ordinary skill in the art. For example,
transformation may be readily accomplished either by preparation of spheroplasts of yeast with DNA (see Hinnen et al.,
PNAS USA 75:1929, 1978) or by treatment with alkaline salts such as LiCl (see Itoh et al., J. Bacteriology 153:163,
1983). Transformation of fungi may also be carried out using polyethylene glycol as described by Cullen et al. (Bio/
Technology 5:369, 1987).

[0056] Viral vectors include those which comprise a promoter that directs the expression of an isolated nucleic acid
molecule that encodes an WRN protein as described above. A wide variety of promoters may be utilized within the
context of the present invention, including for example, promoters such as MoMLV LTR, RSV LTR, Friend MuLV LTR,
adenoviral promoter (Ohno et al., Science 265: 781-784, 1994), neomycin phosphotransferase promoter/enhancer, late
parvovirus promoter (Koering et al., Hum. Gene Therap. 5:457-463, 1994), Herpes TK promoter, SV40 promoter, met-
allothionein lla gene enhancer/promoter, cytomegalovirus immediate early promoter, and the cytomegalovirus immediate
late promoter. Within particularly preferred embodiments of the invention, the promoter is a tissue-specific promoter (see
e.g., WO 91/02805; EP 0,415,731; and WO 90/07936). Representative examples of suitable tissue specific promoters
include neural specific enolase promoter, platelet derived growth factor beta promoter, bone morpho-genetic protein
promoter, human alphal-chimaerin promoter, synapsin | promoter and synapsin Il promoter. In addition to the above-
noted promoters, other viral-specific promoters (e.g., retroviral promoters (including those noted above, as well as others
such as HIV promoters), hepatitis, herpes (e.g., EBV), and bacterial, fungal or parasitic (e.g., malarial) -specific promoters
may be utilized in order to target a specific cell or tissue which is infected with a virus, bacteria, fungus or parasite.
[0057] Thus, WRN proteins of the present invention may be expressed from a variety of viral vectors, including for
example, herpes viral vectors (e.g., U.S. Patent No. 5,288,641), adenoviral vectors (e.g., WO 94/26914, WO 93/9191;
Kolls et al., PNAS 91(1):215-219, 1994; Kass-Eisler et al., PNAS 90(24):11498-502, 1993; Guzman et al., Circulation
88(6):2838-48, 1993; Guzman et al., Cir. Res. 73(6):1202-1207, 1993; Zabner et al., Cell 75(2):207-216, 1993; Li et al.,
Hum Gene Ther. 4(4):403-409, 1993; Caillaud et al., Eur. J. Neurosci. 5(10:1287-1291, 1993; Vincent et al., Nat. Genet.
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5(2):130-134, 1993; Jaffe et al., Nat. Genet. 1(5):372-378, 1992; and Levrero et al, Gene 101(2):195-202, 1991), adeno-
associated viral vectors (WO 95/13365; Flotte et al., PNAS 90(22):10613-10617, 1993), baculovirus vectors, parvovirus
vectors (Koering et al., Hum. Gene Therap. 5:457-463, 1994), pox virus vectors (Panicali and Paoletti, PNAS 79:
4927-4931, 1982; and Ozaki et al., Biochem. Biophys. Res. Comm. 193(2):653-660, 1993), and retroviruses (e.g., EP
0,415,731; WO 90/07936; WO 91/0285, WO 94/03622; WO 93/25698; WO 93/25234; U.S. Patent No. 5,219,740; WO
93/11230; WO 93/10218. Viral vectors may likewise be constructed which contain a mixture of different elements (e.g.,
promoters, envelope sequences and the like) from different viruses, or non-viral sources. Within various embodiments,
either the viral vector itself, or a viral particle which contains the viral vector may be utilized in the methods and compo-
sitions described below.

[0058] Mammalian cells suitable for carrying out the present invention include, among others: PC12 (ATCC No.
CRL1721), N1E-115 neuroblastoma, SK-N-BE(2)C neuroblastoma, SHSY5 adrenergic neuroblastoma, NS20Y and
NG108-15 murine cholinergic cell lines, or rat F2 dorsal root ganglion line, COS (e.g., ATCC No. CRL 1650 or 1651),
BHK (e.g., ATCC No. CRL 6281; BHK 570 cell line (deposited with the American Type Culture Collection under accession
number CRL 10314), CHO (ATCC No. CCL 61), HelLa (e.g., ATCC No. CCL 2), 293 (ATCC No. 1573; Graham et al.,
J. Gen. Virol. 36:59-72, 1977) and NS-1 cells. Other mammalian cell lines may be used within the present invention,
including Rat Hep | (ATCC No. CRL 1600), Rat Hep Il (ATCC No. CRL 1548), TCMK (ATCC No. CCL 139), Human
lung (ATCC No. CCL 75.1), Human hepatoma (ATCC No. HTB-52), Hep G2 (ATCC No. HB 8065), Mouse liver (ATCC
No. CCL 29.1), NCTC 1469 (ATCC No. CCL 9.1), SP2/0-Ag14 (ATCC No. 1581), HIT-T15 (ATCC No. CRL 1777), and
RINm 5AHT,B (Orskov and Nielson, FEBS 229(1):175-178, 1988).

[0059] Mammalian expression vectors for use in carrying out the present invention will include a promoter capable of
directing the transcription of a cloned gene or cDNA. Preferred promoters include viral promoters and cellular promoters.
Viral promoters include the cytomegalovirus immediate early promoter (Boshart et al., Cell 41:521-530, 1985), cytome-
galovirus immediate late promoter, SV40 promoter (Subramani et al., Mol. Cell. Biol. 1:854-864, 1981), MMTV LTR,
RSV LTR, metallothionein-1, adenovirus Ela. Cellular promoters include the mouse metallothionein-1 promoter (Palmiter
et al., U.S. Patent No. 4,579,821), a mouse Vi promoter (Bergman et al., Proc. Natl. Acad Sci. USA 81:7041-7045,
1983; Grant et al., Nucl. Acids Res. 15:5496, 1987) and a mouse Vy promoter (Loh et al., Cell 33:85-93, 1983). The
choice of promoter will depend, at least in part, upon the level of expression desired or the recipient cell line to be
transfected.

[0060] Such expression vectors may also contain a set of RNA splice sites located downstream from the promoter
and upstream from the DNA sequence encoding the peptide or protein of interest. Preferred RNA splice sites may be
obtained from adenovirus and/or immunoglobulin genes. Also contained in the expression vectors is a polyadenylation
signal located downstream of the coding sequence of interest. Suitable polyadenylation signals include the early or late
polyadenylation signals from SV40 (Kaufman and Sharp, ibid.), the polyadenylation signal from the Adenovirus 5 E1B
region and the human growth hormone gene terminator (DeNoto et al.. Nuc. Acids Res. 9:3719-3730, 1981). The
expression vectors may include a noncoding viral leader sequence, such as the Adenovirus 2 tripartite leader, located
between the promoter and the RNA splice sites. Preferred vectors may also include enhancer sequences, such as the
SV40 enhancer. Expression vectors may also include sequences encoding the adenovirus VA RNAs. Suitable expression
vectors can be obtained from commercial sources (e.g., Stratagene, La Jolla, Calif.).

[0061] Vector constructs comprising cloned DNA sequences can be introduced into cultured mammalian cells by, for
example, calcium phosphate-mediated transfection (Wigler et al., Cell 14:725, 1978; Corsaro and Pearson, Somatic
Cell Genetics 7:603, 1981; Graham and Van der Eb, Virology 52:456, 1973), electroporation (Neumann et al., EMBO
J. 1:841-845, 1982), or DEAE-dextran mediated transfection (Ausubel et al. (eds.), Current Protocols in Molecular
Biology, John Wiley and Sons, Inc., NY, 1987). To identify cells that have stably integrated the cloned DNA, a selectable
marker is generally introduced into the cells along with the gene or cDNA of interest. Preferred selectable markers for
use in cultured mammalian cells include genes that confer resistance to drugs, such as neomycin, hygromycin, and
methotrexate. The selectable marker may be an amplifiable selectable marker. Preferred amplifiable selectable markers
are the DHFR gene and the neomycin resistance gene. Selectable markers are reviewed by Thilly (Mammalian Cell
Technology, Butterworth Publishers, Stoneham, MA, which is incorporated herein by reference).

[0062] Mammalian cells containing a suitable vector are allowed to grow for a period of time, typically 1-2 days, to
begin expressing the DNA sequence(s) of interest. Drug selection is then applied to select for growth of cells that are
expressing the selectable marker in a stable fashion. For cells that have been transfected with an amplifiable, selectable
marker the drug concentration may be increased in a stepwise manner to select for increased copy number of the cloned
sequences, thereby increasing expression levels. Cells expressing the introduced sequences are selected and screened
for production of the protein of interest in the desired form or at the desired level. Cells that satisfy these criteria can
then be cloned and scaled up for production.

[0063] Protocols for the transfection of mammalian cells are well known to those of ordinary skill in the art. Represent-
ative methods include calcium phosphate mediated transfection, electroporation, lipofection, retroviral, adenoviral and
protoplast fusion-mediated transfection (see Sambrook et al., supra). Naked vector constructs can also be taken up by
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muscular cells or other suitable cells subsequent to injection into the muscle of a mammal (or other animals).

[0064] Numerous insect host cells known in the art can also be useful within the present invention, in light of the subject
specification. For example, the use of baculoviruses as vectors for expressing heterologous DNA sequences in insect
cells has been reviewed by Atkinson et al. (Pestic. Sci. 28:215-224,1990).

[0065] Numerous plant host cells known in the art can also be useful within the present invention, in light of the subject
specification. For example, the use of Agrobacterium rhizogenes as vectors for expressing genes in plant cells has been
reviewed by Sinkar et al., (J. Biosci. (Bangalore) 11:47-58, 1987).

[0066] WRN proteins may be prepared by growing (typically by culturing) the host/vector systems described above,
in order to express the recombinant WRN proteins. Recombinantly produced WRN proteins may be further purified as
described in more detail below.

[0067] Within related aspects of the present invention, WRN proteins may be expressed in a transgenic animal whose
germ cells and somatic cells contain a WRN gene which is operably linked to a promoter effective for the expression of
the gene. Alternatively, in a similar manner transgenic animals may be prepared that lack the WRN gene (e.g., "knockout"
mice). Such transgenics may be prepared in a variety non-human animals, including mice, rats, rabbits, sheep, dogs,
goats and pigs (see Hammer et al. Nature 315:680-683, 1985, Palmiter et al. Science 222:809-814, 1983, Brinster et
al. Proc. Natl. Acad Sci. USA 82:4438-4442, 1985, Palmiter and Brinster Cell 41:343-345, 1985 and U.S. Patent Nos.
5,175,383, 5,087,571, 4,736,866, 5,387,742, 5,347,075, 5,221,778, and 5,175,384).

[0068] Briefly, an expression vector, including a nucleic acid molecule to be expressed together with appropriately
positioned expression control sequences, is introduced into pronuclei of fertilized eggs, for example, by microinjection.
Integration of the injected DNA is detected by blot analysis of DNA from tissue samples. It is preferred that the introduced
DNA be incorporated into the germ line of the animal so that it is passed on to the animal’s progeny. Tissue-specific
expression may be achieved through the use of a tissue-specific promoter, or through the use of an inducible promoter,
such as the metallothionein gene promoter (Palmiter etal., 1983, ibid), which allows regulated expression of the transgene.
[0069] Vectors of the present invention may contain or express a wide variety of additional nucleic acid molecules in
place of or in addition to an WRN protein as described above, either from one or several separate promoters. For
example, the viral vector may express a lymphokine or lymphokine receptor, antisense or ribozyme sequence or toxins.
Representative examples of lymphokines include IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-11, IL-12, IL-
13, IL-14, IL-15, GM-CSF, G-CSF, M-CSF, alpha-interferon, beta-interferon, gamma-interferon, and tumor necrosis
factors, as well as their respective receptors. Representative examples of antisense sequences include antisense se-
guences which block the expression of WRN protein mutants. Representative examples of toxins include: ricin, abrin,
diphtheria toxin, cholera toxin, saporin, gelonin, pokeweed antiviral protein, tritin, Shigella toxin, and Pseudomonas
exotoxin A.

[0070] Within other aspects of the invention, antisense oligonucleotide molecules are provided which specifically inhibit
expression of mutant WRN nucleic acid sequences (see generally, Hirashima et al. in Molecular Biology of RNA: New
Perspectives (M. Inouye and B. S. Dudock, eds., 1987 Academic Press, San Diego, p. 401); Oligonucleotides: Antisense
Inhibitors of Gene Expression (J.S. Cohen, ed.. 1989 MacMillan Press, London); Stein and Cheng, Science 261:
1004-1012 (1993); WO 95/10607; U.S. 5,359,051; WO 92/06693; and EP-A2-612844). Briefly, such molecules are
constructed such that they are complementary to, and able to form Watson-Crick base pairs with, a region of transcribed
WRN mutant mRNA sequence containing an WRN mutation. The resultant double-stranded nucleic acid interferes with
subsequent processing of the mRNA, thereby preventing protein synthesis.

[0071] Within other related aspects of the invention, ribozyme molecules are provided wherein an antisense oligonu-
cleotide sequence is incorporated into a ribozyme which can specifically cleave mRNA molecules transcribed from a
mutant WRN gene (see generally, Kim et al. Proc. Nat. Acad Sci. USA 84:8788 (1987); Haseloff, et al. Nature 234:585
(1988), Cech, JAMA 260:3030 (1988); Jeffries, etal. Nucleic Acids Res. 17:1371 (1989); U.S. 5,093,246; U.S. 5,354,855;
U.S. 5,144,019; U.S. 5,272,262; U.S. 5,254,678; and U.S. 4,987,071). According to this aspect of the invention, the
antisense sequence which is incorporated into a ribozyme includes a sequence complementary to, and able to form
Watson-Crick base pairs with, a region of the transcribed mutant WRN mRNA containing an WRN mutation. The antisense
sequence thus becomes a targeting agent for delivery of catalytic ribozyme activity specifically to mutant WRN mRNA,
where such catalytic activity cleaves the mRNA to render it incapable of being subsequently processed for WRN protein
translation.

Host Cells

[0072] As discussed above, nucleic acid molecules which encode the WRN proteins of the present invention (or the
vectors which contain and/or express related mutants) may readily be introduced into a wide variety of host cells.
Representative examples of such host cells include plant cells, eukaryotic cells, and prokaryotic cells. Within preferred
embodiments, the nucleic acid molecules are introduced into cells from a vertebrate or warm-blooded animal, such as
a human, macaque, dog, cow, horse, pig, sheep, rat, hamster, mouse or fish cell, or any hybrid thereof.

10



10

15

20

25

30

35

40

45

50

55

EP 0953 043 B9

[0073] Preferred prokaryotic host cells for use within the presentinventioninclude E. coli, Salmonella, Bacillus, Shigella,
Pseudomonas, Streptomyces and other genera. Techniques for transforming these hosts and expressing foreign DNA
sequences cloned therein are well known in the art (see, e.g., Maniatis et al., Molecular Cloning: A Laboratory Manual,
Cold Spring Harbor Laboratory, 1982, which is incorporated herein by reference; or Sambrook et al., supra). Vectors
used for expressing cloned DNA sequences in bacterial hosts will generally contain a selectable marker, such as a gene
for antibiotic resistance, and a promoter that functions in the host cell. Appropriate promoters include the trp (Nichols
and Yanofsky, Meth Enzymol. 101:155-164, 1983), lac (Casadaban et al., J. Bacteriol. 143:971-980, 1980), and phage
A (Queen, J. Mol. Appl. Genet. 2:1-10, 1983) promoter systems. Plasmids useful for transforming bacteria include the
pUC plasmids (Messing, Meth. Enzymol. 101:20-78, 1983; Vieira and Messing, Gene 19.259-268, 1982), pBR322
(Bolivar et al., Gene 2:95-113, 1977), pCQV2 (Queen, ibid.), and derivatives thereof. Plasmids may contain both viral
and bacterial elements.

[0074] Preferred eukaryotic cells include cultured mammalian cell lines (e.g., rodent or human cell lines) and fungal
cells, including species of yeast (e.g., Saccharomyces spp., particularly S. cerevisiae, Schizosaccharomyces spp., or
Kluyveromyces spp.) or filamentous fungi (e.g., Aspergillus spp., Neurospora spp.). Strains of the yeast Saccharomyces
cerevisiaeare particularly preferred. Methods for producing recombinant proteins in a variety of prokaryotic and eukaryotic
host cells are generally known in the art (see, "Gene Expression Technology," Methods in Enzymology, Vol. 185, Goeddel
(ed.), Academic Press, San Diego, Calif., 1990; see also, "Guide to Yeast Genetics and Molecular Biology," Methods
in Enzymology, Guthrie and Fink (eds.), Academic Press, San Diego, Calif., 1991). In general, a host cell will be selected
on the basis of its ability to produce the protein of interest at a high level or its ability to carry out at least some of the
processing steps necessary for the biological activity of the protein. In this way, the number of cloned DNA sequences
that must be introduced into the host cell can be minimized and overall yield of biologically active protein can be maximized.
[0075] The nucleic acid molecules (or vectors) may be introduced into host cells by a wide variety of mechanisms,
including for example calcium phosphate-mediated transfection (Wigler et al., Cell 14:725, 1978), lipofection; gene gun
(Corsaro and Pearson. Somatic Cell Gen. 7:603, 1981; Graham and Van der Eb, Virology 52:456, 1973), electroporation
(Neumann et al., EMBO J. 1:841-845. 1982), retroviral, adenoviral, protoplast fusion-mediated transfection or DEAE-
dextran mediated transfection (Ausubel et al., (eds.), Current Protocols in Molecular Biology, John Wiley and Sons, Inc.,
NY, NY, 1987).

[0076] Host cells containing vector constructs of the present invention are then cultured to express a DNA molecule
as described above. The cells are cultured according to standard methods in a culture medium containing nutrients
required for growth of the chosen host cells. A variety of suitable media are known in the art and generally include a
carbon source, a nitrogen source, essential amino acids, vitamins and minerals, as well as other components, e.g.,
growth factors or serum, that may be required by the particular host cells. The growth medium will generally select for
cells containing the DNA construct(s) by, for example, drug selection or deficiency in an essential nutrient which is
complemented by the selectable marker on the DNA construct or co-transfected with the DNA construct.

[0077] Suitable growth conditions for yeast cells, for example, include culturing in a chemically defined medium,
comprising a nitrogen source, which may be a non-amino acid nitrogen source or a yeast extract, inorganic salts, vitamins
and essential amino acid supplements at a temperature between 4°C and 37°C, with 30°C being particularly preferred.
The pH of the medium is preferably maintained at a pH greater than 2 and less than 8, more preferably pH 5-6. Methods
for maintaining a stable pH include buffering and constant pH control. Preferred agents for pH control include sodium
hydroxide. Preferred. buffering agents include succinic acid and Bis-Tris (Sigma Chemical Co., St. Louis, Mo.). Due to
the tendency of yeast host cells to hyperglycosylate heterologous proteins, it may be preferable to express the nucleic
acid molecules of the present invention in yeast cells having a defect in a gene required for asparagine-linked glyco-
sylation. Such cells are preferably grown in a medium containing an osmotic stabilizer. A preferred osmotic stabilizer is
sorbitol supplemented into the medium at a concentration between 0.1 M and 1.5 M, preferably at 0.5 M or 1.0 M.
[0078] Cultured mammalian cells are generally cultured in commercially available serum-containing or serum-free
media. Selection of a medium and growth conditions appropriate for the particular cell line used is well within the level
of ordinary skill in the art.

Antibodies

[0079] Antibodies to the WRN proteins discussed above may readily be prepared given the disclosure provided herein.
Such antibodies may, within certain embodiments, specifically recognize wild type WRN protein rather than a mutant
WRN protein, mutant WRN protein rather than wild type WRN protein, or equally recognize both the mutant and wild-
type forms of WRN protein. Antibodies may be used for isolation of the protein, establishing intracellular localization of
the WRN protein, inhibiting activity of the protein (antagonist), or enhancing activity of the protein (agonist). Knowledge
of the intracellular location of the WRN gene product may be abnormal in patients with WRN mutations, thus allowing
the development of a rapid screening assay. As well, assays for small molecules that interact with the WRN gene product
will be facilitated by the development of antibodies and localization studies.
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[0080] Within the context of the present invention, antibodies are understood to include monoclonal antibodies, pol-
yclonal antibodies, anti-idiotypic antibodies, antibody fragments (e.g., Fab, and F(ab’),, F, variable regions, or comple-
mentarity determining regions). As discussed above, antibodies are understood to be specific against an WRN protein
if it binds with a K of greater than or equal to 10-7M, preferably greater than of equal to 10-8M. The affinity of a monoclonal
antibody or binding partner can be readily determined by one of ordinary skill in the art (see Scatchard, Ann. N. Y. Acad.
Sci. 51:660-672, 1949).

[0081] Briefly, polyclonal antibodies may be readily generated by one of ordinary skill in the art from a variety of warm-
blooded animals such as horses, cows, various fowl, rabbits, mice, or rats. Typically, an WRN protein or unique peptide
thereof of 13-20 amino acids (preferably conjugated to keyhole limpet hemocyanin by cross-linking with glutaraldehyde)
is utilized to immunize the animal through intraperitoneal, intramuscular, intraocular, or subcutaneous injections, an
adjuvant such as Freund’s complete or incomplete adjuvant. Merely as an example, a peptide corresponding to residues
1375 through 1387 of the WRN polypeptide sequence is used to raise a rabbit polyclonal antiserum. Following several
boosterimmunizations, samples of serum are collected and tested for reactivity to the WRN protein or peptide. Particularly
preferred polyclonal antisera will give a signal on one of these assays that is at least three times greater than background.
Once the titer of the animal has reached a plateau in terms of its reactivity to the protein, larger quantities of antisera
may be readily obtained either by weekly bleedings, or by exsanguinating the animal.

[0082] Monoclonal antibodies may also be readily generated using conventional techniques (see U.S. Patent Nos.
RE 32,011, 4,902,614, 4,543,439, and 4,411,993 which are incorporated herein by reference; see also Monoclonal
Antibodies, Hybridomas: A New Dimension in Biological Analyses, Plenum Press, Kennett, McKeam, and Bechtol (eds.),
1980, and Antibodies: A Laboratory Manual, Harlow and Lane (eds.), Cold Spring Harbor Laboratory Press, 1988, which
are also incorporated herein by reference).

[0083] Briefly, within one embodiment a subject animal such as a rat or mouse is injected with an WRN protein or
portion thereof as described above. The protein may be admixed with an adjuvant such as Freund’s complete or incom-
plete adjuvant in order to increase the resultant immune response. Between one and three weeks after the initial immu-
nization the animal may be reimmunized with another booster immunization, and tested for reactivity to the protein
utilizing assays described above. Once the animal has reached a plateau in its reactivity to the injected protein, it is
sacrificed, and organs which contain large numbers of B cells such as the spleen and lymph nodes are harvested.
[0084] Cells which are obtained from the immunized animal may be immortalized by transfection with a virus such as
the Epstein-Barr virus (EBV) (see Glasky and Reading, Hybridoma 8(4):377-389, 1989). Alternatively, within a preferred
embodiment, the harvested spleen and/or lymph node cell suspensions are fused with a suitable myeloma cell in order
to create a "hybridoma" which secretes monoclonal antibody. Suitable myeloma lines include, for example, NS-1 (ATCC
No. TIB 18), and P3X63 - Ag 8.653 (ATCC No. CRL 1580).

[0085] Following the fusion, the cells may be placed into culture plates containing a suitable medium, such as RPMI
1640, or DMEM (Dulbecco’s Modified Eagles Medium) (JRH Biosciences, Lenexa, Kansas), as well as additional ingre-
dients, such as fetal bovine serum (FBS, i.e., from Hyclone, Logan, Utah, or JRH Biosciences). Additionally, the medium
should contain a reagent which selectively allows for the growth of fused spleen and myeloma cells such as HAT
(hypoxanthine, aminopterin, and thymidine) (Sigma Chemical Co., St. Louis, Missouri). After about seven days, the
resulting fused cells or hybridomas may be screened in order to determine the presence of antibodies which are reactive
against an WRN protein. A wide variety of assays may be utilized to determine the presence of antibodies which are
reactive against the proteins of the present invention, including for example countercurrent immuno-electrophoresis,
radioimmunoassays, radioimmunoprecipitations, enzyme-linked immuno-sorbent assays (ELISA), dot blot assays, west-
ern blots, immunoprecipitation, Inhibition or Competition Assays, and sandwich assays (see U.S. Patent Nos. 4,376,110
and 4,486,530; see also Antibodies: A Laboratory Manual, Harlow and Lane (eds.), Cold Spring Harbor Laboratory
Press, 1988). Following several clonal dilutions and reassays, a hybridoma producing antibodies reactive against the
WRN protein may be isolated.

[0086] Other techniques may also be utilized to construct monoclonal antibodies (see William D. Huse et al., "Gen-
eration of a Large Combinational Library of the Immunoglobulin Repertoire in Phage Lambda," Science 246:1275-1281,
December 1989; see also L. Sastry et al., "Cloning of the Immunological Repertoire in Escherichia coli for Generation
of Monoclonal Catalytic Antibodies: Construction of a Heavy Chain Variable Region-Specific cDNA Library," Proc. Natl.
Acad Sci. USA 86:5728-5732, August 1989; see also Michelle Alting-Mees et al., "Monoclonal Antibody Expression
Libraries: A Rapid Alternative to Hybridomas," Strategies in Molecular Biology 3:1-9, January 1990; these references
describe a commercial system available from Stratacyte, La Jolla, California, which enables the production of antibodies
through recombinant techniques). Briefly, mRNA is isolated from a B cell population, and utilized to create heavy and
light chainimmunoglobulin cDNA expression libraries in the A ImmunoZap(H) and AlmmunoZap(L) vectors. These vectors
may be screened individually or co-expressed to form Fab fragments or antibodies (see Huse et al., supra; see also
Sastry et al., supra). Positive plaques may subsequently be converted to a non-lytic plasmid which allows high level
expression of monoclonal antibody fragments from E. coli.

[0087] Similarly, portions or fragments, such as Fab and Fv fragments, of antibodies may also be constructed utilizing
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conventional enzymatic digestion or recombinant DNA techniques to incorporate the variable regions of a gene which
encodes a specifically binding antibody. Within one embodiment, the genes which encode the variable region from a
hybridoma producing a monoclonal antibody of interest are amplified using nucleotide primers for the variable region.
These primers may be synthesized by one of ordinary skill in the art, or may be purchased from commercially available
sources. Stratacyte (La Jolla, Calif.) sells primers for mouse and human variable regions including, among others, primers
for Vhas Vib: Vhe VHas Chts VL and Cy regions. These primers may be utilized to amplify heavy or light chain variable
regions, which may then be inserted into vectors such as ImmunoZAP™ H or InmunoZAP™ L (Stratacyte), respectively.
These vectors may then be introduced into E. coli, yeast, or mammalian-based systems for expression. Utilizing these
techniques, large amounts of a single-chain protein containing a fusion of the V; and V|_domains may be produced (see
Bird et al., Science 242:423-426, 1988). In addition, such techniques may be utilized to change a "murine" antibody to
a "human" antibody, without altering the binding specificity of the antibody.

[0088] Once suitable antibodies have been obtained, they may be isolated or purified by many techniques well known
to those of ordinary skill in the art (see Antibodies: A Laboratory Manual, Harlow and Lane (eds.), Cold Spring Harbor
Laboratory Press, 1988). Suitable techniques include peptide or protein affinity columns, HPLC or RP-HPLC, purification
on protein A or protein G columns, or any combination of these techniques.

Assays

[0089] Assays useful within the context of the present invention include those assays for detecting agonists or antag-
onists of WRN protein activity. Other assays are useful for the screening of peptide or organic molecule libraries. Still
other assays are useful for the identification and/or isolation of nucleic acid molecules and/or peptides within the present
invention, the identification of proteins that interact or bind the WRN protein, for diagnosis of a patient with an increased
likelihood of contracting Werner's Syndrome, or for diagnosis of a patient with susceptibility to or manifestation of a
WRN-related disease.

Nucleic Acid Based Diagnostic Tests

[0090] Briefly, another aspect of the present invention provides probes and primers for detecting the WRN genes
and/or mutants thereof. In one embodiment of this aspect, probes are provided that are capable of specifically hybridizing
to DNA or RNA of the WRN genes. For purposes of the present invention, probes are "capable of hybridizing" to DNA
or RNA of the WRN gene if they hybridize to an WRN gene under conditions of either high or moderate stringency (see
Sambrook et al., supra) but not significantly or detectably to the an unrelated helicase gene such as the Bloom’s Syndrome
gene (Ellis et al., Cell 83:655-666, 1995). Preferably, the probe hybridizes to suitable nucleotide sequences under high
stringency conditions, such as hybridization in 5x SSPE, 1x Denhardt’s solution, 0.1% SDS at 65°C, and at least one
wash to remove unhybridized probe in the presence of 0.2x SSC, 1x Denhardt’s solution, 0.1% SDS at 65°C. Except
as otherwise provided herein, probe sequences are designed to allow hybridization to WRN genes, but not to DNA or
RNA sequences from other genes. The probes are used, for example, to hybridize to nucleic acid that is present in a
biological sample isolated from a patient. The hybridized probe is then detected, thereby indicating the presence of the
desired cellular nucleic acid. Preferably, the cellular nucleic acid is subjected to an amplification procedure, such as
PCR, prior to hybridization. Alternatively, the WRN gene may be amplified and the amplified product subjected to DNA
sequencing. Mutants of WRN may be detected by DNA sequence analysis or hybridization with allele-specific oligonu-
cleotide probes under conditions and for time sufficient to allow hybridization to the specific allele. Typically, the hybrid-
ization buffer and wash will contain tetramethyl ammonium chloride or the like (see Sambrook. et al., supra).

[0091] Nucleic acid probes of the present invention may be composed of either deoxyribonucleic acids (DNA), ribo-
nucleic acids (RNA), nucleic acid analogues (e.g., peptide nucleic acids), or any combination thereof, and may be as
few as about 12 nucleotides in length, usually about 14 to 18 nucleotides in length, and possibly as large as the entire
sequence of a WRN gene. Selection of probe size is somewhat dependent upon the use of the probe, and is within the
skill of the art.

[0092] Suitable probes can be constructed and labeled using techniques that are well known in the art. Shorter probes
of, for example, 12 bases can be generated synthetically and labeled with 32P using T, polynucleotide kinase. Longer
probes of about 75 bases to less than 1.5 kb are preferably generated by, for example, PCR amplification in the presence
of labeled precursors such as [0-32P]dCTP, digoxigenin-dUTP, or biotin-dATP. Probes of more than 1.5 kb are generally
most easily amplified by transfecting a cell with a plasmid containing the relevant probe, growing the transfected cell
into large quantities, and purifying the relevant sequence from the transfected cells. (See Sambrook et al., supra.)
[0093] Probes can be labeled by a variety of markers, including for example, radioactive markers, fluorescent markers,
enzymatic markers, and chromogenic markers. The use of 32P is particularly preferred for marking or labeling a particular
probe.

[0094] It is a feature of this aspect of the invention that the probes can be utilized to detect the presence of WRN
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mRNA or DNA within a sample. However, if the relevant sample is present in only a limited number, then it may be
beneficial to amplify the relevant sequence so that it may be more readily detected or obtained.

[0095] A variety of methods may be utilized in order to amplify a selected sequence, including, for example, RNA
amplification (see Lizardi et al., Bio/ Technology 6:1197-1202, 1988; Kramer et al., Nature 339:401-402, 1989; Lomeli
etal., Clinical Chem. 35(9):1826-1831, 1989; U.S. Patent No. 4,786,600), and DNA amplification utilizing LCR or polymer-
ase chain reaction ("PCR") (see, U.S. Patent Nos. 4,683,195, 4,683,202, and 4,800,159) (see also U.S. Patent Nos.
4,876,187 and 5,011,769, which describe an alternative detection/amplification system comprising the use of scissile
linkages), or other nucleic acid amplification procedures that are well within the level of ordinary skill in the art. With
respect to PCR, for example, the method may be modified as known in the art. Transcriptional enhancement of PCR
may be accomplished by incorporation of bacteriophage T7 RNA polymerase promoter sequences in one of the primary
oligonucleotides, and immunoenzymatic detection of the products from the enhanced emitter may be effected using
anti-RNA:DNA antibodies (Blais, Appl. Environ. Microbiol. 60:348-352, 1994). PCR may also be used in combination
with reverse dot-blot hybridization (lida et al., FEMS Microbiol. Lett. 114:167-172, 1993). PCR products may be quan-
titatively analyzed by incorporation of dUTP (Duplaa et al., Anal. Biochem. 212:229-236, 1993), and samples may be
filter sampled for PCR-gene probe detection (Bej et al., Appl. Environ. Microbiol. 57:3529-3534, 1991).

[0096] Within a particularly preferred embodiment, PCR amplification is utilized to detect the WRN DNA. Briefly, as
described in greater detail below, a DNA sample is denatured at 95°C in order to generate single-stranded DNA. The
DNA sample may be a cDNA generated from RNA. Specific primers are then annealed to the single-stranded DNA at
37°C to 70°C, depending on the proportion of AT/GC in the primers. The primers are extended at 72°C with Tag DNA
polymerase or other thermostable DNA polymerase in order to generate the opposite strand to the template. These
steps constitute one cycle, which may be repeated in order to amplify the selected sequence. For greater specificity,
nested PCR may be performed. In nested PCR, a second amplification is performed using a second set of primers
derived from sequences within the first amplified product. The entire coding region of WRN may be amplified from cDNA
using three sets of primers to generate fragment lengths that are a convenient size for determining their sequence. In
a preferred embodiment, nested PCR is performed.

[0097] Within an alternative preferred embodiment, LCR amplification is utilized for amplification. LCR primers are
synthesized such that the 5’ base of the upstream primer is capable of hybridizing to a unique base pair in a desired
gene to specifically detect an WRN gene.

[0098] Within another preferred embodiment, the probes are used in an automated, non-isotopic strategy wherein
target nucleic acid sequences are amplified by PCR, and then desired products are determined by a colorimetric oligo-
nucleotide ligation assay (OLA) (Nickerson et al., Proc. Natl. Acad Sci. USA 81:8923-8927, 1990).

[0099] Primers for the amplification of a selected sequence should be selected from sequences that are highly specific
to WRN (and not, e.g., the Bloom’s Syndrome gene, supra) and form stable duplexes with the target sequence. The
primers should also be non-complementary, especially at the 3’ end, should not form dimers with themselves or other
primers, and should not form secondary structures or duplexes with other regions of DNA. In general, primers of about
18 to 20 nucleotides are preferred, and can be easily synthesized using techniques well known in the art. PCR products,
and other nucleic acid amplification products, may be quantitated using techniques known in the art (Duplaa et al., Anal.
Biochem. 212:229-236, 1993; Higuchi et al., Biol Technology 11:1026-1030).

[0100] Within one embodiment of the invention, nucleic acid diagnostics may be developed which are capable of
detecting the presence of Werner’'s Syndrome, or of various related diseases that may be caused by Werner's Syndrome.
Briefly, severe mutations in the WRN gene may lead to Werner's Syndrome, as well as a host of related diseases,
including for example, increased frequency of some benign and malignant neoplasms (especially sarcomas), cataracts,
cardiovascular disease, osteoporosis, type | or type |l diabetes, cataracts, sclerodoma-like skin changes and hyperk-
eratosis. Less severe mutations of the gene may lead to the onset of the same set of diseases, but at an older age. In
addition, many of the related diseases may be associated with mutations in the WRN gene. For example, diabetes and
osteoporosis are often associated with aging. Aging population and individuals with these (or other) diseases are screened
for mutations in WRN. Any of the assays described herein may be used. RT-PCR is especially preferred in conjunction
with DNA sequence determination. To correlate a mutation or polymorphism with disease, sibling pairs in which one
sibling has disease are preferred subjects. Once a mutation is identified, other convenient screening assays may be
used to assay particular nucleotide changes.

[0101] Since the sequences of the two copies of the gene from non-Wemer’s affected individuals can be correlated
with the medical histories of these patients to define these correspondences, these alleles can therefore be used as
diagnostics for susceptibilities to these diseases, once the relationship is defined. Certain non-null forms of the gene,
for example, in either the homozygous or heterozygous state may significantly affect the propensity for the carriers to
develop, for example, cancer. These propensities can be ascertained by examining the sequences of the gene (both
copies) in a statistically significant sample of cancer patients. Other diseases (see above) can be similarly examined for
significant correlations with certain alleles. To detect such a causal relationship one can use a chi-squared test, or other
statistical test, to examine the significance of any correlation between the appropriate genotypes and the disease state
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as recorded in the medical records, using standard good practices of medical epidemiology. The sequences that define
each of the alleles are then valuable diagnostic indicators for an increased susceptibility to the disease. Thus, from the
nucleic acid sequences provided herein, a wide variety of Werner's Syndrome-related diseases may be readily detected.
[0102] Another cellular phenotype of the cells from Werner’s patients is the increased frequency of deletion mutation
in these cells. Clearly, the defective helicase in these cells leads to a specific mutator phenotype, while not rendering
the cells hypersensitive to a variety of chemical or physical mutagens that damage DNA, like ionizing radiation. Disease
states, or sensitivities that result from an elevated deletion frequency can therefore be controlled, in part, by alterations
of the Werner’s gene. and some alleles may therefore be diagnostic of this class of medical conditions.

Assays for agonists and antagonists

[0103] Also provided by the present disclosure are agonists or antagonists of the WRN gene product comprising a
protein, peptide, chemical, or peptidomimetic that binds to the WRN gene product or interacts with a protein that binds
to the WRN gene product such that the binding of the agonist or antagonist affects the activity of the WRN gene product.
An agonist will activate or increase the activity of the WRN gene product. An antagonist will inhibit or decrease the activity
of the WRN gene product. The activity of the WRN gene product may be measured in an assay, such as a helicase
assay or other assay that measures an activity of the WRN gene product. Other assays measure the binding of protein
that interacts with WRN and is necessary for its activity.

[0104] Agonists and antagonists of the WRN gene product may be used to enhance activity or inhibit activity of the
gene product. Such agonists and antagonists may be identified by a variety of methods. For example, proteins that bind
and activate WRN may be identified using a yeast 2-hybrid detection system. In this system, the WRN gene is fused to
either a DNA-binding domain or an activating domain of a yeast gene such as GAL4. A cDNA library is constructed in
a vector such that the inserts are fused to one of the domains. The vectors are co-transfected into yeast and selected
for transcriptional activation of a reporter gene (Fields and Song, Nature 340: 245, 1989). The protein(s) that bind to
WRN are candidate agonists. Three different proteins that bind WRN have been identified in an initial screen using the
2-hybrid system.

[0105] When the binding site on WRN gene product is determined, molecules that bind and activate WRN protein can
be designed and evaluated. For example, computer modeling of the binding site can be generated and mimetics that
bind can be designed. Antibodies to the binding site may be generated and analogues of native binding proteins generated
as well. Any of these molecules is tested for agonist or antagonist activity by a functional assay of the WRN gene product.
For example, to test for antagonist activity, yeast are co-transfected with the WRN and binding protein each fused to a
DNA binding domain or an activation domain. The test molecule is administered and activation is monitored. An antagonist
will inhibit the activation of the reporter gene by at least 50%. Similarly, agonist activity may be measured by either
enhancing WRN activity in a yeast 2-hybrid system or by coupling the test compound to a DNA binding or activation
domain and monitoring activity of the reporter gene.

Labels

[0106] WRN proteins, nucleic acid molecules which encodes such proteins, anti-WRN protein antibodies and agonists
or antagonists, as described above and below, may be labeled with a variety of molecules, including for example,
fluorescent molecules, toxins, and radionuclides. Representative examples of fluorescent molecules include fluorescein,
Phycobili proteins, such as phycoerythrin, rhodamine, Texas red and luciferase. Representative examples of toxins
include ricin, abrin diphtheria toxin, cholera toxin, gelonin, pokeweed antiviral protein, tritin, Shigella toxin, and Pseu-
domonas exotoxin A. Representative examples of radionuclides include Cu-64, Ga-67, Ga-68, Zr-89, Ru-97, Tc-99m,
Rh-105, Pd-109, In-111, 1-123, I1-125, 1-131, Re-186, Re-188, Au-198, Au-199, Pb-203, At-211, Pb-212 and Bi-212. In
addition, the antibodies described above may also be labeled or conjugated to one partner of a ligand binding pair.
Representative examples include avidin-biotin, and riboflavin-riboflavin binding protein.

[0107] Methods for conjugating or labeling the WRN proteins, nucleic acid molecules which encode such proteins,
anti-WRN protein antibodies and agonists or antagonists, as discussed above, with the representative labels set forth
above may be readily accomplished by one of ordinary skill in the art (see Trichothecene Antibody Conjugate, U.S.
Patent No. 4,744,981,; Antibody Conjugate, U.S. Patent No. 5,106,951; Fluorogenic Materials and Labeling Techniques,
U.S. Patent No. 4,018,884; Metal Radionuclide Labeled Proteins for Diagnosis and Therapy, U.S. Patent No. 4,897,255;
and Metal Radionuclide Chelating Compounds for Improved Chelation Kinetics, U.S. Patent No. 4,988,496; see also
Inman, Methods In Enzymology, Vol. 34, Affinity Techniques. Enzyme Purification: Part B, Jakoby and Wilchek (eds.),
Academic Press, New York, p. 30, 1974; see also Wilchek and Bayer, "The Avidin-Biotin Complex in Bioanalytical
Applications," Anal. Biochem. 171:1-32, 1988).
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Pharmaceutical Compositions

[0108] As noted above, the present invention also provides a variety of pharmaceutical compositions, comprising one
of the above-described WRN proteins, nucleic acid molecules, vectors, antibodies, host cells, agonists or antagonists.
along with a pharmaceutically or physiologically acceptable carrier, excipients or diluents. Generally, such carriers should
be nontoxic to recipients at the dosages and concentrations employed. Ordinarily, the preparation of such compositions
entails combining the therapeutic agent with buffers, antioxidants such as ascorbic acid, low molecular weight (less than
about 10 residues) polypeptides, proteins, amino acids, carbohydrates including glucose, sucrose or dextrins, chelating
agents such as EDTA, glutathione and other stabilizers and excipients. Neutral buffered saline or saline mixed with
nonspecific serum albumin are exemplary appropriate diluents.

[0109] In addition, the pharmaceutical compositions of the present invention may be prepared for administration by a
variety of different routes. In addition, pharmaceutical compositions of the present invention may be placed within con-
tainers, along with packaging material which provides instructions regarding the use of such pharmaceutical compositions.
Generally, such instructions will include a tangible expression describing the reagent concentration, as well as within
certain embodiments, relative amounts of excipient ingredients or diluents (e.g., water, saline or PBS) which may be
necessary to reconstitute the pharmaceutical composition.

Methods of Treating or Preventing Werner's Syndrome

[0110] The presentinvention also provides methods fortreating or preventing Werner’s Syndrome (or related diseases),
comprising the step of administering to a patient a vector (e.g., expression vector, viral vector, or viral particle containing
a vector) or nucleic acid molecules alone, as described above, thereby reducing the likelihood or delaying the onset of
Werner’'s Syndrome (or the related disease).

[0111] Similarly, therapeutic peptides, peptidomimetics, or small molecules may be used to delay onset of Werner’s
Syndrome, lessen symptoms, or halt or delay progression of the disease. Such therapeutics may be tested in a transgenic
animal model that expresses mutant protein, wild-type and mutant protein, orin an in vitro assay system (e.g., a helicase
assay such as that described by Bjornson et al., Biochem. 3307:14306-14316, 1994).

[0112] As noted above, the present invention provides methods for treating or preventing Werner's Syndrome through
the administration to a patient of a therapeutically effective amount of an antagonist or pharmaceutical composition as
described herein. Such patients may be identified through clinical diagnosis based on the classical symptoms of Werner’s
Syndrome.

[0113] As will be evident to one of skill in the art, the amount and frequency of administration will depend, of course,
on such factors as the nature and severity of the indication being treated, the desired response, the condition of the
patient, and so forth. Typically, the compositions may be administered by a variety of techniques, as noted above.
[0114] Within other embodiments of the invention, the vectors which contain or express the nucleic acid molecules
which encode the WRN proteins described above, or even the nucleic acid molecules themselves may be administered
by a variety of alternative techniques, including for example administration of asialoospmucoid (ASOR) conjugated with
poly-L-lysine DNA complexes (Cristano et al., PNAS 92122-92126, 1993), DNA linked to killed adenovirus (Curiel et al.,
Hum. Gene Ther. 3(2):147-154, 1992), cytofectin-mediated introduction (DMRIE-DOPE, Vical, Calif.), direct DNA injec-
tion (Acsadi et al., Nature 352:815-818, 1991); DNA ligand (Wu et al., J. of Biol. Chem. 264:16985-16987, 1989);
lipofection (Felgner et al., Proc. Natl. Acad. Sci. USA 84:7413-7417, 1989); liposomes (Pickering et al., Circ. 89(1):
13-21, 1994; and Wang et al., PNAS 84:7851-7855, 1987); microprojectile bombardment (Williams et al., PNAS 88:
2726-2730, 1991); and direct delivery of nucleic acids which encode the WRN protein itself either alone (Vile and Hart,
Cancer Res. 53: 3860-3864, 1993), or utilizing PEG-nucleic acid complexes.

[0115] The following examples are offered by way of illustration, and not by way of limitation.

EXAMPLES

EXAMPLE 1

CLONING OF THE WRN GENE FROM CHROMOSOME 8

[0116] The WS locus (WRN) was initially localized to 8p12 by conventional mapping methods (Goto et al., Nature
355:735-738, 1992) and the genetic position refined using both meiotic and homozygosity mapping (Schellenberg et
al., 1992; Nakura, et al., Genomics 23:600-608, 1994; Thomas, Genomics 16:685-690, 1993). The latter approach is
possible since many WS subjects are the offspring of consanguineous marriages (Table 1). Initial mapping work (Nakura,

et al., Genomics 23:600-608, 1994; Oshima et al., Genomics 23:100-113, 1994) placed the WRN locus in an 8.3 cM
interval flanked by D8S137 and D8S87 (Fig. 1). D8S339, a marker within this interval, was the closest locus tested (q
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=0.001, Z,,5¢ = 15.93). Multipoint analysis placed WRN within 0.6 cM of D8S339, although the region between D8S87
and FGFR could not be excluded. Subsequently, the short tandem repeat polymorphism (STRP) markers at glutathione
reductase (GSR) and D8S339were found to be in linkage disequilibrium with WS in Japanese WS subjects (Yu, American
Journal of Human Genetics 55:356-364, 1994).

[0117] To clone the WRN gene, a yeast artificial chromosome (YAC) P1, and cosmid contig was generated starting
at the GSR/D8S339 region and extended by walking methods to cover approximately 3 Mb. An additional 16 STRP
markers in the YAC contig (Fig. 1B) were identified to define recombinants and to delineate the boundaries of the linkage
disequilibrium region. For marker ordering and gene identification, cosmids and P1 clones were also isolated and used
to construct a small-clone partial contig of the region (Fig. 1E). The WRN region was defined by obligate recombinants
at C41C3S3 excluding the region telomeric to this marker, and at y896R9 excluding the region centormeric to this marker.
Thus, the region from C41C3S2 to y896R9, which is approximately 1.2 Mb (Fig. 1C), was considered the minimal WRN
region.

[0118] Genes in the WRN region were identified by exon trapping using vector pSL3 (Buckler et al., Proc. Natl. Acad
Sci. USA 88:4005-4009, 1991; Church et al., Nat. Genet. 6:98-105, 1994), hybridization of cDNA libraries to immobilized
YACs (Parimoo et al., Proc. Natl. Acad. Sci USA 87:3166-3169, 1991), and comparison of the genomic sequence to
DNA sequence databases using BLAST (Altschul et al. J. Mol. Biol. 215:403-410, 1990) and the exon-finding program
GRAIL (Uberbacher and Mural, Proc. Natl. Acad Sci. USA 88:1261, 1991). The genomic sequence was determined for
the region defined by P1 clones 2233, 2253, 3833, 2236, 2237, 2932, 6738 and 2934 and cosmid clone 176 C6. Each
method identifies short segments of expressed sequences, which were then used to screen an arrayed fibroblast cDNA
library to identify longer cDNA clones. This library was selected because WS fibroblasts have a premature senescence
phenotype in vitro, indicating that the WRN gene is probably expressed in this cell type. Genes identified by this process
were screened for WRN mutations using reverse transcriptase-polymerase chain reaction (RT-PCR). Seven subjects
were initially screened for mutations; 5 WRN subjects (2 Caucasians and 3 Japanese) and 2 control subjects (1 Caucasian
and 1 Japanese). Prior to identification of the WRN gene, the following genes from the region were screened for mutations;
GSR, PP2AB, TFIIEB, and genes corresponding to other expressed sequence tagged sites (ESTSs).

[0119] The candidate WRN locus gene was initially detected by using the genomic sequence of P1 clone 2934 to
search the EST database. A single 245 bp EST, R58879, was detected which is homologous to 3 segments of the
genomic sequence separated by presumed intronic sequence. Sequence from R58879 was used to identify longer cDNA
clones from a normal fibroblast cDNA library. An initial 2.1 kb cDNA clone containing EST R58879, which corresponds
to the 3’ end of the gene, was obtained by screening an array of clones by PCR, using the primers A and B (see below).
Primers A and B are derived from R58879 sequence and yield a 145 bp fragment after amplification. Longer clones
were identified by PCR screening with primers 5EA and 5EB, which were derived from sequences within a predicted
exon located in p2934 and 5’ to sequences contained in the initial 2.1 kb clone. Six additional clones were identified. An
additional 8 clones were obtained by plaque hybridization. The longest clone is 4.0 kb in length. Additional sequence
was obtained by the RAGE method using primer 5EA to prime first strand cDNA synthesis. A 2.5 kb product was obtained
that contained an additional 1.4 kb of sequence.

[0120] Evidence that R58879 is expressed was obtained by Northern blot analysis, in which 6.5 kb and 8 kb transcripts
were detected in a variety of tissues, including heart, placenta, muscle, and pancreas. Also, transcripts were detected
by RT-PCR products from fibroblast and lymphoblastoid cell line RNA.

EXAMPLE 2
CLONING OF THE WRN GENE FROM SUBJECTS

[0121] The WRN gene may be isolated from patients and mutations or polymorphisms determined by sequence
analysis. Peripheral blood cells are obtained by venipuncture and hypotonic lysis of erythrocytes. DNA or RNA is isolated
from these cells and the WRN gene isolated by amplification. The gene sequence may be obtained by amplification of
the exons from genomic DNA or by RT-PCR, followed by determination of the DNA sequence. Primers suitable for
determining the DNA sequence and for performing RT-PCR are listed below (Primers A-R are SEQ ID Nos. 1-18
respectively, and primers SEA-5EG are SEQ ID Nos. 19-25 respectively). Two cDNAs were identified and are shown in
Figures 2 and 3. There is some uncertainty regarding the identity of a few bases in the 5’ untranslated region in Figure 2.
[0122] Two RT-PCR reactions are used to obtain the gene from different tissues. First strand cDNA synthesis is carried
out according to standard procedures (e.g., with a Stratascript Kit from Stratagene). The cDNA is subjected to a pair of
nested PCR amplifications, the first with primers | and J (SEQ ID Nos. 9 and 10), followed by primers K and L (SEQ ID
Nos. 11 and 12), and the second with primers 5ED and P (SEQ ID Nos. 22 and 16), followed by primers 5EE and B
(SEQ ID Nos. 23 and 2). These fragments are isolated and used for sequencing to identify differences in the gene
sequence or splicing pattern. Primers A-H (SEQ ID Nos. 1-8)and K-R (SEQ ID Nos. 11-18) are used for sequencing the
first RT-PCR fragment. Primers B, 5EA, 5EB, 5EC, 5EE, 5EF and 5EG (SEQ ID Nos. 2, 19, 20, 21, 23, 24, and 25,
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repectively) are used for sequencing the second RT-PCR fragment. Sequencing is done on an ABI373A using Applied
Biosystems Division of Perkin-Elmer FS sequencing kits according to the instructions of the manufacturer.

5-CTGGCAAGGATCAAACAGAGAG
5-CTTTATGAAGCCAATTTCTACCC
5-TGGCAAATTGGTAGAAGCTAGG
5-AAATAACTATGCTTTCTTACATTTAC
5-CTCCCGTCAACTCAGATATGAG

5 - CTGTTTGTAAATGTAAGAAAGCATAG
5-GAGCTATGATGACACCACTGC
5-ACTGAGCAACAGAGTGAGACC

5 -GGATCTGGTCTCACTCTGTTGC
5-TTGCCTAGTGCAATTGGTCTCC
5-AGTGCAGTGGTGTCATCATAGC
5-CCTATTTAATGGCACCCAAAATGC
5-CAGTCTATGGCCATCACATACTC
5 -ACCGCTTGGGATAAGTGCATGC
5-GAGAAGAAGTCTAACTTGGAGAAG
5-TTCTGGTGACTGTACCATGATAC
5-CCAAAGGAAGTGATACCAGCAAG
5-ACAGCAAGAAACATAATTGTTCTGG
5EA  5-GAACTTTGAAGTCCATCACGACC
5EB  5-GCATTAATAAAGCTGACATTCGCC
5EC 5-CATTACGGTGCTCCTAAGGACATG
5ED 5-GATGGATTTGAAGATGGAGTAGAAG
SEE  5-TGAAAGAGAATATGGAAAGAGCTTG
5EF  5-GTAGAACCAACTCATTCTAAATGCT
5EG 5-AATTTGCGTGTCATCCTTGCGCA

DO UvVozZzZrn X« - IOmMNMMmMOoOO®>

[0123] The exons of the 3’-end of the WRN gene can be amplified from DNA samples using the primers listed below
(Primers E1A-E13B are SEQ ID Nos. 26-57, respectively). The DNA sequence is determined using the same primers
and an ABI373A automated sequencer using Applied Biosystems Division of Perkin-Elmer FS sequencing kits according
to the instructions of the manufacturer.

E1A 5-TCCTAGTCACCCATCTGAAGTC
E1B 5’-CATGAAACTTGCTTCTAGGACAC
E2A 5-CCCAGGAGTTCGAGACCATCC

E28 5-TTACAATCGGCCACATTCATCAC
E2C 5-TGTAATCCCAACACTTTGGGAGG
E2D 5-AGTGGAAGAATTCATAGTGGATGG
E3A 5-TAGCTTTATGAAGCCAATTTCTACC
E3B 5-AATCCAAAGAATCAATAGACAAGTC
E3C 5-GCTTGAAGGATGAGGCTCTGAG
E3D 5-TGTTCAGAATGAGCACGATGGG
E4A 5-CTTGTGAGAGGCCTATAAACTGG
E4B 5-GGTAAACAGTGTAGGAGTCTGC
ESA 5-GCCATTTTCTCTTTAATTGGAAAGG
E5B 5-ATCTTATTCATCTTTCTGAGAATGG
EGA 5-TGAAATAGCCCAACATCTGACAG
E6B 5-GATTAATTTGACAGCTTGATTAGGC
E7A 5-TGAAATATAAACTCAGACTCTTAGC
E7B 5-GTACTGATTTGGAAAGACATTCTC
EBA 5-GATGTGACAGTGGAAGCTATGG
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(continued)

ESB 5-GGAAAAATGTGGTATCTGAAGCTC
E9A 5 -AAGTGAGCAAATGTTGCTTCTGG
E9B 5-TCATTAGGAAGCTGAACATCAGC
E10A 5-GTTGGAGGAAATTGATCCCAAGTC
E10B 5-TGTTGCTTATGGGTTTAACTTGTG
E11A  5-TAAAGGATTAATGCTGTTAACAGTG
E11B 5-TCACACTGAGCATTTACTACCTG
E12A  5-GTAATCATATCAGAATTCATAACAG
E128 5-CTTTGGCAACCTTCCACCTTCC
E12C 5-GCAAAGGAAATGTAGCACATAGAG
E12D 5-AGGCTATAGGCATTTGAAAGAGG
E13A 5-GTAGGCTCCCAGAAGACCCAG
E13B 5-GAAAGGATGGGTGTGTATTCAGG

EXAMPLE 3
IDENTIFICATION OF MUTANT ALLELES

[0124] The cDNA sequence (Figure 2) was aligned to the genomic sequence to identify the exon structure, and primers
synthesized for PCR amplification of each exon. DNA sequence of all 13 exons were determined for 5 patients and two
unaffected individuals. In 4 of 5 patients. single base pair changes lead to splicing defects or stop codons in the open
reading frame of the gene. In the fifth patient, a single base pair change results in a cysteine to arginine transition, which
may disrupt gene function. Each of the exons was also sequenced in 96 unaffected control individuals (48 Caucasians
and 48 Japanese), and none of the mutations were found in any of the control individuals.

[0125] The first mutation is a mutation at a splice acceptor site. In the sequence below, the GGTAGAAA sequence
begins at nucleotide 2030 (Figure 2). The g to ¢ change results in a deletion of 95 bp.

[0126] Preparation of DNA for RT-PCR mutational analysis revealed that for one subject, the amplification product
was shorter than observed in products from other WS and control subjects. DNA sequence analysis of the RT-PCR
product revealed that 95 bp were missing compared to other samples. The missing sequence corresponds to a single
exon. This exon and flanking genomic segments were sequenced from the WS subject and controls and a single base
change (G—C) at the splice donor site was detected. The subject was the offspring of a first cousin marriage and was,
as expected, homozygous for this mutation. The same mutation was found in a total of 18 out of 30 Japanese WS
subjects and, thus, is the most common Japanese WS mutation. Deletion of this exon results in a change in the predicted
open-reading frame and a premature stop codon. This mutation was not observed in 46 Japanese and 46 Caucasian
controls. Among mutation carriers, 12/16 had the 141 bp allele at the GSR2-STRP.

wild type: ttttaatagGGTAGAAA (SEQ ID No. 58)
Wemers: ttttaatacGGTAGAAA (SEQ ID No. 59)
[0127] The second mutation changes a C to T at nucleotide 2384 (Figure 2) changing a glutamine to a stop codon,

which results in a predicted truncated protein. This mutation was observed in a single subject. Primers E11A and E11B
flank this sequence and amplify a 360 bp fragment.

gin
wild type: GAAGCTAGGCAGAAACAT (SEQ ID No. 60)
Werners: GAAGCTAGGTAGAAACAT (SEQ ID No. 61)
ter
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[0128] The third mutation changes a C to T at nucleotide 2804 (Figure 2), which alters an arginine codon to a stop
codon resulting in a predicted truncated protein. Four Japanese WS subjects and 1 Caucasian W5 subject had this
mutation. Primers E8A and E8B flank this sequence and amplify a 267 bp product.

arg
wild type: TTGGAGCGAGCA (SEQ ID No. 62)
Wemers: TTGGAGTGAGCA (SEQ ID No. 63)
ter

[0129] The fourth mutation is a 4 bp deletion across a splice junction. The exon sequence shown below begins at
nucleotide 2579 (Figure 2). This mutation was identified in a Syrian W5 kindred. Primers E4A and E4B flank this mutation
and amplify a 267 bp fragment.

wild type; ctgtagACAGACACCTC (SEQ ID No. 68)
Wemers: ctgt----AGACACCTC (SEQ ID No. 69)
[0130] The fifth mutation is a missense mutation. A T is altered to a G at nucleotide 2113 (Figure 2), changing the

wild-type phe codon to aleu codon. This change is a polymorphism with each allele present at a frequency of approximately
0.5 It does not appear to correlate with WS.

phe
wild type: AAGAAGTTTCTTCTG (SEQ ID No. 64)

Wermners: AAGAAGTTGCTTCTG . (SEQID No. 65)
leu

[0131] The sixth mutation is a missense mutation changing a T to a C at nucleotide 2990 (Figure 2) and a cys codon
to an arg codon.

cys
wild type: CCTTCATGTGAT (SEQ ID No. 66)
Werners: CCTTCACGTGAT (SEQ ID No. 67)

arg

[0132] These point mutations may also be identified by PCR using primers that contain as the 3'-most base either the
wild type or the mutant nucleotide. Two separate reactions are performed using one of these primers and a common
second primer. Amplification is detectable in the reaction containing a matched primer.

20



10

15

20

25

30

35

40

45

50

55

EP 0953 043 B9
EXAMPLE 4
CHARACTERIZATION OF THE WRN GENE AND GENE PRODUCT

[0133] The 2 kb WRN cDNA hybridizes to a 6.5 kb RNA and a less abundant 8 kb RNA on a Northern blot, suggesting
that a full length coding region is about 5.2 kb long. An overlapping cDNA clone has been isolated that extends the
sequence by 2 kb. The insert from this clone is used to probe cDNA libraries to identify other clones that contain the 5’
end of the cDNA or full length sequence. Alternate splicing events are detected by sequencing the full cDNA sequence
from a number of different tissues, including fully differentiated cells and stem cells, and the full range of gene transcripts
identified by sequence comparison. Additional exons are identified as above by further genomic sequencing and GRAIL
analysis.

[0134] The predicted amino acid sequence is shown in Figures 2B and 3. Figure 2 shows cDNA and predicted amino
acid sequences of the WRN gene. Figure 3 presents cDNA and predicted amino acid sequences of a less abundant
transcript of the WRN gene. The longest open reading frame is shown from the first methionine in that frame. The
predicted WRN protein consists of 1,432 amino acids divided into three regions: an N-terminal region, a central region
containing 7 motifs (1, la, II, Ill, IV, V and VI) characteristic of the DNA and RNA superfamily of helicases (Gorbalenya
et al. Nucleic Acid Res. 17: 4713, 1989), and a C-terminal region (Figure 8). Unlike the central region, the N-terminal
and C-terminal domains of the predicted protein do not show amino acid identity to other helicases or to any previously
described protein. Because many helicases function as part of a multiprotein complex, the N-terminal and/or the C-
terminal domain may contain interaction sites for these other proteins, while the central helicase domain functions in the
actual enzymatic unwinding of DNA or RNA duplexes.

[0135] The N-terminal region, encompassing approximately codons 1 to 539, is acidic; there are 109 aspartate or
glutamate residues, including a stretch of 14 acidic residues in a 19 amino acid sequence (codons 507-526). Stretches
of acidic residues are found in the Xeroderma pigmentosum (XP) complementation group B helicase, the Bloom’s
syndrome helicase, and the X-chromosome-linked o-thalassemia mental retardation syndrome helicase. In the WRN
gene, this region also contains a tandem duplication of 27 amino acids in which each copy is encoded by a single exon.
Because this duplication is exact at the nucleotide level, and because flanking intronic sequences for the two exons that
encode the duplication are also highly similar, this duplication is presumed to be the result of a relatively recent event.
The duplicated regions are also highly acidic with 8 glutamate or aspartate residues out of 27 amino acids and only 2
basic amino acids (one histidine and one lysine residue).

[0136] The central region of the WRN gene, spanning approximately codons 540-963, is highly homologous to other
helicases from a wide range of organisms including the ReqQ gene from E. coli, the SGS1 gene from S. cerevisiae, a
predicted helicase (F18C5C) from C. elegans, and several human helicases. Thus, by sequence similarity, the WRN
gene is a member of a superfamily of DExH-box DNA and RNA helicases. The principle conserved sequences consist
of 7 motifs found in other helicases. These motifs include a predicted nucleotide binding site (motif I) and a Mg2* binding
site (sequence DEAH, moitif Il). Some or all of the 7 motifs are presumed to form the enzymatic active site for DNA/RNA
unwinding. The presence of the DEAH sequence and an ATP-binding motif further suggests that the WRN gene product
is a functional helicase.

[0137] The C-terminal end of the WRN gene, from codons 964 to 1432, has limited identity to other genes. The only
identity identified is a loose similarity to E.coli ReqQ gene and C. elegans gene F18C5.2.

EXAMPLE 5
IDENTIFYING AND DETECTING MUTATIONS IN THE WRN GENE

[0138] Mutations or polymorphisms of WRN may be identified by various methods, including sequence analysis.
Although any cell (other than erythrocytes) may be used to isolate nucleic acids, peripheral blood mononuclear cells
(PBMC) are preferred. Peripheral blood mononuclear cells are obtained by venipuncture and subsequent hypotonic lysis
of erythrocytes. RNA is isolated and first strand cDNA synthesis is performed using a Strata-script RT-PCR kit according
to the manufacturers instructions (Stratagene, La Jolla, part numbers 200347 and 200420). Three RT-PCR fragments
are amplified using an LA PCR Kit Ver. 2 using buffer containing 1.5 mM Mg+2 (TaKaRa Shuzo Co., Ltd., Japan, part
number RR013A). Nested PCR is performed. In this reaction, a second PCR is performed using a pair of primers within
the sequence amplified by the first PCR reaction. The cycling conditions for each amplification are: 10 min at 95°C, 35
cycles of 1 min at 60°C, 1 min at 72°C, and 1 min at 95°C, followed by 7 min at 72°C in a Perkin-Elmer 9600 PCR
machine. The amplified fragments are purified using 96-well plate spin columns (Wang et al., Anal. Biochem. 226:85-90,
1995). DNA sequence is determined using an FS Dye-Terminator sequencing kit (Applied Biosystems Division of Perkin
Elmer) and the specific primers described below. An automated Applied Biosystems ABI373A DNA Sequencer is used
to determine the sequence. The amplified fragments and the appropriate primers are listed in Table 1, and the primer
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sequences are listed in Table 2.
[0139] The DNA sequences are aligned with the known sequence (Figure 2A) using the program Sequencher (Gene

Codes, Michigan) to identify any discrepancies between patient samples and the reference sequence.

Table 1 PCR and sequence primers

Fragment | Primers NestedoncDNA | Coordinates Sequence primers
1st PCR 2nd PCR
I 5EC, J 5EN, L 2947-5065 5EN,L,M,N,O,P,Q,R
I SED, P 5EE, B 1379-3391 5EE, 5EJ, 5EK, 5EL, 5EM, 5EB, 5EA, 5EN, B
1 5ES, 5EK | 5ET, 5EH | 75-1516 5ET, 5EX, 5El, 5EP, 5EO, 5ED, 5EH

Table 2 Primer sequences

B 5-CTTTATGAAGCCAATTTCTACCC (SEQID No. 2)

J 5-TTGCCTAGTGCAATTGGTCTCC (SEQ ID No. 10)
L 5-CCTATTTAATGGCACCCAAAATGC (SEQID No. 12)
M 5-CAGTCTATGGCCATCACATACTC (SEQID No. 13)
N 5-ACCGCTTGGGATAAGTGCATGC (SEQID No. 14)
0} 5-GAGAAGAAGTCTAACTTGGAGAAG (SEQID No. 15)
P 5-TTCTGGTGACTGTACCATGATAC (SEQ D No. 16)
Q 5-CCAAAGGAAGTGATACCAGCAAG (SEQID No. 17)
R 5-ACAGCAAGAAACATAATTGTTCTGG (SEQID No. 18)

5EA  5-GAACTTTGAAGTCCATCACGACC (SEQID No. 19)
5EB  5-GCATTAATAAAGCTGACATTCGCC (SEQ D No. 20)
5EC  5-CATTACGGTGCTCCTAAGGACATG (SEQID No. 21)
5ED 5-GATGGATTTGAAGATGGAGTAGAAG (SEQID No. 22)
5EE  5-TGAAAGAGAATATGGAAAGAGCTTG (SEQID No. 23)
5EH 5-CATTGGGAGATAAATGGTCAGTAGA  (SEQID No. 80)

5EJ 5-AGATGTACTTTGGCCATTCCAG (SEQID No. 81)
5EK  5-GCCATGACAGCAACATTATCTC (SEQID No. 82)
5EL  5-CTTACTGCTACTGCAAGTTCTTC (SEQID No. 83)
5EM  5-TCGATCAAAACCAGTACAGGTG (SEQID No. 84)
5EN  5-GCAGATGTAGGAGACAAATCATC (SEQ D No. 85)
5EO 5-TCATCCAAAATCTCTAAATTTCGG (SEQID No. 86)
5EP  5-CTGAGGACCAGAAACTGTATGC (SEQID No. 87)
5ES 5-GCTGATTTGGTGTCTAGCCTGG (SEQID No. 88)
5ET 5-TGCCTGGGTTGCAGGCCTGC (SEQID No. 89)
5EX  5-TTGGAAACA.ACTGCACAGCAGC (SEQID No. 90)

5E1 5’-GATCCAGTGAA.TTCTAAGAAGGG (SEQID No. 91)

EXAMPLE 6
ISOLATION OF GENOMIC DNA CONTAINING WERNER’S SYNDROME GENE

[0140] To facilitate mutational analysis of the WRN gene, the intron-exon structure is determined. The WRN gene is
located in the genomic sequence of P1 clone 2934. However, this clone only contains the 3’ end of the gene (exons 21
to 35). Genomic clones containing the 5’ end are obtained from a chromosome 8-specific cosmid library LAOSNCO1
(Wood et al. Cytogenet. Cell Genet. 59: 243, 1992) by screening for clones adjacent to P1 clone 2934. Briefly, this library
is arrayed for PCR screening as described in Amemiya et al. (Nucl. Acids Res. 20:2559, 1992). WRN containing cosmids
are identified using primer sets 5E6/5EY, 5SED/5E12, and CD-A/CD-B (Table 3), which are derived from the WRN cDNA
sequence (Figure 1; GenBank Accession No. L76937). Four walking steps yielded cosmids 193B5, 114D2, 78D8 and
194C3, which contained the remaining exons. Primers derived from the WRN cDNA were used for the initial sequence
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analysis of the cosmid clones. The resulting sequence (Figure 5) is compared to the cDNA sequence to identify intron-
exon boundaries. Sequencing primers are then designed from the intron sequences to obtain sequence in the reverse
direction and to obtain the second boundary defining the intronexon junction. This strategy is used to define the exons
not present in P1 clone 2934.

Table 3. Primer sequence and PCR conditions for WRN analysis
Region Primer Sequence Product Size (bp) Mg*2(mM) pH
N-domain 5E6 5'-GATATTGTTTTGTATTTACCCATGAAGAC 106 1.5 8.3
(SEQ ID No. 164)
5EY 5-TCCGCTGCTGTGCAGTTGTTTCC (SEQ ID No.
165)

centerdomain  5ED 5-GATGGATTTGAAGATGGAGTAGAAG (SEQID 158 2.0 8.3
No. 22)
5E12 5-TCAGTA,GATTTATAAGCAATATCAC (SEQ ID
No. 166)

C-domain CD-A5-CTGGCAAGGATCAAACAGAGAG (SEQIDNo. 144 2.0 8.3
167)
CD-B 5-CTTTATGAAGCCAATTTCTACCC (SEQID No.
168)

The annealing temperature was 60° C for all primer sets.

[0141] Table 4 presents a summary of the structure of the genomic WRN gene. The first column identifies the exon,
the second column indicates the base numbers of the cDNA that are derived from the exon, the third column denotes
the size of the exon in bp, the fourth column shows the sequence of the boundaries with intron sequences in lower case
letters and exon sequences in upper case letters, the fifth column shows notable features of the exons.
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Table 4. Intron-Exon Structure of the WRN Gene

Exon cDNA Exon Intron-Exon Boundary Sequences Exon
Location Size Features
(bp)
1 1-155 >155 ....TTCTCGGGgtaaagtgtc 5'UTR
(SEQ 10 No. 169)

2 156-327 172 tacctctcagTTTTCTTT.... AAAGAAAGgtatgttgtt (SEQ ID No. 170) 5'UTR.
ATG
codon

3 328-440 113 taaactcaagGCATGTGT....GATATTAGgtaagtgatt (SEQ ID No. 171)

4 441-586 146 ctcactttagCATGAGTC....CATGTCAGgttggtatct (SEQ ID No. 172)

5 5B7-735 149 aatgttacagTTTTTCCC....ATAAAAAGgtaaaagcaa (SEQ ID No. 173)

6 736-885 150 tcatttctagCTGAAATG....ATGCTTATgtacgtgctt (SEQ ID No. 174)

7 886-955 70 tttttatagGCTGGTTT.... AAATAAAGgtatgttaag (SEQ ID No. 175)

8 956-1070 115 ttcccectagAGGAAGAA....CCACGGAGgttaaatatt (SEQ ID No. 176)

9 1071-1500 430 ttttttttagGGTTTCTA....CTACTGAGgtactaaaat (SEQ ID No. 177)

10 1501-1581 81 ttttttaaagCATTTATC.... TGCTTAAGggtatgttta (SEQ ID No. 178) duplicated
exon

11 1582-1662 81 tittttaaagCATTTATC.... TGCTTAAGggtatgttta (SEQ ID No. 179) duplicated
exon

12 1663-1807 145 aaactttcagTCTTTAGA... TGATAAGGgtaagcactg (SEQ ID No. 180)

13 1808-1883 76 ttatttccagACTTTTTG....TTTAAACCgtgagtataa (SEQ ID No. 181)

14 1884-1951 68 caccttcaagAGTTCAGT....GGCAACTGgtaagttgta (SEQ ID No. 182) helicase
motif | (5’
end)
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(continued)

Exon cDNA Exon Intron-Exon Boundary Sequences Exon
Location Size Features
(bp)

15 1952-2060 109 tcatttcaagGATATGGA....CAGCTTAAgtaagtcatg (SEQ ID No. 183)  helicase
motif | (3’
end) and
la

16 2061-2129 69 cttcttatagAATGTCCA....ATTAAAT Tgtgagtaatt (SEQ ID No. 184)

17 2130-2212 83 gtttttacagAGGTAAAT.... TGATATTGgtaagtgata (SEQ ID No. 185)

18 2213-2319 107 ttttttacagGTATCACG....TGCCAATGgtaagctttg (SEQ ID No. 186) helicase
motif 11

19 2320-2504 185 catcattcagGTTCCAAT....AAAACAAGgtaaggattt (SEQ ID No. 187) helicase
motif 111

20 2505-2679 175 ttttctttagTTCCCACT.... AAATTCAGgtatgaggat (SEQ ID No. 188) helicase
motif IV

21 2680-2861 182 ttgttctcagTGTGTCAT... TTAAATAGgtaaaaaaaa (SEQ ID No. 189)  helicase
motifs V
and VI

22 2862-2963 102 taatcgacagGCACCTTC....AGGAGACAgtatgtatta (SEQ ID No. 190)

23 2964-3056 93 tcttgggtagAATCATCT....AGGTCCAGgtaaagattt (SEQ ID No. 191)

24 3057-3198 142 ttttatttagATTGGATC....GAGGATCTgtaagtatat (SEQ ID No. 192)

25 3199-3369 171 ctaatttcagAATTCTCA....CGAAAAAGgtaaacagtg (SEQ ID No. 193)

26 3370-3464 95 cttttaatagGGTAGAAA....CTGCCTAGg(ttcattttt (SEQ ID No. 194)

27 3465-3540 76 tattttttag TTCGAAAA....AGAAGAAGgtttgtttta (SEQ ID No. 195)

28 3541-3614 74 ttaaatgcagTCTAACTT....AAAAAAAGgtacagagtt (SEQ ID No. 196)

29 3615-3690 76 aatattttagTATCATGG....AGACTCAGgtaaggCttt (SEQ ID No. 197)

30 3691-3803 113 ttttgttcagATTGTGTT....AAAATGAGgtaaactatc (SEQ ID No. 198)

31 3804-3918 115 ttaaacacagACCAACTA....GTGTTCAGgtaaaatact (SEQ ID No. 199)

32 3919-4050 132 aattctgtagACAGACCT... TGCCTTTGgtaagtgtga (SEQ ID No. 200)

33 4051-4213 163 ctttctctagAAGAGCAT....CAACTCAGgtgagaggca (SEQ ID No. 201)

34 4214-4422 209 tcgtttacagATATGAGT....ATACTGAGgtattaatta (SEQ ID No. 202)

35 4423-5190 768 tttcctacagACTTCATC.... (SEQ ID No. 203) TAA
codon.
3UTR

Note. Exons are in uppercase and intron sequences are in lowercase letters.

[0142] As shown above, WRN contains a total of 35 exons ranging in size from 68 bp (exon 14) to 768 bp (exon 35).
The coding region begins in the second exon (Table 2). As noted previously, there is a duplicated region in the WRN
cDNA sequence which is 27 amino acids in length. This duplication is exactly conserved at the nucleotide level in cDNA.
At the genomic level, the duplicated sequences were present as 2 exons (exons 10 and 11), each exon containing only
the duplicated nucleotides. The intronic sequences adjacent to these 2 exons are also highly conserved, suggesting
that the a relatively recent duplication event is responsible for these repeated exons. In addition, because the surrounding
intronic sequences were conserved, it was not possible to design primers which could specifically amplify exons 10 and 11.
[0143] The helicase region of the WRN gene is contained in exons 14-21. Helicase motif 1 is split between exons 14
and 15 while the remaining motifs are each in an individual exon (Table 4). This region, from codon 569 to 859, has
sequence similarity to the 7 signature helicase motifs. In addition, though the sequences between the motifs are not
conserved, the spacing is very similar in genes from a wide range of species. For example, the helicase domains in the
E. coli RecQ gene are found in a stretch of 288 amino acids compared to 291 amino acids for the WRN gene.

EXAMPLE 7
IDENTIFICATION OF MUTATIONS

[0144] Initially, 4 different mutations in the C-terminal domain of WRN were identified. These mutations accounted for
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more than 80% of the Japanese WS patients examined. All 4 mutations are in the C-terminal domain region of WRN
and the resulting predicted protein contained an intact helicase domain. Additional WS subjects are screened to identify
further mutations. Genomic structure information is used to design PCR-primers for amplifying each exon, which is then
subjected to DNA sequence analysis. Five additional WRN mutations are described; 2 are located in the consensus
helicase motifs and another 2 are predicted to produce truncated proteins without the helicase domains. These mutations
suggest that in at least some WS subjects, the enzymatic helicase activity is destroyed and support that complete loss-
of-function of WRN gene product causes Werner’s syndrome.

[0145] Although any cell may be used to isolate DNA, PBMC are preferred. As above, PBMC are obtained by veni-
puncture and subsequent hypotonic lysis of erythrocytes. PBMC are lysed by the addition of detergent, such as 0.5%
NP-40, 0.5% Triton-X100, or 0.5% SDS. If a non-ionic detergent is used, no further purification of DNA is necessary,
but proteinase K treatment, and subsequent heat killing of the enzyme (95°C for 10 minutes) is required. Genomic DNA
is amplified according to the PCR conditions recited above using the primers listed in Table 5. Exons 9 and 10 are
contained in a region of DNA that is duplicated. The primer pair for exon 9 and 10 anneals to sequences outside the
duplication. Amplified product is analyzed by DNA sequence determination, hybridization with allele-specific probe, or
other mutation detection method. When DNA sequences are determined, the sequence of the amplified exon is aligned
with the known sequence (Figure 2A) and any discrepancies between patient samples and the reference sequence are
identified.

Table 5
PCR Fragment  Primer Sequence Product Size (op) Mg*2(mM) pH
exon 1 A 5-AGGGCCTCCACGCATGACGC (SEQ ID No. 92) 583 1.5 8.3
B5-AGTCTGTTTTTCCAGAATCTCCC (SEQID No. 93)

exon 2 A5-CCTATGCTTGGACCTAGGTGTC (SEQID No.94) 339 15 8.3
B5-GAAGTTTACAAGTAACAACTGACTC (SEQID No.
95)

exon 3 A 5-ACTATAAATTGAATGCTTCAGTGAAC (SEQID 316 15 8.3
No. 96)
B 5-GAACACACCTCACCTGTAAAACTC (SEQ ID No.
97)

exon 4 E 5-GGTAAACCACCATACCTGGCC (SEQID No. 98) 691 1.5 8.3
F5-GTACATATCCTGGTCATTTAGCC (SEQID No.99)

exon 5 B5-ATTCAGATAGAAAGTACATTCTGTG (SEQIDNo. 369 15 8.3
100)
E 5-GTTAAGAAATACTCAAGGTCAATGTG (SEQ ID
No. 101)

exon 6 A5-GGTTGTATTTTGGTATAACATTTCC (SEQID No. 374 15 8.3
102)
B 5-ATATTTTGGTAGAGTTTCTGCCAC (SEQ ID No.
103)

exon 7 A5 -CTCTTCGATTTTTCTGAAGATGGG (SEQIDNo. 291 15 8.3
104)
B 5-CCCTAATAGTCAGGAGTGTTCAG (SEQ ID No.
105)

exon 8 A 5-GGA+GAAMTGAAMTTTGATCCC (SEQ ID No. 316 4.0 8.3
106)
B 5-CAGCCTTAATGAATAGTATTCTTCAC (SEQ ID
No. 107)
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(continued)
Primer Sequence

Product Size (bp)

Mg*2 (mM)

pH

exon 9

exon 12

exon 13

exon 14

exon 15

exon 16

exon 17

exon 18

exon 19

exon 20

C5-ATTGATCTTTTAAGTGAAGGTCAGC (SEQID No.
108)

D 5-CTGCAACAGAGACTGTATGTCCC (SEQ ID No.
109)

A 5-GCTTTCGACAAAATTGTAGGCCC (SEQ ID No.
110)

B 5-CCAAACCATCCAAMCTGGATCC (SEQ ID No.
111)

A 5-TAACCCATGGTAGCTGTCACTG (SEQ ID No.
112)
B 5-CTGTTGCTGTTAAGCAGACAGG (SEQ ID No.
113)

C5-TTGAATGGGACATTGGTCAAATGG (SEQ ID No.
114)
F 5-GTAGTTGCATTTGTATTTTGAGAGT (SEQ ID No.
115)

C 5-GTAAAAAGAAATGAAAGCATCAAAGG (SEQ ID
No. 116)

D 5-TCACCCACAGAAGAAAAAAAGAGG (SEQ ID No.
117)

A 5-CAAAAAAGAAAATTGCAAAGAACAGG. (SEQ ID
No. 118)

B 5-CAGCAACATGTAATTCACCCACG (SEQ ID No.
119)

5-GAAGAGACTGGAATTGGGTTTGG (SEQ ID No.
120)

5-ATAGAGTATCATGGGATAAGATAGG (SEQ ID No.
121)

A 5-TTCTCCTTTGGAGATGTAGATGAG (SEQ ID No.
122)
B5-TCTTCAGCTTCTTTACCACTCCCCA (SEQ D No.
123)

A 5-CATGGTGTTTGACAAaGGATGG (SEQ ID No.
124)

B 5-GTTAAATATGCATTAGAAGGAAATCG (SEQ ID
No. 125)

A 5-ATAAAACCAAACGGGTCTGAAGC (SEQ ID No.
126)

B 5-AAAAGAAGTATTCAATAAAGATCTGG (SEQ ID
No. 127)

26

668

337

285

348

246

282

532

273

396

342

1.5

1.5

1.5

1.5

4.0

4.0

1.5

4.0

4.0

4.0

8.3

9.0

8.3

8.3

8.3

8.3

8.3

10

9.0

8.3
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(continued)
PCR Fragment  Primer Sequence Product Size (bp) Mg*2(mM) pH
exon 21 A 5-AATTCCACTTTGTGCCAGGGACT (SEQ ID No. 397 1.5 9.0
128)
B 5-ACTTGGGATACTGGAAATAGCCT (SEQ ID No.
129)
exon 22 AS-TTTTTATCTTGATGGGGTGTGGG (SEQ ID No. 356 1.5 9.0
130)
B 5-AAATTCAGCACACATGTAACAGCA (SEQ ID No.
131)
exon 23 A 5-CTGAAGTCAAATAATGAAGTCCCA (SEQID No. 360 4.0 8.3
132)
B5-GTTTGCTTTCTCATATCTAAACACA (SEQ ID No.
133)
exon 24 A 5-CTTGTGAGAGGCCTATAAACTGG (SEQ ID No. 267 1.5 8.3
134)
B 5-GGTAAACAGTGTAGGAGTCTGC (SEQ ID No.
135)
exon 25 C 5-GCTTGAAGGATGAGGCTCTGAG (SEQ ID No. 461 1.5 8.3
136)
D 5-TGTTCAGAATGAGCACGATGGG (SEQ ID No.
137)
exon 26 A 5-CTTGTGAGAGGCCTATAAACTGG (SEQ ID No. 267 1.5 8.3
138)
B 5-GGTAAACAGTGTAGGAGTCTGC (SEQ ID No.
139)
exon 27 A5-GCCATTTTCTCTTTAATTGGAAAGG (SEQIDNo. 274 1.5 8.3
140)
B 5-ATCTTATTCATCTTTCTGAGAATGG (SEQID No.
141)
exon 28 A 5-TGAAATAGCCCAACATCTGACAG (SEQ ID No. 291 1.5 8.3
142)
B5-GATTAATTTGACAGCTTGATTAGGC (SEQID No.
143)
exon 29 A5-TGAAATATAAACTCAGACTCTTAGC (SEQIDNo. 303 1.5 8.3
144)
B 5-GTACTGATTTGGAAAGACATTCTC (SEQ ID No.
145)
exon 30 A 5-GATGTGACAGTGGAAGCTATGG (SEQ ID No. 307 1.5 8.3

146)

B 5-GGAAAAATGTGGTATCTGAAGCTC (SEQ ID No.

147)
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(continued)

PCR Fragment  Primer Sequence Product Size (bp) Mg*2(mM) pH
exon 31 A 5-AAGTGAGCAAATGTTGCTTCTGG (SEQ ID No. 304 1.5 8.3
148)
B 5-TCATTAGGAAGCTGAACATCAGC (SEQ ID No.
149)
exon 32 A 5-GTTGGAGGAAATTGATCCCAAGTC (SEQID No. 351 1.5 8.3
150)
B 5-TGTTGCTTATGGGTTTAACTTGTG (SEQ ID No.
151)
exon 33 A5-TAAAGGATTAATGCTGTTAACAGTG (SEQIDNo. 360 1.5 8.3
152)
B 5-TCACACTGAGCATTTACTACCTG (SEQ ID No.
153)
exon 34 C 5-GCAAAGGAAATGTAGCACATAGAG (SEQIDNo. 491 1.5 8.3
154)
D 5-AGGCTATAGGCATTTGAAAGAGG (SEQ ID No.
155)
exon 35 A5-GTAGGCTCCCAGAAGACCCAG (SEQIDNo.156) 406 1.5 8.3
B 5-GAAAGGATGGGTGTGTATTCAGG (SEQ ID No.
157)
426 1.5 9.0
mutation 7 GDA5-ACAGGCCATAGTTTGCCAACCC (SEQID No.
158)
GD D 5-TGGTATTAGAATTTCCCTTTCTTCC (SEQID
No. 159)
DJG RT-PCR  SEE 5-TGAAAGAGAATATGGAAAGAGGCTTG (SEQ 2002 1.5 8.3
ID No. 160)
B 5-CTTTATGAAGCCAATTTCTACCC (SEQ ID No.
161)
P2934AT1 A5 -TCAAAATCAGTCGCCTCATCCC(SEQIDNo.162) 168 2.0 8.3
B 5-CAATGTATCAGTCAGGGTTCACC (SEQ ID No.
163)

The annealing temperature was 60° C for all primer sets.

[0146] Mutations are detected by amplifying WRN exons from genomic DNA and directly cycle-sequencing the PCR
products by dye-terminator cycle sequencing (Perkin Elmer) and an ABI373 automated DNA sequencer. Prior to se-
quencing, the PCR-amplified exon fragments were purified using a QlIAquick 8 PCR purification kit (Qiagen). The resulting
sequences are aligned by PASTA analysis (GCG). Nucleotide differences between WS and controls are subsequently
confirmed by sequencing the reverse strand.

[0147] Reverse transcriptase PCR (RT-PCR) based methods used to identify some mutations (mutations 1-4 and 9,
Table 6) and to confirm the predicted consequences of splice-junction mutations. RT-PCR products were synthesized
from mRNA isolated from lymphoblastoid cell lines (Qiagen Oligotex. Qiagen). The large genomic deletion was detected
in genomic DNA using long-range PCR (Expand Long Template PCR System, Boehringer Mannheim).

[0148] Diagnostic Criteria. WS patients were from an International Registry of Werner's Syndrome subjects. Diag-
nostic criteria are based on the following signs and symptoms (Nakura et al. 1994). Cardinal signs are: 1) bilateral
cataracts; 2) characteristic dermatological pathology (tight skin, atrophic skin, pigmentary alterations, ulceration, hyper-
keratosis, regional subcutaneous atrophy) and characteristic facies ("bird" facies); 3) short stature; 4) paternal consan-
guinity (3rd cousin or greater) or affected sibling; 5) premature greying and/or thinning of scalp hair; 6) positive 24-hour
urinary hyaluronic acid test, when available). Further criteria are: 1) diabetes mellitus; 2) hypogonadism (secondary
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sexual underdevelopment, diminished fertility, testicular or ovarian atrophy); 3) osteoporosis; 4) osteosclerosis of distal
phalanges of fingers and/or toes (X-ray diagnosis); 5) soft tissue calcification; 6) evidence of premature atherosclerosis
(e.g. history of myocardial infarction); 7) mesenchymal neoplasms, rare neoplasms or multiple neoplasms; 8) voice
changes (high pitched, squeaky or hoarse voice); 9) flat feet. Diagnostic classifications are as follows: "Definite", all
cardinal signs (#6 when available) and any 2 others; "Probable", the first 3 cardinal signs and any 2 others; "Possible",
either cataracts or dermatological alterations and any 4 others; "Excluded”, onset of signs and symptoms before ado-
lescence (except short stature since current data on pre-adolescent growth patterns is inadequate) or a negative hy-
aluronic acid test. Family designations are as previously used (Nakura et al. 1994; Goddard et al. 1996; Yu et al. 1996).
[0149] Mutations in WS Subjects. Initial screening of the WRN gene was based on sequence from only the 3’ end
of the gene (exons 23-35). Thus the first 4 mutations (designated 1-4, Table 3) were in the region 3’ to the helicase
domains. In this mutation screening, primers amplify exons 2-35 along with approximately 80 bp of flanking intronic
sequence (Table 5). Initially, 9 WS subjects (Caucasian subjects DJG, EKL, and FES, and Japanese subjects IB, KO,
OW, KUN, WKH, and WSF) were screened for mutations. These subjects were selected based on haplotype analysis
that suggested that each subject might have a different mutation (Yu et al. 1994; Goddard et al. 1996). A total of 30
Japanese and 36 Caucasian subjects were ultimately screened for each mutation by DNA sequence analysis of the
appropriate exon.

Table 6.
Summary of WRN Mutations
Mutation | Codon Exon Type of Mutation | Nucleotide Comment Predicted Protein
Sequence Length
none 1432
1 1165 30 substitution CAG (GIn) to nonsense 1164
TAG (terminator)
2 1305 33 substitution CGA (Arg) to nonsense 1034
TGA (terminator)
3 1230 32 4 bp deletion gtag-ACAG to gt- | 4 bp deletion at 1247
AG splice-donor site
4 1047-1078 | 24 substitution tag-GGT to substitution at 1060
tac-GGT splice-donor site
5 369 9 substitution CGA (Arg) to nonsense 368
TGA (terminator)
6 889 22 substitution CGA (Arg) to nonsense 888
TGA (terminator)
7 759-816 20 substitution CAG-gta to substitution at 760
CAG-tta splice-receptor
site
8 389 9 1 bp deletion AGAG (Arg) to frame-shift 391
GAG (Glu)
9 697-942 19-23 | deletion (> 15kb) | - genomic deletion | 1186
Table 7.
Mutation Status of WS Subjects’
Mutation Japanese WS Subjects Non-Japanese WS Subjects
Homozygous Heterozygous | Homozygous Heterozygous
1 SYD
2 HHD, HMDP, MHM, NND GARD
3 SYR!
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(continued)

Mutation Status of WS Subjects’

Mutation Japanese WS Subjects Non-Japanese WS Subjects

Homozygous Heterozygous | Homozygous Heterozygous

4 FJP, FUWD, HA', HWD, |UD,
JO1P, JO2P, KAKUP, KYD, MCIP,
MIE2?, SKD, STD, TH', TKM, TOP,

ZMP, 78-851.
5 KOP, OwWP KUN' EKLP, AG0780", AG4103M | DJGP, CP3', NFM
6 CTAD SUG1P
7 WKHD
8 FES?
9 DJGP, SUG1P

1The diagnostic classification is as previously described (Nakura et al. 1994). Diagnosis categories: D Definite; P
Probable; M Possible; ' Insufficient data. The country of origin (ethnic group) of non-Japanese subjects are: AG00780,
USA (Caucasian); AG04103, USA (Caucasian); CTA, England (India, East African, Asian); CP3, France (Caucasian);
DJG, Germany (German); EKL, Switzerland (German); FES, Germany (German); NF, France (Caucasian); SUG,
USA (Caucasian); SYR, Syria (Syrian). AG04103 and AG00780 were obtained as cell lines from the Aging Cell

Repository (Camden, New Jersey).

[0150] Five new WS mutations were detected in the WRN gene (designated 5-9, Table 6). Two of the mutations (5
and 6) were single base substitutions creating nonsense codons. Mutation 5 results in a C—T transition changing an
Arg to a termination codon (Table 6, Fig. 6). The predicted protein is truncated at 368 amino acids, excluding the helicase
region, which begins at codon 569. Three Japanese and 3 Caucasian subjects were homozygous, and 1 Japanese and
4 Caucasians were heterozygous for this mutation (Table 7). Mutation 6 is also a C—T transition changing an Arg to a
nonsense codon. One Caucasian WS subject was homozygous for this mutation, and a second was a compound
heterozygote. The predicted protein product is 888 amino acids. A third substitution mutation (mutation 7) was a G—T
change at a splice-receptor site, generating a truncated mRNA devoid of exon 20 and a prematurely terminated WRN
protein at amino acid 760. A single Japanese WS subject was homozygous for this mutation.

[0151] Two deletions were observed. One (mutation 8) is a 1 bp deletion at codon 3 89 resulting in a frame shift and
a predicted truncated protein 391 amino acids long. This mutation is found in one Caucasian patient as a heterozygote.
The second (mutation 9) is a much larger deletion. This deletion was first observed in RT-PCR experiments when 2
different RT-PCR products were obtained from RNA prepared from subject DJG. RT-PCR products produced by primers
5EE and B (Table 5) yielded 2 different products, one with the expected size of 2009 bp, and a second, shorter product
approximately 700 bp smaller. The DNA sequence of the shorter product revealed that exons 19 through 23 were missing.
To further establish the nature of this mutation, primers (exon 18A and exon 24A, Table 5) derived from the exons
flanking this potential gross deletion (exons 18 and 24) were used to amplify genomic DNA from subject DJG using a
long-range PCR protocol. A single 5 kb fragment was observed corresponding to the shorter RT-PCR product. (The
normal fragment, which is estimated to be > 20 kb was not observed.) The complete DNA sequence of this 5 kb fragment
was determined and contained the expected 3’ and 5’ ends of exons 18 and 24, respectively. The exonic sequences
were separated by intronic sequences adjacent to the 3’ and 5’ end of exons 18 and 24, respectively. No sequences
from exons 19-23 were found in the 5 kb fragment. In other subjects and controls, the intronic sequence in the intron 3’
to exon 18 contained 531 bp of unique sequence followed by a 241 bp Alu repeat element. Likewise, for the region 5’
to exon 24, there is an Alu repeat element separated from exon 24 by 3,460 bp of unique sequence. The 4938 bp
fragment from subject DJG contained these unique exon-flanking intronic sequences separated by a single Alu element.
Thus, this deletion presumably occurred by a recombination error at 2 highly homologous Alu elements within the WRN
gene. A primer set, GD-A and GD-D (Table 5) was designed to specifically amplify a short fragment (426 bp) across
this junction point. A single additional Caucasian WS patient, SUG, was shown to contain this genomic deletion. Further
PCR amplification of the exons within this deleted region demonstrated that both DJG and SUG are heterozygous for
this mutation.

[0152] Origins of WRN Mutations. Because multiple subjects have the same mutation and because the same mu-
tation was observed in different ethnic groups, at least some of the mutations likely originated in common founders.
Evidence for a common founder was examined using 2 short tandem repeat polymorphisms (STRPs) within the WRN
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gene. These STRPs, D8S2162 and p2934AT1, were isolated from the same P1 clone (p2934) and are within 17.5 kb
of each other. While D8S2162 is not particularly polymorphic (heterozygosity = 54% in Japanese and 70% in Caucasians)
and is primarily a 2 allele system (140 and 142 bp alleles), p2934AT1 is highly polymorphic (heterozygosity = 78% in
both Japanese and Caucasian populations). For mutation 4, which has only been observed in Japanese subjects, all
but 1 subject had the D8S2164/p2934AT1 haplotype of 140-148 (Table 8). The single exception, JO2, has the haplotype
140-150, with the p2934AT1 allele being 2 bp different from the 148 bp allele observed in other subjects with mutation
4. This 2 bp difference may be the result of a 2bp mutation, as is commonly observed in dinucleotide repeat STRP loci
(Weber and Wong, 1993). The haplotype data is consistent with a common Japanese founder and is consistent with the
linkage disequilibrium observed in the same Japanese subjects for other markers in the WRN region (Yu et al. 1994;
Goddard et al., 1996). For mutations 2 and 5, in the Japanese, the 896R18-p2934AT1 haplotypes for the small number
of available subjects, are consistent with common founders for each mutation. However, the non-Japanese subjects
with mutations 2 and 5 have discordant p2934AT1 genotypes when compared to Japanese subjects with the same
mutations. These results do not support a common founder for both Japanese and non-Japanese subjects with mutations
2 and 5. Within the non-Japanese subjects, for mutation 5, there may be as many as 3 different founders since in both
cases, different subjects with mutation 5 are discordant for p2934AT1 (e.g. compare AG00780 to EKL). It should be
noted that absence of evidence for a common founder does not necessarily exclude the possibility of a single originating
mutational event. Intragenic recombination and/or mutations creating new alleles at the 2 STRP loci could, over time,
obscure the origins of the different WRN mutations.

Table 8.
STRP Genotypes at the WRN gene’.

Subject Ethnic Group | Mutation | y896r18 | p2934at1
FJ,FUW, HA, HW, JO1, KAKU, KY,MIE2, TO Japanese 4 140/140 148/148
JO2 Japanese 4 140/140 150/150
HM, MH, NN, Japanese 2 140/140 144/144
GAR Hispanic 2 140/140 156/156
oW, KO Japanese 5 140/140 148/148
AGO00780 Caucasian 5 142/142 136/136
EKL, AG04103 Caucasian 5 142/142 128/128
CP3 Caucasian 5/? 142/150 128/142
KUN Japanese 5/7? 140/142 128/148
DJG Caucasian 5/9 140/142 128/del?
1Genotype data for HH, SK, ST, TH, TK, and ZM was not available. For y896R18, alleles in bp
(frequency for Caucasians, frequency for Japanese) were as follows: 136 (0.030, 0.025); 138 (0.020,
0.010); 140 (0.460, 0.576); 142 (0.337,0.359); 144 (0.084,0.010); 146 (0, 0.010); 148 (0.009, 0.010);
150 (0.059, 0). For p2934ATH1, alleles in bp (Caucasian frequency, Japanese frequency) were as
follows: 114 (0.006, 0); 122 (0, 0.009); 124 (0.011, 0); 128 (0.253, 0.079); 130 (0, 0.018); 132 (0.006,
0.009); 134 (0.046, 0.096); 136 (0.086, 0.009); 138 (0.011, 0); 140 (0.034, 0); 142 (0.052, 0.035);
144 (0.023, 0.061); 146 (0.023, 0.053); 148 (0.034, 0.132); 150 (0.034, 0.105); 152 (0.057,0.123);
154 (0.063, 0.088); 156 (0.086, 0.070); 158 (0.098, 0.070); 160 (0.046, 0.018); 162 (0.029, 0.009);
166 (0, 0.009); 168 (0,0.009).

[0153] The 5 mutations identified here demonstrate that WS mutations are not restricted to the 3’ end of the gene, but
are also found in other regions of WRN. In addition, mutations 5 and 7-9 each disrupt either part or all of the helicase
region. Thus the WS subjects homozygous for this mutation will completely lack the WRN helicase domains as well as
the 3’ end of the protein. Though the possibility exists that the truncated 368 amino acid protein has some partial remaining
function, mutation 5 probably results in complete loss of all activity of the WRN protein. However, the WS phenotype in
these subjects is not appreciably distinct from the WS phenotype generated by the other mutations described here.
Thus, all mutations in the WS gene may be complete loss of function mutations.
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EXAMPLE 8
IDENTIFICATION OF MOUSE WRN GENE

[0154] The mouse WRN cDNA was isolated by screening a mouse splenocyte cDNA library at low strengency with
human WRN cDNA as probe. The mouse cDNA sequence is presented in Figure 9. The homology between human and
mouse WRN cDNA sequence is about 80%. On the amino acid level, the human and mouse WRN gene product show
about 90% identity. Notably, the repeated exon in human WRN cDNA (exons 10 and 11) is only present once in mouse
WRN cDNA.

[0155] Genomic mouse WRN clone was isolated by using mouse WRN specific primers to screen mouse genomic
BAC library. The genomic DNA sequence is presented in Figure 6.

[0156] Thegenomic DNAsequenceis presentdinFigure 7 and SEQID NOS: 207-209. The DNA sequence is presented
in Figure 6 and SEQ ID NOS: 205 and 206.

EXAMPLE 9
LOCALIZATION OF THE WRN GENE PRODUCT

[0157] Arabbitpolyclonal antiserum raised to a peptide of WRN gene productis used in an indirectimmunofluorescence
assay to determine the intracellular localization of the WRN protein.

[0158] A rabbit polyclonal antiserum is raised to the peptide Phe-Pro-Gly-Ser-Glu-Glu-lle-Cys-Ser-Ser-Ser-Lys-Arg
(FPGSEEICSSSKR) (SEQ ID NO: 204) by standard methods (see Harlow and Lane, Antibodies, A Laboratory Manual,
CSH Press, Cold Spring Harbor, 1989; Current Protocols in Immunology, Greene Publishing, 1995). The peptide cor-
responds to residues 1375 through 1387 of the WRN polypeptide.

[0159] Cells, such as epithelial cells, are grown on a plastic or glass surface, fixed with 3% paraformaldehyde and
permeabilized for 2 min with a buffer containing 0.5% Triton X-100, 10 mM PIPES, pH 6.8, 50 mM NaCl, 300 mM sucrose,
and 3 mM MgCl, (see for example, Fey et al., J. Biol. Chem. 98: 1973, 1984). The cells are then stained for 20 min with
a suitable dilution of the anti-peptide antibody (1:1500), washed, stained with a suitable second antibody (e.g., FITC-
conjugated goat anti-rabbit antibody), washed, and mounted for visualization by gluorescence microscopy. Control stains
include bis-benzimidine (Sigma, St. Louis, MO), which stains DNA, and phalloidin (Molecular Probes, OR, BODIPY
558/568 phalloidin), which stains filamentous actin.

[0160] AsseeninFigure 9, the WRN gene product is almost entirely located in the nucleus. Nuclear staining is readily
noted in the epithelial cells at the bottom left in panel A. These cells are close to the periphery of the expanding clone
of human prostate epithelial cells. Cells that are not rapidly dividing (e.g., cells closer to the center of the clone), such
as those seen in the upper right of panel A, are stained in both the cytoplasm and nucleus. The location and size of the
nuclei in these cells is shown by staining DNA with the intercalating dye bis-benzimidine (Hoeschst 33258), panel B.
The overall size of the cells and in some cases key cytoskeletal features are revealed by staining for F-actin as shown
in panel C.

EXAMPLE 10
ISOLATION OF A PROTEIN THAT BINDS TO THE WRN GENE PRODUCT

[0161] A yeast 2-hybrid interaction screen (Hollenberg et al., Mol. Cell Biol. 13: 3813, 1995) is used to identify and
isolate a cellular protein that binds to the carboxy-terminal 443 amino acids (residues 990 through 1432) of the WRN
gene product.

[0162] Alibraryof 1.1 x 106 independent cDNA clones generated from RNA isolated from stimulated human peripheral
blood mononuclear cells is generated in pACT-2 (Clontech, Palo Alto, CA) that creates cDNA/GAL4 activation domain
fusions is co-transfected into yeast containing pLEXA with the WRN gene fragment to generate WRN/LEXA DNA-binding
fusion. Host yeast cells, L40, are grown on medium lacking leucine, tryptophan, and histidine and containing 4 mM 3AT,
a toxic catabolite for histidine. 67 colonies grew on this medium. Of these, 60 were cured of the pLEXA plasmid by
growth on medium containing cycloheximide and mated with a yeast strain expressing a fusion of a "sticky" laminin and
the GAL4 activation domain. 19 clones did not activate the sticky protein and underwent DNA sequence analysis. Of
these, 6 contained sequences that did not match any sequence in GenBank by BLAST search. Two other clones encoded
carniuine palmitoyl transferase | and prolyl 4-hydroxylase B subunit. Six independent clones encoded a 70K component
of the U1 snRNP complex (GenBank Accession No. M22636). Moreover, all six derived from the RNA recognition motif
region of the 70K protein.

[0163] From the foregoing, it will be appreciated that, although specific embodiments of this invention have been

32



10

15

20

25

30

35

40

45

50

55

EP 0953 043 B9

described herein for the pruposes of illustration, various modifications may be made without departing from the spirit
and scope of the invention. Accordingly, the invention is not limited except by the appended claims.

Claims
1. Anisolated nucleic acid molecule comprising

(a) a nucleic acid sequence selected from the group consisting of SEQ ID NOs:70, 72 and 205 or the comple-
mentary sequence thereof;

(b) a nucleic acid that specifically hybridizes to a nucleotide sequence selected from the group consisting of
SEQ ID NO:70, 72 and 205 or the ccomplementary sequence thereof, under conditions of high stringency; and
(c) a nucleic acid which, due to the degeneracy of the nucleic acid code, encodes a protein encoded by the
nucleic acid molecules of (a) or (b);

wherein the nucleic acid of (b) or (¢) does not have the sequence

tatttcctct cactgaggac cagaaactgt atgcagccac tgatgcttat getggtttta 60
ttatttaccg aaatttagag attttggatg atactgtgca aaggtttgct ataaataaag 120
aggaagaaat cctacttagc gacatgaaca aacagttgac ttcaatctct gaggaagtga 180
tggatctggc taagcatctt cctcatgctt tcagtaaatt ggaaaaccca cggagggttt 240
ctatcttact aaaggatatt tcagaaaatc tatattcact gaggaggatg ataattgggt 300
ctactaacat tgagactgaa ctgaggccca gcaataattt aaacttatta tcctttgaag 360
attcaactac tgggggagta caacagaaac aaattagaga acatgaagtt ttaattcacg 420
ttgaagatga aacatgggac a 441

(T39125)

or

tcgcaggcac agtttatttg gcactggcaa ggatcaaaca gagagttggt ggaaggcttt 60
ttcccgtcag ctgatcactg agggattctt ggtagangtt tctcggtata acaaatttat 120
gaagntttgc gcccttacga aaaagggtag aaattggctt cataaagcta atacagantc 180
tcagagcctc atccttcaag ctaatganga attgtgtcca aagangtttc ttctgcctag 240
ttcga 245

(R58879).

2. Anisolated nucleic acid molecule, which specifically hybridizes to the nucleic acid sequence according to Claim 1
(a), under conditions of high stringency, wherein the nucleic acid does not have the sequence T39125 or R58879,
as defined in Claim 1.

3. A pair of primers which specifically amplifies all or a portion of a nucliec acid molecule according to Claim 1 parts
(a) to (c).

4. The primer pairs of Claim 3, wherein said pair of primers is selected from the group consisting of

(a) nucleic acid molecules having the nucleotide sequences of SEQ ID NO: 9 and SEQ ID NO:10,

(b) nucleic acid molecules having the nucleotide sequences of SEQ ID NO:11 and SEQ ID NO: 2,

(c) nucleic acid molecules having the nucleotide sequences of SEQ ID NO:22 and SEQ ID NO:16,
(d) nucleic acid molecules having the nucleotide sequences of SEQ ID NO:23 and SEQ ID NO:2,

(e) nucleic acid molecules having the nucleotide sequences of SEQ ID NO:21 and SEQ ID NO: 10,
(f) nucleic acid molecules having the nucleotide sequences of SEQ ID NO:85 and SEQ ID NO: 12,
(g9) nucleic acid molecules having the nucleotide sequences of SEQ ID NO:88 and SEQ ID NO:82,
(h) nucleic acid molecules having the nucleotide sequences of SEQ ID NO:89 and SEQ ID NO:80,

(i) nucleic acid molecules having the nucleotide sequences of SEQ ID NO: 164 and SEQ ID NO:165,
(j) nucleic acid molecules having the nucleotide sequences of SEQ ID NO:22 and SEQ ID NO: 166, and
(k) nucleic acid molecules having the nucleotide sequences of SEQ ID NO: 167 and SEQ ID NO:168.

5. The pair of primers of Claim 3, wherein said primer pair amplifies a particular exon of the nucleic acid sequence of

SEQ ID NO:70, and wherein said exon is selected from the group consisting of exons 1, 2, 3,4, 5,6, 7, 8, 9, 12,
13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34 and 35 as defined in Table 4.
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6. An expression vector, comprising a promoter operably linked to a nucleic acid molecule according to Claim 1.

7. The expression vector according to Claim 6, wherein said promoter is selected from the group consisting of CMV
I-E promoter, SV40 early promoter, and MuLV LTR.

8. The expression vector according to Claim 6, wherein said promoter is a tissue-specific promoter.

9. The expression vector according to Claim 6, wherein said vector is a viral vector.

10. The viral vector according to Claim 9, wherein said virus is selected from the group consisting of herpes simplex
viral vector, adenoviral vector, adenovirus-associated viral vector, and retroviral vector.

11. A recombinant host cell carrying a vector according to any one of Claims 6 to 10.

12. The recombinant host cell according to Claim 11, wherein said cell is selected from the group consisting of a human
cell, dog cell, monkey cell, rat cell and mouse cell.

13. Anisolated protein comprising a WRN gene product encoded by a nucleic acid molecule according to Claim 1 parts
(a) or (c).

14. An antibody which specifically binds to a protein encoded by a nucleic acid according to Claim 1 parts (a) or (c).

15. The antibody of Claim 14, wherein said antibody is a monoclonal antibody.

16. The antibody according to Claim 14, wherein said antibody is selected from the group consisting of an Fab fragment,
an Fv fragment, and a single-chain antibody.

17. A hybridoma capable of producing an antibody according to Claim 15.

18. Atransgenic non-human animal whose germ cells and somatic cells contain a WRN nucleic acid molecule according
to Claim 1 parts (a) or (¢) which is operably linked to a promoter effective for the expression of said nucleic acid,
said nucleic acid being introduced into said non-human animal or an ancestor of said animal, at an embryonic stage.

19. The transgenic non-human animal according to Claim 18, wherein the animal is selected from the group consisting
of a mouse, a rat and a dog.

20. A transgenic non-human animal whose germ cells and somatic cells contain a WRN gene operably linked to a
promoter effective for the expression of said WRN gene, wherein said WRN gene was introduced into said non-
human animal, or an ancestor of said non-human animal, at an embryonic stage using a vector according to any
one of Claims 6 to 10.

Patentanspriiche

1. Isoliertes Nukleinsduremolekil, umfassend

(a) eine Nukleinsduresequenz ausgewahlt aus der Gruppe bestehend aus SEQ ID NO 70, 72 und 205 und
deren komplementaren Sequenzen;

(b) eine Nukleinsaure, die spezifisch hybridisiert mit einer Nukleotidsequenz ausgewahlt aus der Gruppe be-
stehend aus SEQ ID NO 70, 72 und 205 und deren komplementaren Sequenzen, unter Bedingungen hoher
Stringenz; und

(c) eine Nukleinsaure die, aufgrund der Degeneration des genetischen Codes, fiir ein Protein kodiert, das durch
die Nukleinsauremolekile gemaf (a) oder (b) kodiert wird; wobei die Nukleinsdure gemafR (b) oder (c) nicht
folgende Sequenz besitzt:

tatttcctct cactgaggac cagaaactgt atgcagccac tgatgcttat getggtttta 60
ttatttaccg aaatttagag attttggatg atactgtgca aaggtttgct ataaataaag 120
aggaagaaat cctacttagc gacatgaaca aacagttgac ttcaatctct gaggaagtga 180
tggatctggc taagcatctt cctcatgctt tcagtaaatt ggaaaaccca cggagggtit 240
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ctatcttact aaaggatatt tcagaaaatc tatattcact gaggaggatg ataattgggt 300
ctactaacat tgagactgaa ctgaggccca gcaataattt aaacttatta tcctttgaag 360
attcaactac tgggggagta caacagaaac aaattagaga acatgaagtt ttaattcacg 420
ttgaagatga aacatgggac a 441

(T39125)

oder

tcgcaggcac agtttatttg gcactggcaa ggatcaaaca gagagttggt ggaaggcttt 60
ttcccgtcag ctgatcactg agggattctt ggtagangtt tctcgatata ataaatttat 120
gaagntttgc gcccttacga aaaagggtag aaattggctt cataaagcta atacagantc 180
tcagagcctc atccttcaag ctaatganga attgtgtcca aagangtttc ttctgcctag 240
ttcga 245

(R58879).

Isoliertes Nukleinsauremolekil, das spezifisch an die Nukleinsduresequenz gemaf Anspruch 1 (a) unter Bedingun-
gen hoher Stringenz hybridisiert, wobei die Nukleinsdure nicht die Sequenz T39125 oder R58879 wie in Anspruch
1 definiert besitzt.

Primerpaar, das spezifisch ein ganzes oder einen Teil eines Nukleinsduremolekiils gemaR Anspruch 1 Teile (a) bis
(c) amplifiziert.

Primerpaare nach Anspruch 3, wobei das Primerpaar ausgewahlt wird aus der Gruppe bestehend aus

(a) Nukleinsduremolekiilen mit den Nukleotidsequenzen von SEQ ID NO 9 und SEQ ID NO 10,

(b) Nukleinsduremolekiilen mit den Nukleotidsequenzen von SEQ ID NO 11 und SEQ ID NO 2,

(c) Nukleinsauremolekiilen mit den Nukleotidsequenzen von SEQ ID NO 22 und SEQ ID NO 16,
(d) Nukleinsauremolekiilen mit den Nukleotidsequenzen von SEQ ID NO 23 und SEQ ID NO 2,

(e) Nukleinsauremolekilen mit den Nukleotidsequenzen von SEQ ID NO 21 und SEQ ID NO 10,
(f) Nukleinsauremolekiilen mit den Nukleotidsequenzen von SEQ ID NO 85 und SEQ ID NO 12,
(9) Nukleinsduremolekiilen mit den Nukleotidsequenzen von SEQ ID NO 88 und SEQ ID NO 82,
(h) Nukleinsduremolekiilen mit den Nukleotidsequenzen von SEQ ID NO 89 und SEQ ID NO 80,
(i) Nukleinsaduremolekilen mit den Nukleotidsequenzen von SEQ ID NO 164 und SEQ ID NO 165,
(i) Nukleinsauremolekulen mit den Nukleotidsequenzen von SEQ ID NO 22 und SEQ ID NO 166, und
(k) Nukleinsauremolekilen mit den Nukleotidsequenzen von SEQ ID NO 167 und SEQ ID NO 168.

Primerpaar geman Anspruch 3, wobei das Primerpaar ein bestimmtes Exon der Nukleinsduresequenz SEQ ID NO
70 amplifiziert, und wobei das Exon ausgewahlt ist aus der Gruppe bestehend aus den Exonen 1, 2, 3, 4, 5, 6, 7,
8,9, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34 und 35 wie in Tabelle
4 definiert.

Expressionsvektor, umfassend einen Promotor, der operabel verknupft ist mit einem Nukleinsduremolekil gemaf
Anspruch 1.

Expressionsvektor gemal Anspruch 6, wobei der Promotor ausgewahlt ist aus der Gruppe bestehend aus CMV |-
E-Promotor, SV40 Early-Promotor, und MuLVLTR.

Expressionsvektor gemafl Anspruch 6, wobei der Promotor ein gewebespezifischer Promotor ist.
Expressionsvektor gemafl Anspruch 6, wobei der Vektor ein viraler Vektor ist.

Viraler Vektor gemal Anspruch 9, wobei das Virus aus der Gruppe bestehend aus Herpes Simplex-Virus-Vektor,
Adenovirus-Vektor, Adenovirusassoziiertes Virus-Vektor, und Retrovirus-Vektor ausgewanhlt ist.

Rekombinante Wirtszelle, die einen Vektor gemafl einem der Anspriiche 6 bis 10 tragt.

Rekombinante Wirtszelle gemafR Anspruch 11, wobei die Zelle ausgewahilt ist aus aus der Gruppe bestehend aus
einer menschlichen Zelle, Hundezelle, Affenzelle, Rattenzelle und Mauszelle.

Isoliertes Protein enthaltend ein WRN-Genprodukt, kodiert durch ein Nukleinsduremolekul gemal Anspruch 1 Teil
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(a) oder (c).

Antikorper, der spezifisch an ein Protein bindet, das kodiert ist durch eine Nukleinsaure gemal Anspruch 1 Teil (a)
oder (c).

Antikdrper gemal Anspruch 14, wobei der Antikérper ein monoklonaler Antikorper ist.

Antikorper gemafl Anspruch 14, wobei der Antikérper ausgewahlt ist aus der Gruppe bestehend aus einem Fab-
Fragment, einem Fv-Fragment, und einem Einzelketten-Antikdrper.

Hybridom, das in der Lage ist, einen Antikérper gemal Anspruch 15 zu produzieren.

Transgenes nichtmenschliches Tier, dessen Keimzellen und somatische Zellen ein WRN-Nukleinsduremolekdil ge-
maRk Anspruch 1 Teile (a) oder (c) enthalten, das operabel verknlipft ist mit einem Promotor, der wirksam ist zur
Expression der Nukleinsdure, wobei die Nukleinsdure in das nicht-menschliche Tier oder einen Vorfahren jenes
Tiers in einem embryonalen Zustand eingefihrt wird.

Transgenes nichtmenschliches Tier gemaf Anspruch 18, wobei das Tier ausgewahlt ist aus der Gruppe bestehend
aus einer Maus, einer Ratte und einem Hund.

Transgenes nichtmenschliches Tier, dessen Keimzellen und somatische Zellen ein WRN-Gen enthalten, das opera-
bel mit einem Promotor verknlpft ist, der wirksam zur Expression des WRN-Gens ist, wobei das WRN-Gen in das
nichtmenschliche Tier oder in einen Vorfahren des nichtmenschlichen Tiers in einem embryonalen Zustand unter
Verwendung eines Vektors gemaf einem der Anspriiche 6 bis 10 eingefiihrt wurde.

Revendications

1.

Molécule d’acide nucléique isolée comprenant

(a) une séquence d’acide nucléique choisie dans le groupe consistant en SEQ ID NO : 70, 72 et 205 ou la
séqueasce complémentaire de celle-ci ;

(b) un acide nucléique qui s’hybride spécifiquement a une séquence nucléotidique choisie dans le groupe
consistant en SEQ ID NO : 70, 72 et 205 ou la séquence complémentaire de celle-ci, dans des conditions de
haute stringence; et

(c) un acide nucléique qui, du fait de la dégénérescence du code d’acide nucléique, code une proteine codée
par les molécules d’acide nucléique de (a) ou (b);

ou l'acide nucleique de (b) ou (c) n’a pas la séquence

tatttcctct cactgaggac cagaaactgt atgcagccac tgatgcttat getggtttta 60

ttatttaccg aaatttagag attttggatg atactgtgca aaggtttgct ataaataaag 120
aggaagaaat cctacttagc gacatgaaca aacagttgac ttcaatctct gaggaagtga 180
tggatctggc taagcatctt cctcatgctt tcagtaaatt ggaaaaccca cggagggttt 240
ctatcttact aaaggatatt tcagaaaatc tatattcact gaggaggatg ataattgggt 300
ctactaacat tgagactgaa ctgaggccca gcaataattt aaacttatta tcctttgaag 360
attcaactac tgggggagta caacagaaac aaattagaga acatgaagtt ttaattcacg 420
ttgaagatga aacatgggac a 441

(T39125)

ou

tcgcaggcac agtttatttg gcactggcaa ggatcaaaca gagagttggt ggaaggcttt 60
ttccecgtcag ctgatcactg agggattctt ggtagangtt tctcgatata ataaatttat 120
gaagntttgc gcccttacga aaaagggtag aaattggctt cataaagcta atacagantc 180
tcagagcctc atccttcaag ctaatganga attgtgtcca aagangtttc ttctgectag 240
ttcga 245

(R58879).

Molécule d’acide nucléique isolée qui s’hybride spécifiquement a la séquence d’acide nucléique selon la revendi-
cation 1 (a), dans des conditions de haute stringence, ou I'acide nucléique n’a pas la séquence T39125 ou R58879

36



10

15

20

25

30

35

40

45

50

55

10.

1.

12

13.

14.

15.

16.

17.

18.

EP 0953 043 B9
telle que définie dans la revendication 1.

Paire d’amorces qui amplifie spécifiquement tout ou partie d’'une molécule d’acide nucléique selon la revendication
1 parties (a) a (c).

Paire d’amorces selon la revendication 3 ou ladite paire d’amorces est choisie dans le groupe consistant en

(a) les molécules d’acide nucléique ayant les séquences nucléotidiques de SEQ ID NO : 9 et SEQ ID NO : 10.
(b) les molécules d’acide nucléique ayant les séquences nucléotidiques de SEQ ID NO : 11 et SEQID NO : 2,
(c) les molécules d’acide nucléique ayant les séquences nucléotidiques de SEQ ID NO : 22 et SEQ ID NO : 16,
(d) les molécules d’acide nucléique ayant les séquences nucléotidiques de SEQ ID NO : 23 et SEQ ID NO : 2,
(e) les molécules d’acide nucléique ayant les séquences nucléotidiques de SEQ ID NO: 21 et SEQ ID NO: 10,
(f) les molécules d’acide nucléique ayant les séquences nucléotidiques de SEQ ID NO : 85 et SEQ ID NO : 12,
(9) les molécules d’acide nucléique ayant les séquences nucléotidiques de SEQ ID NO : 88 et SEQ ID NO : 82,
(h) les molécules d’acide nucléique ayant les séquences nucléotidiques de SEQ ID NO : 89 et SEQ ID NO : 80,
(i) les molécules d’acide nucléique ayant les séquences nucléotidiques de SEQ ID NO : 164 et SEQID NO : 165,
(j) les molécules d’acide nucléique ayant les séquences nucléotidiques de SEQIDNO : 22 et SEQID NO : 166, et
(k) les molécules d’acide nucléique ayant les séquences nucléotidiques de SEQID NO : 167 et SEQID NO : 168.

Paire d’'amorces selon la revendication 3 ou ladite paire d’amorces amplifie un exon particulier de la séquence
d’acide nucléique de SEQ ID NO ; 70 et ou ledit exon est choisi dans le groupe consistant en les exons 1, 2, 3, 4,
5,6,7,8,9,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34 et 35 tels que
définis dans le tableau 4.

Vecteur d’expression comprenant un promoteur lié de maniére fonctionnelle a une molécule d’acide nucléique selon
la revendication 1.

Vecteur d’expression selon la revendication 6 ou ledit promoteur est choisi dans le groupe consistant en le promoteur
I-E de CMV, le pramoteur précoce de SV40 et le LTR de MuLV.

Vecteur d’expression selon la revendication 6 ou ledit promoteur est un promoteur spécifique de tissu.
Vecteur d’expression selon la revendication 6 ou ledit vecteur est un vecteur viral.

Vecteur viral selon la revendication 9 ou ledit virus est choisi dans le groupe consistant en un vecteur viral d’herpeés,
un vecteur adénoviral, un vecteur viral associé a un adénovirus et un vecteur rétroviral.

Cellule héte recombinée portant un vecteur selon I'une quelconque des revendications 6 a 10.

Cellule héte recombinée selon la revendication 11 ou ladite cellule est choisie dans le groupe consistant en une
cellule humaine, une cellule de chien, une cellule de singe, une cellule de rat et une cellule de souris.

Protéine isolée comprenant un produit de gene WRN codé par une molécule d’acide nucléique selon la revendication
1 parties (a) ou (c).

Anticorps qui se lie spécifiquement a une protéine codée par un acide nucléique selon la revendication 1 parties
(a) ou (c).

Anticorps selon la revendication 14 ou ledit anticorps est un anticorps monoclonal.

Anticorps selon la revendication 14 ou ledit anticorps est choisi dans le groupe consistant en un fragment Fab, un
fragment Fv et un anticorps a une seule chaine.

Hybridome capable de produire un anticorps selon la revendication 15.
Animal non humain transgénique dont les cellules germinales et les cellules somatiques contiennent une molécule

d’acide nucléique WRN selon la revendication 1 parties (a) ou (c) qui est liée de maniére fonctionnelle a un promoteur
efficace pour I'expression dudit acide nucléique, ledit acide nucléique étant introduit dans ledit animal non humain

37



10

15

20

25

30

35

40

45

50

55

19.

20.

EP 0 953 043 B9
ou un ancétre dudit animal, a un stade embryonnaire.

Animal non humain transgénique selon la revendication 18 ou I'animal est choisi dans le groupe consistant en une
souris, un rat et un chien,

Animal non humain transgénique dont les cellules germinales et les cellules somatiques contiennent un géne WRN
lié de maniére fonctionnelle a un promoteur efficace pour I'expression dudit géne WRN, ou ledit géne WRN a été
introduit dans ledit animal non humain, ou un ancétre dudit animal non humain, a un stade embryonnaire au moyen
d’un vecteur selon I'une quelconque des revendications 6 a 10.
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TGTGCGCCGGGGAGGCGCCGGCTTGTACTCGGCAGCGCGGGAATAAAGTTTGCTGATTTG
GTGTCTAGCCTGGATGCCTGGGTTGCAGCCCTGCTTGTGGTGGCGCTCCACAGTCATLCG
GCTGAAGAAGACCTGTTGGACTGGATCTTCTCGGGTTTTCTTTCAGATATTGTTTTGTAT
TTACCCATGAAGACATTGTTTTTTGGACTCTGCAAATAGGACATTTCAAAGATGAGTGAA
AAAAAAT TGGAAACAACTGCACAGCAGCGGAAATGTCCTGAATGLATGAATGTGCAGAAT
AAAAGATGTGCTGTAGAAGAAAGAAAGGCATGTGTTCGGAAGAGTGTTTTTGAAGATGAC
CTCCCCTTCTTAGAATTCACTGGATCCATTGTGTATAGTTACGATGCTAGTGATTGCTCT
TTCCTGTCAGAAGATATTAGCATGAGTCTATCAGATGGGGATGTGGTGGGATTTGACATG
GAGTGGCCACCATTATACAATAGAGGGAAACTTGGCAAAGTTGCACTAATTCAGTTGTOT
GTTTCTGAGAGCAAATGTTACTTGTTCCACGTTTCTTCCATGTCAGTTTTTCCCCAGGGA
TTAAAAATGTTGCTTGAAAATAAAGCAGT TAAAAAGGCAGGTGTAGGAAT TGAAGGAGAT
CAGTGGAAACTTCTACGTGACTTTGATATCAAATTGAAGAATTTTGTGGAGTTGACAGAT
GTTGCCAATAAAAAGCTGAAATGTACAGAGACCTGGAGCCTTAACAGTCTGGTTAAACAC
CTCTTAGGTAAACAGCTCCTGAAAGACAAGTCTATCCGCTGTAGCAATTGGAGTAAATTT
CCTCTCACTGAGGACCAGAAACTGTATGCAGCCACTGATGCTTATGCTGGTTTTATTATT
TACCGAAATTTAGAGATTTTGGATGATACTGTGCAAAGGTTTGCTATAAATAAAGAGGAA
GAAATCCTACTTAGCGACATGAACAAACAGTTGACTTCAATCTCTGAGGAAGTGATGGAT
CTGGCTAAGCATCTTCCTCATGCTTTCAGTAAATTGGAAAACCCACGGAGGGTTTCTATC
TTACTAAAGGATATTTCAGAAAATCTATATTCACTGAGGAGGATGATAATTGGGTCTACT
AACATTGAGACTGAACTGAGGCCCAGCAATAATTTAAACTTATTATCCTTTGAAGATTCA
ACTACTGGGGGAGTACAACAGAAACAAATTAGAGAACATGAAGTTTTAATTCACGTTGAA
GATGAAACATGGGACCCAACACTTGATCATTTAGCTAAACATGATGGAGAAGATGTACTT
GGAAATAAAGT GGAACGAAAAGAAGATGGATTTOAAGATGGAGTAGAAGACAACAAATTG
AAAGAGAATATGGAAAGAGCTTGTTTGATGTCGTTAGATATTACAGAACATGAACTCCAA
ATTTTGGAACAGCAGTCTCAGGAAGAATATCTTAGTGATATTGCTTATAAATCTACTGAG
CATTTATCTCCCAATGATAATGAAAACGATACGTCCTATGTAATTGAGAGTGATGAAGAT
TTAGAAATGGAGATGCTTAAGCATTTATCTCCCAATGATAATGAAAACGATACGTCCTAT
GTAATTGAGAGTGATGAAGAT TTAGAAATGGAGATGCTTAAGTCT TTAGAAAACCTCAAT
AGTGGCACGGTAGAACCAACTCATTCTAAATGCTTAAAAATGLAAAGAAATCTGGGTCTT
CCTACTAAAGAAGAAGAAGAAGATCGATGAAAATGAAGC TAATGAAGGGGAAGAAGATGAT
GATAAGGACTTTTTGTGGCCAGCACCCAATGAAGAGCAAGTTACTTGCCTCAAGATGTAC
TTTGGCCATTCCAGTTTTAAACCAGT TCAGTGGAAAGTGATTCATTCAGTATTAGAAGAA
AGAAGAGATAATGTTGCTGTCATGGCAACTGGATATGGAAAGAGTTTGTGCTTCCAGTAT
CCACCTGTTTATGTAGGCAAGATTGGCCTTGTTATCTCTCCCCTTATTTCTCTGATGGAA
GACCAAGTGCTACAGCTTAAAATGTCCAACATCCCAGCTTGCTTCCTTGGATCAGCACAG
TCAGAAAATGTTCTAACAGATATTAAATTAGGTAAATACCGGATTGTATACGTAACTCCA
GAATACTGTTCAGGTAACATGGGCCTGCTCCAGCAACTTGAGGCTGATATTGGTATCACG
CTCATTGCTGTGGATGAGGCTCACTGTATTTCTGAGTGGGGGCATGATTTTAGGGATTCA
TTCAGGAAGTTGGGCTCCCTAAAGACAGCACTGCCAATGGTTCCAATCGTTGCACTTACT
GCTACTGCAAGTTCTTCAATCCGGGAAGACATTGTACGTTGCTTAAATCTGAGAAATCCT
CAGATCACCTGTACTGGTTTTGATCGACCAAACCTGTATTTAGAAGT TAGGCGAAAAACA
GGGAATATCCTTCAGGATCTGCAGCCATTTCTTGTCAAAACAAGTTCCCACTGGGAATTT
GAAGGTCCAACAATCATCTACTGTCCTTCTAGAAAAATGACACAACAAGTTACAGGTGAA
CTTAGGAAACTTAATCTATCCTGTGGAACATACCATGCGGGCATGAGTTTTAGCACAAGG
AAAGACATTCATCATAGGTTTGTAAGAGATGAAATTCAGTGTGTCATAGCTACCATAGCT
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TTTGGAATGGGCATTAATAAAGCTGACATTCGCCAAGTCATTCATTACGGTGCTCCTAAG
GACATGGAATCATATTATCAGGAGATTGGTAGAGCTGGTCGTGATGGACTTCAAAGTTCT
TGTCACGTCCTCTGGGCTCCTGCAGACATTAACTTAAATAGGCACCTTCTTACTGAGATA
CGTAATGAGAAGTTTCGATTATACAAATTAAAGATGATGGCAAAGATGGAAAAATATCTT
CATTCTAGCAGATGTAGGAGACAAATCATCTTGTCTCATTTTGAGGACAAACAAGTACAA
AAAGCCTCCTTGGGAATTATGGCAACTGAAAAATGCTGTGATAATTGCAGGTCCAGATTG
GATCATTGCTATTCCATGGATGACTCAGAGGATACATCCTGGGACTTTGGTCCACAAGCA
TTTAAGCTTTTGTCTGCTGTGGACATCTTAGGCGAAAAATTTGGAATTGGGCTTCCAATT
TTATTTCTCCGAGGATCTAATTCTCAGCGTCTTGCCGATCAATATCGCAGGCACAGTTTA
TTTGGCACTGGCAAGGATCAAACAGAGAGT TGGTGGAAGGCTTTTTCCCGTCAGCTGATC
ACTGAGGGATTCTTGGTAGAAGTTTCTCGGTATAACAAATTTATGAAGATTTGCGCCCTT
ACGAAAAAGGGTAGAAATTGLCTTCATAAAGCTAATACAGAATCTCAGAGCCTCATCCTT
CAAGCTAATGAAGAATTGTGTCCAAAGAAGTTTCTTCTGCCTAGTTCGAAAACTGTATCT
TCGGGCACCAAAGAGCATTGTTATAATCAAGTACCAGTTGAATTAAGTACAGAGAAGAAG
TCTAACTTGGAGAAGTTATATTCTTATAAACCATGTGATAAGATTTCTTCTGGGAGTAAC
ATTTCTAAAAAAAGTATCATGGTACAGTCACCAGAAAAAGCTTACAGTTCCTCACAGCCT
GTTATTTCGGCACAAGAGCAGGAGACTCAGATTGTGTTATATGGCAAATTGGTAGAAGCT
AGGCAGAAACATGCCAATAAAATGGATGTTCCCCCAGCTATTCTGGCAACAAACAAGATA
CTGGTGGATATGGCCAAAATGAGACCAACTACGGTTGAAAACGTAAAAAGGATTGATGGT
GTTTCTGAAGGCAAAGCTGCCATGTTGGCCCCTCTGTTGGAAGTCATCAAACATTTCTGC
CAAACAAATAGTGTTCAGACAGACCTCTTTTCAAGTACAAAACCTCAAGAAGAACAGAAG
ACGAGTCTGGTAGCAAAAAATAAAATATGCACACTTTCACAGTCTATGGCCATCACATAC
TCTTTATTCCAAGAAAAGAAGATGCCTTTGAAGAGCATAGCTGAGAGCAGGATTCTGECT
CTCATGACAATTGGCATGCACTTATCCCAAGCGGTGAAAGCTGGCTGCCCCCTTGATTTG
GAGCGAGCAGGCCTGACTCCAGAGGTTCAGAAGATTATTGCTGATGTTATCCGAAACCCT
CCCGTCAACTCAGATATGAGTAAAATTAGCCTAATCAGAATGTTAGTTCCTGAAAACATT
GACACGTACCTTATCCACATGGCAATTGAGATCCTTAAACATGGTCCTGACAGCGGACTT
- CAACCTTCATGTGATGTCAACAAAAGGAGATGTTTTCCCGGTTCTGAAGAGATCTGTTCA
AGTTCTAAGAGAAGCAAGGAAGAAGTAGGCATCAATACTGAGACTTCATCTGCAGAGAGA
AAGAGACGATTACCTGTGTGGTTTGCCAAAGGAAGTGATACCAGCAAGAAATTAATGGAC

AAAACGAAAAGGGGAGGTCTTTTTAGT TAAGCTGGCAATTACCAGAACAATTATGTTTCT

TGCTGTATTATAAGAGGATAGCTATATTTTATTTCTGAAGAGTAAGGAGTAGTATTTTGG
CTTAAAAATCATTCTAATTACAAAGTTCACTGTTTATTGAAGAACTGGCATCTTAAATCA
GCCTTCCGCAATTCATGTAGTTTCTGGGTCTTCTGGGAGCCTACGTGAGTACATCACCTA
ACAGAATATTAAATTAGACTTCCTGTAAGATTGCTTTAAGAAACTGTTACTGTCCTGTTT
TCTAATCTCTTTATTAAAACAGTGTATTTGGAAAATGTTATGTGCTCTGATTTGATATAG
ATAACAGATTAGTAGTTACATGGTAATTATGTGATATAAAATATTCATATATTATCAAAA
TTCTGTTTTGTAAATGTAAGAAAGCATAGTTATTTTACAAATTIGTTTTTACTGTCTTTTG
AAGAAGTTCTTAAATACGTTGTTAAATGGTATTAGT TGACCAGGGCAGTGAAAATGAAAC
CGCATTTTGGGTGCCATTAAATAGGGAAAAAACATGTAAAAAATGTAAAATGGAGACCAA
TTGCACTAGGCAAGTGTATATTTTGTATTTTATATACAATTTCTATTATTTTTCAAGTAA
TAAAACAATGTTTTTCATACTGAATATTAAAAAAAAAAAAAAAAAAAA

Fig. 24-2
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MSEKKLETTAQARKCPEWMNVQNKRCAVEERKACVRKSVFEDDLPFLEF TGSIVYSYDAS
DCSFLSEDISMSLSDGDVVGF DMEWPPL YNRGKLGKVAL IQLCVSESKCYLFHVSSMSVF
PRGLKMLLENKAVKKAGVGIEGDQWKLLRDF DIKLKNF VEL TDVANKKLKCTE TWSLNSL
VKHLLGKQLLKDKS IRCSNWSKFPLTEDQKLYAATDAYAGF I IYRNLEILDDTVRRFAIN
KEEE ILLSDMNKQL TS I SEEVMDLAKHLPHAF SKLENPRRVSILLKDISENLYSLRRMI
GSTNIETELRPSNNLNLLSFEDSTTGGVRAKQIREHEVL IHVEDE TWDPTL DHL AKHDGE
DVLGNKVERKE DGFEDGVEDNKLKENMERACLMSLDITEHELQILEGRSQEEYLSDIAYK
STEHLSPNDNENDTSYVIESDE DLEMEMLKHLSPNDNENDTSYV IESDEDLEMEMLKSLE
NLNSGTVEPTHSKCLKMERNLGLPTKEEEE DDENEANEGEEDDDKDFLWPAPNEEGQVTCL
KMYFGHSSFKPVQWKV IHSVLEERRDNVAVMATGYGKSLCFQYPPVYVGKIGLVISPLIS
LMEDQVLQLKMSNIPACFLGSAGSENVLTDIKLGKYRIVYVTPEYCSGNMGLLQALEAD]
GITLIAVDEAHCISEWGHDFRDSFRKLGSLKTALPMVPIVALTATASSSIREDIVRCLNL
RNPQITCTGFDRPNLYLEVRRKTGNILGDLAPFLVKTSSHWEFEGPTITYCPSRKMTQQV
TGELRKLNLSCGTYHAGMSF STRKDIHHRFVRDEIQCVIATIAFGMGINKADIRQVIHYG
APKDMESYYQE IGRAGRDGLASSCHVLWAPADINLNRHLL TE IRNEKFRL YKLKMMAKME
KYLHSSRCRRQI IL SHFEDKQVAKASLGIMGTEKCCDNCRSRLDHCYSMDDSEDTSWDFG
PQAFKLLSAVDILGEKFGIGLPILFLRGSNSQRLADQYRRHSLFGTGKDQTESWWKAF SR
QL ITEGFLVEVSRYNKFMKICAL TKKGRNWLHKANTESQSL ILGANEELCPKKFLLPSSK
TVSSGTKEHCYNGVPVELSTEKKSNLEKLYSYKPCDKISSGSNISKKSIMVASPEKAYSS
SQPVISAQEQETQI VLYGKL VEARGKHANKMDVPPAILATNKILVDMAKMRPTTVENVKR
IDGVSEGKAAMLAPLLEVIKHFCQTNSVQTDLF SSTKPQEEQKTSLVAKNKICTL SQSMA
ITYSLFQEKKMPLKSTAESRILPLMT IGMHLSQAVKAGCPLDLERAGLTPEVRK ] IADV]
RNPPVNSDMSKISL IRMLVPENIDTYL IHMATE ILKHGPDSGLRPSCDVNKRRCFPGSEE
ICSSSKRSKEEVGINTE TSSAERKRRLPVWFAKGSDTSKKLMBKTKRGGLF'S

Fic. 2B
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CTTCCAATTTTATTTCTCCGAGGATCTGGTCTCACTCTGTTGCTCAGTCTGTAGTGCAGT
GGTGTCATCATAGCTCACTGCAGTCTTGATCTCCTGAGCTCAAACGATTCTCCTGECTCA
GCTCCTGETTCAGCCTCE TGAGTAGCGGAACAACAGAAT TCTCAGCGTCTTGCCGATCAA
TATCGCAGGCACAGTTTATTTGGCACTGGCAAGGATCAAACAGAGAGT TGGTGGAAGGCT
TTTTCCCCTCAGCTGATCACTGAGGGAT TCTTGGTAGAAGTTTCTCGGTATAACABATTT

ATGAAGATTTGCGCCCTTACGAAAAAGGGTAGAAATTGGCTTCATAAAGC TAATACAGAA
MetLys! leCysAlaLeuThrLysLysGlyArgAsnTrpLeuHisLysAlaAsnThriGlu

TCTCAGAGCCTCATCCTTCAAGC TAATGAAGAATTGTGTCCAAAGAAGTTTCTTCTGECT
SerGinSerLeul leLeuGinAlaAsnGluG luLeuCysProlyslysPhel euleuPro

AGTTCGAAAACTGTATCTTCGGGCACCAAAGAGCATTGT TATAATCAAGTACCAGT TGAA
SerSerLysThrValSerSerGlyThrLysGluHisCysTyrAsnGlinVa lProValGlu

TTAAGTACAGAGAAGAAGTCTAACT TGGAGAAGT TATATTCTTATAAACCATGTGATAAG
LeuSerThrGluLysLysSerAsnLeuGluLysLeuTyrSerTyrLysProCysAsplLys

ATTTCTTCTGGGAGTAACATTTCTAAAAAAAGTATCATGGTACAGTCACCAGAAAAAGCT
IleSerSerGlySerAsn]leSerLysLysSer]leMetValGlnSerProGlulysAla

TACAGTTCCTCACAGCCTGTTATTTCGGCACAAGAGCAGGAGACTCAGATTGTGTTATAT
TyrSerSerSerGnProVallleSerAlaGinGluGinGluThrGinlleValleuTyr

GGCAAATTGGTAGAAGC TAGGCAGAAACATGCCAATAAAATGGATGT TCCCCCAGCTATT
GlyLystLeuValGluAtaArgGinLysHisAlaAsnLysMetAspVa lProProAtalle

CTGGCAACAAACAAGATACTGGTGGATATGGCCAAAATGAGACCAACTACGGT TGAAAAC
LeuAtaThrAsnlys] lelLeuVa lAspMetAlalysMetArgProThrThrva G luAsn

GTAAAAAGGATTGATGGTGTTTCTGAAGGCAAAGC TGCCATGTTGGCCCCTCTGTTGGAA
ValLysArgl teAspGlyVa (SerGluGlyLysAtaAlaMetleuAlaProteuleuGtu

GTCATCAAACATTTCTGLCAAACAAATAGTGTTCAGACAGACCTCTTTTCAAGTACAAAA
VallleLysHisPheCysGinThrAsnSerValGinThrAspLeuPheSerSerThriys

Fig. 34
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CCTCAAGAAGAACAGAAGACGAGTCTGGTAGCAAAAAATAAAATATGCACACT TTCACAG
ProGinGluGluGlnLysThrSerLeuValAlaLysAsnLys] leCysThrLeuSerGln

TCTATGGECATCACATACTCTTTAT TCCAAGAAAAGAAGATGCC T TTGAAGAGCATAGCT
SerMetAlal leThrTyrSerLeuPheGinGluLysLysMetProLeuLysSer] leAla

GAGAGCAGGATTCTGCCTCTCATGACAATTGGCATGCACT TATCCCAAGCGGTGAAAGCT
GluSerArgl leLeuProleuMetThr]ieGlyMetHisLeuSerGinAlaValLysAla

GGCTGCCCCCTTGATT TGGAGCGAGCAGGCC TGACTCCAGAGG T TCAGAAGATTATTGET
GlyCysProleuAsplLeuGluArgAlaGlyLeuThrProGluvalGlinLys] lel leAla

GATGTTATCCGAAACCCTCCCGTCAACTCAGATATGAGTAAAAT TAGCCTAATCAGAATG
AspVa L I leArgAsnProProVa lAsnSerAspMetSerLys] leSerLeul leArgMet

TTAGTTCCTGAAAACATTGACACGTACCT TATCCACATGGCAATTGAGATCCTTAAACAT
LeuVa lProGiluAsn] leAspThrTyrLeul leHisMetAlal leGlul leLeuLysHis

GGTCCTGACAGCGGACTTCAACCTTCATGTGATGTCAACAAAAGGAGATGT TTTCCCGGT
GlyProAspSerGlyLeuGnProSerCysAspVa lAsnLysArgArgCysPheProGly

TCTGAAGAGATCTGTTCAAGTTCTAAGAGAAGCAAGGAAGAAGTAGGCATCAATACTGAG
SerGluGlul leCysSerSerSerLysArgSerLysGluGluVelGly I leAsnThrGlu

ACTTCATCTGCAGAGAGAAAGAGACGAT TACCTGTGTGGT TTGCCAAAGGAAGTGATACC
ThrSerSerAlaGluArglLysArgArgLeuProVaiTrpPheAlalysGlySerAspThr

AGCAAGAAAT TAATGGACAAAACGAAAAGGGGAGGTCTTTTTAGT TAAGCTGGCAATTAC

SerLysLyslLeuMetAspLysThrLysArglGlyGlyleuPheSer>>)

CAGAACAATTATGTTTCTTGCTGTATTATAAGAGGATAGCTATATTTTATTTCTGAAGAG
TAAGGAGTAGTATTTTGGCTTAAAAATCATTCTAATTACAAAGTTCACTGTTTATTGAAG
AACTGGCATCTTAAATCAGCCTTCCGCAATTCATGTAGTTTCTGGGTCTTCTGGGAGCCT
ACGTGAGTACATCACCTAACAGAATATTAAATTAGACTTCCTGTAAGATTGCTTTAAGAA
ACTGTTACTGTCCTGTTTTCTAATCTCTTTATTAAAACAGTGTATTTGGAAAATGTTATG
TGCTCTGATTTGATATAGATAACAGATTAGTAGTTACATGGTAATTATGTGATATAARAT

ATTCATATATTATCAAAATTCTGTTTTCTAAATGTAAGAAAGCATAGT TATTTTACAAAT

Fie. 3B
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TGTTTTTACTGTCTTTTGAAGAAGTTCTTAAATACGTTGT TAAATGGTATTAGT TGACCA
GGGCAGTCAAAATGAAACCGCATTTTGGGTGCCAT TAAATAGGGAAAAAACATGTAAAAA
ATGTAAAATGGAGACCAAT TGCACTAGGCAAGTGTATATTTTGTATTTTATATACAATTT

CTATTATTTTTCAAGTAATAAAACAATGTTTTTCATACTGAATATTAAAAAAAAAAAAAA

AAAAAA

Fig. 3C

45

1992
2032
clie
217e
2178



EP 0 953 043 B9 (W1B1)

INTHAIVIdD QAIJTAASST A

L T T S S B B I R R ST

vy dly

(%0331 10103S3SSd ddTAINALNL

HSALLIAVINA ¥1d03S04AT W3WWATIWII0 AQQ4033S3S YdAY DT dN

L I D N I S S

ey e e e e e L A

0Ge

S Y RS

D T S I

[ R T S S )

DR TR B Y

10¢

LATOVMAANY NTAASHOVLS AJAIHSOddL ASSHSL3SLA JAAWAQAMANT

TINDO3AGAN XINNISS "

L A

0o¢e

P N S B R I )

D

R I S S )

" SOHIAL

P S

1vAD00 400

P R S S S S

1G1

ISASAASSS IDINWIAAS HAALDINGLL JAAINDLDTS AdTISHSDDY

A ] P A A

D N I N AR

PR R R R

D S A

ANASHHAISA XAATASSSAN AXAJQIINIA SIANIINOLS 3843R0 THAN

PR R B L A I N A A

B

061

101

01309VdYNY J40AAOONL INdTdISASS AQILANADINY TADINVASAN

PR S DR I S B R )

INDUAIR 27

D L R R A S R S

001

D A A

D N IR

D A B S )

DS S S R I

1S

LASANNASSL MINJL9S 0 dASTSTINNT 13VSHYITO3 OTINNOIAYYK

DR R I S IR ) AN )
DN R T R I S L A I B
s e e e L N I I I

S e e e e R T S TR Y

06

P S T S )

[ R )

D B A )

I A N )

)

L )

DO T I B
D TR BT S SR
PR S I

T N SR S S

!

(04d " |g) J5u " Sasvl!1ay /2 2] - utabo

{0ud" uouny~blau) §Su’SasvI)ay /2 2] " utabo
(04d" IgHIS "IGVA} JSW" 53031 1Ay~ /2" 2] " utabo
(oud' 110337 bdau) Jsu’sasodtjay /2 21 urabo
(oud ' 247221 utaby)jsu-sasvdryay e 21 utabo

(0ud g} 45u Ssasvdtyay 2 21 utrabo

{04d " uouny~blauy jsw'sasvdyay /2 2] " utabo
(04d"0dHIS ™ JAYA) JSW" 53S0V 3y~ (2" 2] " utabo
(0ud* 1101037 bdauy jsu-sasodlyay /221 "urabo
(0ud 2412 21 utabyy ysuw-sasvdiyay /2 21 utabo

(0Jd Wg) §5u " Sas0I1 )8y 22 21 " utabo

(04d uouny~baauy ysu'sasvayjay /2 21 utabo
{04d"IdHISIAWA) 35U Sasvd 13y~ 2 2] " utabo
{04d" 110337 b2au) jSu* Sasodt|ay /2 2| " urabo
(oud' 2412 21 utabyy ysu-sasvaijay 2 21 utabo

{(0ud g} JSu SasvIjay 2 2] urabo

{0ud" uouny~biau) jsw'sasvdl)ay /2 21 u!abo
{0ad" [IgHIS ™ JAYA} JSU" 53503113y~ (2" 2] utabo
{04d" 110297 b2au) jsu-sasvdjay /2 2] ‘urabo
(oud 2472 21 uraby) ysu-sasodryay 2 2 utabo

(04d g} 45U SasvI!)ay /2 21 " urabo

{04d" vouny~biauy ysu* sasvdtyay /2 21 utabo
{04d" [14HIS™DVA) 4SW"Sas0I! Yy 12 2] " u1abo
{oud' 110237b23au) Jsu’ sasvd1)ay 2 2] " u!abo
(0ud' 242 21 utaby) ysuwrsasvdijay g 21 utabo

46



EP 0 953 043 B9 (W1B1)

ASAOTHINST d¥34INNLY

A A A A

AJULISNIIAL S3dIT1Sd4d

D R RS DR R A

9034903
006G

WSNILJIST9 INdIA1SAdY

D R ] L A )

T 1ONNIN NNNSNNNNST

L R S R R D A B B Y

0GY
TINDIATDN HAAdTLAT N

AJTTJ0ST3S H30YTATAD
00¥

WSWX3dISTT AASLSTAGIN
SAAMITUNNG NNNNINNNNT

0GE
4010A000a4 312dANILSH

[dNdXSINST SVWANSYSSAH

00€

gy gl

SJO19TLLL T11IAODSASN SATHSINTIN

ABDLISSddL A4LWNdA" " "

L R S S N S R I T B N IR R RN

1Sy
ASATISOTISY OSHNJTAILT AN NG00

AFTASSINOS THAIIHIAIN JASSIdAYIN

I R N I R e P S A S

10¥%
JIHIWAHI 10 BBTSTOYVaD =bwpunguc
Agzc..... dM1SJAISID SSASSdLdSY
16E

JASLATAATL STINSSSSSY S1133dSddA

AddAdINNSTI MdXIdIIISA SLVSIANISA

LI R I T R R S R

10€
TIVIFINDI ISNIYIAIH LA1SAS30v

TANIAONGNT J3SAAHIANT SHJANSSSLS

L A A ) DI T R N TR e e e e e

162

{04d" g} 45u* 530D Ay~ /2 2] * utabv

{04d" uouny~baau} Jsu' sasvlrjay~/2 21 vt abo
{04d"[1dHIS™DGVA) 4SW" SasvI Ay~ /2 2] " utabo
{0ud’ 110037 bdauy Jsuw sasvdjay /2 21 utabo
Aogn.mm_ﬂm.mﬁ.c_mmcvgmc.mmmcu__msaﬂm.m~.=_m@c

(04d" WIg) JSu Sasodjay 2 2] u!abo

{04d" uouny~biau) Jsw'sasvIjay /2 2] " utabo
(04d* [JdHIS JEVA ) JSU Sas0I1 8y /2" 2| * ut abo
(oud* 110337 b2au) JSw sasodt1ay /2 21 utabo
(0ud 24 12 21 utaby)4sursasoarjay,2 21 utabo

(0ud | 1d) 4SU" SaSVIL Ay~ /2 2] ' utabo

{0ud " uouny~blauy Jsuw:sasvdyay /2 21 utabo
{04d" 1gHIS ™ JAVA} 4SU " Sas0IL 1Ay /2" 2] " utabo
{0ud* 110137 b2au) Jsuw sasvd!jay /2 21 urabo
(oud 2472 21 utaby) ysu-sasvdrjay™ 2 21 utabo

(0ud |7g) $su' s3SIy 2 2] utabo

{04d* uouny~blaJ) jsw'sasvdrjay 2 21 ' utabo
(04d"[1dHIS YA} 5w Sas0311ay /2 2| " utabo
{0ud 110237bdau) jsw sasvIjay /2 21 - utabo
{0ud* 2472 21 utaby) jsu'sasvdryjay 2 21 urabo

(0ud W1g) 4Su'sasvdjay /2 21 uabo

{04d* uouny~biaJ) Jsu sasvdlay /2 21 utabo
{04d"[1gHIS ~JVA) 4SU" Sas031 3y /2 2] " utabo
{oud" 11033"bdau) jsu sasvdt)ay 2 21 uabo
{0ud 24" /221" utaby) jsu-sasvdijay” 2 2 utabo

47



EP 0 953 043 B9 (W1B1)

AISLIALYAT QIS1TH0ADA
SSUNTWLYST 970X71AW 100
03381747841 NDI¥HA00
OLSNIVYVA ONVDT00AD
OVSD140vd] NSWXTDTADC
0S¢,

AD901dWTT 4 203 9TTWUN
HI99LdWATTS A OVIWIAN
J00DLdWTT S AQM DSTION
AD991dWAAT 20" 9STALA
AOADLIVWAVA NOJJI3TASH
00¢

" SOAAIHNT NISYINOVSH
Nt e
" WAAATISAN TAXHNAGINI
AvOy T
JIXA03393 NVINIQQ333
059

ISASHIYD3 AIMOAWYLSS
QAL MO """
ONTJANIIAT 330a1AAATS

LRI T R B S T T I 'Y

WMMuzuqcun S3IAASLONG
SdOL3A3TON TSVIHXNOOX
SA 3318 ASWW T
SNYINSOdS AAVT "

D I IR Y [ T

D R R N

dS THILSAAV 10ST1A330S0
0SS

NI

ATISENASTIA ALADLSAD
IWISTNH3TIA L 40aSy
OWISTIASIA TLATYSYID3

MAISTTdSAA AL " " *NTT

JWISIASTA 01X "OA

TVITONLAAN HT9IIHITH
1137074344 IMIANDTIG
1V3TONASSD X THINHNTID
1133094440 DAD41307"
TANMBAGRAS SHOAAWNTDL

(LANBIS3S S NINDVISSAd
©TTRWYESS QATUINS
9140 ISSS OTISUNS "

« 66 a D I B R I

PALdTIINGG WXTIASHLA]

ASYVINHWICQ 3m00000400
©TUTTTIN3 DOY3L30I0
SVISIANTJO LiN4Liavad

D ) L A A

NONJS THX W 3831030831
AVISLTIANGd JASSINXIOT

I R B R R A A ]

TR T SHAdLVL

TR R R S S Y TR P Y

031013H3L 10TISW1IVAI

9 I0ADS
" WdI0AI1S
[AVdI0ADTS
TIWdIBAITS
AAddADITTS

10£
WWIXLHdIST
ANNISAJ A0
TAMSADAST
ABXVY3SI N

AD33NdVdA]

169
TAIASS
"vavasa3nd
CAVVASYIY

DR R T S T

ALOSNINTIS

109
143N A
F3AVHT3S1
1043043914

T T

AAS LON3NON
166

Add13VANSSA

R A S I Y

AANVATTHSNA

R A A A A

WNIXTDING IA
160G

(0ud K} 45K Sas0Ijay /2 2] ut abo

(04d " uouny~baauy ysu-sasvarjay 2 21 urabo
(04d" [1dHIS " JEYA) 45" Sas0dtjay~s2- 21 " utabo
{0ud- 110337b33u) ysu sasvdtyay /2 21 utabo
(0ud 241221 uraby) 4su-sasvatyay /2 21 urabo

(0ud W) 4SW Sas0vI1ay /2 21 utabo

(oud" uouny~biau) ysusasvdtyay 2 21 vt abo
{04d" [dHIS™JAYA) 45U SaS03 118y~ /2 21 " urabo
{oud* 110337bdauy ysu-sasvljay~ /2 21 " utabo
(oud 242 21 v13by) gsu-sasvdiyay 2 21 uiabo

(0ud' Wg) 4Su’ Sas031jay~ /2 2] ‘vt abo

(0ud" uowny~bdauy ysu’sasvdtjay~ 2 2] " urabo
{(04d"0dHIS " JEVA) 45U Sas0dLjay /2 2] " utabo
{oud' 110237 blau) 45w sasvdjay /2 2] utabo
(oud 24 72 21 uraby) ysuw-sasvdriay 2 21 urabe

(0ud" |1g) 45K S35VI1 9y L2 21 vt afio

{0ud" uowny~blauy jsuw'sasvdryay 2 21 urabo
{04d ' [JdHIS"JVA) 4SU" SaS0It Ay /2 21 ' urabo
(oud’ 110337 bdau) Jsw Sasvdt|ay /2 2] ' uabo
(oud 23 12 21 utaby) jsuw-sasodtjay 2 21  urabo

(04d [ g) 45w SasvI)ay /2 2] "utabo

{0ud" vowny~blau) §su*sasvd11ay 2 2] " utabo
(04d"(OdHIS ™ JAYA) 35U SasVI! |3y~ /2 2] "utabo
(04d" 110287b33uy ysu-sasodryay /2 21 " urabo
(0ud 2472 21 utaby) jsuw-sasodryay /2 21 utabo

48



EP 0 953 043 B9 (W1B1)

ar o

SI139049VD S30AADIASH dISYHIASNA AdNTIOWILY 11vIT1ADI00
VAWAQAIVED SIOAANIWSH SWSHHIAJNA QdATIOWIIY ALVAAADIIN
VAIDAHIVYET 130AADINSNH dASHHIASYA AONTADWOLY TLVATINASY
Vd10030vaD 130AASIINY dIAIHAAISA NDINIOWOY ALVAATDNCE
SO 190490 T30AASIWAN dVOAHIADAT QUINIOWOSY T1VIAJD130

0001

ONIAXO0A30 JVSASTIOVHA
VS MAAHALL NO3d3INVHA
SO MINDI0 d3ANIOVHA
"H0I0ATY YANNITIVHA
"JAJSHHIAN d1S ASWIVHA
056

QAJHHMYIAT 120" * 4VAMN
OOXAAONI DN ATA3T4A3IN
JHTHONST Y AT31A70% "
SHOADI0AAY WIBA NS
JAIRHSSINA 14dDAOTIN
006

TOXOAdANYL Y1 TVHADASd
VALTAHNLIVE V110177SUNd
TAOMNATINVL V1TWWA4I00
100¥1100Y1 Y1TWWid1d
10381SSSVL V1 WATJAW
0S8

YTDRIATIN 31STRINSY
A1 JJAIVIAVI FTISWIWISK
JYTINIIANS HIAILIVONS
TAINMHYTHI NG WY

1L1914Y3710 07119WNISIA
008

166

VW0 030 TLAYHLAI3Y ASTIATID'S
VOVHIDT NO 1SALADISAX OS4IALII9°S
HAVXTOAONY DIVWADIDSL ASTJATI9°S
VOYSION SO WwvLQ3AN YSNIATL 9
193SINT' %Y 1301ADOLWN mmmu>-*mm
dMIdTAAANT NHANASWS A OddTINTO0LT
SAIBAAIAAT NANISYLL 4INITITIND
TIAdMI3AIT NAANISSHT3 TONIWYTINT
CUONINTHAYT NI ISSTBI dINTTTTAA
OINIIATTIAT NAIT 491ILT amszZJme
N0 TN AQDYITHOMO SASHVYIAIAS
J0ANHOTUN AQdYIAHOND SIOHAIMAVE
ASTATI9T0N AQdY JQHIMH SAJHYIATAL
RBADIY A3dITHIAD STIHVIMAVT
WINISODY ASAAITHOMT w_ux¢um»mm
JIAIAIAATY RT14AXASTI0 TAINLY3SAL
VINIdLAATT XTISNANAWI GHAMNAHINAS
VIO3dIAATT AATANNVRTS STADYYIAVd
T AAVIATY d1094Y° 139 LWAIT0034L

T IdIAAAT A Ia h4>z...wmm

(0ud W g) 45w 53S0 )1ay za 21 utabo

{04d" uouny~biau) Jsu’ sasvd1jay 2 21 vt abo
{0ud" [1dHIS " 2dVA ) 4Su" 53502118y~ /2 21 utabo
{oud" 110237 b2au) jsu-sasvdtyay 2 21 utabo
(0ud 2472 21 uaby) ysu-sasvatryay 2 21 utabo

(0u4d |g) 45w Sasvdjay 2 21 " utabo

(0ud” uouny~blauy Jsw’sas0I1 13y L2 21 Ut abo
(04d"1dHIS " 2gWA ) 4SW " SasvIt|ay /2 2] " utabo
{oud- 110337bdau) ysu-sasovdyay z2 21 utabo
(0ud 241221 utaby) ssu'sasvaryay 221 utabo

{0ud" Wg) $Su 535021 1Ay /2 21 ulabo

{0ud " usuny~bdau) jsu sasvdryay /2 21 urabo
{040 [1dHIS " JEVA) JSw Sasodtay /2 2] utabo
(0ud’ 110337bdau) jsw sasvitjay 2 21 vt abo
(oud 2472 21 utaby) jsw-sasvdt|ay /g 21 - utabo

(0ud " |1g) 45U Sas0D 113y L2 2] uiabu

{0u4d " vouny~bdauy) jsuw'sasvltjay 2 2] urabo
{04d" [IdHS " JEVA) 4Su"SasSOIL 13y /2 2] " ut abo
{(0ud" 110337bdau) jsuwsasvdiyay /2 21 " utrabo
(oud* 2472 21 u1aby) jswrsasvaiyay /2 21 urabo

(040" Wg) 45U Sas0d1ay /2 21 " utabo

{0ud" uouny~bauy) jsu-sasodtjay~2 2] ' utabo
{04d" 0dHIS " J8WA ) 4Su"Sasod1 ay /2 2] - utabo
(0u4d’ 1}10037b2au) ysu’ Sasvdtjay /2 21 - utabo
{0ud' 24" 72° 21" utaby) ysw sasvdtjay g 21 - utabo

49



EP 0 953 043 B9 (W1B1)

...... T OYATIONDMIA

Joe gy

VIISHI0AZY TWdTIASAST
W g
1S TIAJAON AJHINLISSA
0621

VIN D IWAAY [VOONUNIAT
UAd OINTAS [V VAVLISA
039 dAAAVS A3 JAANVIA

L A A D A S

IANIDINLTY JIAWAIANAYS
0021

“A0419S01X YSNSITAIAA
TTOVAA T WYOXONAST
TAAMONIA T USHSOH 1AW
TAGHOAGY 1Y ONNYISTAIA
HIJAD QY Td OSNSTA1ATT
0SHl

[SHAQALAQY IXAOALND
TAYJAILING 3349SOND"
VOIS 431WID N1ALW33D"
©TTralsSod Aoddaaia
J0AS103S00 WSAJHI1SY
0011

4331 INIJAH AWSATINNIHA
ASASINOJAS AW3ATIDD -
AJMIANITL0 TADY W00
d4310°Y3V4v OWUNDIHIII

S "SHIAN IV TIA
050t

qp o

SIS NILIWAGANT NONTALD
J10SS3VY4S NOLSHLADWL TYHWINNTIN
SASSLAASS SIXAQTTT8Y HOVIASNI L
[4dAVIDTISS IVIALIVYIL TDIVSHOVIN
DISSdTIM dIT1IINVONI chmuhﬂqu
A3GTIXATT XXATYIUNHY SAvST "
U3XTA001 714 HYTIN3TA3Y dUdVAA"
AIAJAD3SAT HHITE3SA0Y NTINDADVO3
"OLATOHITT DYTASARHIH SHAYOWIAAN
AINTI0ILTT DYS UAMNST »anxohwmwm

TANWL49Sd OAHNINIWID SSSH3DA J3A

TAGLDIENT "7 0 P 336NN
WNUWAIST 7 ST T
ARTWOJHONA “ 777" 01 ISTVIDY"
d19194397 ©° 7 T 1IN vSIIAYEdD

1011

INGISAGdHX NI QdNJDN 394AVT1101d
INAIW™ " "4 NIV 3SNA'A 3T JHOVWIAY
JIAAD " "X ¥OH ANES'N 394AVIADNY

INDJ430d0" T 304ANTIATY
INGIINILON 1DISVIOADH auuquwmmm

JYIHHENTANI WWT TN TILA GHALASTTOH
TUTTUOANT 3 WAAWSSTAAT @949AA7130
PV 9 SWITXOILAH OXASAIWIDH
(0710904533 " 10NYINVW AVdEA WY ]

TADIENGIIL T TTHANNT n<m<=4»mmm

{0ud |g) 45U Sasvdtjay /2 2] "utabo

{0ud" vouny~baau) jsu-sasodryay e 21 urabo
{04d" [IgHIS "IVA ) 45u" 535031 1ay™(2 21 * vt abu
{04d" 110237b2au) ysw-sasodrjay 2 21 " utabo
(0ud 241221 utaby) 4su-sasvdijay=/2 21 uabo

{0ud W1g) 45w Sasvdyay /2 2] utabo

(0ud - uowny~bdau) jsw sasod)ay~ 2 2 " utabo
{04d"04HIS " J4WA) 45w Sas0I11ay /2 2] " utabo
{oud’ 110238 bdauy) jsu sasodryay 2 21 utabo
(04d" 24 /2 21 utaby)sw sasvdryay 2 21 utabo

{0ud |id) JSW-Sasedt|ay 2 21 urabo

{oud" vowny~biauy) jsu-sasoiijay 2 21 urabo
{04d" 1dHIS ™ JgWA ) 450" 53S0t 13y~ /2 2] - u: abo
(0ud’ 11003 boau) jsu-sasviryjay 2 21 urabo
(0ud* 24221 utaby)ysu-sasvdijay 2 21 urabo

{0ud W 1g) 45U SasvI Ay /2 2] utabo

{0ud" uouny~biauy jsu sasodtyay~/2 2] utabo
{04d" 0dHIS ™ JEVA} §SW" Sas0d 13y /2 2] " utabo
(04d’ 110237baauy jsu'sasvdrjay 2 2] ' urabo
(0ud 244221 urabyy ysu-sasvdiyay 2 21 utabo

(04d " |{7g) §5W Sas0dt)ay z2 2] u:abo

(0ud" uowny~bdiau) jsu-sasvdtyay 2 2] " urabo
(04d" [1dHIS " JGWA} 4SW" s3SIt 1Ay~ L2 21 * utabo
{04d" 11033 bdau) jsw sasodtjay 2 21 utabo
(oud' 247221 utaby) 4sw sasvdtyay /2 21 urabo

50



EP 0 953 043 B9 (W1B1)

WI9DISNVIS

L A A R

ASIFSANOS.

L SN

D A B R R

Ap Il

1VOSIHSVYSS SOTISSSHIN SSIXYIIVST DHvAHSOSSvL

D I R R

ISANNASAS 177 "SDANHY ASHSAYLASL SHANJASTLD

L I T A N )

L I S T N B R )

L A A

I I S I I

HITALAINId ATWIITISIIS WOSNADINYT AGYIENOA3d L19vd3 10 1d

006GI

AAINSAOSV WINIIYINSL ASVIAHSSAd

LI T S I R B I

1 ISOSNWANT

L I I ')

D I A A A

154

13307133vVS AD4NASSSIS

L I B B AN

TR B Y )

1AXY090A33 09331dSSd3 AASASAASAD DIHATISIUNL

L S R R )

D A A A I ]

T N R A A

DI R T R T I A )

JOVIAVOS TH WOTLIWIdT1Y SIVISH WY HI0ITSALIV WSOSTLIDIN

0Gri
194SS43vdS

[TEEERRREE

CECE S S R

10v1

TTTTT3SAND ASTAIVOAN JTIMA3LADA]

P R S S A Y

D A A )

PR R

a1dAQLATIST 1SHAT13L937 NOMIAT MO TADTIIIN AVHINSATHI
J30090AHYY 1 WHIND3Y I TRIWIAINA
AVATISING3I BdNLSSINAL DASNLIDISHN TA3d W IW YWAD3SADAI

D I N S}

00vl
D1IA34ASST

PITIIANET
STWISV1idNW
INANIALLDY
0SEl

473779713
B A |

EE I A R

J0IOVSIAJD SSSAVNIASO AWISHNSINS OSSINAIdNA

00€l

SIVIDINTAL N1° 77770

D I S S S

AAVNSTIASA L3ASSASSAd

AWIFOSAN
X3

DR S S BN

L A ]

R S S R R |

1€l

" INJAHAD JANDTISHIAT
©TUUNSAXLA NWOdW
TVWINS "1 ATAANTIALRA
DIVWIITIVA NIAAADDANS JAVISH A WY "
WIVWTATIIN 19 119ddATW XNVHXD v ATIOATAIDL

R R I I T Y

10€1

R R

"TUATINSAIL DTHNASIVOL XX0ONINADD
QI3AISHANO 9ST1IITIAN ASHIISANAD dWOSTATIAA 3WLDISIAAS
CUUUNAAAND 9487

" X0

SADIIINS A
1621

{04d" W 1g) J5u Sas0vI1ay 22 2[ *urabo

(0ud" uowny~blau) jsuw sasodr)ay 2 21 utabo
{04d " 0dHIS~JAVA} 4Su"SasvIt 3y /2" 2] ' utabo
{04d' 11023"bdauy Jsu-sasodtjay 2 21 uabo
(oud 23472 21 uiaby)ysu-sasvdtjay 2 21 utabo

(04d W) JSW SasVI ay z2 2] urabo

(04d " youny~bdauy Jsu' sasvdtyay /221 utabo
(04d" (IgHIS ™ IAVA) 45U S3s031 13y~ £2 2] " utabo
{o4d" 1)0337bdau) ysuw sasodryay /2 21 utabo
(oud 247221 urabyy jsu-sasvdtyay 22 21 vt abo

(0u4d K1g) 5w Sasudtjay /2 21 *utabo

{04d" uouny~bdoau) ysu‘sasvdijay 2 21 ut abo
{04d " [dHISIEVA) 45U Sas0Dtjay~(2 2] " utabo
(0ud" 110037bdauy Jsu-sasodtjay /2 21 urabo
(0ud 2472 21 uraby)ysu-sasoaijay /2 21 vt abo

{0ud g} JSu ' sasvdlay /2 2] " v abo

(0ud" uouny~baau} jsu' sasovdt)ay 2 2] utabo
(04d" [IgHDS "8WA) 45U Sas0d1 18y /2 2] " utabo
(0u4d" 1102a"b3auy jsu sasodtjay /221 " utabo
(0ud 3372 21 utaby) 45w sasvdryay 2 21 urabo

(0ud g} 45U SasVI1)ay 22 2] ' utabo

(0ud" vouny~bauy ysu-sasvdijay 2 21 uiabo
{04d" [IdHIS " JVA) 45U Sas0I1 )3y /2" 2] " utabo
(oud 110287bdau) jsw Sasvd1)ay /2 2] utabo
{oud- 247221 utaby) jsusasvdyay 2 a1 u:abo

51



EP 0 953 043 B9 (W1B1)

e e
PRI
DR

03
00

.

i1
91

vz

.

I BT R R S

.

L R R

13
GGl

.

.

.

.

.

.

.

.

.

JISAAN NOAN9Y

.

.

.

.

.

.

.

.

.

.

.

»

.

INTIATI HSINSSSIII 3S9d TN

.

0

.

.

.

.

.

.

.

.

%S4T OTAAIAWTN HSLASOAV A

’ e

.

.

.

.

.

AdTIINYIVS

1661

" SAVASAAT AdANTdAddV

DRI Y S A S

PR I RN S R}

T YANDIA WAHI SSINGS

LI O A A ]

R A A IR

AQ3Sd019SA dOHMTI3TVM
(061

(0ud" |1g) 45u " Sasvd! |3y~ 2 21 utabo

{0ud" uowny~blau) Jsw'sasvd!yay /2 2| utabo
(0ud’ (14HIS™IGYA} JSU* SaSVI1 3y~ /2 21" ut abo
{0ud" 110037 blau) Jsw'Sasvdjay /2 21 urabo
{0ud 2472 21 uraby)ysu-sasadtyay 2 21 u!abo

{0ud"K1g) $5W  Sasvd1ay /2 2] utabo

{0ud" vouny~blaJ) jSu 53s02! 13y~ 2 21 utabo
{04d" OdHIS™JEVA) 45U  Sas0I1jay™ /2" 2] " utabo
{0ud’ 110237 bdauy) ysu’sasvdtjay /221 v abo
(0u4d' 241221 uraby) ysw sasuatyay~ 221 vt abo

52



EP 0 953 043 B9 (W1B1)

TATATTATGG CTATTTTICT TICTTATCTA TTTGTATITT TATTGITATT ACCTAAAAAA
AAATTTICTA TGTCTTATCA CTAATICTIC CCTAAAATTT CCCACAATTG TGTAAACTTA
CCTCAGTATA TICATAGATA TGAGACATTC TATCAATTTT ACCCICTTAA AGATGCAGAA
ATAATGCATT ATGTTICATC CCACCATCTT TAATCGAGAAG CTTCCATCTT AGATTAATAT
TAGAGAATGT TAAAATACTC TGCAATCAGG TAAGGACGCT TGAAACTTCA TCATAATGCA
AMOTTTTICT TTAACACAAT AAATATTTTG AACCCCTTTT GIGICTTGTA TTCATAGGAG
TICAGATAGA CCACTTTATT TACTATTITT TATAGAGAGT CAACAGAAAT CCCATTICTA
GICACCAGIC CTTAATCTGT AAATCAGGCA GATAATCTOT AAATGATIGD TTGAAATCAC
ATTGAATTCC ACTTTGIGCC AGGGACTTAA GITAACGAAC AAATTATICT TACAAAAAGG
TATAAATGTA AGCTTTTCAT TCCGCTAAAT ATGITIGTCA AACTGIGTTG TGATTTGITC
TCAGIGTGTC ATAGCTACCA TAGCTTTTGG AATGGGCATT AATAAAGCTG ACATTCGCCA
AGTCATTCAT TACGGIGCTC CTAAGGACAT GGAATCATAT TATCAGGAGA TTGGTAGAGC
TGGICGTCAT GGACTTCAAA GTTCTTGICA CGICCTCTGG GCTCCTGCAG ACATTAACTT
AAATAGGTAA AAAAAATTTA TTGTTTTTAC TCTIGCAGAT TTCTTICTTT CTTTCCATAT
AAACCTCAAA AGTGTTTGAG GCTATTTCCA GTATCCCAAG TAATTTGTGA GIGCATTTAA
AGTAAAAAAA AAAAAAAAAD AAAAATAAAA CCTCCCCAAA TCCAGAGGAC ATGTAAGAAG
AACATTTGIG GTAAGAGTTG CCACTTGGAG ATGAGCTAAT TICAGCATGE CTTAGTTAGT
GIGAGGAATT AACTAAATCA GGACAATACT TGOGCCTGIC ACAGAGATCC TATGGAATAC
TTICCTACCA TIGTGCATTA ATGAACAGGT TCTTTTCCIC TCCTCAGATC CTGICAAGTT
GCGATGICTT CAGCCATAGT TACTTCAACT ACCACTGATT TTGTTACTGA TTCTTICTIC
CCATGCTACA GIGGIGATTA TTCCAGAGGA TTTCTCTCAG TCCCTATTIG ACTCTTGITA
CTATTIGITT TCTIGGTTAG TTCCATGAGA CCATGCCAGT TCTCCTTGAC TGTGTATGAA
TCATTGIOTT GCACTGTACT GACAGACTGE CGTAAGTCAA TATTAAGTGT TCAGTAICTA
AGTGCAGLAD AA A CTTAAGTACT CAACAAGTAG TTIGTTGGCA CTTAAGITCT
ATGAGATTTT TTGTTGIAAA GGAAAACATT ATCTTGCAAA GATTTTGGGG CAGCATTTAC
CAATACTTTG TTCCTTCATC CGTAGGAAAA AGAATCTCAG CAGAAMAACC TATACATCG]
AACCAATGGG GCTGCCAAGC TGATGAAGTA TTTTCAGAGT ACACCTTTGT GTAGCTGAAT
AAATTGAGAT CTTGAATGOA CATATTAGCT CATTTTAGTA AAATGATAAG AGAGTGCCTC
CCACTACAGT TITIGTTTIY ATGCATCATT AAACAATGTG TTTTIGATTG TCCACTGIGT
TCCATGAACT ATGCTATGTG TGGGAGATAT AGTAGTAAAG AAAAGCAAAG TACCTGCTTC
CATAGAATIC AGTATAATGG GAATGGTAAT TCTTTAGAGA ATCACATAAC TATGGATACA
TAGGCTTCAT TTTACTGTIC TCCTTITGIG TTTGAAAATG TCAACAATCA AAATTTIGIA
AAAAAGDAAT CATGCAACAT ATTTAAAATT ATAACTGIOT TAAGTGTAAT GAAGGGAAAT
TGCACTCAGT AGTAAGAATA TATAATGGTG TGTGGTATTT CCCAAGTTAA ARAGGTCAGA
TAAGGCTTCC TTGTGGAAGT GATAGTTCAA ATCTGAAAGA AGAATAGGAA TTAATTAGGT
AAAAATGTTT GATGCAAATT TTAAGATTTT CCTTCTGAGT AGICAGTAGC TTTICCTICT
AACATAGAA GATGACAAAA CCATCCTTTT TTTGIACATA ACAATICTIG TTITICCTITA
GACAGTTGTA TCTGTCAAGC TTCTTATGAT CTAATTTAAA TAATTGGGAT AGAACACAGC
TGTACATGTT ACTATTAAAT ATGGAATATA TCAAACATAA GTTGATICCT ACCAGIICIG
ATTTTATTIG TGTATTTIGT TAAAGGTACT GAGGACATTA ATATCCAGTT TTATATIGIG
CATTIGAAGG TTCATCAATA AATACAATTC TTGTTTCICT GGGTCTTAAA AGATATTTTA
AATGGTTATC TCATTAAGAT TTAACAGGAA ATAACAGTGA TICAAATCAA ATAGIGGIGC
CAGAAACCCA TACTTGAATT TTGGLTATAG ACAGGTTACC CTTTGCATCA ATCCTGAGGA
AACTAAAACT ATAGGATTAA TCAGGATAAA AAAGAATTGA GCAAGGATTC AGGAGGGATC
TGTATCATCC TGGTGACAAC CCTCTICTAG AAAAAACTAG AAAGTCTAAD AATAAATCAA
GTTCCTCOTT CICACCTGGA AAGGTCAGTT ACTCACAAAA TTTTTAGAGT CTAICTTAIG
CCATAATICT ATCACTGAGA GAAGAAACTT GTCCAGTCAT CATGTAATCT TCATGTAAAT
TTIAIGITTTI AATTGCAGAA TTCATACCAC AGGCAAAGTC CCAATGTCIG CATTTGCIGT
TACCTTAAAT AGTCAAACCC CAAAGTTATT GTAATCTITT TTTAACAGAG AATAATTTGC
AGAGTAATCT CGGTCCGGTA GATCTTTCAG TGGATCCCAA ATGATTGCCA TGAATGGTTT
AGAATTTTIT TAAYTTTCAA GTTGITTITA TICTGIGGAA TACTGGCTTA TTTTTGTAGT
CCCAAAAGAA AAATAAATAT TTATTTATIT GCCGITAAGA GITGIAGTIT TGITTICTCA
AATTTGTCCT GACACTGACG AGATTAGTTA AATGTAGGTC ATCTGAACCA AATACAAGGA
AGGAAGGACC CAGTTCTGAA GAGTGTGGGC ATTICTTTIC TIGTTITITT TITTTTTITI
TITTTTITIT CTATAGGAGD GOAACGAGGT GAACTARACA AACAAAATAA AGCAAAAAAG
AACTGATTTT TATCCCTIOA GGTAGAAAGA ATGAGATTAC AGTGGACCCC CTTGICTGEA
TTTTCACTTT CTATGITITA GITACTCACA ACCACGTICCA AAATGTTAAA TAGAAAATIC
CAGAAATAAA CAATTTATAA ATTTTAAATC AGTGGIGGCT TTGAGTACTG TAATGAAATT
TIGTGCCATC CCACTCAGIC GGCCTCCGACT TCCCTTAGAA TCATICCCTIT GICCGGIGCA
TICACGTTGT ATTTACTCCC TGICTGTTAG TCACTTGTTG CAGTATCACA GIGCTTGIGT
TCAAGTAACG CTTATITIAC TIAAGAATGA CCCCAAAGCA CAAGAGTACT GTGCCTAATT
TATAAATTAA ACTTTTTCAT AGGTATATAC ATATAGGAAA AAACATAATA CATACAGGAT
TTGGTTGGTA CTATICTGCG GCTTCAGGCA TCCACTGGAC GTCTTGGAAT GTATCCCTIG
TGOATAAGDA GOAACTGTAT ATGGTTAACC TAGGAGCTAG AGTCAACAGT TGGAAGAGAC
TTTGGGGATA ATTACATGGA AGGGCATGGT EEGTGGTCGT TTCAGATGAC AAGAATGTTT
TTGAATAACG GATCATTTGT GICTTCAGAC TTTCCAGAAC ICCTTGAGAA TTATGCAGAG
GTATTTAATC AGTCAGAAGG TTGAATAGIC AAATTATTAG TGAGTGAAGT CTATTTIGAT
CAGGATTTTA CTAATGCTGT CCCTTAGATG TTATAAGTAA ATCOTTOTTT TCTTTTGAAA
TATCTGAAAC CTAGTTAACA TGGACTTTCA TTTGITCTTG TAAAGATATG CAAAGCTATT
TGGGAGATTG TCATCATCTG ATATTTGATA TTCATGGGCT TTCTTCACAG AAGACTAGAA
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ATTAACAGAG TCATGATGAA TTATGGCTGC ATTGACTTTA AAAAACAAAC ACCTCCITAA
TGTTATTTAA CAATTTTGAA TAAATTTGAT ATGGCAAACA AATCAGTTAT AATCGATTGA
GA AAGGAACT TAATTCTAAT ACTTGACTGG TGTCCCATAA TAACCCATAA TACTAAGAGA
CAGTTTTG0A GGGCGAGAAG TCCTGAAGAG CTGATAGAGA TAAAGGTTCA AATTTGAGﬁI
TCTTTCAGTG TTCCTTACGT CAATGCTITT AGTTTCTCAT ACAAAATAAA ATAAAGAATA
ACCTTTTTAC TGGUAAAAGL TAAAAATTAA TAAATTGTAG AAGCATIGTT TGAAGCCAAA
AAGTGTGTCA CATGTAAATT GAAATGAAAA ACCTTAGAGT TTTTGAIACT TTTTCAAAGC
AGCTAAAGAA TTGATACTTG GACACAGGAA GAATTTTTTT TCAAAAGCAA TTTTTATAA
ATCAGAAAAA TGTTTACCTC TTOTTGGGOG CATTGACTGG AAAGGAATAC AACAGAACTT
TCTGABATGC AGAAATGTT TTTTTATCTT GATGGEGTGT GGGTTTTGTA GATAATGAAA
AATAAACADT A AGTAAGAAAG TTGCCAATAC AGTTTTACAT
ATTCCTGTGA TGTTTTTAAT CGACAGGCAC CTTCTTACTG AGATACGTAA TGAGAAGTTT
CGATTATACA AATTAAAGAT GATGGCAAAG ATGGAAAAAT ATCTICATTC TAGCAGATGI
AGGAGACAGT ATGTATTATT TATTTTATGC CAATAGTATG GATTTATGGA TGATGCICTT
TTAAGACAAC AATTTGGCTA AATAATTATC AGTATTTTGA AAAAATATTT TGTTGCTGIT
ACATGTGIGC TGAATTTTTA AGGCTAACTT CITIGIGICT GAGTAAACTG AAG]CAAAIA
ATGAAGTCCC AAGTGAATCA ATTAATGGIG ATTTTACCIC A TCA GGAATGAACT
AA.ATATAC ETTTCTBTIC TTITATTIAA TTTAAAATTT TGIEI JI AGAATCATCT
[GICTCATTT TGAGGACAAA CAAGTACAAA AAGCCTCCTT GGLAATTAIG GGAACT GAA
AA JC 1GA TAATIGCAGG TCCAGOTAAA GATTICTIAL TATAGATGGA CATTCTAAA
GICTTICTTT CICTTCCTIT TCATGTTTAA CTGAATTTTT GTTGAATCAT AAGTATTTCA
GTTTTTIAAA CAAAACAATG AATGTGTTTA GATATGAGAA AGCAAACAAT ATTAAAGTAT
TTTGC]TAAA AAATAGATAA AGCAATAAAA TGGTAGC.CT AAATCIAAAC ATATCAATAG
TTATGTTAAA TGTAAATGAT CTAAMATATT ATTTAAAGGC GTAAATTGTA AGAATTGOIT
TAAAAACATG ACCCTGTTCT GTACQTIGTC CACAAGAAAT CCACTGTAAT TATATAGATA
GOTTTAAAAA AGAATGAAAC ATTACATTCC ATGAAAACAT TAATCAAAAG GAAGTTGGAG
TTACTTIAAT ATCAGACAAT GUACACTTTGL GAGCAAAGAA TA TATCAGL ATAAAGAAGD
ATATTATATG ATGIAAAAGA ATCATTTCAC CAATGTATCA GTCAGGGITC ACCAGAGAAA
TAGGACGATT GATATTATGG AﬁATATATAT ATATATATAT ATATATATAT ATATATATAT
ATATAIAIAT ATATATATAT ATGOGGAGGG AAAGGAAGAA TATGOG GAGAGAGGOA
TGAGGCGACT GATTTTGAAG AATTAGCTCA CGAAATTGIG GGGGTfGﬁtA AGTCTGAAAT
FTETAGALCA GGTCAAIAGG CTGOAAACTC AGGCAAGAGG T G TGCA G&Cg&gﬁﬁﬁt
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AGAATTTC CTAGCAAA CETABIII GCCCTTTAGI C T0AD
GCLCACCCAC ATTATTGAC A ATAATC TTACTTAAAG I.AACTGATT ATAAATGTTA
eT“ACGTCTA CAAAATATTT TACAGCAACA TCTAGATTAG TGTTTGACCA AACAACTGAG

TCATAGGC TAGCCAAGTT GATGCATAAT ATTAATCATC ACAACCAAGA AGACATCAIC
CTAAATATAT ATATATATCT ACTTAACAAA AAGACTGACA GAACTGAAAG GAGAAATAGA
GAAATCTACA GTTACATTIC BTGAETICCA GCATCICTCA ATAATCAATA ARACTGACAG

ACCA AAAAT CAGTAAGAAG ACAGAAGAAA TGAACAGGAT TATCAGCATG CIGGAICTCA
GA CTITT TAGAACATTC TACCCAACAA CAGTAGAGTA CACATTCAAG TGCAGATGCA
GIATICATGA ACATGGATIA TATTCAGAGT CATAAAACAA ACCTTAACAA ATYTAAGAAT
CTIGTATTTG TATATITITT GACTAEAATG GAATTAAACT AGAAAACAAT AACACGAAAGA

TAACAGAAAA GTCTCTAAAC CTTAGAAATT AAATAACACA CTTATAAATA AATCCATOAG
TCAAAGAGDA AGTCTCAAGG CAAATCAGAA AATGTTTTGA ACTGAATGAA ATGAAAATAC
AARATGTGTG AGATGCAGCT AATGCAATAC TGAGAAGGAA ATTTATAGCA TTAAATACCT
QLGTAATAAA AGAAGAAAGG TCTCAAATCA GTACC}A%EE TTACATCTTA AGCAACAAGC

ATAAGAGE AAAATAAA ATGAAGT AAATAACAAA GAACATAAG
CAATGAATAG AAAAGCTATG GTCATACCAC TGCTGTCCAB CCTOGOTGAC AﬁAGTGAﬁAC
CCTATGICAA AAAAATTTAA AAACAAAGCA GCATGCAGCA TTCATTGTCA GIGAATAGAA
AATGULAAAA CAATAGAGAA AATCAACTCA AAAGCTCATT CTGTATAAAG A1 CAACAAAA
TTGATATAAA CTTCTAACAA GACTGACGUN AAAGANGAAA AGACACA CCAATACC

AGGAATGAAA GAGGGAATTT CACTACAGAC CTCCCAGGTA TTACTAGGSA TGATAAGGGA
ACACFATGAA CAACTCAGAA CATAACTTTA ATAATTTAGA TGAAATGGAT CAATTICTIC
ATAATCTCAA GCTAATTAAA CTTACAGIGA ATTAGATAAC CTGCATAGIC TTACAACCA]
TAGAGGGATT GAATTCTATG TTAAAAATCT CTGAAAATAA AATCCCCTAG CCCAAAGAAT

AATGACA AATTCTACCA AACATTTAGA AGACAAAATA ATACCAATIC TATAGCATGA
TTCEATTTAT ATAATAGTCT TTGAAACATA AAACTATACT AGAGGOATGA AGAAAAGATC
AGTGOTTATT AGAGATTGLG GGAGGGAGAA GGTATGATTC CAAAGGATAG TACAAGGCAG
TATTTTCOAG TGATAGATTT ATCGTGCCCT GATTGIGAIG GGAGTTAGAT GAATCTATGG
ATATCTTAAA ATGTGTAGAA CTTTACACAT ACATACAACC AATTIGCCTA TGTTAATIGA
ARAAATAAAA TAAAAACAAA TTATTTACCT GOIGOGTTAG CTACGTACCT AAGITCAATA
GCTGCGTTAC TGTAAGACAA AAGAAGCATT ATTAGGGATG GAGTTGTTNC TCTGTGTAAT
GACAAATACT TCCTTCACTA AGAAGACAGA ATTGTTTTAT GCACCTTTAA AAAAAAACAA
AAACAAAAAA AATACAACCA ACAAACAGTA ACTTGCTGOT GCGGTGGCTC ACACTIGTAG
TATTAGCACT TTGGGAGGCT GAGGIGGGAG GATCACTTGA GACCAGCATT TTTAAGACCA
GTICTGGGCAA AAAACCGAGA CTGTGICTCT ACAAAAATAA AAAATAAATA AAAAAAATTA
GCTAGGCATA GCAYTATGTG CCTCTAGTCC CAGCTACTCT GGAGGCTAAG GTGGAAAGAT
CGCTT TGOAAGGTTG AGACTGCAGT TGCAGTGAGC CATGATGGCA CCACTACACT
CCAGGCTGGG CATCAGAGTA AGACTCTGIC TCACATAAAA AAAATAATAA TAATGATAAA
AACTAGTCTG GGCATCGTGG CTCACACCTG TAGTCCCAGT CCTTTGOAAG GCCGAGGCAA
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GAGAATTGCT IGAACCCAAG ACTTTGAGAA CAGCCTGGGC AACATAGCAA GACCCCATCT
CTATTTAAAA AACAA ACTTAAAAAT CCAGCAAATA CATAAAGCAC AAAGCCGACA
GAAGAGGTGG AGAAATCAAC AAATCCACCA TCAAAGTGGDL AGAATTTCAT ATAATTTTAA
GTTATTGOTA GGGTAAACAA TCCAAAAATT AGTACACTGT AGASAATTIG GTCAACATAG
TAATAAGTTT GCTTATTACT ATTTATCAGT ATACATAGTA TACTGATTTA TCAGATACAT
AGTATATGGA GCCCTAGAGC AAGCAACTAT AGCAGIGTAT CTCAAGTATT TTTACTTCAT
GACCCACATA GCAAATGATA TGTGTATATA ACACACTGGG CTAATTGICA GAGITCAGTT
TCTGICCAAA ACCCTAAGAT CTGGAGTGAT TAACCTTTCA GCACTCTTAG AACTCACTTB
1116 AGCAC ACTGATYGAG AAGCACTGAA AGACT CACT CCTCAAACAT ACATGGAA
TTICTAAAAA CTATGTATTG GGC_GGG GC AGTGGCTCAT GCCTGTAATC CCAGCACTTT
GOOA GGCGJGTGGA T GAGGTC AGGAﬁR CGA GACCATCCTG GCTAACATGA
TGAAACGC .G TAGCCOG ATGTGGTGGC GAGTGCC {91
AGTCCCAGCT ACTCGGGAGG CTGAGGCAGG GAATJGTG CCCAGOA GLCGGAGTTO
CAGTGAGCCG AGATCGTGCC ACTGCACTCC AGCCTGGGCA CALAGCGAG ACTCIB, 1€
AAAAAALC AACCAACTGA CAAACAAAA AAACTAAAAA ACAAAAACAA AAAAACTATG
TATTAGAGCA TGGGTT GCA AACTATGGCC TGTAGGCAAA TCIG
TITATTTTT TTGACATAGG GTCACTACAG GCTGICACAC AGGCTGOAGA GCAGIGGTAT
,CATAGCT CQEEGTAAEE TCAAAXECCT GOGCTCAAGE A ATTCTCTTG ECIC?,,{CA

—tiC

F?

™

>

ol T CACGCTTGAC
TAATGTTTTT GTAAATAAAG TTT1C CAGA ACACAECCAT GCCTTTIGIT TATGIGITAT
GTAGGGCTGE CTGAGT TAGTTGGCTA AT AAAGCCTGAA
ATACTTACTA TCTGGTCCTT TATAGAAAGT GTTTTCTGAC CCTIGTACTAG ACTAGCTTGT
CTCAAMATTC T TTGOAAGTTT TCTCACCACA GACC ATAATGCACT
TGAGTTAGAA GTAAATAAGC AGATAAACAA CAAAATCCTC ATGCATTTGO AAATTARAAA
TAACACTTAA ATAATTCATA TTCAAAGAAA AAATCAAACT GGAAATTAAA AAAAATTTTA
AACCTACAGA TAACTACATT AATATGCATT AACATTTTTA GAACTTAGGG ATAGTTACAA
TGATATACAT TAAAACTGGT AAGAGGCTGO GTGCOTTCRC TCACGCCTOT AATCCCAGCA

C TTGGGAGG CCGAGGLTOG GOGATCACGA GLTCAAGAGA TT@AAA.CAW CCIG CAAC
GbIGAAAT CCCGTCTCTA CTAAAAATAC AAAAATCAGC TGLGCOTGOT GOCACG
TGTAGTCCCA GCTACTTGUL AGGCTGAGGC AGGAGAATCG CTIJAACCTG OGAGD -AG
GTTGCCGTGA GCCGAGATTG GGCCACTGCA CTCCAGCCT 0 GCGACAGAGC GACACTC IG
TCTCAAAAAA AMAACAAAAA AAAAAACAAA AAAAAAAACT AGTAAGAGGT CCCAGTGG
CACACCTGIC ATTCTAGCTC TTTGGGAGAC TGAGGAGAGA GOATCAGTTG ﬁGGCCAﬁGAT
TCAAGACCAD TCTGGGCAAC AIAACGAGAC CGCATCTCTA CAAAATTTTA ATAACAACAA
CAAAAAAACT GLTAAGAGGL AAEAT GAAT AGTACTTIGT GﬁGAGTTTAT TAGCTTGAAA
TACTCATAAT AGAAAAGAAA ATTAATCAGC TAAGCATCTC ACTAAAGAGA TTAGGAGAAT

ARACCTAAGC ATAGTTTTTT TCCCCCAAAC ATIATTATAT CTGGAATAIT GAATGCATTC
TTATIGCTAT TTICAAAGATA CTTACTCTAA GGAAAGCAAT TGAATTAGGT AGITGAACTC
TATAGTAGAT TTTCTTTAAT GAGTCCTTTT GTTCTCAACC TACTTAAATA ATICICATTT
g??}TTATGA TAGTTTCAGA TCTACCCAAA GGOTGACTTA GGAATTTAAC TTCTAAATCT

.—q—.‘

AAATGA AAGGTTTATA ATCTTIGIGT CATATITTAC AGTCGTTAGC GTTTAACAAT

TTATAGCATA GEATTTGGBT TTITITITIT TICATTTTAA AGAAGAAGTT TATTTAAGCA
AGACACTTGA CTAAGGGAAG ACTATCTIGG AGTTATTATT ACTAGAGTAA TTTATTICIA
CTTAAA&AE A GATTGCCCCA CAAGTAACAG CTACATAAAA AACAGTTGTA AAATTGICLT
TGOITTTACA ATGATAAATG AAAAACATTA AAATICTCTA ATTGAACAAG GTATGCAAGG
ATTTTTATAT TGTTTTTTGC TAAAACTATG ACAGCAAAAT AACATCCTCG AGTATAAAGA
TAAGAGCTGA ATGAGCAGLC CACTAGGGUA CAAAGGGAGT CTTTICACAG AACCAATGCT
TCTTTTGCCC ACCCCATCIC CATCGAAGTC AATCTAAACA TATTATIGGC CATTTAGITA
AAAAAAGAAA GAAAAGNAAA AGCAATATGE TTGTGUACAT ACACCAGTTA CTTTATGTGC
AATAAAAGAG TA GGAAGEGB AAGOTGAAAG AATAGAGAAA ACTATGTAGT CAGGATGTGG
TGGAACCAAA TTGCAACTTT CTTTITITIT TTITTTITTT TTTTTGAGAC AGAGTT
TICTIGICACC CAGGCTGGAG TGTAGTGOTG GCCCAATCTT GGCICACTGC AACCT rrr
TCTCAGATTC AAGCCATTCT CCIGCCTCAG [CTTCTGAGT AGCTGGGATT ACAGGTGCAT
GCCACCATGC CTGOCTAATT TTTGTATTTT AGTAGAGAT GGOTTTTCAC CATGTTGGCC
AGLETCOTCT TGAATGCCTG ACTICAAGTG ATCCACCCGC C _JC
GGATTACAGG CGTGAGCACT G GCCTGGCC AAATTGTAG TTICTAATIG AGACTGICTT
CTIGGTICTGG AAGAGCAGAG TTCTGCA TAACAGG TCCCCCTTTT AGTAGACATC
TCCATGICTG CTGCTGGAAC AEAICABTTT TGTCIIAAGC CTCACT_CCA AATGTGCAGA
TOIGICTGGT TCATTGATTG GCTGCCTGIC AAATTGAAAC CTGATCTGCC TCATIGGCAA
ACCOTGCCCC TTACAATAGG CTTTCATIGG TTTACTAAGE CGIGIGGIGC GIGGCTGITC
?E%TLAAACT GCACCACAGT TTAAGATGAA CCTTCAAATG AACATTAICC TIGTTCICAG

—.Q._¢
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C TTTAACA b
AAGTGRAGCT GTTCTAGCTA TAAATATGCE AACTCTGETT GCICGTCCTA TTATTGACAT
TATTCCTTTC TGIGGTCTCA GOTGCCTCCC ATGAAACTIG CTTCTAGGAC ACTAGGATIG

AGAACCATNC AGCGTAACAT ATCTGTTACG CTACAATAGT TTATTTICAT ATTTTAGCTA
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G0
AAGCATTGIG TTAATTIAIC ACATTGEATT TGGGTGAATC CCTAGAE AG TCTTGCTTAG
GATAATTAGG AAMAGITAAC TTTCATTGTA TCAAGGGACA GOTAGAACAA AMTJC(.TT
TIOICCAGGA AACTATTAAA TTCTICAAGG AAAACTTTAG TTATAGGGAT TATTTTTTAA
ATGICTAATT TCAGTAACAA TAT TGGGAC ATATTTATTT TICCTICTGT TTCCTATCAG
AAGTATTTAA AGTTATAAGA AAATTGIGGT TTTIGCCTTT ACTAATEAM MATMTCAA
TTAAATTCAG TTACTITTIT TTGGAGIGAT TGATGTTCCA GTATTCTICT AAACAACCAC
GLGTACAAAT GIGAATAAGA TAGGACCGTT GCAGICCAAG AGCTIGITCT GTAGICCTTI
CCTTTATATG ATTTTITCCC CTCATTTAGA AGTCTATAAA (C AAAGC AA GTATTACACA
CIGATAATGL CIGAATAAAT CAAGAGCAAG AGATAGGATA CTTTGCAAAT ATGCATATTI
ATTAARAATG TACTTTAAAA TAGAGATTAA AATTCTCGTA TTGAATGTAG AAT AGGT_AAG
CATTIATTIG TGAAATACTC GAATGCTTCA TGTAA” ACT TTCTGAGTTT GIATTTTTAG
AAAGGAACAT TTTGGAGGCT GAGGCAGGAG AATGO! GTGA ACJI (GGAGE EGGAG o€
AGIGAGCTGA GATTGTGCCA CTGCACTCCA GCCTGCGCGA CAGAGCAAGA CA
ATAAAAAAAA AAAAAGAAAC ATATTTATTA AATTAGTTG T GAAATATTTT TMIGAAH
TATTGAAAAC TTCTGTIGAT TTTTCATGTA CTGATGTT TAGATTCTAA ATGGAGTTTA
AAATTTIOTT TGTAAATCAC AAGTTGGATT AGAAATTTAA TAGTAGAAGT GTTGCCTAAG
GACTATTTTA GOIGCTGIGA GIGAAACTGT ATTTTTTATA AEAAGAATTT TAGTIGTAAG
GGACAGCTTA AATATAATTG AGATCTGIGA AAATGTATIC TGTCICTATC ACCTTCAGAA
CCTGIGTATC TCAGTTGAAT GTATAATTTA TAAAAATTAT TCTTGITTIA ATTTGOIGTA
ATCCAGCCAT ATCCAGTATC AACAAATAAG TCTAAGT GG CICCTTGACA AACTTQMCT
GGCCACAAGA GAGATCAGAT TTCACCTATT AAAAAACCAA ATCAGACCAC TTACACTGAC
AGTCTCTTCT GGGA; [CCTC AAATTAAGAA GTUATCCTT TGTGAAATAT TACACTACCC
HCI AAAAGTACCA CTTAATGAAA ATCTGTAGAC ACIMATGCA
TGA M GGCA _I TTTI C CC CCATTTCAGT GATCTTGGTA TCCTGGGATA
TIGITTTTAA AATTATCE T TGAGAATTTA GIGAAACGTT CCCTTTAACE
AACTTAGOAA AAATTAMAT CTTTG ACAT GATUTGAGC TGTAAAATAA ACATTTTAAA
CIGGGAATAA TTGGAGTTTA GTTAAAGAGA TAATGTATAT AAATATATAA CATAGTAGCA
GCATATAATT CTGTCTTACA CAAGATTTTT CTGAATAGTA TAAACAGTTA TGTAGLCTAT
TAGGAGTTT GTGAATAGAG TTTAAAATTT TGTTTTGAAG CTGCAAATTT GATTAGAAAT
TAAACAGTAA AGTTATTACT TAAGGAACTT CGTTTTAGCT GICTGAACAA CTTACTOTAT
AAAARATCTTT AAACATTICIC T ATG TGATAAGATA TGCAATGACC TTAATTTTAT
AGATTAGAAA ATAAAAACAC QCTCATTAAT TTACATAACT GACAGATIAA GTGAAACTTC
TCTTCTGATC ACGITAGCAG AATGCCAAAT CTTGICGIGG CACTAGAATT AGACGGTAGT
TTTGATAATA CATGATTTCA CTATAGACAT TTGTTGAAAC TATTGGTAGT TTTAATCACT
CTTGIAATTT TCAAACTATC TAACGGGAGA GEAT ATCCA TCCTGITTIC TAGACAAACT
GITICATCTO AATGAAATAT ATTCCTAGAG ATAATTATCA CTACTTCATC TTTTGRITTT
ATTTTGCACA TAGAATTATA GTTCACAATG ACTTICTGAA GCTCTAAAGT TGCAGCTGIG
AGCTTCTTTO GCCTGTAGCG ACTGLGAAAA AGCACCCCCG TCCTCCCCCA AGCCCCCCCA
CCAAAARAAG l%eh?&.ﬂ% EELEACMTA GCIGTGGGCT TTTTGTAGIT ICAGAACNA
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GOAGTTGCCC AGGH TGOTGT GATCATAGCT TGATGCAGCC TTGAACTCC
GGGTTCAAGC AAT CCTCCCA CCTCAGCCTC CAGAGTAGCT GGGAU‘.%('Z%E E(TZAG%?! '"E
J J !

ACCCAGCTAT TITTTTTATT TTTTAATTIT TTTGTAGGIA
CIGCCTOICT CAAACTCCAG GGCTCTCAGG TGATACCCAC CACCC CCCAMGL
ACCGAGAGTC ACTGTGCCAG GCTGAGTTTA AAATTTCTTG AGTTGGAGTT 7A JLIATT
TITICCACTA GITATTAAAC ATGTATTTTT GTATAAGGCA CTGTATTACA TT
GGATTCAAAG CTAAATTACA TGAGACGCAT CATCTATTAT GGAAGATGIT AC TTAAGAAG
AAAT GAGTGT AATGTAGCAG AGAATTAGAT AAGGGACGTA TGAMACATA TAMTGCTGT
TGAAGTTCTO AAGAGAGAGA GTGTTTAGAG AAATTAGAGG AGICTTTGIG AAGTTATCAC
TAGAACTTCC TATTTTTGIC GAATATATAG TAGATTTTGG TGTGMAUG TGGAT TGGA
CATTCACTCA GAGAAGGAAT GAGGGAAGAA TGGTGGAGAA GAATGGCATT CACAGTAC

T0AC AGAAGTTAAT ATGGAGAAGT GOCAAGICTT TTCTIUCTE

TTCTCTTCTC TTCTCTTCTC TCTTICTTTIT CTTTTTTCTT TTITICTEIO 1
GAC TTTGCTTTTA CCGOAAACTG ATACGTTOGG TCATGTACCC 1GGCCAGTCA
GTTCTCTTTA TTCTAACACT TAGCCGATCA ATTAGATTTC CACATICCAT GATATGICAG
TTTTCGIGAC CCTTATTTTT CCACCTGOIT TATAAAGGGA AAGAATGTCA TATGTCACCC
AGGCTCTOGA GTACAGTGGC ATOATCATAG GTCACAGCAG CCTCAAAGTT TCCAGTTCAA
GCGATCCTAC CIC CTTGGCT TCCTGAGTAT GTGGCACT GGIGCATGE CACCATGECC
AGCTAACTTT TTTGTAGAGA CAGGGTCTCC TCC CAGGCTGGT C TTGAACCCCT
GACCTCAAGT GATCCGCLCA CCTTGGCTIC CCAAGATATT GGCATTACAG GCATGAGCCA
CTGTGCCGGC CTGAAAATTT CTCTTTTGAG ATGGCATCCC ACAGAAGIAT ACCTGCTTAG
AGCTAACACT GGTAAAAAGA CTATTTAACC CTATTGCCTT ATTTTACTGT AGTTGAGATT
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GAGTTAAACT GAAAGCTGAA TGACCTGICC TAGGTCATAC TGTTACTTTG TGCCAGAGIC
AGEATGQGCA AATGGATTTC CTGECTGCTA GICTAGIGTC TTTTCTATIT ATTGIGCIGT
AACATACAGT TTTAAATTIG TATTTTTATG CCCAATGOAC ATCGTAGCTC ACACCTGIAA
TTTCAGCACT TTTGGGAAGC CGAGGTGGGG GGATTGCTCG AGACCAGGAG TTCAAGATGA
GCCTGLGCAA CATAGCGAGA CTICCGICTCT ATAAAAAAAA ATTTAAAAAT IAGCI;AGTB
GICATGIGTG TgCG.GTAGT CCTCCTIGTG GOAGGTTGAG GIGGGAGGAT CGATIGAATC
TAGGAATTCA GOACIGCAGT GAGCCATGAT TACACCACTG CACTCCAGCC TGGBTQACAG
AGCAATACCC JIC CGAAT GAATGAATOA ATGAATGAAT GAATGAATGA ATGCCCA

CCGTAAGCTA TGTAT AGCAGCTITT TCATCATAGG CAGTTTITAC TCTTATCAGT
GGACAACCTA CAAAATTAAC TAAACACTTA AGCAATTAAC AGAGGAGGCC TTGITCAGAG
TGAGAAATCA TTAAGCATTT GITGITGAAA TTTCTTACTG TACTCTGTTT TAATTCTOIT
TITITTITIT TITAATGITA CTIGITITAG TTIGGATICC TAGTTGAAAA GGGAATATGA
TICCTTTAAA ACAAAGATAC TCTGCTTTAA AGCAAAGGTA TATCATCCTC TTCATGGIGA
TTGCCATGGA AACAAGACAA TGTAAATTTA TTCAAATAGT ACACAGTTTT TATAGITATT
CATGAGL COAAGGGACA GTTAATCCCT ACTGATCAGA TAAAACCTCA ITGTTTCAIA
CTAATAAATG GITTTTTTAT GCTTATGAAA GGAAAAGCCA GAAGGGTAAT TTTTAGIGTT
TAGAGAGCTA GIGATICTAG TTAGGGAACT TAATACCTTT GAAGTTATTA GTTTGCAAGC
ATAGAATCT ACTACTACCA AGGTGACCCC TAGCAGAT AGAGTACCAT TAACAAGTGT

T C CAAAGCCAAC TAGATACCAA GTC&TGCTTT TTACTCTTAG ATTAAGAAAT
TCAGGTIGAG TTAAAGGATC AGCTGTTAAC TAATAAAAAG CAGATTAATA TTACAGAGCC
AGGCTCTGTC CTGGTTATGG ACITAATCTT CACAGCATCC TCAAGAGATA AAAATGAATA
TGCATA TTAGATGAGG AAATAGAAGA TAAGTAACT CGCCAGAGCTA TGACGTGAAC
TCAGGTAATG TAGCTTAAGA GCCCCCACAT GTATGTATAT TGGGIGIGTG TGIGGAGGGD
GIGCGTGTEA GIGCTTGIGE ATGCOTGIGL TATAATAAGA AAAAATTAGC ATTTATGCCT
GTAATCCCAG CACTTTGGOA GACCGAGGCA CGAGGATCTC TCAACCCCAG GAGTTCAAGA
CCAGICTAGG CAACATAGCG AGACCCTACC TCTACAAAAA AAG&X&ETGG o TIAGC%

GAGTCCAGOA CATIGAGGCT ACAGTGAGCT ATG TG AC C CTGCACTC CAGCTTGGOT
GICT CCAAAARAAA TAGAAC

GACAMGAGA GACCCTGTCT AAAT CTG GAGGCCTGIG
TICTAGICCT AGCTTTAGTA CGGCTAEACA GIGACACATT AGGCTACCAI TTAACATCTT
TGAACCTCTG ATAATTTOTT AACAATATGG GTAAAAATCA CTAAGATAAA TCAAAGAGCT
CCAGCATTCC CTCCAGCTCT GAAATTCTAT GATGTTTTAT ETTATTTTAC TTAEAAﬁAAT
AAATTATATT ATGTATATTT AAAGTATACA ATTIGATGTT ATGGGTTACC T
TGA WACTAT AATGAAACTA ATTAACATAT CEATCATCTT ATATIGTTAA CCATTTTTTT
GG CAAAAGCAGC TGAAATCCAC TCATTTAGCA GOAATCCCAA A
ATTAA TTGTAATTCT CATGTTGTAC ATTCGATCTC TAGACTTGTT IATGCTALAT
TGACT TTTAAACATT CTACTCAAAT

CAACCCTAAG TCAGGGTTAG CACAGACAGG
GTTARC AAGCTAGAAG CTGCCACATT GTACCTGGGT GITTATATTT CICTAMICT
CTGATC ATATTTTAAT AAATATAATC ATCAGGACAC CAAAATICAT TCCITACCTA
TTAAAAAATT CIATICTAIT TTATIGTTAA CATTHRCEAG AGCATGGTAC AGAT] CIe
ATACCT ATCAGAAGCC TATGTTTTAA GICCAATGIA TAGGCACTGL ICTG
WWUWMAUMRUGUUmmMTU%WUAMU@HHIUMMMT
CACCCTTGCT TAGCCTATTT TTTGGCAAAT CTACACCTTG GAAATAGTAG TAAATGACAT
AACCATATTA ATATTTATGA TGTGATTTAT TITIGITTIC AAGTCATATA CTGGGGAAGA
TICTCARATA TTAAMACAAT GTATCTITAC ATTTATGTAT GICGTICTIL TICTOTITIA
CARCCLTTOT ATTILCATIT TTAACATICC AARAGOTAAA CCTGTAATCA TARTGITTIC
TTCAA TAAAACCATT ACGTTIGIAA TAGAGAGCC KRG TTAGTTAACT
HTETLEAC JCATTTIATA TREILITITA ATTITGATCE CIGGATTITT AATIGATIAI
TAMCCTICA TTAGGATATA TATGAAATGT AAAAATATTG AGTTATAATC TACCGTTTTC
TAMATTTTA TACIGCATIT TTATATAGAA ATTCAAATIG CTCATAATCA TTCTAGIGAA
TTTAAGTAGA AAGGIATTTA TTACTAGGTA TIARATGGCT TATAATATTG TTGACAAGGT
TCCACTGCAA AATAGTTCAC CAAGGGAGCT GTGGCCTCTT CTGTGATCAA GAAGCCATCT
DICARCTTCD GAGCTTCCA CTATACCACL TAACECCAGA CTACATTGAG TAGGARGCTO
Immmmﬁmmammcmnm ATG CICTGE
TIGTAACCAC AAAATGGATG CCTGTTGATA CTTACGAAGC TCATCATIGT ATGETGUGTT
ETTTGCTAAT ACTTTCTIAT ARAAATTARA TACCTCCACA ATCATGCATG CTAGCAGAAA
CAGCAGAGGA TAG CCTCACTTCC TGCTTATACC TGICATGCAG KIATACACAA
CCCAGAACCC AGCWGAA O GGAGTTIGAG AACTAGTATT TGTATTGICC CAGATTCTGL
BGTCORACAR TTCATAGICK ATGGAAGTTA GAATGACCCT TGAATTACAA TCGGCCACAT
ATCACARA TACATTANAT ANGAGTAATT TGCCATAMAD CTCTATGITT GIATACTICT
TTGTJTTTTT TTTTTTTTIT TTTTTTTITT GAGACAGGGT CICACICIGT TGCTCAGICT
mmmmmubncmATmmmmcmmnmrummmmcmmmnc
TCCTGCCTCA GCICCTGEIT CAGECTCCIG AGTAGCOGAA CAACAGGTAL ACACCACCAC
ACTTICCTAA TTTTTTATTT HTTATTTT GIAGAGATGT GGGICTCACT GTGTTGCCCA
GGATGGICIC GAACTCCIGG GCTTAAGIGA TCCICCCAAA GTGTTGUGAT TACAGGCATG
BALLACTOTG CLIGCCCAT SEACTACATA TATITARAAG TACTATTTAA ATCTCIAGGA
TOAATGAAAG AGGCAGTAAG AGAACAAAGT GAATGAAAAA GTATTICTAT ATGAAGIGAA
AGCAGGAGAG TCCTCTCTO] TAGAGAACAA CAGAATTGCA TATGACAGAC TAGCTIICTT
AATATTTCTA GAACTTGATG GCTGIGAAGA GCGICCCGTA GGAATICTCCE CTICACITAG
GAAMACATAC CTCAAAACCA TCAGCTGTTT AGCATGCACC TGCTTTTCCT GGTATATCTC
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AGTGAAGCAG CTAAATTGTA AATGATTAAG TAAACTTTGC AGTQTATCAT GIGCAAAAGC

‘-’P

Auuunm
CTIGCTCTGT TGCCCAGGET
AGATT CACGCCATCC TCCTIGCCTCA

C JGC AAT TTTTIGTATT TTTAGTAGAG ACGH
TGACCTCOTG ATCTGCC
CAT TGCOTTTTAT ATAATTCTCA TGOTTCTAGT CTCOAGCT
ITC ARACAATAAT GIGAGTTTGC TAAGAGGTCT AAATAACAAA
ATCCAAACCT ATACACTGGG CAATGCATCT GAATTATATG

-—-4

CGCCACAACA

CCATGATGOGT CTCAATCTCC
GOATTACAGG CAIGF
AGGATTTIGA TCACT
AGCT AAGTGT CCAAACACAT

L)

-s

TGAAATTTCC TGCCATTATT TAAGACACAA AAGGAACAT

AAATGCA TTGOAAGCTG TGAGT
T uCATTGCG TITTTITIGTT TIGITTICIT T
GGAGTGCAGT GGCOTGATCT CGGCTCACTG CAAGCTCTGC
GCCTCCCGAG CAGCTGGOAC CACAGGTGCC

rGTTG CACTGCACTC ATGGATGAAT
TTGTTTTITT GAGATCGAGT

GGTTTC ACCATGTTAG

—-q

07

ATT TGATAA TGTATTTA&T

TGTGAGTGGA GTGTTCAGAA TGAGCACGAT GGGIATAACA T T BT GG

TGARATTTAG TGT.

AAATCCA AAGAATCAAT AGACAAGICT G

T TAACCTATAT

GTTTAAATTA GCATTTTTAG ATACTGATTT TATICCTAAT TTCAﬁAATTC TCAGCGTCTT

¥ —d

GCCGATCAAT ATCGCAGGCA CAGTTTATTT GGCACTGGCA AGGATCAAAC AGAGAGTIGG
TGGAAGGCTT TTTCCCGICA GC

GATCACT E

AACAAATTTA TGAAGATTTG CGCCCTTACO AA

TTTGACTTAA 'TTTGTTTCC CAKI'CAtAT 1 AAAGATC
GAAATTGGCT TCATAAAGCT fAFAGAAT CTCAGAGCCT CATCCTICAA
CTA GOT CATTTI TCAGTTTTTT TETTGTAACT

AATTGIGICC AAAGAAGTTT g1

BGGA 101 TGBT AGAAGT TTCTCLD

AAGGTAA ACAGTGTAGG AGTCT le
C TTTTIGCTTT TAATAGGGTA
A GCTAATGAAD

—!
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ATTAGAACAC TGGAATAATA

uCl
L”TVAGAACA TICTTTTGAT GATTTATTTT

CA TGTGATAAGA L1006
GAGTAACATT TCTAAAAAAA GGTACAGAGT TCCATATTIC TAIGTICTAT ACWT&CT]TA
C TGICAGATGT TGGGCTATTT CA CAA

AAAACA TTTIC AGTATTAGAA TGATCAAAGT GAGCTA
AGAATAATGT TAATTTAATA GCT ACACTT CTTGGATATT ACTGITTGIC ABBCAIT

T TGITTTIGTA TGCC
TAGAGCAC T

A AAGAAG
17 TGGTGTGT AGAAGTGGAA AGGGAATACA T6CTT
GT ACCT}%?CAI EEggLTGATC ACTTGIGAGT TTTTICITIC AAACATCTTA

AG AGCTTTTICT AA ACC
GGTAATATCT TATTCATCTT TCTGAGAATG GAGTA
CATCTTAACA TTTGAAATAA TTTAATTTIA TTATI
ﬁﬁCACFAAAG AECATTGTTA TAATCAAGTA CCAGTTGAAT \

TTAAAG AAATTGTTCT GACTTATTIC ATTCTTTATT GATTCAAATT CIGTT ARAA
YTWTAWATTT TAATT. I CCAATTAAAG AGAAAATGGC A
TGATGT GAACAGACTA AAATTTATTG TATAIAATTT El(

AT TAATTTGOGT TCTTTTAAAC CTAIC
CTIAGAGTAG TCACATGTTA TAAIAETEAT AGTTGATCAA AAAAT

ICTCTCICIC 1 CACAC ACAC ACACATGCAC ACACACTTAT GTACTTICTT
ACCTAAGATC TTAGATAACT ATTACAGATT AAATACTAAT CCACTGE
GGCAAGCATA GIGAATTACA TTTICT
TTTATTCA AGTATGCAGA ATGTAAATCA ATTGTTITIA TAACTT ACTTG
CTGTAGTTTT GGRAGAGATA AGACA
TTICT AACTACCTTT AGAACTTTAG AAACTGATAA TTTAGGAGOT IATIT

T GACAGCTTGA TTAGGCAAAG AAAAAATIGT GA%E%;EAGA TTITIGITIC

TATTTT AGTCAGTTTG 6

CACT ACTATG A

C\

AGCCTC CCAAACTACT GGG&TTAEA%
CAGT AETGAAATCA ATGLGGAGGA
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T ATGIGATATC TCATTTAATT CTTACAAGEG TCTAACAGCT

ATGCTA AGAACTTTA
GTTACTATTI ATCGECATTT TAIAGTTGAA GATACCAAGL GTTAAGAA
GAGCT GGCTTTCAAG TCTATATTTG TCTACFTCTA
CTTTGTA TGAAATATAT ACAGGCATAC TTIGI]
CAGATA TTGCATTTCT TATAAATTGA AGGTTTGIGO

GTTCAAGAGC TACAGCTAA TGGCC
GCATCAAGAC ACTATTTATT I
TOTGCCTGGC TTTATTGICA C
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T TGACAAACTT
TTAT

CAACCCTLCG TCAAACAGGT CA!ATTABCC ECATTTICCA ATAGCATGTT CTGITGICAT

GICT
COGOICTCLC TGTTICCCTCA

3.

A GATACAACAA

10T TATATTTIGG TAGTTCTIGA CTGGCCATTC ACCATTICIC TCCCICICCT
AA AATTGAAATT AGGCCAAT

TA ATAACTCTAT

AATAGTCTCT AAGIGIGTTT TTTTTTTITT TCGAGACTGA GTCTCACICT GTTGTTCAGG

CTGGAGTG
TCTCCTBTCT IAGCCTCCTG AGTAG
A TTTITAGTAG AGAT

LEAS
%

TITAAATCAA AAGCTA

A GTAGCACAAT CTCGGCTCAC TGCAATCTTC GCCTCCCGGG TTCA
GG ACTACA Gﬁc
GGTTT TIGCCOTGTT

CCTGAACTtA GGTGATCCGE CIGCCTTCGE C1
CCGCTGIGCC IGGCCCATCY CTAAGTGTTT AAGAGAAAGG A

AARG TGATTAGCCT TAGTGAGGAA GCCATGTEGA AAGCTGAGAT

C AGCOAT
G "CCCCCOATC ATGTCTGECT
BGTCAGGTGG ATCTTGAACT
CCCAAAGT GETGGGATTA CAGGTGIGAG
TTCACA TGICTCTCAA

AGGCCAAAAG CTAGGCCCCT TGCACCAAAC AGTTAGTTTG CAAAGGCAAA AGTTCCTGAA

58

TGC CTTGGCCTCC CAAAGTGETA

AGGOA
GTGAGGA TTICTITTT TAAGAGACAG AGI"ICTCTG

TGTTGCTCAA GCTGGAGTGC AGTGOTGCCA TCATAGCTTA CTGCAGCCTC GAICTCOTGO

GCCCAAGTAA TCCTCAGCCA CCTGAGTAGA TGGGACTACA GACATGE
GCTAATATAT TTTAATTTTT TGIATAGAGA CAGGGTCTTC TAGTGCTTCC TAGG!
TTGAACTCCT GAGCTCAAGT GATCCTCCTG CCTC
CCGCTCCCAG CCAGAACATT TTCTTG;TTG ATGGOAAGTA GCTGACCAT
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GGAAATTAAA AATCCTACCC CAGTGAATAA AACAATGATA AGAAAGCAAA GCAGGCTTTT
TGCTGATATG GAGAAAGTTT TAGTGGTCTT TATAGGAGAT TAAACCAGCC ACAACATICC
CTTGAGCCAA AGECTAATCC AGAGCAAAGC CCTAACTCIC TTCAATTCTC TGAAAGCTOA
GAGAGGTGAG GAAGCTGCAG AATAAMAGTT TGAGGCCAGC AGAGOTTGGT TCATGAGGTT
TAAGOAAAGA AGCCATCTCC ATAACATAAA AGTGCAAAGT GAAACAGCAA GTGCTGGTAT
AGAAGCTGTA GCAAGTTATC CAGAAGATCT AG%TA%GATC eXCGATEeAG ?TGEETGCAC

A 146 CTTAAG A TATCTA CCITIG
ACAACAAAGT CTTGATGATA CCTGITTACA GCATGGITIC CTGAATACTT TAAGCCCATT
GTTGAAACCT GCTTAGACAA AAGATTCCTT TCAAAATGTT ATTGCTCATT GACAACACTT
AGICACCAAG AGCCGTAATG GAGACATACA AGGAGACTAA CGITG TTTC ATGCCTCCTC
GCITAACAIC CATTCTGTAG CICATGUATC AAGAAGTAAA TTAACCTTTT AAGTATIATT
TTAAGAAA TACAGTTTGT AATGCTTTAG CTTCIGTAGA TAGTGATTAT CAGAGATGGO
TTTITAAGAG BTTTTCCABA AACCTTCTG GAARATATIC ACTATICTAG AAGICATGAA
GAAIATTTGT GATTC AGGAG AGTAGGTCAG AATATCAATA TTAATAGGAA TTTGGAAGAA
GTCGATICTT ATTAAAATCA AGAGTTTAGT GATAGACATA CTGAGTTTCG GATACCTGTG

ADTGT ACAGAAGTCA GCA

CCCAAACC CACTTTGE I
CCCTGGCo TGIGCCTICT TATTICIGAA TGACACGCTT AGAGTACTAT TTTTTTGACT
TAGCAATTTT AGAAATTTIC TACTCATCTC CTATIATGGT AGATTTCCCC TCCTTCATTC
CTCCTCCAAT ATAATTATAT TICGICATAT TAATAATTIG TTTATATATA TTTTTAATAT
AATATGATAA TATTETATTT ATATTATIAA AACTACACAA ATATTATATA CACACTACTA
CCAACCGT GITATTATGG CCACCACTAC CTITAITITT TTCCTTGTGT TAGTGATTOT
CITIGT TTA TTTTCTTGGT TIGAGIATT CCTTTTACTA ATTTTCTTTT TICCTATTIC
ATCTCTCAT TATTTGITTA CTCATTIGGA GIGTTCCTIG ACTTTTATCC CCTETTACCY
JIGACATTT TAATTTTAGT TATCAAATTT TTAATTICTA AﬁAA]GCT C TIGITCICTT
GITICTT CTTCECCAEC GEEAAAAAT CTATGATGTT ATAGCAAGGA TCATACATTG
TCCCAGTA GGTTAAGAAA CCTTGOTTAA AACCTG GI ATCCCAGTAA GTTAAAAGAC
TTAACGTGT CATCTTCAGT ATGGATGAAA GAAT C TTICAAAAGC AGTTGGTTOA
GAAGAGAAT GOGACAAATG CICTTTTTAA AACA£CAATT TTGTGATGAA CTCAAAITGE
TTTTAACT TTACCATTAT AATGAATGTA TTTGATCCAA AATGTTTAAA ATCT.
[GTCATTTA AATAACAAAT TACCTTACTG GIATCATGAA GAATAAATGT TTGTACIGAT
A TGAA ATAGAAAGTC AATGAGGAGA AAGAAAAGC

gGAAAGAC TICTCATTT AGGGGATOA

ATTATTT ATTTICTITI AAATATTTTA GTATCATGGT ACAGTCACCA GAAAAAGCTT
ACAGTTCCTC ACAGCCIGIT ATT! CﬁﬁtAC AGAGﬁ GOA GACTCAGGTA AGGETT\TBT
AARAAGGTAA TTAGTTTATG ATAGGATAGT TATGATICTA TGTATGCTIA AAATTCTCTA
TTTTGCCAGE ATTTTAAAAA TTG TCTTAA GCTAABAGTC TGAGTTTATA TTICAGTTTA
TATTCATICT AAGGAAAMAT GTGGTATCTG AAGCTCTAAA AATAAAGGAC TAGATC
AAGTACACTT TAAA%AGTGT TGITICTTTG TTTT%IBTTC ??ATTGE%ET ATATGLCAAA
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CAGAA ACATGCCAAT AAMATGGATG TTCCCCCARC TATICTGGCA
AR SAES ThCSCCTENe SEALCCTANS AMCATCTAR LIAVETTIRE CATLIONIET
CATTIATITC CTTCTAACAA AATAGATTTG GAAAATATAT CTAAGTIGAT AATATGACCA
TACCTTCCAL TGICACATCT GOOAGOTGAC ICACATICEL CCTCCIGEOA TGLTIATETE
TITGLCAAGC TTTAGTACCG TGTTICIGTA TGAATAAAAA CCAGTTACGT TTTCAGCAAT
PATarianr ATARTACS TT el T TACCEN CECTATTT TAICCARATL
CLGMACTCL TCITTTTGOA TCTTTATIT TICATIATCT TACCATCACA TTIGTAGICA
GAGGTICCTA ATCCTTAAMA CCICTGAICT GAATTITCIC TCCTCCAATA
ICGICTICET ETTCTICTIC TICATTITIT TITTITHIT MCTCTGAAA CHCIETEAL
TGIGTTGECC AGGCTGGAGT GTAGTGGIGE GATCACTGLT CACTGCAGCC TTGACCCCCT
GGAC[EAAGC TATCLICECA CCTCAGCCTE ECOROTAGCT CCGACTACAL MCATCCCAC
ICALC TAATTTTICT ATTYTTIGA GADACAGGCT TTTCCCATAT TGLCTAGCLT
ECTCHCARC TECTAMLLIL AAGLARICHT CLCOCCICAG TCICEAMCI TCTCGCACIA
CAGGTGIOAG CCALTGIGCE TGLCCICTIT TICICATITA ATACTITIC ATACCTIITG
Mm%rmmmumwmmmwmprm ACCACGTT
[TCTGACT GTTTTCCCTT GGCCIGTIGE AGAAGCCTCT TAACTATTAA CCCTICATIC
TCICTCICIG TTICATCIGA TATATGAGTA CCAAACTARA TCTICCTITA TCATAICTIA
CITCTGE A AIGTTTTTT TICTAGLTIA CAATICALD CLLICTATI] ATCAAC T80
ACTTAC T GAAATGOTTT ATCTIACCIG GATTGITTAT
CA.IIh.lGA LT Tt SAIATIATT ThCACTOTTE CHCRECTIG
ITICLIT GATICCTCoN ARCTCCTITT AKGAATICTT GAMGATCICD CTTTATIACT
ATTICICCT TTATIACICT AMGACTATG AGANCLICTT TCATGAICTT ATCACCAR AG
TAATICCICT CICTTGAATT CATAGAGGAC TTTCAGATGA ATTCTAAAGA TGCTICIGIA
GCACTTACCA CACAAINGCT ATATTTTAIT TTTTTCIAAT TAGTGGTAR CRAGIATIAT
TATAICTING TAGATTTIAA ACTCCAAATA AAGATACTAG CICCTIACCT TTTIGIGIGT
CTCCTGIAGC ACCTAGCACA ATGCCTCATA AACAGGAGGT CATCATTAAA TATTTAGRAG
ABATTATTTC CCAAGAATAG TTGETTCGTA ATTGTATTTG TCTITTACTT CCTTTIAAAA
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AATTIGTTTCT GTCACTAAAT TGCATCCAAT AGATGITACT TGAGIGLAGA ATTTTCTAAT
GACATTACAC AGTGCTACAT CTGACACTAA TICITITGIT AAAAAATAAA TATT CTGGCC
GOGCGETGTG GCTCACGCTT GTAAATCCCA GGACTTTGGG AGGCCGAGGC GO
CGAGGTTAGG AGATCuAGGC CATCCTGGCT AACACGOTGA AACCCCOTTT CTACTAAAAA
TACAAAAAAT TAGCCGGGCG TGGTGGCGGG TGCCTGTAGT CCCAGTTAET CTGGCGGCTG
AGGCAGGAGA ATGJCGTGAA CCCOOGAGGE GOAGCTTGCA GTGAGCGGAG ATCGCGCCAC
TGCACTCCAG CCTGGOTGAC AGAGCNNNAC TCCGTCTCAA AAAAAA AA AAAATAAAAA
TAAATAAATA TTCTAACACC ATACTTTAAT GOAGGIGTTT TTTGTTTTIT TTTGITITTY
TITITITIIT TIGGIGATAG AGTTCTCACT CTGTCACCTA GGCTAGAGTG CAGTGGCGCO
ATNCTCNGGC TCACTGCAAC CT%%GCQTCC TGGGTTCAAG CCATTCICCT GCCTCAgfgé

ﬂ
)
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GTTGT G C
CACCCGCCCC GGCCTCCCAA ATTGTTGGGA TTACAGGCGT GAGCCACAGT GCCTGGCCCA
GAGGAGATAT TTAATGAAAA ATAATAATCA TTAGATAGGC AGATTTTTAG AAGGAGGOCA
TCCAATGOGT TCTTGGATAT TGGACACAAT AAGAAATATT GAGCTAAAAG TCTGAAGGA
TTGGCAGATA TACIGTTACA GGTAAACACT TTGTAGAAGA AAATAATGAA TOA
TTITTGAGATT TTCTTAGCCT CTTAGTTGIT CCCAGTTAAA GCCTCATATT TTTCCTTTTC
ATGACAATAA AAATAATAAT AAAATCAGTA ATAAAGTGAA TATATGAGAT GTTAAC
TCCTTTATGA CAAIGTCCTG TTTACCAATT AACAGIGIGT TTTTGIGGIG AT(B;&.[AA
GACAAATCTT TAAATCGTCL AAAGCAAAGA AAGAAATTAT AAAACATCAT TAGTTGIATT
ATACGTTGTT TTTGGTTGIT GGAAAAACTA TACATTTATT GAGAGAATCA TTAGGAAGCT
GAACATCAGC TATATTGCTG GAGTGATACT GTTICAGTGG TTICTTGACC TTTTIGTIOT
TGTTGTTGTT GITGTTAAAC ACAGACCAAC TACGGTTGAA AACGTAAAAA GGATTGATGG
1GTTICTGAA GGCAAAGCTG CCATG GGC CCCTCTOTTO GAAGICATCA AACATTTCIG
CCAAAC AGTGTTCAGG TAAAATACTG TGGTTTGCAG GAGCTCTTAG AGAATAAGCA
i TTTTGTAA CCATTICAAA AGTACCCTCC AGAAGCAACA TTIGCICACT TTATWIGﬁAI
TTCCATACTG GACACTTAG AAATOAATTA AAATTGTTTT TACAGICAAT CNNTGTTGTA
AAACATGTC AGTTATCTAC TTTTAAAGAT GATACTAAAA AGTAGTTGIC CAGGCTGCTG
ATGT TTTCT ATTICATTGG GAEBI TIGT TTTTAAATTG GAAACATTAT TTTAﬁhTTGA
TAAATTATAA TTTTACATIC AAATGTGGTA GYTGOAATTT AAAGCTGGAA AGTTA
GCTA IGAGTT G CAGGAGC TCAGI ACTT TCTTTTGGTT TAGCAT TTC ICTAA ICL
CICCCCTICC AGIAATGCTG TCTTTTGATA GIAAGTGLAT TTCAT 01
TTTAATAGIG TTTCCTTCAT ATCCT]TTAT TATTGCTIGT TCTGCCC TAA GTGACCATTT
CCAGAAATGT CATTTAGGNA TTTICTCTAA ACTCCACGTA GCAGACTCTA TAATGC
TCTGCAGAAG GTGAGGCAGT GOGAGOTAGA GGGGAGACTA CTAGACTAGO AGTCACGGA
TCAGGACTTT AGTICTICCT TACAGITGYTT CACCTGGICA ACCTGCACAT GICCTY
TICCTTGOGT CTCCATTICC TCAGCTATAC AATGGAAATG ACACT?CCTC CCU.AEATCC
AGGAAACAAC AGATGACATT AGAAAATAGA AGACATGGGA TAAGTATAAA ATGTTGAAAG
AGTTAAACAC ATTCAAGGCA ATATTAAGGD ATTATTTITT ACTTCCAAGA AGCTCCTGGA
AGCTTTGGGE AGGCACAGTT GGATCCTACT TTAGAAAAAT CTTTCTCTAA CTATAAGTAG
AAAACCCTIC TGCTTTTICA ATGTAGCATT TCCCTCTITT GATATAGAGT ATCTTIGGLA
ACTTTCAATT TICTTTTICA TACTCTTATA TAAGACATCA TGTGAAAATT CTTATTICTT
ACTGAGTTTT TGGAAATGAA ATTATAATGT CTTAATAGIT TGAGAAAGAA TATCATACCT
ACCAGCGGTA ATTCAGTAAG TTCCCICTCT TTGGACACTT GAAAGTAGTA TCTICTTICA
TOAATTAGTG ATATTATTTA ATAATGAATG AGTGATCTCT CCTAACTCCC CTTCAGAAGA
(GAAAATCAA GTAGGGGAAA AGGTAAATIC CCCAAGGGAT AGGTATGAAA CCTTTATGAA
CCITCTGGAT AGAGAAGATG ACTGCTGATT TCTGTGATTA GAAATTATAC TTGGGITATT
CIGCAAATTG AAATCAATTA TTTAAAAAAA AACAACTTTA ATGTTTATTA AGCAAGTTTI
GTTATICATG AGTTTCATTA GCCTTTTATT TTTITITIAA ATTTTGAAGI AAAATT]CTI
GCTGTCACAA TACACATTAA AAATTACAAA TATGACACAT ATTAAACACA TTAAGATGGC
CGAATAGGAA AAATATGCTA AAATATTTTT ATATAAATAC ATTTTTTGAG AATTTTbAGA
ATTTCTGGAA CAAAGTAATG ATATAATCCA TAAATGTACA ATTAAAGAGT TT ARGGATAT
CCAAAATACT TGGCAAAGTA ATCTGAAATA ATACTCTTAG GAAGGTAGGG CAAGAATGIG
ATTCTAGTAA GCAAAAATGT AATCAAATCG TATTCTAGIC CCAGCTACTC GGGAGGCTGA
OGCAGGAGAA TGGCGTGAAC CTOGGAGGCG GAGCTTGOAG TAAGCCGAGA TCGIGLCACT
GCACTCCAGC CTGGGCGACA GAGCGAGACT CCATCTCAAA AAAAAAAAAA GACTATATGA
ACTTGTATGG CATAAATATG TACAAATATT ATTTATTITA AAAAAATTCA GGGOTAGDE A
CAGGOTAGTT AGAAAATATC TAAGGATGTT CATGAAATAA TACTGGCTAT GAATGACAGT
TGATGAAACC GGGTGGTGEC CNATCTTATT CCCTCGACTC GTGTATATGT TTGATATATC
CCACAATAAA CCTT A AAAAAGNATG AGTGGTCAAT TATAGGAAGA TATAAATAGA
AAAGGCAATA AGGACAAAAG TIGGCAAAGC TTACCTAAGC ACTCTTCAGA TAAAAAGACA
TTTTIGCTAA CTAGATTICA ATATTATAGT TTAATTGICA AGGAAAATGC CTCAACTTAA
TCTTIGTTAA GAGACTACTT AAGGCACTAT CAGAAGTTCC CTCATGGCAA GGTGCAATCC
CTCATGCCTG TAATCCCAGC ACTTIGOGAG GCCAAGGCAG GCAGGTTACC TGAGGCCAGG
AGTTAGAAAA CAACCTGGOA AACATAGTGA GACCCGACCT CTACAAAAAC AATTT
AATIAGECAG GCATGGTGET GCTAGCCTOT AATCCCAGCT ATTTAGGATG CTTAGGCAGG
AGGATTGCTT GAGCCCGGOL ATTTGAGGET GCAGTGAGCC ATCATTGIGC CACAATACIC
CAGCCTG AGT GATAGAAAAA AAAAAAAAAA GIGICTTTGT TATATICCAA ACTIGITCIC
AACTTTCAGG TGAGCTGCCT TCCTGTATAA CICTTGTATA GGACAGAACA TACTGOTIGG

GGCAAGTGAA ACTGTCTAGT TGTATGCCTC ATAAATTAAT GAATTICCTT TCTAATATAT
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ACACTGATAT TTATACACAC ATACACATAA AACCAAGCTC AATAGATG&G TAGTGCAGCT
CTATTCCCCA AAACCCAACT ACCCTGTAAC AAGAEACATT AGACTTTTGA GATTGCAAGD
TBAEGAETG AAATGC GGC CTAGACCATG GTGTTGCCAT AGTGGG G CCAGTCTGAA

TAGCCAACAA TGCTICCICA GTAAATACCC ATTTIGICTT GOTGOGATIT 110
CAAAAIGCAG CTATTATGAA GCTGTAAAAG AGNAAACANG AAACATGTA C CCIGGGAC
TGTTTTATTA GGCCCACCGT ATGCTCAGAA CATGAAATCT CCACTGCTAG GGITATTTGA
TTGAAATTAT CTTTTGTGTT GATGTGAGAG TTTAGCTCTG AGATICTTCC ACATGTAAAA
TGTAATCCCC CAAAGTATTT GGCAAGCACA TTTTATTGCC TTGGGICAGA TAATTGAAAC
ATTAEGCATC ATATATATAG CATGIAAAAA GTAAAACAGA AACATTTATG TTTCTCACCA
AGCAGTAAAT TAGTACTCAA CTAATAAATT TCTTAAACTC CCTAATAACA GAATATGGAA
ACAAAAAATA AATCTTTCCA AAAGAAGAGC TCATGGACAC ATTTCCTCAT ATATGTATAC
ATAATATAGT AGAACACATG ATAAATAACC TATAAAAATG ATACCAATAT CATTICATCAA
GAGACGAGGC TCTICTTTAA ATTATTAATT TCATCTGTTA CAGGTTTTAT TATGACIGTA
CIGTY TTCATCTACC TTTTATGIGT AGTTAAAAAA ATABTY CT ATCTCTTTAC

CTTTA 1CA GLCTTTAAAA AGATTCCATT ATTTTTICAT TAAILI, 1T TTICAGTTTT
TCCCA [TTT TCTTITAAAC ATTICTTAAG GAACCATATT TAAGATTTTA TAGAATACTT
TAG TTGGGATGTA TCATTTAAAA TTAGATATGT AGACAGAGIG TTATGATATA
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TICATICAT TCATICAATA TTCACTICCA GOAGATIGGG GACTT
ALTTCACATT ATACITECTT TTITTAGIE TTCTTATIEE DTenACAAMS CACISLcARA
IGITTGITAT TACAMTATT TTATIAMAT TiGeee CIAGCATIAT TTTACCTITT
AAAATCAATA TGTTARAAAT CCAACTICTT TTTGAGCTCC CCATAAMAG GGAATTATTT
GITGLTTATG GLITTAACTT GIGITATTT TTICTIARTC CCIAMTIATC ATACATATAT
ICTATTATIG TATTGATATT ACTGATCATT TOICCIACAT TAAMATICT GIAGACAGAC
CILTTTICAA CIACAAAACE TCAAGAAGOA CAGAACACGA GTCTUGTACL AMAMMAIAAA
ATATCCACAC TTTCACAGTC TATGGCCATC ACATACTCIT IATICCAAGR MALARGATG
CLTTICCTAR CIGIDACTIT CATCTTACAG COATTTTIT TAGTTIACTT AMACTTGICY
TTIAICAGET TITIACIAT BAACTICTON CYICGLATL ATHIL
MATICAGT TTATCTITAN TTTTAMAGH uAATGﬂGTT TICITITTCT GTTAAGCCTC
CCIGTTACT ATACCAGCA AGTTTAGITT GLCCATGAAT ATCTT o
GGOTACTGAT AACACATT] ATAGCICAGG GATACIGCAT CAGCCATAIT TTAARATGEG
ACTANCAGTT TAMABCTAT ABATATTCAC RCIGTARCH AACAATLT
ACAARAACGA ACGICCAMAA CACAMAACA AACLTAACE TOTGTGCATA TCLATLCTTA
TATAGTCACA IATICTIGN CETETACARA AMATACACKC TCeaTCrt
CARLCARCTO GAATATCTT TTTAMMAACT TGCTTTTCAT TCIATCIC ) AT
TTIGATGEIC TTTGAAACA ATCTAATTGC TGTAACAAAT GACCATACGT AGGCCGGGIG
IGOTGOLTCA TGCCTOTAAT LCCAGCACTT CCGLAGGCTG AGLCACECAG ATCATTTOND
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GCCAGGG~ AG CAACAT AGLGAGACCC TGTCTTTACT AAAAATACAA
AAATTAGCTG GOCGTAGTCA CGﬁATGCCTG TAAICCCAGA TAtTTGGGAG GCGGAGACAT
GGOACTTGCA TGAACCCAGG AGGCAGAGGT TGCAGTGAGC TGAGATTGCG ACACTGCATT

1

CCAACCTGGG CLACCGAGCA A GACGCGB C TCCAAAAAAA AAAAAAAAAA AGACCATATG
TAATDT ,l TCATTGITET AAGATAAATC TTTAAGGCTG TTGAGOTTTT TIGTATACAA
AATGGAGAGT AAGTTTTAAT GGGATGGGAC A AGOC TTACAGTTGA GTTTAATTTD
AGTTCACATC CTGTTGACAT TAAGTTGATT TGGAACAAG! GATATGOICC AAIGCCTCCY
TTTCTATIGT CTGIGGITCC ATCCACTAGT GCCTOTIGTTA CACACCTCTT GTICAGOTTT
TATCATTTAA AATAAATAAG AATAAACAGT CCATAGCTTA TCTTAClTAC TGAATAAATG
CICTGATTTG ACAGICATG! TICTTAMAGT TCCTTACAAA GGCCATIGCC CAAGAAACC
AATAATTCCA TTATACTATT TTIGAAATAG AACACATAAT AAATEGLAAT TTTAAGTTCA
GITICTIATG TAAACAATAA CTTCTATGTA CATGTTAAAT ATGCCIG A.hIAATT
TCACCATGTA TGTATAGTAG AAATCAAAAC AGTTACTAAG AAAATT GTT ATTGGCTCC
AATTTTCTGA ATTAAGIGTA TTNCTAATGC TCAGCCATAA TATGGGGTIT CATGIG IAG
TTTATGTATT CATGGTTAAA AATGIGAAGA CIGITATATC TTCATTIGIG TCTTTIGGTA
TTATTTGGTT GTATTTTATT GTGTEATATG ETGGTATAAT TATCCTTACC TCCCABGAGT

TTGAGAGGCT C GC CTAGGACTAA TTAATCAGLA
GCAATACTAC AATTAATTGG AGGTAATTTG AAACCTGGTY TCAAATAACC CTGATATTAT
GCACACATGG TGCACACTTT TCTAGTAGAC ATTTAATCAA AGTAATTTAA AACCTACCTT
TGAAGGATRA AAAACATTCC CTTAAATGCT CIATTCTGTG AAAGTATCAA CATTTATBCA
AATACAGILT AAATTCAGAC TTTGAAAATG TATTGAAAGA GAGGATCATG AAATAAGTIA
GAGCTGAGTG ACAAAGCTTT CTGAGIGTTT AAAAGAATGT TTTACCTAAT ARATATCTGA
AATGTATTIO GAGCEACATT TGITTAAAGA ACTGTATAAA TATGTAGCAC TGITCAIGIG
AAGTTCAATA GTAGGAAAAT GCTGACAGCC CTTGIGOAAC TGIGGTTATT ATTATTTTAT
GAATAGAGCC AATTTCAAAC ACCTATIAGA GICTTCICAG GAACATTTTA TAGAATGCAT
CTGGAGCCTT ATGTTATCTC TAAGCATTIT AGGATTTGTC TTCTTGGAAA TTCATGTAAC
CAAACCACCA TGIGTTATTT CAAGIGTATA TAGTATIGGG 17 ACAGTITA CTATGTTTTC
AGARAGGTTOT GACAACTATT AGACTTACAG AGAATGACTT CTCTGCCACT AACGGETTTC
TAAAGTOAAT AGAGAGGGCC GAGGATTCAA TICTICGGTA AAGCTGuGTG ATTTTGTTTI
ATTCAATACA GTATAATAAG TATAAAAAGT AGAACCTATA GAGAGCTATA ATGGGOGIAG
TTTTAAAGAA ATTCTGAAAA TGAAAAACTT AAGTAAAGGT TTAGTTCATT GTTTAITICA
CACTGAGCAT TTACTACCTG AATGTTITGL ACATTTTATT TCCATGACTG GAGTGGACAC
TTTTACAACT CACTGGGTTC TTTGCTGATC TTTCTCTAGA AGAGCATAGC TGAGAGCAGG
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ATTCTGCCTC TCATGACAAT TGGCATGCAC TTATCCCAAG CGGTGAAAGC TGGCTGCCCC
CUGATTTGG AGCGAGCAGG CCIGACTCCA GAGGTTCAGA AGATTATIGC TCATGTTAIC
GAAACCCT CCGTCAAC ¢ AGGIGAGAGG CATGGCCTAG CTCTGCACCC TTAATGA(' 11
GATGAAGTA AAGCAATC CACTATATTT TTCACTGTTA ACAGCATTAA TCCTTTATGC
TATTATGAAA ACCTTACTTT TGIGATICTT TTICTIGITT TAGGAAAACA AICTTICTIC
- CCATTATCAC TCAGAGGAAA GTMACTGAG ABATTTTTTT GITTIGITIT G I T G
ACAGAGTCTT GCTCTCTTGT CTAGGCTGGA GTGCAGIGGC GIGATCTIGG CTC
CCICTATCTC CCAGGTTCAA GTGATTC CT TGCUCAGCT TCCTGAGTAG C] GGGACTAC
GIGTGE CACCATGCCC AGCTACTITY T? TTTT GATAGAGACA GGG
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FTCTAATT CTATCTCATC ACTIGCAAAA E\CCAE?%T TC}CE?CATT CATICCCAGT
AGTAGCCTT TCTAATCAAC AEAGTCATTG GTMCAETTA CTGTGACATG GAAGGLACAD
CCAAGTTCT GTGGGECGCT ACGTAGAAGG ATTTCCTGIC ACTTTGLIGE AGAACCTCAG
CGCLGAGA GEAAGCCCCT TTGCUGCCC TGTAGAAMA TITTAAATTA TTATCCTTTT
TTTTTINAAC AGAAGTAAAT AGGAGATACG T MAGGMT CICICCTA GATGTGTAAA
c TATA ACT(I ATAAA TCTGATAA CTTTIGAC TGTTAGGATA
GAGCAGTGGE CATACCAATA GCCTCATCTC CAMGCTBCA GTGAAGATAL TTTTTACTAC
CTTAAAGTU TTCCCATTTG TGMCAACT T GIGAACAATT CCCCCCAAGA ATTTGGAAGA
TCACTCTCTG AAAGCACAGT CAATACTGTA CTTAAATGGA TCTGAGCAAA AATAAGTCAC
TTAGAAGACA GGATTATTIC TAGACTIGAG TGTGACTTGA CTGAAGGICT AAAGAACAAA
CAGCTCCTTC ACTTCCATTG ATCACGGIGG AAGCACAGGG AAAGGACAGA CACGGAGGCA
AGTTGOAGTA GTGCTCATCT AAGTTCCAGL GATGEGGGGG AGTGGCCAGG GCACTTCAGG
TATAGT, TAACCTA TTTATAAGTT ATGICAATGT CATGTTTGAA ATAGAAAACC
ARATACTGCA TOTTCTTACT TACAAGCAGG AGCTAAAGTT GGIGCATATL GATATAAAAA
TOAGAACAGD CCOGGEGTOE TGGCTIGIGT CTGTAATCCC AGCACTTIGG GAEACCTAGA
TCGAAGOATT GCTTGAGCTC AGGAGTTCAA GACCAGCCIG AGCAACATAG TGIGACCCC
M CTCTACAA AAAATAAGAA AATTAGCCAG ACGIGGIGGC ATATACCTAT AGTCTCAGCT

TTGGOAGT CTGAGTCAGD AGGAGIGCTT GAGCTCAGGA BTTIBGGGU ATAATAAGCT
GTGATCATGC CACTETGCTC CAGCETJA T GACAIZCCAGA GTGAGAACCT ETCTCAAMB

DAAAAAAA AAAAAGTAAC AGTAGACGCT GGGAACTACT GAGGGUAGGD AAGGAACAA
GOTTGAAAAG GTGOGAAGGG ACAGIGOTTG AAAAMACTACG TBTIGGSTAE TMGUCAEI
ATCTGGGOTGA TGOOATCAAT TGTACCTCAA ACCTCAGCAT CCTGCAATAT ACTAATGTTA
CAAACC Ih.l. CATGTACTAC CTOAATCTAA AGTAAAAGTT ATAATTTAAA AAAATTATAA
TAMAATCAGA ASATA AAAGOT CTGAGATOOA MAFTMAAG ACCASAGCCA CCCATAAGCA
CAMAMT”C CTCCCCCLAA AAAATTATAT CTATTAAAAA AAGGTGTTGE GCCAGGCACT
GIGGCTCATG CCTA TTGLCT AATCCTAG LACTTTGGGA GGC.MGACG GGCAGA CAC
TTGACTTGAG GTCAGGAGTT MGA AGC CTGOCC GOTGAAACC € GTUUAC
IGAAAATACA AAAATTAGCC AGCAGTGGTG GCM JCGCCT GIAATCCCAG 4]

GAGGCA T TGAACTGOO GAGGCGGAGD TT

GACT GCAGAATCGL T
+ GCCACTGCAC TTCAGCCTGG GTGACAGAGT K}AGALTCTGT C1C
AAGACCTTGT ACCCTGACAA GTTTTAGTTT GTGCAGGAAT GACACAATCT AGAATGACTC
AAGATTGGAA AAATCTTTAA ATGTTAATTA CACAAT AAGG G AAAAGGAG AAAAATTACC
TAATGTCATC TGAGCAACAA GAAGAAGAAA TCAAAGGCAT 0 CAAAAAT
TATTTGACAG TATCTTAACA ACGAATTCTG CTICTATAIC ACTTCCTAGC TTTUGATGA
TAACTTCCCG TGCAGATCTG TATGTAAGDA ATGGACGTAG TAGTCATGCT AATCTGAGTA
TUMCTGTG TGATACTTAC GAATTAACGA TGTAAGTTAA TAAGTTAGCA TTTCGTGAAC
CTGGTTAATA CCATTIGCTA AGGTTAAATT AGCCAAATCC TGAAGTAAGE TGTAAAACAT
CCMGGTAGG GTAGAGAGGC ATCTTATGAG AAAGCTGGCC AACICTCCTG GICACCTICT
AATCTTCCTA ACTTCAGAAA TCAAGGCAGA GAGAGCAAAA TAGTAAUAC TTTGW}GAT
TAGATYTATG GTTGTCGAMA CCTTTGTTIC TCCAGTGCAG AATGAGATAG CGTTTTAGGG
AAAGCCAAAG ACTCAGATOT CTTCTICATG CTCATCGTBI GOAATTTTIC TTCCTTTAGA
AATGTATIGT CTCTCAGGGC TTAAAGCAAT TTGCATCTT CGATGAGACA NGAGTAATA
GGCAATATTC TCTGAAA GTGCAGG CTGGGCACAG TOGCTCACAC CTGTAATCCC
GCAGGTC ACTGAGGTCA GGTGTTGGAG ACGAGCCTGA
CCCGT .VCTACIAAA AATACCAAAA TTAGCThGGC TTGGTGGCAC
ACACCTGTAA TCCCAGCTAC TTGGGAGGCT GAGGCAGGAG AATTGLTIGA ACCCCC ATGO
AAGGTGLACD TTGTGGTGAG ECAAGATTGI GICATIGTAC TACAGT 166 ACAACAGAGT
BAGACTL'TGT CTCAAAAAAA AAAAAATAGA ATTTGTGCAG TTCCCCCCAC CCCCTTTTTT
CIGTTO GCATTTTIGE TATCATTTAG CTGCCTTCTT TATATCCTGA AACTTACAGD
IBG TGGT CTAGTCAGTA AGAGCAAAGG CTTTGGGAAT AGATAGATCT GTATTTAGAC
CTTGGCICTA GCATCTCATT GITATGTGAC CTCCATCAAG TGACCTAATT TCCCTAATAT
TCAATTTCCT CATCTCTAAG ACAGGGAGTT AATATTIGCCT CTCTTATAGA ATTGIGAGAA
ATATAGICAT GTGTCGCTIG ATGATGGGCA TGAATICTCA GAAATGIGIT GITGGGCGAT
TTCATTTIGT GGGAACCTCA CAGGGIGGAC TTAAACAAAC CTAGATGGTA TGGCCH ACTA
CACACCTAGG CTGTACGGTA TAGCTCCTGT CTICAAACCT GTACAGCATG TGACTTTA
GAACACTGTA GGCAATTATA ACACAGTGGT ATTTGTATAT ATAAACATAG TGAAACATAG
AAAAGGCCCA GTAGAAATAC AGTOTAAAAG NATTTTTTAA AAAAGCTGGO CATGGTGGCT
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CACGCCTGTA ATCCCAGCAC TTTGGGAGGC COAGGCAGGC AGATCACTTG AGGTCAGOAG
E}EAAGACCA GCCTGGCCAA CATGATGAAA CTCCOTTICT ACTSE?EGTA CAAAAATTAG
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GCIT i
GGGA?ACAGA GCGAGACTCT GTCTCNAAAA AAAAAAAAAA AAAAAAGAGA TAAAAAGGTA
CATCTGTACA GGGCACTTAC CACGAATGGA GCTTGCACCC TGGGAGTTGC TCTGOGTAAG
TCAGTGAGTG AGCGGTGAGT GAATGTGAAG ACCTAGGACT GTGCACTGCT GTAGACTTTA
TARACCCTOT GCACTTAGGC CACACTCACC CCTGTGATAC GAGTCTACCT ACTGTATAAC
GTACCIGCAT ATGTACCCTT GAAACTAAAA CA AAJTTAA ARAATTTAIC TICTTTIGLC
AATAATAAAT TAACCTTAGC ITACTGTAAT GATTTT TCTT TATGAATTAA AATCTTTTIA
CTCTTTTGTA ATAACACTTG GCTTAAAACA CAAACATAT T ACAAATATAT
TTICTTTATA TCETTCTTCT CTAAGATTIT TTCTGITTIT GATTTTGTTA AATTTGTTYT
TACTUTTTAC ATTITTTTIG TTAAMAACCA AGACAAAAAC CCACACATCA GCCTAGGCCT
ACATGGGCTC AGGATCAYCA GICTCACTAT CTICCACCIC CACATCTIGT CCCACCAGGT
CTICAGGGGC AGTCATATGC ATGGGGCTGT CATCTCCTGT ATAACAATG CCTTCTTCTG
GACACCTCCA GAAGGGCLIG C IITAC AGTGAACTTC T TAAAATGTA
AGTATAGCAA ACACATAAAC ATAGT C AGTLATTTAT TATEATTT C AAGLATTATA
TACTGTACAT AATTGTACAT GCTAGACTTT TACACAGCTG GCAGCAAGGT GAGITIGITI
ACACCATTAC CACCACAAAC ACATGGGTGA TGCTTTGCAT TGTGATGTTA COATGGLATG
GTCACTAG GIGGIAGGAA CTTTICAGCT CCATGATAAT CTAATGGATA CTIGTTCCTL
TTGGCTGEC, 61 CGTIGACT GCAACATCAT TATGIGOIGC ATGACTGTAA ATTAGATACT
GTTCAGAAAG CTTTGGCACA CTGGTAATAG CAAATGGIGG TGGCAAATAT GATGATGATG
ATGATGATCA TTGAAGACAT AGATGOTAAA ATTTTATGGT GTCTTAAAAG TACCCICTAA
ATATGATTAT TTTTATAGTC TGTCCTTTIG AATAGGCACT TAAGAATGTA TGAACTTAAT
ARGTATATAA GAAAG CCC_AAAAT ATATCTTACA GAGGCATACA ATTTAAGAAT
TCAAACAGGT TGTAATGGGG TGIGIOIOTG TOTGCACACG CGCACGCATG CGIGCTCATT
CACACTAAAG AATTCTTGLG CATATGTTCC TGAATGTCCT AMATGGACAT TCTAACATCA
CTTCATTATG GGCAGAGGUA AATGGTAAAG A AAATTTCA TATTATATTA TTCAGCCACA
TTGACACC ATCTGTTTTA TTTGCCTATC GTABAGAATT GAAGCACTGT TAATTIGCTT
TTTAAATCAT GTAGGCACAA AGTTATCGAA CTKTAGATTT AGAAATGAAA CTGGAAATCA
TTACACTTIC CCTTTCCTAT CCCCACCCTG TTTIGGAGAG AAAGAGTGIG AGGETTAGAD
AGTTATAAAA CTGITTTAAT AECATGTCTA AGAITAATAA CTGAACAAGT TICICITITI
ACTCBTGTTA AAGTTGTACT GCCAATTAAC TTAAAAGAAA GAAATATGCA ATTICTAAIC
CTGATATAGG ATATGGGTAT ATAAACTCTA ACTIGAICAG TGAAACAAAT TAACTTATTT
ATAATCAGTT TCATATCTTT ATTTATTGAG TGICTTTAAA TACCCCTTAC CTTTAAAGTA
AGAAATATTA AAATCAAGCA GAATATAATA ATGAA QAA T CTTAAGATAT ACTTACTAAA
AACTTATCOT TCGGTTAATA CACTGTATGT AGGI OTACA TACAATATGA AAAAGTATAT
TTTTGTAGCC TACTT TCCAGAATAG AGDAGOTTAA GAAEGTTGTG ATAACCATCA
GCICTTTTTT TTTTTTTTTT GAGACAAGOT CTTAL BT TCCCAGGCT GGAGTGCCGT
GGCACAATCA TAGCTT CTG CAGECTIGAA CICI AAGCAALCC TICCACTICA
GCCTTCCAAG TAGCTGGGAC CACACCIGGC TAAT TAA GIATITTTGT AGAGATGAGT
TCTCACTACA TTG:CCAGGC TAGTCTT AA CCCCTAGCCT TAAGCGATCC TCCCACCICA
GCCTGCCTAA GTGC TGGGA TACAGGTGTG -AGCTACTGAG CCCAGCCCTC TTTTATTICY
GATAGTA CACICATAAT CATTAAACTA TCATTICTOO ATOTGAGATT GIGCTTTIGG
ATTCTTATTT TTTCTTIATA ARATACTTTT TGTTC ITA CYGGAGAAAA CATTGTTG0A
TTATAAATGA TATAACAAGG AATGAGGATA TACATACTAT AACGATT CAGATATGTT
ATTTTCATAT TTTATTTAAC TGTAGCCATG CCACAATAAT IIAGAG ARAGARCAAG
TTIGATTGAA ATCTAAACTT TGIACAATCC TGAATTGAGA AGTTICCTGT ATTTTATTAT
GACACAATAT TTACCTAAAA ATAGGGTAAT TTGA GAAAACATAG CTATTAATTT
CATACTCTTA TTTGITAAGT AGATTTIGIC TGGAAAACTG TICATATTIA AAGGAGCTTT
OIACCTTTOY ATTCTTTTTG TTITICCTIG TTTATATAAT TTTAAACTCT GITTATGGAT
TTGGGATTCT AACTATGCTA AATAATAAAT TAAGGCATIG AATGAAGTAC CTAGACAGTA
TTTTCATTAA TITTATTCCC CCATTCTTAA TGIGCATGTA ACTGGAAAAT TAA GAGTGGC
TTCCAAGGGA TCTACTACAA AAGTAAGGTT AATATGATCT CTTTTAAAAC ACTGAAGGCG
TGTAGCCAGT GTTBTCATTA ATTCTGCAGT AGATATTTIC AGCACTTATT TACATGGGAA
GTTAGAGCAG AGTAAGATG ACCTGIAAAG CTAAATGCCA CTTATTIGEA TATATATAAA
ACGCAGGATG AATTTACCAT A A AGGOTACTTA TAGAAATGTA TTAGAAAAAT
ATATGAATTT TTAACTTATA TCTAGAAGTT AACTITATAC ATTTAACTTT AAATCATTAA
TAGY EGTTTA ACACCATAAG CGGATGTTTA TGCATCATCA TTTTATGAAC AAAAGACATT
CTAATTTTAG AAATAAAGTG ATTCAAAAGA GAATAAAATA TCTTACITIT ICTTITAAAA
TTAATTIGTT TAGCGCATTA CATGATAATA GCTCAAGCTT GTGIGATTTT TCCCTAAAAA
ATTGGTTTAT AAATATTACA TTTATAGTAT GAAGAAATTA ATCATACATA GITTATTTAT
ETAATTTCIA AATACCCATG GAAGAAAAIG AATTTAATGG ARTGTAGTTG TGTATTACTT
GGTTTCGAGT GIGGGAAAA TATGOIC TTTCTAAAAC AGCACTGICA GTAGAAATAC
AATGTGAGCT ACATATGCAA TTTTAAATIT TCTAGTAGCC ACATTTTARA AAGTASATCO
ATGCAATTTA TTTTGATAAT ATAATTTAAT TAGICTACTA TATTTAAAAT TTTAICATTT
CAACATGTAA TCAATATGAA AATTATTAAT GAGATATTTT ACATACTTTI TICTGTAATA
AGCCTTTOTA ATCAGGTATG TACTTTATAT ATACAACAAA TCTICTGATG CTAMATTTIA
ACTGGAAATA CTTGATCTGT GTTTAGCTTT TGTAAAATTT ACTGTTGAAC AACGTGGACT
AATGTGCCTA AGTGGTTCCA AACATATTTT AAAATTTGAA GACAAATAAA AGCGAACTCA
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AADTAAATTG GGATACATAE ATACAACAGA ATACTGAGCC ATTAAAAAAT GATGAAATAG
TAAAATTOGO GOAATTTTGA TGATACTAGL ATGATATAAT GACCAAGAGA CAAATACAAT
TTTAGTTTGG TTGAEAGATG TGATCATCAC GTTGCTGATT TTACTATGTA TAGAGGTTAT
CTTTICCTTT CTAAGATTTT GAAACTITAA TTAGTTAACC CACTIACCTA GITICTATTA
GCTGTGTAAC TTTCTCTICC IGTTTTTTGT TTTGTTTTGT TTIGITTTTT GCTTTTTAAC
TGCAGTATTT TGAGGAGTCT IGGAGTAGCA AGCWAATCTT TGGAAGAAAG GAAAATATAA
GARAAC TAATAATTTA AAGAACGICT TTTCAGGITG TCATITGAAA AATANCTTCA
TTTCTEATCN ACNTGATTTG AATTGAG GT CAAATATTIG ATATGTITTG TAAATTAGGT
GAAGATGAGT GAGTAGGTTC TAAACTGCTT GGGTTTACCG CACTCIGGAG CATTGCAGGA
GAATGTGAT GGA GTGCTGAAAC ATAATTATTG GCTIGCCTAT AGGAGGOTCC
TACATAATTT TAGAAGG CAAGAAA ACACAGICTG AATTAGTTCT GITGAGTTGC
AAAAAATOTA AAGTTTCT TICT GAAAA TAAGAAATAT GTTCCCAGAA ATCICATCTA
GITAATGIGE TTTTAAAATC ATTGA GICT CTIGTTATTA CAATAATAGC CATTGAAAGA
AICTTTTTTA TTAGAAIGTT ATTTACAGLT ACGATTAGCT TCTATTTAAA TAAATTATTT
TTATACTIGA TCTTAGGCAA AAGGECAACA AGIGATCAGA ATAAATTATT TTAAGAGNAA
AACTAATTAT AATTGAIATT TGGAATTGGA AGCACAATTT CCTTTAGAAC AATTCCACGA
ATGGTTOTTT TGATTCTCAA GGCAGCCCAC AAAAGACAGT TTGAAACACA ATTTATGCAG
TGTCAATAGT ACTGACCIGA CTT] GJA CT TGbAGGCAGﬁ GGCTTCAGGT GATAC 1AG
TGGAGTTTTI ACTCCATTTC CATTCCGTAA GGCTATAGGC ATTTGAAAGA GGAAAC
TTGGCAAC CTTCCACCTT CCT TCTACA GAATATTTCA GTATITETAG CICAIAGBTT
TTEWAAAATA TICTCTGTAA TTTATTTIGA AATGGAGTTT TTTTATCGIT TACAGATATG
AGTAAAATTA GCCTAATCAG AATGITAGTT CCTGAAAACA TTGACAEBTA CCTTATCCAC
ATGGCAATTG AGATCCTTAA ACATGGICCT GACAGCGGAC TTCAACCTIC ATGIGATGTC
GITTICC C CIJAA GAG CTGTT CAAG TAA GAGAAGCAAD
GAAG O GCATCAATAC TGAGGTATTA ATTATATATA GAATT TCAT AAAEIGTCAG
TTTGTICAAT TIGCATAICC TAGTACTAGA ATGCTGTATT TTTTIGAACT GTT
CTGATATGAT TACTTICICT ATGTBETASA TTTCCTTIGC TTTTCATAAA IATBATSTBA
AAAGTCAT TAAAAAAAAG ACAGTAAA GﬁAGﬁT TAG TCCATCTGTT TAGCTTATTA
TGTAGAATGT CAGCTTAAAT TTTACCTGTA CCICATATTG ACCOTATAGC CTGGAAAATC
TTTCGRAGGT ATAGTTAATG GATTTAAGCA TATGGCAGTT TATGIAGITA ATGAAAGTGA
AAAEAAATTG TATTATAAAT ACCTCCCAAA CIGGTTTATT ATCATICTAT CATICTICAT
GCTCTGTTAG TATGATATIG AATATCTGAG GNACEAGGAT T TTbTTGCT TGIGGLTCTG
AGCATTTCO AﬁTGCTTTTG CATGATGAGA GAAAGATTAC AAATTTAGTA TTATGTTAGA
TGOTAC TI, TTAAAATC AAATGCTTCA AAAATAATTG CTCTGTGTAT GGCATGAGAT
AAATAGCAAT CAGATATATT GITTAATAAT ATGACTCTAT TAAATGATGG CATAAATTIG
ARAATTTCAC ETTCGETAIC TTCCGGGTCT AAAATTATAT GACTCCATTA TAAATATTTT
COAAATGATT AACTAAAAAA TIGTTTCAAT TETTAGTTGG TAAATTCAAT GIGGTAGTAG
GTGOTGGIGA TTATTTTGIA TTAGAGAATT AGGAATTACA CTTAGTTCTA AGGTAAICTT
TATAGOATGT CCAGCAATTA ASCCCCTACT TTTTTGAATT GCTTAAAAAT AAGGGAACTG
ATCTTTTTAA ATICTGIACT IGAGITACGT CIGTATATAT AGICATGICC TAGATAATCT
AATGGAACTT AATTAGTTGO AMATCTTTAT ATIGTTTATA ACTGAACTAG CTATAAGAGG
AACATTAAAG AAAACATATT TTGABTGGAG GTAATGAAAT TTAGCTTCTA ATGCTCAGCC
TTTTATTICT GTAATCTATA CCAGATACET AAGACCCICT TATTGITICC CAGCTICAAC
CTGICAGTAT AGAAAACCGT GTAACTTACI ATTTTTTCTC AATATIGAAG CACATTIGIA
GTEAAQTATT ATTTTAACTA TATATTGCCA TTTTTGCTTT TICCCTATTT CAGTAACATT
TTTCGCYATT TCAGTAACAT TACATG[CAA CAAGABAATG GIGGGTATTT TGGGOGLOGT
TGGOTGUOAA GARATTTTAC TAAGCTICCT AGATICTAAA AGGTATACCT TATTIGGCCC
CTTTTCCCCA TTTAGGGOAA CAAGCGIGIT GGLGCTGOGA AGTAﬁATAAB AGG [GAAGTA
AGICATCCAA AGCATATGIC TTCATTAGCC TCCCI GTATG AAAAGC CTGTAGAG
TGTTGOAGGC CTACTTICAG AATCIGICAT A TCATCTTCTC TACIGACCTG
ATTTATATCC CTTAGTCTAT TICAITTIAT AA TGAC AAGGATAAAG TCATTAGAA
ARATTCTITT TATTAGTTBA CGIATIGITG TGTTTATATC TCTTGTBTTT GITATTAAGA
TGGAAGCTCA ATCATGICCT TGTTTAACAB AAAGGTOATG TCTTGGCATT GATAATICTG
ATTCAATATC CATAGGTACA TCGIGGATIC TTTAAATATT TAGTATICIT TTATTICIGG
AAAGTTTTCT TAAATGATAG TTTTTTTAAA ATTICATITC TATAAAGTIT TCTTAAATCA
TACTTTTIAG TETTTTATTC CATTACTTCA TAYTTCTTCT TCAGGAACTC CIGCTATACA
TGTATGTTGG ATCTICATTA CCCAGCTTCA TCA CTTTTCATGC ATICTTTTTA
TTICTICATT TCTCTTTAAA TTTITTICTT CCTTTTCACC TICTATTICT CTTTTAACAT
AATTGTATTT ATTTCIGTAT TCCACATAGC TTAGIATICA CTTATITIAA AATTATTTTA
ARACGTTTTT TAGATTTAAA AATICTTTTY TTATTTATAT ATACATATIT TATTTTTACC
AAMGGAGCAA CACTATTAAC TGAAGACTIC TATAATTTIT TICTITTATT TCTGATICTI
TCTTCGGTTT TCCCCCTCAG TTTIGAACTT TICTAAITTT GATTTGTGAT GTCCTTTTGT
ATTTTAGATA ATTTTCCTAA TGITTTCCAG CICATTIGGA AAGGCTA TTIATICIC
TACCTAAGCA AGICTITCTG GIGICAAAGA TTIGACCTIG ATACTTTTCT TTTGCTCATT
TTCGTATGAG ATTAGTITIC CIGTACTIIC AAAAGAAGGC GIGGTICAAG ATGGCTTTCC
CAATTTCACA TCIGICTCIA ATGITTTIGT GTAATGTCTA ARATATGOAA ACTTGOTTTA
TGAGATCTAC TKTGCCATYT TTATCTGGGC TTTCICTICC TITIGICICT GITGTACCIG
TCCTGCTTGG TTCTGA ACCC AGTGG TTTCTCCTGA ATGTGLAGCC TTICTCCTAGA
AGGCAGCCTC G GITCAGA GTAGCCAGCT GCTCTCTICA CCTAAGAGAC
CACTGTOGAT TCCTTGTACT CACTWGCTAl TGGCTTGGAC AAAAGCCCTC CCATTTICAG
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ATGCTATTAT CAGATTAATC TCTCATTAAT CTGTCTTTCC ABTGIATGCC TGTGGGCTAT
CTTGGGGTTC TCTTBTTA?C AGA CACCTCC CTGCTGLCCT CTGCTTTCIC CCGTACAGAT
GICAGTACTO TGCAGGTCTT AATTGCIGIT GGIGOITTGC CCCTACATTC TTACAGTTTT
AGT EAA GOAT C 1T AAACTIGOIT TTATIGTAAA TGTCGACAAT GGATTTTGEG
TTTTACTATC TAGITCIGIC TTAATTCTGG AATTCAGAAA GATTAAAAGC TCTGTTGITO
CAGCTGCTGC CACCTCTTCC CAGTACCCTC TCCTCCTATG TCATTITITT CTTCTTAITT
TTICTTGACTG TATAAGAGAG AATGTATGAC ATTTCCTGCT TGACCGCTGA GITICATTAT
AAATTAAAAT ACACAATATT TTATACAAAT TGITTIGTAG AAGATITATT TACAGATGCT
CATTCACAGG TAAAATTGAC TTATGAAAAT AGTTTTCATG ACAAATGTAT CAGGCICGGT
AACTAAATAT ATBGATTGAT CTIGTTTATA AATGAAATTA AATGTGAATG TAACTTACAT
ATTICTGTAT TIGCTTACAT CCGTATGTAC ACATATAATC AGCAAATGAG TTGATGTTTC
TATTCGTAA CTTAA GOTA ATAGCTTGGT AACAGAGTTG GGAGTATTAA AAAGATGTAA
AGAGCCCCTY AAAATTTTOT TGCTGGGAAT TTTAGTGTTC TACTGATGAA GGAAATAGAC
ACTGGAAGDT G?T TTCTA TTAGGTAACT TAGATATCAT ACTGAAGACT TCAAATACTT
ATIGTIGACA CICAAAAGAC ACACTTAGIG TAAGTAAGCA TTTECCCG T TTTCCCAATG
AAATAAGATC ATTATTATAA TTCCATTATA AATGCTGATG T TA TAGAAATATA
GAAGATAAGA CTTGAAATGA TATICGCTAC CAATTAATGA GTT AA GAAATCAGGA
TGIGTTTIGC TATTTTACAT TTATTCTTAT TTAACTCCAA AGAATTCAGT GATGTTAIGT
ACTATTATTT CCATTICTCT GTGAAGACGY TGAAGCTTAA GTAACACGCA TAATAAGGTC
ATACATTTAG CAAGTGGCTC AATTAAAGTT CAAACCTGGT TCTGCCTGOLT TTCAAAGICT
QIGCTACTCC ATGGTATTAG GCTACAACAT GACTTAGGGT TTCTTCCTCT GCTCTATTGC
TCAGATG TACTCCICTT TIGGCAGAGT GGGAGAAAAT TTTTGCAATC TATGCATCT G
ACAAAGGCCC AATATCCAGA ATCTACAAGG AACCTAAACA AATTTA CAAG AAAAAAAA
AMACATTAAA AAGTGUGCAA AGGACTTGAT CAGACACATC ICAQAAGAAG ACATTTATGT
AGCCAACAAA CATATGAAGA ARAGCTCAAC ATCACTGATC ATTAGAAAGA TGCAAAATGC
CITTTCTGTA TGCCACCTTA TATCCCCAGT ATTTATTATT TC AAGICAT AGTATCTTAC
AGTGIATATA AGTCTCATCC GTTCTTTTGA TTTTCICTIC CCIGCTTGCA COTACC
TAGGAACAAA GTTGCAATCT TAGCCAGTTT TTICTVTAGC CTTTGCTGAT GTGThAAAAG
CCCTTTTTTC TACCCTGGAT TICTGTACTT AAGCTGGAAC AGCTAAGTTT TTACCTTTTI
TAAATATAAA GITTCAGAGT CTICTGCCAA GGATCTTTIG CIGITTTCCT ACTGTTAAAT
ATTTCAAAGC CTTTTTTAAA CATAGGGAAT ATAATCAAAE ATAGCAAGCA GCTGATGAAC
AATATCTAGA TAGTCTTCAT ATTGAAATG GAATAAATGG TATTTTTGTA TITTAGGCTA
ACAGACACCT TGTACCTTAG ATAAGGCCAA CCTTCTCATA AAA CCCTCA GTTACTITIA
TTAATAATAA CCAAATTAAC TCTGGATTCC AGGGTGIACT bATGGAA TGATTTCTCT
GICAIGTTAI CCTGAGGATC TAGTACTCTG AGATAACATA AGIGTATGAC ACTTTAGGCY
TATGAAACAC TTAGCTACTT AAATTATTIA ATTTTITIIC AIGTGCAGAT GGTATTGTAC
CCAAACACTA CCTTTGTGTG TGTGTGTGTG TGNNCGCCTOL TGIGIGTGIT TTTGAGACAG
GOTCTTACTC TGCTCAGGCT GGAGIGCAGT GGCGIGATTA TAGCTCACTA CAGCCTIGAC
CICCTGGGCT CCAGT GATCC TGCCAAAGTG TTGGGATTGC AGGCGTOAGC CACCTCACCC
AGCE_TAAAT TATTTTTTTT TCAAGGATGT TTAACCTGAG GLTTAGAGGE TCTTIGGCAC
GTGAGCTGCT GA ATGTGTG TGAAAGTOTY GFGCACGTGT ATGITTCTCT TTTTTICIGG
GAAGTGGATC TGTAGTGATT CTTAGATGAG TCTATGAGAC AAGAAACTTT TATTITITIC
ATTTATTTAG CGAATGTTTG TTAAGCGTAC TATGCCTIGG CCACTCTACA GGGTGCIGAT
TGGACCAGTC TGICTACCTA CCGTTGTAGA TGTTAGAAGC TATATICTTT ICALATGCCT
AATATAACTC TTIGTGTATG TATACATGCC CAGGCATGTT CCTTCCTCAG AACATTAAAT
TCACCATTTT GGTCAACTCA AAGCAAGTAC ACCATGGOAC ACAGATCTGA AATAATGICC
AGATTTTTAC TTACTGAATG AGGIGIGITO NAGIGTATAA GACTACATGA TGAGATGGCA
AGTAATTGCC TGAAGAAATG AIBIABTGAT TTIGTOIGIC TTATATITAT TTACTTITIC
ATCCAGAAAT AAATTATATA A AFCA A TITIGITIGE ATGOGGGAGA AAGGATGOGT
GIGTATTCAG GAACTTAIGT TAC G CAACTAATAC CCCTICICAG TAGTAﬁAAAG
ATTIGATTIC TTTTTCTTTC TATI AC AGACTTCATC TGCAﬁ AGAGA AAGAGACGAT
TACCTOTGTG GTTTGCCAA GOA GTGAIA CCAGCAAGA AATGGAC ARAACGAAAA
GGGGAGGICT TTTTAGTT AA GCTGGCAATT A CAGAACAA TTAIG ICT TGCTGTATTA
TAAGAGGATA GCTATATTTT ATTTCTGAAG AGTAAGGAGT AGTATTTTGO CTTAAAAATC
ATICTAATTA CAAAGTTCAC TGITTATTCA AGAACTGGCA TCTTAAATCA GCCTTCCGC
ATTCATGTAG TTTCTGGGTC TICTGGGAGC CTACGTGAGT ACATCACCTA ACAGAA
AAATTAGACT TCCTGTAAGA TTGCTTTAAG AAACTGTTAC TGTCCTGTTT TCIAATCTCT
TTATTAAAAC AGIGTATTIG EAAAATBTIA TGTGCTCTGA TTTGATATAB ATAACAGATT
AGTAGTTACA TGGTAATTAT GICATA ATTATCAAAA TTICTGITTIC
TAMATGTAAG AAAGCATAGT T ATTTTAﬁAA ATTGITTTTA CIGICTTTTG AAGAAGTTCT
&?eeIACGTT GTTAAATGOT ATTAGTTGAC CAGOGCAGTG AAAATGAAAC CGCATTITCG
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TTTTJEAIAC TGAATATTAT ATATATATTT TTTAGCTTIC ATTTACTTAA TTATTTIAAG
TACCTTTATT TTTCCAGGAT GICAGAATTT GATTCTAATC TCTCTTAIGT AGCACATGIG
ACTTAATTTA AAACCTATAC TGTGACACAG AGITGGGIAA ACGATGATTA TTTAACTTIA
AGCAGTTCAC CATCCATTTC AAAGCCTTIG ATTGGCTTTT TTGTAAATAA AAATAACTIG
TTAAGAAACA AATATATCTG TCATAGAAGA ACTAGAAAAT CCACGGAAGT GAGAARAATG
AAAATAAAAA NTCATTCATA GITTTACTAG TAGCTAATCA CAGICAACCT CTTTIGIGIA
TCCCACCAGA CTTTTTTATA TTCATTTGTT TTTAGOTAAA ATATAAAAGT CTCGTATATT
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TAT GTGAIATGTT

GTTGICCAGE CATGGCTTCT GCATTTGCAI GCTTTTG 94 G*GCATC JGC AATACCCTGT

GAATATCCTG TOT

AMGT

CCOGGE

I
'—-0

CCCAG CCTGGCOA
CTGGGTAAAA GATCTGTICh GADTACAAGA TGOACCAATG
AGAGTAT GAAAAAGTTT ATT
AGAAAETATI ACTTGTCCAC TTTTTGG AA AATT

GAACAGGCTA
TTTTCATATA CTTCAGCCAA

AGAATACAGC
TGTTCTCAGT TTTT?QQAAT ATGTTTITIA AAAGTATTTA GTTAA

ACTACTGCTA TTTT
G%GG ;
AMGAGT A

T1T1A TGGAAGGGT TCTCAGACCT AAGAGATIGA
TATTATAAAG GTGTAECATG AATTATGIAC CTTACTTCAT A
CTTICAGITT TTTIGITITA t Al

G611 GCCCAEGT
G AATTCCTGGO CTCAIGTGAT ACTTCTGE CAGCCTCCTG AGTA
ACTA AGGCG TGCACCACTA TGCCCAGCTG CTT

TAGTCTCATA CCATATCATA GCCAGAGGGG GAGAGAGAGA A
L] gL?G TGGAC;TTAT GCCTICCCAG CATARATTCT CTCTT CCCC ATT

ICHG il

AGCCT

GGCAG

TGTGGCCAAC TGAGCTGCTG GTTCATGCCT
' TCAGAAACAT GGOACATTAA CTTCCC ]
OTTTITCACT TCCAGTTGIG TICAGTTOTC ACAGAAGCAC AGCGATGTGA
1CAA CAGACCCA?A AGATGTAAAE EEEE}EE?EE C}CAAAGGAT GTEBAATCTC

GACCCG
AGAGATAGTT

ACACCGAGTA GAGGATGAA
CATCTTCAAG TTCTGTATGG GTTGITGIAT GAGLTTGOTG CAAAAGT
GGCAAGDAAA CTAAGGCCGA
"C CAATTTICCA GACCTAAATA ACAAAAGTAC CAGATGGCIC CTCCCTTICA
C CCCCACACCT TICTGCGTGA CACATGGAAA ATTGAAAGTA TCTCTGGITD
? 222?%6_?22 TTTGTAACCA A

GGOICTGOA
ALOAARACL

l-

-.1

LIGLG
1G

C GCAC
E?AGGCTGTE TCCAGGAGAA ECACTTGTTT GATIATTIOA

T CAGACATTT
TATTIG TTGTGCCAAT CATAAAATTG GAGATTICTA
C JCCETTY CACTACTACT ACTACTAATT CTIC
CTTCCTCC TECTCCTC
CTTCC TTCCCTTCCC TTTCCCTT CCTTCC
€6 CCCTGCCTIC CT1
CTTIC TCTTICTTIC TTICT
ICIT TCTTTCAAGC AGTCC
GIGAGCCA CCATGCACAG CCT ACAI A AGCC ARTGAGAT
ACAAATGTGA GTYTTTGATA TTATATAAAD ATTTITTCTG TGTT CGARG ATC
TCAGIGAAT CAGTATGTTC TGGATGACTA ATATGTGATG TTAAGAAATC ATGAC
160 TGGCTCACGC CTBIAATCCC AﬁCACTTTGG GAGGECGALG CO

CGAGATCAG GAGA
ATACAAAAAT TAGCTGGOIG TGTTGGTGCG TﬁECTATA AT CCCA
AGGCAGGAGA ATCGCTTCAA CTCAGGAGGC

0A TAGATATAAC CCATATTAAT AAAAGCTCTT TGGOGT

GATGOAG TGGCAAGTA GACAC

CA TGCCTAGGTA
0l TGﬁC GRATTTGLTD
TICACTGA AAAGAATGAC TAAYGAAAAA CGATCATTGG
TCTCAAAATT GAACTAAGTT EECCTCTTCA

ATGTA

TIGIGT TCCTCCACTG GAAGCTTGAC AGCTTTCCTT AACATAAAGA
TICTGA TICTICTICT

CTTCTTCCT CTICCICTIC
CIT CCTTCL
L _,Lf CCL LITTC

TCTTICTT TiC
C CCAAAATAGT GGGAITAIAG
GO ATAGTAATTA

n
ﬂ

=]
535253

(LT TECTECCT
IE TCICT
ECTCA

“..-
——l
ot
—

—t
L-
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GCTACT CGGGAGGE
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8 CACCARCALT CCDICTCARA AATABARAA CAAATCATER

CALTIGAIAT ATTTGRATAT

OATATAG TTTCAGATTA CACACTICAA CTAATCTITA

CAGAD AACAATGICC ACCATTATCT

AATACT CTTCICTTTT CeAALTACCT GCTGTLEA ATCACATTT

ACAGCATAT CAAMATCCT TORATCCALA AGTAATCTG

ANTGTAN ACAATGETGC

610 TACTIGOTTT

TIT ATTICTAM
AGIGATTTTT

ATCC TG4 TCTANTGITT

TCOAC ATTAAAGTTG

TCACCTT THTTANAAMA TCAGICAGLL

TGAT CATACCATGC

§ od

TIGTT AAGCCAGACA ATGAGAT

C"
NEY
=

TA AAACAAGAAA CATTTTTAAA TOTCTO

CACTG CTT
GAGTGCAG UGGCIATTCA CAGACA

AATAT TCTTGAAATG AAATATGO
TI0TTGT TGTTG T

TTGGOG TICGTTCCAA GGAGAATAAT TICCATCTGD ATATIGGATT

TTGGATCT GGOOTAGGTG
TACC TCTGAATATT
TTA CTTACGTTAA- ACCCCTT

GGAGGCAG AGGCT CCTG
GCAEGA;A
IAGA CTAAATCAAA

I

A TTCACACTGA CTICC

ATCAGACGGA TCGCAGGCCA AGTCGLLTGC
CTICACTITA GCCTCTGATT GGTTGETTTC CACAACCAAT

TAGAAA
CAGATGCTTG CATAGGGIGT ACCTGTTGIG ACTICACAAA
GOTGGAAGGG TGGAA

AAGCCTCTAA TIGGTIC

TGOTOGAA
,II AT7TAAATII TTATTCATCC ICTEATTGBT TBTTTCACTT

GCATGCTTTT TTIGC

ABACACCAAG AGCC
AGAAG

ThﬁAC CCCT
TAATS GCACAGAACA AGTACA
ATAAGTCGTG TGCTCAGGTA AGGGABETG
CCCOTGGOAT CTCTD
GGLTGGACT

ACTTIATI TT?ABTAAAT
TCAT TCTTTCCTTG CTYTGTGCAT TTTGTTCAGI TCTTAGTICA
CCACTG GTAACAAAAG IAACTGGTGT TTTTGCCATT

C ATGGAAAAT TAAATGGCGC

AACC Gﬁhhﬁﬁ | CCAACCCACA
AGICT TTGAAAGTCC GTCCTCACCC TTTGIGAAGA ATGGOAGCAC

GTIGCATGAA TCGCAGGECT G
ACCCTAGATC CAAACCTGOT
GGGCCOGAGT CAGAT
TTAMCOTaN MMACALCAAT TACTTTICCN ALt RIcL

TGAGT

GCTGGGCCAG

AAGGACCTCG
AGGCGAATTC CCCAGGTGTA GCCTGTGACC ATAGATICA

COOGG GTTTTGGGOG GCTGAACTTG TCATTTGAGD GTGTAGGGAG
g GGCCCACTGO AGC CEACC GGACCCCAGC

GCAGLCAGGG
CATGCTICCE AT JCTCAG G GCAAATCTCE CTCCCCTTRG
GAGAC CCCCICTCCA TCCTTITCCA GO T[CGGTGG fﬁn nACT

AAGTTT CGCICCCTA
TTIGGAGG CTCTGGCICA TTGTACCTGC CTGATCACCA GGTGCAAGTA
GCACGTTACG GAATATTTAC TACAGGAACA GGTGAGCTGA

0 ACAAAGCCLT GACTOITECC

‘

TGGAATTCAA AAAAGCTGTA GCCCTACCAD ATAGAATAAG ARAAGAATAT AGOATTCTTC
CTATTCAAAT AGGTTGCATA TAATTAAGAG CATGAACGAT CCAATGOAAT GAACTCAAAG
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TAGTTTTTGA GTGTAATAGA CTTGAAGTGT CTTATGGAAA AGAATTGCAA AACCACAGAA
ACAGTGAAGA AGGITAGTTA TACCCTTGAT GGOGTAGCTG ACTTCAGCAG TCTCAGCTAT
CTGAAAAGTT ATTTACCAGA TTTTGGWTGG GAACATAATC CCTAAATCAT TTGAGATAAT
GTACTTGITT CCTTACTBGG TAAATG’GTT TAAACCTTGA GNAAAATGTA GACATAAGTA

GNAATATANG AATAAATTAA ACCTTTGGTA GTTAIGITTT AGGATTAAGD ACTAATAAGT
ACATATTTGA TATTTAAGCA TTIGTAATGC TTGAGATAAT TTATCCTACT CAAGTAACAG

ATTACTCTIC TGACTCCAAT GTAAAATATA TCATTGAAAA ATTAGTATCT GCTTGIGATT‘

TTTAAGTAGA AACCCTGCCA TTTGAAAGGT ATTIGCCTTT ATTATTGGAG ATATTTCATA
TGAATGTTTA ACTTTGTTAT TGCATAGAAG TATTTAAACA GATTTCACTT GCAAGAGAAA
GATATCTAAT AGGTTACTCT TAATCAGTAC TAAATTACTA CAATTACTAT ATTCTATTAA
TATCGATTCA TTAAAACCCA GAGCTTTAAT TATGTCTCAG AAAATTAATT AAACTTTAGC
CTCATAATCA GCTTTATTIT CTAACTCAAT GITTAAAAAT TGACAAGTAT GTATTATACT
TATTTATGIC TICATTCAGT AAACATTTGC ATTTGTAGCA TGCAAGACAA CATCCTACGAC
ACACGAAAGA TGGAATAAAT GGAAGAAAAT GCAACACAGA TCTCATGCTT AAGAGGGACA
GATTTACTCT GAAGATTCAA TGAAAAAACA TCCACAAACA ACTTTTCTAC AAGAAACAAA
ACATTTTAAA GAAAACATTT ACTTCAGCCO GOCGCGOIGD CTTACGCCTG TAATCCCAGC
ACITIGGGAG GGCGAGGIGL GIGCATCACG AGGTCAGAAD TTCGAAACCA GACTGLCCAG
TATGGTGAAA CTO0] GTCTCT CTAAAAATA CAAﬁAATTAG CCTGGCGTGG TGGTGTGTGC
10A CE AGCTACTCAG GAGGCTGAGG CAGGAGAATC GCTTGAACCT GGOAGGCAGA
GGT}GCAGTG AGCTGAGATC AGGCCATTGT GCICCAGCCT GOGCAACA GA GCGAGACTCC
ARA

CAAAAA AAAAAAAAAG AAAAAAAAAA A ATT TACTTCACAT AATAAGATAT
GARAAAAT GUACTCICTG AATGAAAAAA ABAGGAGATC ATGTGAAAGA TTTGCGCTT1
TTITTTTTIIT AMAGTTATGG ACTGAAACAC TCCTAATCAT TAACATTTGT TATTTTAGGG
GAGTGGAATT GGAAAGDIGO AAAEGGCTAT TTACATTTTT ATAATC] CEA TGTCTTTIAA
ATCAATATAT ATTGCATITA TTCTTTTAGT TAAAATTTIA AGAACTCTAT AAAAAATAGA
GACAGGGACT CCCTTTGTTA CCCAGGCTOG TCTCAMACTC CTGGGATTAA BTGATCC cc
CACCTCAATT AGAAGGGTGG AAGGGCCAGC TGTTTAAGIT TCTATAATCT CTGITAAATC
AAATGTATAT TGCATTTATT ATTTTAAATT TTAAAAACTT TTTTAAAAAT AGAGATGGCA
TCTICCTATG TTGTCCAGGC TGGTIGIGAG CTCCTAGGAT CAAGTGATIC TCC ﬂl G
ACCTTTCA GAGCTGGGAT TACAGGCATG AGCCACCATG CCCAGCCTAT TTATT
T AGAGGCAGGD TCTCACTCIC ACTAGACTGA AGTGCAGTGG TGTGA CATA
GCTCACTGCA GICTCAAACT CCTGGACTCA AGCAATCAAC TABCCTCAGC CTCTGAGTAC
A GGCATGIGCC TTCAT ACCC GCTAATATTT TTGTAGAGAT GGOOTCTTCC
AAGAGTCT CAAACTCTTG GCCTCAGCCT CCCAAAGCAC TGO A11
GGCATGAGCC ACAACACATG GCCCTGCTTT TAAAAAATAT ATAGTGGGCC AGGCTTTCTG
GOATGATGGG CAACCATTAC ATITGCTITC TCTCCATTCT GAATGTCAEE CTC CATACAC
CICICTIGAG CCATCTCTIG ATGCCCAGOA CTGGCAGGCA AGCAGGATG GC
GCTGOAGGGE TOOAAAGCCC CAGGUCAAGG ATATGAACGT GAAGGATTTT AAB
TTGGACCTCA AGGGAACTTT TGGICCTGGT TTCCTAGAGT ATGTTAGATC TTCTIGGCCC
CCAAAGAATC AAGGA AAAGC TGAATAGGTG GACCGAATCC TTTCCAGCAC TGAGGCTGGO
AGAACTCTAT GACACCAGTG GGTGCTCATC CIGLIGCTGE CATGGACCTG ACTACCTACT
1CCGE CAGCAG CTGAGCCTTC AAGAGAAGAC GTCCTCCACC TTTTECATGA
GATGAAGAAT CCTTGGOGCC AGGGGATGTO CTCACTAGCT CACACCTGTC TCCAT
AEAC,ATGCT TGCAGTACAC AGGACCCCAG AATGCCTGGE CCAAACACTC GI GAU.CT.C
AGGG A GOOOCTICTO GCLTTOTTIC CtCATCTGAT CAGTTCGTTT CTIGGICTGA
AAEAIIGIGA CAGTTACTAC GAGACTGAAT GAAGGGGGAT GAATGCAGAA ATGARAACTT
AAGACAAAAB TAACTTTTAA TGAGAGGOGC CGAGOGAAGA AGAAGAGGGC TCCCTGCTTC
TAATGAGCAA AGBCAGCC C CCIGALCTIC TACAGCCC 1 CGIATTTATT GAGTAGAAAD
AGCAGGGAGG AGGAGGTAAT GATTGGICAG CTGCTGGATT JATCACAGGT TCATATTATY
GCTAACAGGE TTCAGATGTG CCTGATCACA AGAAACACTT ,CGCCTGGGC ATGACTGCCC
TCAGCATTCC Tltlanhrn‘ CAGATGCAGT TTGICAGTTT GCTAACAACC TGCTTTCATG
GAACAGTTT GCTGCTTACT A£ACAGCEA CCAGTGATTT ACTGAGTTGA TCACGACCCT
CACTCTTTC GCCTCCAACA AAAGACGATC AAAGAATGGT TGITIGCAGA GOTTATGUAC
AAGACTTGAT GICCAGGELG AGTGTCEGTA 'GCACAGGAG CCICTTGOTG GTGCAGAGTG
AAGCCAGAGD AGGLAGGAGTO GGTTGTGTCC ATGGGCTGAT TCTICCCTGCA CCAACAGOAC
AGAATCCTAA GOAATCCGA G CATTTGAAAT TCAAATCTOG TCTTACAGGT TGITATGTAT
TIGICTAGGT AGGAGGCTAG GTATTGA AATGGOGTTA GCCIGACATA TTTATATATT
TCATATTTAG GCTTCCATTT GTTCETTTGT CTTGCOICCC AAAAATATAT TAGAGOIGGD
CCIGTCTGTT CICTTGGACA CCAGGACCTC AACGAGTTTC CACTGITCTC TGAATGITIC
CTICCTGGTT TICTGIGTAT ACAATAATIC CTAGTTTTCT GITATTTACA ATTTTACTTC
CACTTTTIAA AGACAAAAAT GTATGTTITT TTAGICAATA TTGATATAGT GGACCA
ATTTTACCGT TATTTTTGCT TACTGTTTTT GITTTTTIGC CTICCTCATC TTCIC AtTAA
GTITGTCTGA CTACAGCCAC ACACCATICA TTCAATACCA ACTCTTTTIT ATTTTTATIT
TTGGAGAGA GGGICTCACT CTGICACCCA GGCTGGAGTG CAGTGGCATG ATCTTGOTTC
AEIGCAGTCT CAAACTCTTG GACTCAAATG TTETTCC GC CTCAGCCTCC TGAGTAGCTGC
GGACCACAGG TGCACACGAC CATGCCTGLC TAATTAAAAA CAAAACAATT TTTITITTIT
TAGAGAEGGB GICTCACTAT GTTGCC [AGD ETEGTTTCAA ACTCCTGGGG TCAAGTGATC
ATACCAAC TCAACACGTG GIGAGACCCA GIGGICTAGA CAAACAGCCA CATAGCAATA
TGTTTTTCTC CATGATTCAT ATCCATGITC GTTIGTTACA AAATAACAGG CATGAACATT
TTCTTCAGAG AGGGAGATCC CCACTTAICC ATTAATGACT CATTTGGTGT CCATTCCAAA
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CTATTAMACT GCAAMAGCAG ACATGAGAAA AGAAACTTAA GICAATGTIT TTATCACATG
TTGGTGCCAG CCTCCCATAG TGGIGCTAAA TTTATGNAAA TTGCAACAAA ACAAAAACCC
AAACAACCCA ACAACGAAAA GCTATTIAGT GAACACCGTG ACTAACAAGC TTATTAGAAC
TGCTIATCAG AGCTATGTGT GGATTTTGTA GGGGGAAAGA TTITCTICCC TCGTAGACAT
TTTGE AAT AAAAGTAAAA TATTACCTTT ATGTACGICG TAGATAGAAT TCCACAAGCT
T1CAA CGACTCAAAA ATGTTGCTTY TACTTTCCAT ATCTCAGAAG TCACTTTTCT
TTTATTTATT TTTTAGAGAT AGGGTCTCGC TCTGTTGCCC AAGCTGGADT TGCAGTGGCA
CAATCATAGC TCACTGCAGC C TGAACTCC TGGGCTCAAG CAGIC. CTT ATCICAGCAT
CCIGAGTAGC TOGDACTACA GGCGCATACC ACCACTCCTA GCTGA ITT AMATICTGIG
TAGACATAGG ATCTTGETGT AC IGCC,AGG CTAGTICTTGA ACTCTTGGCC TCAAGIGATC
CACCTT GGCCICCTAA AGTGCCGOGA TTGLAGGIGT GAGCCACEAT ACCTGCCCAG
AAAT CICTTA TTTTAAACCC CAATTCETCC TGAIAGTAAA ARAAAAAAAA ARAAAAAAAT
TTGG GTATTTTCG GTAGGCTGOA TCACTTCAAG TTTCCCCCTC CTCCTGAAGC
TCCGACAGAG GCCTGCAAGE CCTGCTGOOA TCTGICCTCA G CCCTCTCG GGCTCATCTT
CTACCATCTT GCIGICACTC CATCTCCCIG TCLT CCCTT TGCTTCACCC ATACCAGACC
CIGTACTGTT TCTGGAAGAC ACCAQGCA G CIGIGTCTTA GGGGAGAATG TGATTICACC
AACIAQTGCC "CCAAGTAA CATGCATTIG CCCTGACTGC TCTTTICACT TGETGTELTG
CICCCCCAGA TAACCACAGG CAAA‘C CGC CAACICCTAG TTTATTGAAC TATACCATGA
?}AAELT ACT TAAAATCIC% ATACC]

ATGATGTT GATAGATGAT CICC GCGOGOA
TGICTGIT TIGTTCACTG CIGTGICTTT AGCACCTGOA GAAATGCCTG GCACACAGCA
GOAACTCAGT AAATAACTCL 1
TAAGTGCTTC GGGATTCTGB TCAAAGCTTT GGCAACTAGG GACGCACALD EC ECTCATC
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AMA TA AACATGAATA AATCAATGAA TGGGGATGCC

16 | 0 16 TATCTGGICT CCCA CACA
AICCCTTTAT TACTAC_CCT LOACCTCAGC AbTCAGECAC ACATTCAGTA AAGGCCACAG
CICTGCCATC TCCTAGCTAG GGRACTTTCG ACAAATTACT TAGACACTCT GAGCCTCGIT
TGTAACATGE AGAGACGTTG CTGGLATTAG AEACAATGCC TGTAGACCAT TTAACAATTG
CTGICACACA TGGTTGGTAT TCACTCAGCT GICGCTAIGO AATTAGLAGA CAGAAAAGGL
ACAGCGTCAG TGGCTGGOT TCCAGAGAGA AGCAGCCTGT CTCTCTAGAT AATACTIGLC
AARATCACAG CABTCCGGWG TGTGGCCCTT TACTGACCTT GATTAAAAAT CGGGTGTCAG
CACCCCAAGT GGATCCTICT TACAGGIGCA GAYTCAGACT CATTATCCAA GTT;AﬁAﬁAG
AEAEAAGTAA ATATICAACA AATATTTATT GAGCACTTAC TA hI CCAG GCACTOTTO
TGTAGGIGCT GGAATACAGC AATGAACAAA AAAAGTGAAA CATTCTTCCT TAGATGO hh
TAAM CGATA GGAGGACACA GCAGGOAAGD GOTTTGGACT ATTTCAATTT GGGACAGGAA
TGCT GAGAGAGTGA GGGTTGAGCT CTGOAATTAG CCTGAGTTTG ACCACATGTA
ACTuCAACTT TGAGCAAGIC GATCCACTGY AAGTCTCTTT TATTAACACC ATTGIGTGTA
AGAGGAAATA GAAACTCAGC TAAAGICGITT GUAGAATTGA ATGIGGIGCA GCATTTAGCA
CAGCGCAGGA ATAATAAAAG CCAGCTGTIC TCATCCTTIO CCCATAGAAA AGCTATCCLG
GAAGCCACAT TATAGICTGA AGGCTGCCTA CTGGTTIGOT CAAAGAAAGG GCAGTTAGAT
AATTTICATC TTTAAITAAG GGCACGE BGC TAGATTTCTT GAGGIGCCAG AGTAATGLTT
GCTTTTCAIG AACAACGOAT ACAAGATATD GGEATTGCAG AACCTTTAAA GAACATAACT
GOAATAATCA AATAACCGAA AG%;%?TGRQ Q}?{F?TGGC TCATGAATTA GTTATCTGGT

C\

|3

AAATCACAGT CTGAAAGTCA CAGAATAC ATTTCCTCCA AAGCTTACTG
AGTAAGGGOA GOGACATTTA AGATGCGGAD GAAGCGCTCA ACTTGCAAGA GGAACAAEG
GGACGOTGGE TGCTGGAACT CTGTAAC: AGAAGAT GIGGOTGOOA

CT TAG TTGGCAAGC
CCCCTAGACT CICTTTGITT TGGGICTTAA TAGEGAtAGT TTATTATITT TAATGACTCG
COIGAATTOT ATACTGTTT1 AAG:ATCCAC CAAAAGCCTT TCGGCTTTTT CCCTAATTAG
ACICATTCTC ACACAGAGAG GAACTGAACT TTTTACCICT TIGGITCAAG AGCACCATCT
ACTGGTCAGA TTTGOTAATT TCGGGTTTAT GGCACTGGA AA CAAAGAD C
TGGTTGTGTI TGGTTTTGGT CCATTTATCA ATACAGG TTGGCGGAC A ATAATGT
ATCAGG GOAA f G GAﬁGﬁCATTG GATGTCTCTG TCACAGACEA TGGGGAGCTC
AGCCGATTTT ARGCTY TGGAGAAD AGCAAACCTG ACAACCAGCA
GT AGE (1 GCCT CTGTEGTGTG CTGﬁACATTC TGGT]ACATA GATGGGAAGA
CGAG CCCTT TCCGACAAAT ATGCAAATC ATCIC CAAMATTTGGT AGCTCIGGGD
CTIAGGGCAG CTTCI AAA CAGAACTCA G ACCTAGCCTG CIGGAGCAGG AAGGGCTTCT
GAGAAGATGA TATCTGGACC ATCTAAGGAG TOTARATAAG AAATAGCCGC CAGGCATGOGT
NGCTCACGCC TGTAATCCCA GCACTTTGOD AGGCTGAGGE GGGCAAGTCG CTTGACAAAG
TCAGGAGTTT GAGTCCAGYC n|.nrAACAT GATOAAACCC CATCTCTACA AAAAATACAA
TAGETG GOTATGOIGG TGCATGCCTG TAGTCCCAGC TACTCTGOAG GCTGAGGTGG
GAGGATCACT TGAGCC GAG AGGTTGAGGC G AGTGAGT CGTGATGGCT GCACTCCAGC
CCGGGCAACA GAGTGAGACC CT TCTTAA AAGAAAGAA AAAAGGAAGA GGTCAGGAGT
TTGAGACCAG CATGGCCAAC ATGATGAAAC CCCATCTCTA CIAAAAATAA AAAAAAAATC
AGCTGOGCGT GGIGCATGCG CCTGTAATCT CAGCTACTGG GOAGGTTGAA ACTGGAGGAT
TCCTTGAACC CGGOAGGLGD ACBTTGCAGT GAGCCEAGAE CACACCACTG CACTCCAGCC
TGOOCGATAG AGCGAGACTC CACCTCAA AGAAABAGAA AAGAAAAGAA
ATAGCCAGAT GGAGAACAGG GOAAA GGCC GAAGAGC GG GOCOTAAAAG GCGTGGAATG
GCATCCGOGG GAGTAACAAG GITTTTITIT TTTAAACGGA GTCTCACTCT GITGCCCAGT
TTGUAGTACA GTGGCGCGAT CTTGGCTCGC TGCAACCICT ACCTCCCGUG TTCTAGCGAT
TCTCCTGCCT CAGCCTCCTG AGTAGCTGOG ACTACAGGCG TGTGCCACCA CACCTGGCTA
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ATTTCTGTAT TTITAGTAGA GAIGGGGTTT CATCATGTTG GCCAGGCTGG TCTCGAACTC
CTGACCTCAA GIGATCT AGCC TCCLAAAGTB CTAGGATTAC AGGEGTGAGC
ACCGTGCCCA GCTAGIAACA AGGT TG TGAA OIGTOT CAAGAT.GGG
AATCAGCAAG CAGCACAGGD GGTGTCCTGL G’)hu AIET GJGbC CAGG TCYTCC[G
ATCCTGCTAC CCACCTGCAC ACTTGITCGT 1 IE CICATTTTTC TCCCT GCCC
AGACTTCAGG TCTACCAGCT ACACTICTTG A
AAGGAAAGTT TTAGCATTAT TTTCATATAG GT
TAGATTTTTT TTTAATGOTG TAATAGTTCA GGCCTTCACT CAAATGTCAT CTCTCTAGAG
AAECC [TCCT TAACTACCAT ACCAAAAACG GTTCCAGCGC CGCTACCGTC TATCCCAGCC
TAT CTCA CGICCTOTGG TCCTGAGGTT CTGTGATAAT GITCTATAAT TCTGIGCTGT
CCAATAT AGCCACGAGC CACATGTATT CATATCGICG TTATTGAGCA CTATATAATG
TGGCTAGTGC AATTGACACA CTACAATTTT AGTTGAATGC AATTTAAATT AATTTACATT
GAAATAGCCA CATGTTTGGC TCACACCTGT AATCCCAGCA CTTTGOGAGG CTGAGGCGGG
TGGATCACCT GAGGTCAAGA GTTCGGGACC AGCCTGGCCA ACATGGTGAA ACCCCAICTC
TACTAAAAAT ACAAAAATTA .lr TGTG GTGGCACGCG CCTGCAATCC CAGCTACTCG
GGAGGCTGAG GCAGGAGAAT CACTTGAACC TGGAGGGIGH Abﬁ TG&AGT GAGCCAAGAT
TGCACCACTT CACTCCAACC TGﬁGLAAAAG AGIGACACTC TGTCCAAAAA AAAGAGAAAT
AGCCATATGT GGCTGOTGGE TATTGTATTG GACAGCACAG CTCI:TTTCT CCCACTAGAA
IGTAATTTGA TGAGLGTOGh GACTTGGACT TATTCACAGC TGAATACCTA GAATGGAACA
AACTGCTAT GITTTGAATG TTTGTGTCCC TTCCAAAATG TATGTTGAAA CTTAATCCCC
TAT f\AGAG TTGAAGAACC TITTAGAAGD TAATT G<CC ATGAGGGLAG AGTCCICATG
GATGGGNATT AGGGTCTTAT AACAGGACTT GAGTCCTCTA TAANGGAACG GAGAGTTCAC
TTINCCTTC CCTTCJGCCN ATGTGNAGGA EA£AGIGTGT ETCCC=TCTG AAGGACACAG
CCT CCATTTTGOA AGCAGAGAGE AGCCCTCACC AGACACTGAA CCTACTGGCG
T CAG CCTCCAGAAC TATGAGAAAT ARACTACTOT TGITIGTAAA
TTGCCCAGTC TGTGGCATTT TGTTATGAAA ACAGCAAAAA CAGACTAAGA CAAATCAGTT
CIGGCACATA CTAGTAACTC AGIGATTCT TGTAGAGTEA GCAAACGTOT GAATGAATGA
ATGAATACAT TGTCATGCGC AGCTTICGIG GGTCGTGAGT ACAAATGAGA AAATACGATC
ATGOTGCCAT TGCAATGGCT TgAAACCZC GCACTTACTG GCAGGAAGIC TGICATTTTT
TGCAATTCTC CTICCCAAGT GTTTCCAGAC TCLCCGAGAAD TGEACATG,A TATTTAGGAA
TCAGTTCTCA TCTGCTAGAA CATGGRAAGG GAuWIABTTG B@AGTFC AGCTGCTTCA
AATGCAGTCE TAGCTGACCC TGGAGGATCC AGGTACCTAT GOGIGCCAIC ACGLCCACCT
TTGCACTATC CTGTGAGAAA CICTCTCCCA TCC GG GA TGICCTCC G TGOTAACCTC
AGTGAGAGAA CTCCATTGAT TCCCTAAACC AGAGOTCCCC AACC ITW GCACCAGGGA
CTGGTTTICT GGGAGACAAT TTTTCCATGG ACCAT GGGTG GOOA O GATGOTTTTG
GAATAATTCA AGTGCATTAT AATACGTTTA TIGIGTACCT TGTTATIATI ATTACATTGT
AGTATAGAAT AATTATACAA CACACGATAA TGICTAAICA GTGGGAGCCC TGAGCTIGTT
TICCTCCAAC TAGACAGTCC CAICTGGGGG TGATGGGACA CAGIGGCAGA TCATCAGGCA
TTAGATTCTC TTAAGGAACA TGCAAC CTAG ATCCCTCGCA TACACAGTTC ACAATME{I
TCATGCTCCT GTAAGAATCT AACGCTGCTC CTGATCTGAC AGGGOGCGGA GNTCAAGTGD
TAA] JTGATG GATGGGGAAC TGCTG AAAT AEAGTTGAAB CEEC CAECT CTTGCTTIOT
PJC GOOGCC TGOGTACCCC TGCCCTAGAC AGTAGACTTC
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TCT”ACAGT GCAAGTCAAG GAAGCTGGTC TCAGAGCTG
AAGCAGATCA CACCCGGGAA GACTCGGCAT CAAGATGGAG AGGAGGGAAT GCGATGLGEC
TGOTGGCAGC CGTAGGATCT CCTTCCAAGG CCGCACTGOA GGAGAGCTGC CTCCTAAGAA
CAGGAAAGTG AATCAGAGT G AGGC GTICAT TATAGTAAGA TAAAGAAAGA TGAGTGCTIG
TTTOGGAATC TGGACAGAAT TAGCATCTGC TTGCTTTAGG ATAGTGGCTT CTTTICICTC
TTGAACAAAA TACTCTCCTT AATAACTGCA GACCCAGGAT AACATGGAGT CATTGITCAA
TTCACCCCG T GCAGAAIT CICCAGTTAY CAGCATTTGT GIGTIGIGT

ACATGTGCA C AGATGTATAC ACACACAGAT AAACACACTC TTGG GGAAATCGTA

TTCOIAGATG CCTGICTCTA CCTTTATTAT GTTAAAGAGA ATTCTGACTC TCAGGTCGTG
GACTTCATIC ATTGIGTTGC TCACATGCAG GAAAAAAAAA AACCAGAATG CAATAAGGAT
AATTCATTGA TTTGIGGGOA AAGAGAAAAT TCATTGITTT BGG;GGAAAG AGAGAATOTA
TIGATTTGTG GGGAAAGAGT CAATAAGTGA ATOTTTCCTG TTCTAGGACT GGCTTIGCCT
TGTCAATAAT TGATTTTGT GTTGAGAAIA CATTTCAAAG CCTTTAAAGC AGTGTGCAGT
TAAGGATGA TTGETT GAAA CACTA CTTTGCATCA TGTAGAAGGA ATAGIGICTT

TTABAGGCAA € 5 ATGCAAG TCTAGGACCC CAGAGCTTTA GAAGGCTCTG GGCTTCGGGT
ATGTGTCTGA TGTGTTGAGA GTTGEAGGEG ACGGOAGGOA TGTCCACTGT GGGECAGTTT
CTACCAGCCA CCOAGAAGCT GGAATTIGTT TATTCATTTA 1
CGAAMATCTG TCAGICCCTA TGIGCAGGGT GTAATTGAAT TGACTTCTCT GCICTCAATT
GGAACTTCCT TIGACC GTA GIGAGAACAT TTTATGGCIC CC CTAATCT AAAAAGGGTT
TITTITITIY TTTTAACTIT CCTTCCTATT CCETTGTCTB CTAACCAACA GAGAACTCAG
CCCACAGCCT CACAGACAGA ATGAGA TCC TTGTTCAGIC AATCTCATGG
ECTCCTCTAG TCTTCAAACT TGGATT G GCCT (:AA GAGCCAGACA CAGIGGCICA
TGCCTGTAAT CCCAACACTA TCGGAGGCTG AGGCAAGGGT GGATCACTIG AGAICAGGAG
TTTAAJACC A GCCTGGECCA CAIEECGAAA CCCTGATTCT ACAAAACATA CAAAAATTAG
CCAGTCCTAG TGOTGCATGC CTGAAATCCC AGATACTCCA GAGGCTGAGL GAGGAGAATC
ACTTGAACCT GGGAGGTGGA GGTTGCAGTG AGTGGAGATC GCACTACTCC ACTCTACICT
GTCTCAAATA ATAATAATAT ATATTTTTAA GTGCCTAGAA GAAAGAACTG CACTICTGCA
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GAGAGCGCCT CCAAAGCTCA GGGTAAGTGA CATGCTGCTT ACCATCCTAG AATGGAACCA
GGCCACC AT CCCCAGGTGG GACAACTGCA CTCCCAGGAT AACCCCTGAG TTATGGGCAG
ACTTGIGICT CTCCCCAGTT CAGATCTTGA AGTCCTAGAC CCAGTJCCTC AGGATGTAAC
TGTAGATTCT TTAAAGAGIG AATTAAGATG AGGCCATTAC T gCC A GACC GACCA
CTATGCAATC TATGCATGTA ACAAAATTGC ACATGIATCC CA TCTL ATTAA
AATAAATAAA ACTACGTCAT TACAGTGOGT CCTAATCCAG TATGACTAGT ETTTTTGTGT
TIGITTITGY TTTGAGATGL AGICTCTIGIC ACCTAGGCTG GAGTGCAGTG ACACGACCT
GGCTCACTGE AACCTCCACT TCCCAGGTTC AAGCAATTCT CCIGCCTCAG KC
CTGOGATT ACAGGCACGT GCCACCACAT TCAGCTAATT GITTTGIAAT
AlT TTTTATIIAT TTATTTTTAA TCTTTTTTIA TTTTATITIA TACT
TAADTTTTA GGGTACATGT GCACAACGTG CAGGTTAGIT ACATATGTAT ACGTETGECA
GCTGOTGCG CTJLACCCAC TAACTCGTCA TCTAGCATTA GGT ATATCTC CCAATGCTAT
(C C TCCCCCCAAC CCACAACAGT CCCCAGAGIG TGATGITCCC CTT.L 010Y
.JIT£A ATTCCCACCT ATGAGTGAGA TATGCG G JB I 7
TTACT GAGAATGATG A AAAT A 16
GCCCAGGC TGGTCTCGAA CTCCTGACCT EAAGTGAGTT GCCTGCCTTG GCCTCCCAAA
GTIGCTGGGAT TACAGGCGTG AGCCACCACT CCCCGCCTGG TGTTATTAGA AGAAGAGATT
AGGACAGAGA CACAGACACA GAGGAAAGGC TGAGTGAGGA CACA GGﬁAGA AOACAGCCAT
CIGCAAGCCA AGGAGAGAGG CCTCAGAAGA AACCAACCCT ACTGACATCC TGAGCTIGGG
CTTCCAGCAT CTAGAAACTG TGAA@AAATA AATGTCTGCT GICTAAGCCA CCCAGCCAGT
GGYATTTCGT TGIGGTAGEC CTAACA GAC AATACATGLT GA&TCT TCA TTGTICAAAT
CATCCIGTAA AACTGACTCA ACAGGCTTTT TTTGAGCAGG GITITCTATT CATGTACTCA
ITAAITTTCC TTAAATTAAA AGTTGCAAAT ACAATATACA AAATTAAAAE TICAATTAGA
AAAATGAGTT TCTATAATCA GCCTACTCAG AATIAACCAT GGTTTCAAAT AGGGGTIFTG
CIGOIGTTTT TIGTTTTGIT TTGTTTIGAG AGAAAGTTTT GCICTTGICT CICAGD
AGIGCAATGA COTGATCTCA TCTCACTGCA ACCTCCAC CCGOGTTCAA GTGAII. ,C
CGCCTCA GCC TCECAAGC B CIGGGATTAC AGGCAAGCGC CACCATGCCC
GTATTTTTAG TAGAGACGLG GTGATCTGCC CICCTTGGCC TCCCAAAGTG CTGGBAITAC
AGGCG] 11 T GTTTTGAA ATCAACTTTD AAAAATGTTT
TGATATCICA TCATGIC TAATGOTCA CACAGCATIC IGTTGTATGA
TGTACCATGE TTTATCTAAC CTG A TTTGGA A ETTCGAATTI TCCTATTT
TTICACTATT AGAAGCAAGG CTGCAATGGA CATCCTTTTA AATACTITTT AAAAACAAAA
ACCTTGGTAC AAGTACETGT ATATAGACTT GEAGGBTCAA AACTTCCCAT TTGATGGCTA
ACAAATT GTCCTCCAGA AAGTGOICTT TTCCT CACEE TCATCAGTTC
TIGOTGTTAC CACCTTTTIG CATTTIGCCA AGCTGATAGO TAARARAGIG TCTLTIAC
TTIGTATGTAT TGAATTAAAT TTATTTATIT ATTTATTTAG AEAGGGT 16 GTI 16IC0
CCAGGTAGGA GTGLAGTGOT GEAATCATAB CICACTGCAG GCTTEAALI: GhGC[CCA
[CC TGCCTCAGCT TCCTAAGTAG CTGGGACTAT AGGT LCC AGCTAATTAA
ATTTTTITIT TTTTTTTITT TTTAAGATAC AAGGICTCAC T ;F AAGCTGGTCT
TGAACTCCTG AGCTCAAGAC ATCCTCCCAC CICAGCCICC TGAGT GCTO GGATTACAGG
CAGGAGCCAC TGTGCCTCCT TATTATATAT ITCAAAAT CLARAAGAGT GGAATTGCAA
GTTCCICACA CAAAGAAATG ACAAATGCTT GAGATA TEA TTATCATAAT TATCCTCATT
‘TGATCACTAC MACTIGTATG CTTATATCAA ASTATCACAT ATTTATATTT TTAAAAATIA
TATTTATATT TATGIGATAT TTTGATAIAT TTTGTAATGA TCATTTTACA TATGAACATA
TTTATACATA TAIACAAACC ATAAACCA TACATATTTA TACATATGCA CCTATGTACA
AACCAAAGAA ATTGGGATA AGCTATCCCA GTTCTATTAA AAAATTGAGA TTTTITICTI
CTETAITBAT ATTTCCTACI TITTITTTIGT TITGAAAAAT AATTTAICCT TGAGICAGIT
ATGATT TACCTGT AGAGATTACT AGTTTIGAICA AAAICATTIC ATTIATT BIT
AAAAA 1 A AATGA ATT ATCTCCTAAC
TTCCAIITCT CAIYCATCAT ATTTTCATTT CATTCCAGTT TICCTIGOIT AGACTTTCCT
ATGATTTGIG TCTTTTACTG TICH TTTCAA AGAACAGC
TATTICTTTT TAATTICACA ATTAA
CTGCTTTCAT AGATTAATTT TGIG
TTTTTAAAAA CTTAATAATA AAAG
(A CI TCC ATGTGCTICT GCATG[A
C TAC TCCTTCTYAC ATCCAGGGAT TACTAAGGAG A
AABTTT CT TCTAARAGTG CAGGCTCCT TTTTGATGTC AAGICTCACC TATTICTICT
GITTTICICT AGTAACTGAG C GTTGAAGGEA GC AAAEIACI GGCTAAAACT
GCTCAATGTT TTCCAGCTAA AATTGET[AA GTATTTCCTG CAGCTAGTTA GGOCAAGTTA
CCTGGCTCTG TCTAGAGAGA TGGAGGTGCA GGTCCTIGGA GAEAGAGTAE CCIc
AARAGGCAAA GACTTACCAG CAGAAAACCC ATTIGCCTTT TCCCTTICCT CCTCACTGAC
ATGCAAGGGT TATGTCTGCA GOTACGAGAA AAGGAAAGCA TAAGGATAAA ATCTAACAGG
CTAAGAATGA CAGGUCAGAA AGATAGAAAG GATCTGIGIC CCCGATGGCA TCGTTGIACC
ACCAAGACTG ATGATCATGA TGTAAGTCAA ATEAATGCCC AGCTGCTGE
TTTGTIATTT GCGGCTGAAT GCATTGCTAA TGTAAACATT ACCTTGCAGC C
GGCTTGCCAA AAGTCTAGIT TTGTATGITA ATCATGATAC ACCAGCCAGA CAGAGICGCC
CTCAGCTGTA ATCCCAGCAC TTGGGGAGGC CAAGGCAGGC GGATCACTIG GGTTAGGAG
TTCGAGACCA GCCTGACCAA CATGACAAAC CCCCGICTCT ACTAAAAATG CAAAAATTAG
CTGGGCATEG TGGCTCCTGC CTGTAGTTCC AGCTACACGG GAGGCTGAGG CAGGAGAATC
GCCTGAATGL AGGAGGAGGA GGTTGCAGTG AGCCAAGATG GTGCCATTGC ACTCCAGCCT
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A GIGAGACTCT GTCTCAAAAA ATAAAAATAA TAATAATAAT GATATGCCAA
GGEEGACAG ; GA G%C GlgAc?eTAC ATCACAACAG TCCGATTCTC TE}EEEfTTT

OITCAGGROT TG0AG CTTAA 1060 TTAG
GITAGAAGTG CTTCTGGICA AGGITICTTT GCTICTAAAA GAGOAATGIG AGGAAAAAGT
CCCIGICTTG GIGIGOATTT TGOIGTGOGG GOATGTATAT AAAGCCTGTA GCTATTGAAG
CCATCIGGCA AACTTGAAGG GAGCAGCTGA CTCTGAGCTG BTAGQATATA GAAATGLAAA
GOATTTAGAT CTTGATOTGG TTGAGAGGCT GCCCTCCCTT GGGACTTCTT TTTTGIGIGT
GAGTTAACAA GITTICCTTA TIGTTAAGTT GCTTTAGIGG GITIGCIATT ACTIGIAGIC
AARACATTTA TTAT JCATC ATCTACTTTA TTCTAICCTT CTGCTTTCCT TATTACAAGT
ATATTTACAA GCTCATTGIC ATTCATGICA TCATTTTAAT CAGCACCAAC AACAGCATCA
CCAGTAACAT TTATTGAGTG TTTTTAAGIG CCAGGCCCTG TIGITG CAT TTAAATCTTA
CACCAATCCC TACTGCTCAG ATACTATICT TTTTAAAAAT TATTTITTTT TTAGGCACAG
GATCTTGETC TOTTGCCCAG GCTGGAGTGC AGTGEC TAA TCATAGCTCA CTGCAGLETC
AACTCCTOO C CAGTGA TCTTCCTGCT TTCCC AAAGTGCTGO GATTACAGGT
CC LTGTCC TATTATTATT GATTKAEATT TACAGATGAG GAAAATAABG
CTTAGGAAGG CTACATAATT TCCTAGATTG CTTATTTAGT AAGCGGCAGA GCCAGGAT
AGAC TGAGBGACT CCTAGACTAG TCCATGCCAC TGIGATATGG CCTTTCA AT
CTETTCTTTC ATCCGTCATC ATGATATCTT TCTCCTCTGA GTTCTGGGOA AGTTTCTCA
TTGGACTGC CAATTTICTG CAGGATTTIC CTGIGATATA TAACTCCTIC AT TAC JCT
TCEATTTTAT TICATATCAC CTACAATTTC CCTTATGICT AAAACCAATT GCTCCTA
CTAAGAT GC ACGTCCTICT GAATTATAGT GTTAATGCAA TAGGGTATTT TGAAGGTTTC
TGTAT( CTGTAGAAAA GTTATCTCAA AGGGGGATAT ATACTICCAT TICCCAGIGG
TCTAE]TCTT TTAAGCCACA AATAGGGCAC TTTCICTTOT TAGTTTAAIC CTACGGGTAT
AIAAT]TTCA GTATTTCTAG TGTTAGAATT IGAGATTCAG AGAACTATGA GICTCT TTT
TAAICTTTCA GICCT EGAA AAGOAGAAAT GGG TGCCT AICTTTICTG TGGTTITATT
T16CC ATTTh ATTTCTAATT GACTGTGAGA T TCAAGA GATCTGTAGC TCAAGGCAGT
TGAATGICCC AGABCTTCAC AGCTGAGCEA ABTGAET TCCATGTT GTGGCA
GCCAAGGTICA GCAGATGCCA T16C TCT%AGTGCC T GN CACCC CC TAAGAG
CCICCCACAG CAACAACTCC ACTTGACCCA CG AAG G GOTTGOCACT GTGT 1
CTTIGIACAT TTTGITTICT AAGTTGCITG TAGGGCCAAG CTTTGAGICC TTGTTACCAT
CAGCTTAAGC TCCGG CT CTGAATTEGA GGATYTIGTT TGIGITTGAT TAGAGCCIGT
TGGCAGAAGC AAGTGCCAAA GICAGACATA AAACAGAAAA CTCTAATGIG GIGTCAAGTC
TTTICCAGAT GTTACI:ATC CICITICTIT TCCTICTITT TTTTTICTIT TTTGITATTT
GA TTTIGC TTCCCTTAGL TTGACCTTTG CTGTCCTACH GGCAGIACAA
TCCTACCATG GOICTTTICT
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1T TAICGIGTT TTITTITTTIG TTIGITITIT
GAGOTGGAGT CTTACTCTGT CACCAGGLTO CAGTGCAGTG GCOTGATCTT GGCTCAC

T6C
AACCTCCGCC TCCTOOGTIC AAGCGATICT GCCTChG CCTCCTGAGT AGCTGGOACT
AGGTOTOT GCCACTA’GC CCAGTTAATT GTTGTATT T TACTAGAGAC AAGGTTTCAC
CATGTTOGCC AGGATGGICT CAATCTICTIL ACCTTGIGAT CCACCCGCCT CAGCTTCCCA
AAGTTCTCGOL ATTACAGOIG TGAGCCACAG CGCTCAGCCT GAACTTTTAC TTTTAAGACA
ATTGTAGATT CAAATCCTGT GTCCTCTCTT ACACAGITIC CTCCAATGGG GGCATTTTAC
ARATATAATA ACCAGCATAT TGACATTGAT ACATTTGATA CAGTCAAG1T ACAIVI CAT
CACCACAAAG ATCCTGGTGT TACTCTTTTA TAGCCATACC TGCCTCCTIC T
CATCCCTCAC GCCGGCAA C CTAATCTGT ICTCCATTIC TACAATTTIG TCGTTTCAAA
AATGTTATGT AAACAGAAIC ATACAGTTIC TCATCTTTAA GATTCG‘ T TICCIGTTTT
TITITICTTT TTTTTCTTTT CTTTGTTTTT TTGAGATGGA GTCTCACTGT GCCACCCAGG
ETQBAGTBCA CIGGTGIGAT CICGGCTCAC TGCAACCTCC GCCTCCAAGT TGIGGGTTGA
AGCGATTCTC CT CCTCAGC CICCCAAGTA GCTGGGATTA CAGGIGCCTG CCACCACGET
COGCTAATTT TTIGIA TITTTAGIAC AGACAAGOTT TCACCATGTT GGCCAAGCTG
GICTCGAGCT CCTGACCTCA GOTGATCTGE CWCGGC CTCC CAACTTGETG GGATTACAGG
CATGAGCCAC CGCACCCGOC TGAGATTORC ICT TTCACTC AGCATAATTC CCTGOAGACT
ATCCAAGT TGCATGT ATCAATAGCT TGITICTTTT CAT GCCAEC TAGITTT CAA
TGGTATGAAT GCCGCATTGC TTGTTTCAIC AGT CAECTGG TGGAAAACAT CAGGGTTGTT
CCCAGTTTTT AACTATTATG AATAAAGCTG CTATGAACAT TTGTGTACAG GITTTTGICT
OAACATATTA 1EATTTCTCT GAGATGAATC AATGCCAAAG NAATGCAATG GTATGTTTAG
TITTATAAGA AACTGCCAAA CTGTT TCCA GAGT;GCTAT ATGANTTTTO TATTCCTACT
AGCAGTGTAT GAATAATCTA GTTICTT GCATTICATG TTCTCAGTAT
TTITTTTATT TTAGITAAIC CGATATGTAT GTAGTECAAT ATCACTGIGG TCTTAATTTT
TAGTTCACCA GTGCTAATGA TGTTGAATAT CTTTCATGTA CTTATTIGCC ATCTGTATAT
CCACTTGOIG AAATACTTCA TGICTTTAAA GAAGACCCAG GATTTCTAAA AAACTGTTBA
GTTTTGAGA TITAAGAAAI ATATTCTAGA TACTGGTACT TIGTTGGATA CATGGITTGT
AAATAT TCCTAGTTTG TAGCTTGICT TTTCATATGT GTTAAAGCTT ATCTCCCATT
TTATTATTTG TITICTGITT ACTTIGITIC TTATICCTCT ATTCTCACTT TGGGIGGATY
ATTTAAATAT TTTTTAAGGT TICATCTTGA TTTATTIGTA GCAITTTGGG TACAICICTT
TGTACACTTT TCTTAGIGGT JGCCCIGGGT GTTACCATAT ACATATGICA AGAGICACAT
TCTGCTGGTG TCAGTGITTT TCCAGTTGAA GGCAAGTGTG GAAAACTTAC CTCCATTIAG
ATTCCTTTAC TCTTCCCATT TTTAAAACAT ETBTETCAAG TATTCCCICT ACATICATTG
ATCAGCACAC TAGAGAGTGT TATTTTGGCT TTAACCTICA AATATAATTT AAGACACTCA
GOAGAATAGG ATCATCTATT ATGTTTACCC CTGTCTTTCC CTGTTTTCAT GTTCTTCATT
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CTTTT’TAAA BTTTCAAECA ETE{TETGTT ATCATTTCCT TTCTGTTTAA AGAACTTCCT

TTAGICG CAACAGATTC TCAGTTTICC TTCATCTGAG
AATGT'TT A TTTCC. IBE ATTCCTGAAG GATATTTICA CCTGATATGL AATTTGIGAG
TGATAGT CTTGAA AAATGTTATG CCACTTICTG CTGTCTTTTA

1101 AGCA
TGGTTTCCGA AGAGAAATCC ACTTICATIC AAAETGTCAT TTCCCTGTAA GTAATGGATG
TTTICTGICT AGTTGCCTTC AAGACTTIGT CTTTAGTTTT TACAA TATGATAT
GICTTGGIGT GAATTICTTT GAGTTTATCC TGCTTATEAT AGTTCAEA A GCT 1 TGAA
ACTGTAGGTT TATGTCTTCC ACCAAATTTT ACTGAATTTC TTCAGTTCTA TGGICTTGCT
CCTCTICCTG AAGTATICCA ATGATACCGT GITCTICTTTT GITACGGICC CACTGGICTT
TGAGACTCTC TGTTCATTTT ATTICGGICT TTCTITICTC TGTTGI CAG ATTGOOTAAA
TTCCATTGAT CTAC TIEAA GCCCACTEAT TCTGTCCTCT ATCAICTCTA TTAT EAGEC
CAACCACACA GTTTTAATTT TGATTATTGT ATTTCTCAGT TCTATAATTT CCATTIGOTT
ATTTTICAAT GACTTCCATT TTIGCTGAAA TTTICACTTG TTTCAAGAGA ATTTGTAATT
ACTTGTTGAA GCACTTTTAT AATATCTOTT TAAAATACTT GTCATATAAT TCCAGTAACT
AATTCATCTT GGIGTIGACA TCTGTTTATT GCTCACTTAA AAATAAAAAA TAAAAAACAC
CTAGACTTTA TTTITTATAG CAGTTTAAGD TTCACAGCAA AATTGAGAAG AAAGTAAAGA
GIGTGCCCAG AAARATAGTA CCCCTATGCA GAACCTCCCT GATATTGITT GECTGIGICC
CCCACCAAAT CTCATCTTGA AT JTAGCTC CCACAATICC CACOTGTTGT GGGAGGGATC
CAGTGGGAGG TAATTGGATA ATGG :A ATCTTTCCCA TGCTGITCTC ATGATAGTGA
ATAAGI GATCTCGA TGO T AAGAGGGJTT CCCCTGCACA AGTCCTCICT
TGCCTGREGE CAGGTAAGAA GTCECTTTGC TCTICCYTCA TCT TC:
GICTCCCCAG CCATG bhAA CTGTAAGTCC ATTAAA CTC CTTTTCTGIA T
AGICTCAGGT ATGICTTY CAGIGTG AGAATGGACT AATACAETCC CTATCAACAT
CCCCTACCAG ATIGQYATGT TTGTTGIAAY CGAIGAACCT ATGTCAACAC AGCGITATTT
CCCAAGCTCC ATAGCTTATA TGAGGATICG CTCTTGGTGT TTACATICIG TGAGTATIGA
CAAATGTATG ATGAAATGTA TTGACCATTA TAGIGICATA CAGAATACAG GATAGTTICA

-c
ﬁ‘

9

1C

ILT(

ki
g
(g
p -2
—
[-a]
>
=
—

Al
=
—

2
5
B
a3

CTGICTTAAA AAATCTICIG CCCCTT ATTCATCCCT 1 O TAAGCCCTGG
CAACCACCGA GCTTTICACT GCCIC A‘TG 71 TGCTTTT TCCAGGATGT CATAGAGATQ
GACTCATACA GTAGGTAGCC TTTTGAAATT GACTT ATGATICCTC
CATGTCTTTT CATGGCTIGA TAGFTAATTT CTTTATAGTG CTGAGTAGTA TTCCATTCAE
TTATAATICC TIGAATICAT TGJ] TGGAA ATGCTA TTCCCTAA

TTATGCATCT CAC CACAG GATIGTT LILACCAA I ATAAA%E%E

ATATCAACAA AKTTTTACAC ATCAARATT TLC AGACTTC TGGITGCTCC ARAGAA
TCALCCCATY CHICICAGOY CLICTICEIC A GACTAARA AACTCTGNC AMAGCACAGA
AAGTTGCG0A AGGCTCTOAA AGGIGARAGE AGGTGOACTG CCTAGGGACC TEAGGACTIG
GAARAC GOAT TTCCTTATCA CCTCLCTIAT ATCCTGGACA
CGACTCCH GG AAGARA ARACCT

,

RAA TTCCGT
ACTCCA ACCTACAGIC ACCAATGCGC ATAGAA
GG CCAGATGACT GGACAAGGGT GGCCTGACAA CAGAAAACCC
TA ACTCCAGAGA GCATCAGCTT GAGIGGTTAA AACAAGTACA
I CTTTTT TTGIAAAAGA GCTTGTACTO TAATAACTTT
GATTTTGITT TTTGTTITTT GITTTTIGIT TTTITTITGA GACTGAGICT CACTCTAITG
CCCAGLCTAG AG1JCTG GG CGCAATCTIG bCTIACIGCA ACTITTGCCT CCTGGGTTCA
AGIGATICTC ATGICTCAGC TICCTGAGTA GTTGGGATTA CAGGCA
AACTAATTTT TGTATTTTTA mmshwﬁﬁ JGT
AACTCCTGAC TACAAGCC

CACCT CICCCA AAGIGCTGAG A
AC GEAETT ATTTITATAA TAAGTAGATA TTETTCACTG
CTT CATITTTTTT CTIGAGCTGC ATTAGAAATT
CATTACAATA TTICAATTIA IAAA IT TAARAATTAC TACTACCTAG ATCTCATIGT
TTICTTITTT CTTTTTIGAG ACATGaTCTT GCICTGTCAA GCAGGAGTGL AGTGGGACAA
TCATAACTCA CTGTAGCCTC CAACTCCTGG GCTCAAACGA TCCTGCTACC TCAGCCTCCT
GAGT ACC CATGTGTGGC TAATTTTCTT TATTITITIT
TGTAGAhACA AGGTCTCACT GTGTTGCCCA AGCTGGICTT GAATTCCTGG CTTCAATCAA

CGCC TCAGCCICCC AAGGTGTTGG GATTTCAGAC GTGAGCCACT GCACACCTGG
CLECATITTT TTICCTTGAA TAAAGTGTAC TGGTAAATTT TAGGCTCATG AGGGTATATA
TGCATTATTT TCTTCAAATC AAGCCTCAAT CAAAG AACT TCTGCTTTAG TTTTAGTGAT
ATTIGTCCCA AATGTTTAAA GACTGTATCA TICTGATGAA TIGGATATTC CCATIGAGAG
ATATTCAATA GGCCTTGATT GAAATGTTCT TCATTTICTT TTTAAATICT ATTTACAGTA
GICTGCATGT GTTAGAACTT TCAGAAAGGG AGAGATTICT GICTGGGCTG TCCCCACCAG
CCAGAAGGGT CTGAGAGGCA CTGACTTGCC CTGGGGTGAT ATT FIJCAG GACTTIGETC
CICTGTAGDA AGACAGCCTA GAACAGAGDT GAAGGATGCC TCGGGCCTGC CTAGACCAAC
AGCCATTCCC TGGTGATGCT GIAGTGTGAA GACCCTTGIC T CAACA CCTGICATAG
CTTICAAATT ATTCTTTICA GACAAACTTT ATGCCTGTTY CTTTATCTCT ATTTIGCATC
CTAACAGAAA AAGCCAATCA CCTAGAAGGG AAAGTCAGAC TGGICCCTGC TGCTTICCCC
ACATCTCEAC TGCCCCCAAT ATTGAATGCC GTGACAATGG AATGAAATIC C
GARATTCTOA GGGOAGACAT TTTGACTCAA GATTATATAC TCAGTOAA
TTATTTATTA AATTAATTTT TTTTGABATG GAGICTCTCT CIG

TGCAGCCTCC TGAATAGCTO GGACTATAGG TACTCACCAC CACACCTAGC TAATTTTITI
TITTTTITTY TTTTTTTTGG TAAAGATGOG GTTTCACCAT GITGGCCCGT CTGGICTTGA
ACTCCAGACC TCAGGTGATC TGCCCGCTTT GGCCTCCCAA AGTGCTGGGA TTACAGGCGT
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GAGCCACCTT GICTGGCCAA AGACGTCCTT TAACTAAAGA CTTCTGGTGT ATGTTACCTT

AAAAATATAA ATAIAAAAG[Z ATGAAGAAAA TACAACCTCC ATGGAATTTT TTTGCCAATG '

AATCTAGAAA AATAAGAATT (A TTEAAAA AATGAMAGG GAAGCTGTAA TAARATGACT
TGAGGGTTCA TTGAGTCCAT TTAAATATAT ATCTCTTACT AAAATCACTA AGGGTCATAA
TTAGACAATG AAGTAAGIGC CATAAMCTA AACAATGTAA ATAACAATAT ATCTAAAAAA

AAAAAACTAA GGAGTTTGGA GAGAGGATAC GOGAGGATGT GTTCTTTCAT AGTAGGGAAT
TAGTTAATAT TCTTTAAAAT GGAAACATGT AAGAAAAAAG ACCCTAATGA CTGAAAACTA
AGTTTICCTC AATCTTTTTT TCATATCCTT TGAAGGCTAT TTTAAGAAAT AATATCTAAA
GAACATCGAT TTGATGTTCA CAATTC(.AGT TGATTTICCT TCTGIGAAAT TCAAATGAAA
TTAAATAAAT ATGTTTTGTT AAAAATGOTG TCATCCCATT TAAGTAAATG TCCTTICTTT
TACCTATTTA TCCATCTATA ATETGTMCT ATTCATCEM CAATGGATAC ATGTGCACAG

ATAAATGGCC CCTTTGOTGA AGGGCTGAGA GGGTA TTICTAACCCC AACCTGTGAC
GGCTICCATG AGGCCAATGG AATCATTTTG AAATG I-., ACCACAGCAG GGAGACACAG
AAGACTGGLG TCTCACACCT GTGTGOGAAC TCCAGAGGGT GAGAAAAGGD CCAATGAACT

TCCCGTGA CACAGCAGOG AGOGTGGETG CCGTGCTGGG GCBGCC GC CTICCTAGAG

AATGTCAGLG AAAGGOATGT GGG{}TVAITT CCTGTGGACA CATTTAAGCE AAGTAGGGGA

GAGGTCTGOT ATGGGGTCCT CTTGGGGCCT GTTGGACAGG GTTGACCAGC AGAGAGAGGA

- TGCCCAAGGA TTGAAGGAGG AGTGGGTAAG AGGTTCTCTA GGTCATGOGA ACTTCTGAAT
ATGAAC AGCCAGACCC ACGTGGGAA

TICCLATCGA AACCALCACC ATAATCTCTG cC
TCTAGGCCAG CAAGAATCCC TTACTTGCTC ACTCOLTONE ACETOLCYET Gepiancral
AGGICTEGAR CTGTAGCTIC CLAG rh o AGMOTACCL TCLOAGACRD AACCCCACAD
AGGAACCACA CCCICCTICC CCACCICCAA ACAGAAGCTA GTAAAMATTG AGGGATGGAG
AMBAATATAN CECTAATIA ACTTTICCAR CTTTCRCATG ATCAACECTC ACTCAGCEY
CACCICCTE GOCTCAMACA ATCCTCECIT CICALCCICC TOAGTACCTG GOACTACAG
CACATACANC CATGCICACC TTTTTTTITT TITTTITITY GTAGAGATGG GOTATICLTA
TGITGCTCAG GGLIGRICIC AMACTCLTES GLICAAGCAA TTCICCTGEE TCAGLLICEA
BAAGTEL TG CATTACACG] GTAAGECATT CCLLCTLLCA AGTTTAAGA CTTTTALAGT
AAGAGAC TAGATATTIT AATTATTATT ATTATTITIT AGACAGAGTC TTACICCGIA
TCLACCCTCE ACTCLALIGE CALAA (16 ccrcacmm ACCICCACCT TCTAGGITTA
AGCGATICTC CTGICICGGC CTCCIGAGTA GCCAGAATTA GTAGAGACCD GGATTCGCCA
IGTTGATCAG GETCOICTL AACTLCTONS CTCAAGTAAT CCACCIGECT TAGCCICCCA
AAGTGCTGGG ATTACAGTAG ATATTTTAAD TITTTICCAT CGAGCCTATT TTTACTACTA
ABAGIGAATG AAGTATATTT TGTATLTICL AGGAGITTEG AMMGTCAMGT CTATTTCCAC
CCAGCCACCT (CCTCLCATG GIGLOCLCLS CCTCTCAA ? AT CITIATCERE
LICTGICTAC CLAGMTCCT CICCATCOA CEMACLIAL TLTCTETTCh ACCLEAMETS
ELALCATLAC (T s it AGATCTACTC ANGIAGAAA CTICTTAACC
CCTCTARACT GICTTAGCAT cnﬁmmm CIATICCTTT AGMTACAC ABTTCTACE
 CAARATCTCA CTAAGICTAT ICTAAGCAMA TCTTGGATAA TTTGCTAACA CTAAAATT
ACCTGTTCTC TITTGGITTT TIGCTAACAA TGAAACAAAC
ARGCTGGAGT ACAGTGGIGT AATCATGICT CACTGCAGCC AGGAATTCCC GGACTCAA
BATEGICETA CCTCACCLIL CIGIOIAGEL CCCACTACAC CCTCCATAR CCOTGCLTEE
CCAGTTTIAN MTTTTIATT TAGGGALAGH CTTICLTAT GITGICCAGG CTGUICTICA
ACTATIGACC TCAeT Tt CICCCACCTT CGECTTICAN AGTCLTCOEN TTAGAGGTOT
GACCTOCCAL ACCCAGLEEE GIICTCICTT TTGEATCTAT ATIAGTCTLT GIGLTCTTGG
CAAMAGTGOH CCMTATCAT TTCAMRACTT GATCAMAANG ABAATTANG TCTCAT
GOGAAC TGAA ALCCABCAAG CTUCACACEY CTACGACACT ﬁﬁCAmAﬁA
ACACACLALE. ALKCTICAR: CARCGUTICT TICTTTACCL TCCCTECCTG TLACAGACTG
CATGIGLTON TTATCCUTGE GTTTTCIGE GACTTGECT TCCTGGTCAT ACAGTACTTT
ATTTTATICT GAGGGCLLCT TCCTOCCAGS CCATATCIGT CACCGLATAC ATAAMCTCC
ACAMATCLA ALAA CCTCATRTAR AATTICACCA CATICTTCAS AACCACACT
CEETAMITG CACACALCAT CATCIGAMA] CCLAGEOTCE CAGAATATID ATCLAACTAG
TATGITTTIC TIATGIAATA TTTTATGETG TCTGUOMAT CCAGTTGLCT AMGICARCTC
ATTTTTIATG TLTACLCEAR TALLARCAIA ACTATCAIC ABCALIAGAT AMAOSCOIGE
AAZATGIGCT ACATTTAGAA AGTGAIGGIA TTATCCCCAG CTGAGGCAGA CTTAGIGATG
GIGTTAGARA TAAAGTATCG TAGGAGGCTG AGGCAGGTCD ATTGCATGAG CTCAGGAGTT
TGAGACCAGA CTGGGCAACA TGGCUGARAC CCCATCTCTA CAAARATCCA
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GTATAAAGTT AGTAAATGIG AGGCCTCTCT CGATGCCTGG GTCCTGGGCT TTGGTTCTCA
GICCTCCATA AATCATCCTG CTGGAGGAGA AGACCCTTAG ATCTGGCTCT TCTCAGGGGC

ATTTTAAAGA CAAATGAAAA TAAA ATG GAA ACC ACT-TCA CTA CAG CCO AAA
Met Glu Thr Thr Ser Leu Gin Arg Lys
1 B]

TTT CCA GAA TGG ATG TCT ATG CAG AGT CAA AGA TGT GCT ACA GAA GAA
Phe Pro Glu Trp Met Ser Met Gin Ser Gln Arg Cys Ala Thr Glu Glu
10 15 c0 (&)

AAG GCC TGC GTT CAG AAG AGT GTT CTT GAA GAT AAC CTC CCA TTC TTA
Lys Afa Cys Val Gin Lys Ser Val Leu Giu Asp Asn Leu Pro Phe Leu
30 3H 40

GAA TTC CCT GGA TCC ATT GIT TAC AGT TAT GAA GCT AGT GAT TGC TCC
Glu Phe Pro Gly Ser [te Val Tyr Ser Tyr Glu Ala Ser Asp Cys Ser
4 a0 B5)

TTC CTG TCT GAA GAC ATT AGC ATG CGT CTG TCT GAT GGC GAT GTG GTG
Phe Leu Ser Glu Asp Ile Ser Met Arg Leu Ser Asp Gly Asp Val Val
60 65 70

GGA TTT GAC ATG GAA TGG CCG CCC ATA TAC AAG CCA GGG AAA AGA AGC
Gly Phe Asp Met Glu Trp Pro Pro lle Tyr Lys Pro Gly Lys Arg Ser
73 80 85

AGA GTC GCA GTG ATC CAG TTG TGT GTG TCT GAG AGC AAA TGT TAC TTG
Arg Val Ala Val Ile Gln Leu Cys Val Ser Glu Ser Lys Cys Tyr Leu
90 % 100 105

TTT CAC ATT TCT TCC ATG TCA GTT TTC CCC CAG GGA TTA AAA ATG TTA

- Phe His 1le Ser Ser Met Ser Val Phe Pro Gln Gly Leu Lys Met Leu -

110 1135 120

CTA GAA AAC AAA TCA ATT AAG AAG GCA GGG GTT GGG ATT GAA GGG GAC
Leu Glu Asn Lys Ser Ile Lys Lys Ala Gly Val Gly Ite Glu Giy Asp
123 130 135

CAG TGG AMA CTT CTG CGT GAT TTT GAC GTC AAG TTG GAG AGT TTT GIG
Gin Trp Lys Leu Leu Arg Asp Phe Asp Val Lys Leu Glu Ser Phe Val
140 145 150

0AG CTG ACG GAT GTT GCC AAT GAA AADL TTG AAG TGC GCA GAG ACC TGG
Glu Leu Thr Asp Vol Ala Asn Glu Lys Leu Lys Cys Ala Glu Thr Trp
135 160 163

AGC CTC AAT GGT CTG GTT AAA CAC GTC TTA GGG AAA CAA CTT TTG AAA
Ser Leu Asn Gly Leu Val Lys His Val Leu Gly Lys Gln Leu Leu Lys
170 175 180 185

GAC AAG TCC ATC CGC TGC AGC AAT TGG AGT AAT TTC CCC CTC ACT GAG
Asp Lys Ser Ile Arg Cys Ser Asn Trp Ser Asn Phe Pro Leu Thr Glu
130 195 200

74
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GAC CAG AAA CTG TAT GCA GCC ACT GAT GCT TAT GCT GGT CTT ATC ATC
Asp Gin Lys Leu Tyr Ala Ala Thr Asp Ala Tyr Alo Gly Leu Ile le
205 rayl 48]

TAT CAA AAA TTA GGA AAT TIG GGT GAT ACT GCG CAA GTG TTT GCT CTA
Tyr Gln Lys Leu Gly Asn Leu Gly Asp Thr Ata Gin Val Phe Ale Leu
220 225 230

AAT AAA GCA GAG GAA AAC CTA CCT CTG GAG ATG AAG AAA CAG TTG AAT
Asn Lys Ala Glu Glu Asn Leu Pro Leu Glu Met Lys Lys Gln Leu Asn
235 240 243

TCA ATC TCC GAA GAA ATG AGG GAC CTA GCC AAT CGT TTT CCT GIC ACT
Ser Ile Ser Glu Glu Met Arg Asp Leu Ala Asn Arg Phe Pro Vol Thr
230 233 260 263

TGC AGA AAT TTG GAA ACT CTC CAG AGG GTT CCT GTA ATA TTG AAG AGT
Cys Arg Asn Leu Glu Thr Leu Gin Arg Val Pro Val Ile Leu Lys Ser
: 270 e 280

ATT TCA GAA AAT CTC TGT TCA TTG AGA AAA GTG ATC TGT GGT CCT ACA
e Ser Glu Asn Leu Cys Ser Leu Arg Lys Val Ite Cys Gly Pro Thr
285 290 295

AAC ACT GAG ACT AGA CTG AAG CCG GGC AGT AGT TTT AAT TTA CTG TCA
Asn Thr Glu Thr Arg Leu Lys Pro Gly Ser Ser Phe Asn Leu Leu Ser
300 305 310

TCA GAG GAT TCA GCT GCT GCT GGA GAA AAA GAG AAA CAG ATT GGA AAA
Ser Glu Asp Ser Ala Ala Ala Gly Glu Lys Glu Lys Gla Ile Oly Lys
315 320 35

CAT AGT ACT TTT GCT AAA ATT AAA GAA GAA CCA TGG GAC CCA GAA CTT
His Ser Thr Phe Ala Lys Ile Lys Glu Glu Pro Trp Asp Pro Glu Leu
330 3 340 345

OAC AGT TTA GTG AAG CAA GAG GAG GTT GAT GTA TTT AGA AAT CAA GTG
Asp Ser Leu Val Lys Gin Glu Glu Vel Asp Val Phe Arg Asn Gin Val
350 355 360

AAG CAA GAA AAA GOT GAA TCT GAA AAT GAA ATA GAA GAC AAT CTG TTG
Lys Gin Glu Lys Gly Gtu Ser Glu Asn Glu Ile Giu Asp Asn Leu Leu
3635 370 375

AGA GAA GAT ATG GAA AGA ACT TGT GTG ATT CCT AGT ATT TCA GAA AAT
Arg Glu Asp Met Glu Arg Thr Cys Val 1le Pro Ser Ile Ser Glu Asn
380 385 ' 390

GAA CTC CAA GAT TTG GAA CAG CAA GCT AAA GAA GAA AAA TAT AAT GAT
Glu Leu Gltn Asp Leu Glu Gin Gin Ala Lys Glu Glu Lys Tyr Asn Asp
395 400 405

GTT TCT CAC CAA CTT TCT GAG CAT TTA TCT CCC AAT GAT GAT GAG AAT
Val Ser His Gln Leu Ser Glu His Leu Ser Pra Asn Asp Asp Glu Asn
410 415 429 425
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GAC TCC TCC TAT ATA ATT-GAA AGT GAT GAA GAT TTG GAA ATG GAG ATG
Asp Ser Ser Tyr lle Ile Glu Ser Asp Glu Asp Leu Glu Met Glu Met
430 435 440

CTG AAG TCT TTA GAA AAC CTA AAT AGT GAC GG GTG GAA CCC ACT CAC
Leu Lys Ser Leu Glu Asn Leu Asn Ser Asp Val Val Glu Pro Thr His
445 430 435

TCT ACA TGG TTG GAA ATG GGA ACC AAT GGG CGT CTT CCT CCT GAG GAG
Ser Thr Trp Leu Glu Met Gly Thr Asn Gly Arg Leu Pro Pro Glu Glu
460 465 470

GAA GAT GGA CAC GOA AAT GAA GCC ATC AAA GAG GAG CAG GAA GAA GAG
Glu Asp Gly His Gly Asn Glu Ala Ile Lys Glu Glu Gin Glu Glu Glu
475 480 485

GAC CAT TTA TTG CCG GAA CCC AAC GCA AAG CAA ATT AAT TGC CTC AAG
Asp His Leu Leu Pro Glu Pro Asn Ala Lys Gin le Asn Cys Leu Lys
490 495 500 505

ACC TAT TTC GGA CAC AGC AGT TTT AAA CCG GTT CAG TGG AAA GIC ATC
Thr Tyr Phe Gly His Ser Ser Phe Lys Pro Val Glin Trp Lys Val Ile
510 315 320

CAT TCT GTA TTA GAA GAG AGA AGA GAT AAT GTT GIT GIC ATG GCA ACT
His Ser Val Leu Glu Glu Arg Arg Asp Asn Val Val Val Met Ala Thr
323 330 335

GGA TAT GGG AAG AGT CTG TGC TTC CAG TAT CCG CCT GTT TAT ACA GGC
Gly Tyr Gly Lys Ser Leu Cys Phe Gin Tyr Pro Pro Val Tyr Thr Gly
540 45 350

AAG ATT GGC ATT GIC ATT TCA CCT CTC ATT TCC TTA ATG GAA GAC CAA
Lys 1le Gly Ile Val Ile Ser Pro Leu lle Ser Leu Met Glu Asp Gin
353 560 565

GTC CTC CAG CTT GAG CTG TCC AAT GTT CCA GCC TGT TTA CTT GGA TCT
Vol Leu Gin Leu Glu Leu Ser Asn Vol Pro Ala Cys Leu Leu bly Ser
570 575 380 385

GCA CAG TCA AAA AAT ATT CTA GGA GAT GTT AAA TTA GGC AAA TAT AGD
Ala Gln Ser Lys Asn [le Leu Gly Asp Val Lys Leu Gly Lys Tyr Arg
390 99 . 600

GIC ATC TAC ATA ACT CCA GAG TTC TGT TCT GGT AAC TTG GAT CTA CTC

Vol lte Tyr Ite Thr Pro Glu Phe Cys Ser Gly Asn Leu Asp Leu Leu

605 610 613

CAG CAA CTT GAC TCT AGT ATT GGC ATC ACT CTC ATT GCT GTG CAT GAG
Gln Gln Leu Asp Ser Ser [te Gly Ite Thr Leu lte Ala Vol Asp Glu
620 623 630

GCT CAC TGC ATT TCA GAG TGO GCC CAT CAT TTC AGA AGT TCA TIC AGG
Ala His Cys Ile Ser Glu Trp Gly His Asp Phe Arg Ser Ser Phe Arg
635 640 645
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ATG CTG GGC TCT CTT AAA-ACA GCG CTC CCA TTG GTT CCA GTC ATT GCA
Met Leu Gly Ser Leu Lys Thr Ala Leu Pro Leu Val Pro Val [le Ala
650 635 660 665

CTC TCC GCT ACT GCA AGC TCT TCC ATC CGG GAA GAC ATT ATA AGC TGC
Leu Ser Ala Thr Ala Ser Ser Ser lle Arg Glu Asp Ite lte Ser Cys
670 675 680

TTA AAC CTG AAA GAC CCT CAG ATC ACC TGC ACT GGA TTT GAT CGG CCA
Leu Asn Leu Lys Asp Pro Gin Ile Thr Cys Thr Gly Phe Asp Arg Pro
685 690 695

AAT CTG TAC TTA GAA GTT GGA CGG AAA ACA GGG AAC ATC CTT CAG GAT
Asn Leu Tyr Leu Glu Val Gly Arg Lys Thr Gly Asn Ile Leu Gln Asp
700 705 710

CTA AAG CCG TTT CTC GTC CGA AAG GCA AGT TCT GCC TGG GAA TTT GAA
Leu Lys Pro Phe Leu Val Arg Lys Ala Ser Ser Ala Trp Glu Phe Glu
715 720 125

GGT CCA ACC ATC ATC TAT TGT CCT TCG AGA AAA ATG ACA GAA CAA GTT
Gly Pro Thr Ile [le Tyr Cys Pro Ser Arg Lys Met Thr Glu Gt Val
730 13 740 745

ACT GCT GAA CTT GOG AAA CTG AAC TTA GCC TGC AGA ACA TAC CAC GCT
Thr Ala Glu Leu Gly Lys Leu Asn Leu Ala Cys Arg Thr Tyr His Ala
730 735 760

GGC ATG AAA ATT AGC GAA AGG AAG GAC GTT CAT CAT AGG TTC CTG AGA
Gly Met Lys Ile Ser Glu Arg Lys Asp Val His His Arg Phe Leu Arg
765 770 75

GAT GAA ATT CAG TGT GTT GTA GCT ACT GTA GCT TTT GOA ATG GGC ATY
Asp Glu Ile Gin Cys Val Val Ale Thr Val Ala Phe Gly Met Gly Ile
780 785 790

AAT AAA GCT GAC ATT CGC AAA GTT ATT CAT TAT GGT GCG CCT AAG GAA
Asn Lys Ala Asp Ile Arg Lys Val Ile His Tyr Gly Ala Pro Lys Glu
795 800 805

ATG GAA TCC TAT TAC CAG GAA ATT GGT AGA GCT GGC CGG GAT GGA CTT
Met Glu Ser Tyr Tyr Gin Giu [le Gly Arg Ala Gly Arg Asp Gly Leu
810 815 820 825

CAG AGT TCC TGT CAC TTG CTC TGG GCT CCA GCA GAC TTT AAC ACA TCC
Gin Ser Ser Cys His Leu Leu Trp Ala Pro Ala Asp Phe Asn Thr Ser
830 835 840

AGG AAT CTC CTT ATT GAG ATT CAC GAT GAA AAG TTC CGO TTA TAT AAA
Arg Asn Leu Leu [le Glu Ile His Asp Glu Lys Phe Arg Leu Tyr Lys
843 830 835

TTA AAG ATG ATG GTA AAG ATG GAA AAA TAC CTT CAC TCC AGT CAG TGT
Leu Lys Met Met Val Lys Met Glu Lys Tyr Leu His Ser Ser Gln Cys
860 865 870
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AGG CGA CGA ATC ATC TTG-TCC CAT TTT GAG GAC AAA TGT CTG CAG AAG 2811
Arg Arg Arg Ile Ile Leu Ser His Phe Glu Asp Lys Cys Leu Gin Lys
875 880 885

GCC TCC TTG GAC ATT ATG GGA ACT GAA AAA TGC TGT GAT AAT TGC AGG 2859
Ala Ser Leu Asp Ile Met Gly Thr Glu Lys Cys Cys Asp Asn Cys Arg
890 895 900 905

CCC AGG CTG AAT CAT TGC ATT ACT GCT AAC AAC TCA GAG GAC GCA TCC 2907
Pro Arg Leu Asn His Cys [le Thr Ala Asn Asn Ser Glu Asp Ata Ser
910 915 920

CAA GAC TTT GGG CCA CAA GCA TTC CAG CTA CTG TCT GCT GTG GAC ATC 2935
Gin Asp Phe Gly Pro Gln Ala Phe Gln Leu Leu Ser Ala Val Asp lle
925 930 935

CTG CAG GAG AAA TTT GGA ATT GGG ATT CCG ATC TTA TTT CTC CCA GGA 3003
Leu Gin Glu Lys Phe Gly Ile Gly Ile Pro Ile Leu Phe Leu Arg Gly
940 945 950

TCT AAT TCT CAG CGT CTT CCT GAT AAA TAT CGG GGT CAC AGG CTC TTT 3051
Ser Asn Ser Gin Arg Leu Pro Asp Lys Tyr Arg Gly His Arg Leu Phe
935 960 963

GOT GCT GOA AAG GAG CAA GCA GAA AGT TGO TGO AAG ACC CTT TCT CAC 3099
Oly Ala Gly Lys Glu Gin Ata Glu Ser Trp Trp Lys Thr Leu Ser His
970 975 980 985

CAT CTC ATA GCT GAA GGA TTC TTG GTA GAA GTT CCC AAG GAA AAC AAA 3147
His Leu Ile Ala Glu Gly Phe Leu Yal Glu Vat Pro Lys Glu Asn Lys
990 995 1000

TAT ATA AAG ACA TGT TCC CTC ACA AAA AAG GGT AGA AAG TGG CTT GGA 3195
Tyr Ite Lys Thr Cys Ser Leu Thr Lys Lys Gly Arg Lys Trp Leu Gly
1005 1010 1015

GAA GCC AGT TCG CAG TCT CCT CCG AGC CTT CTC CTT CAA GCT AAT GAA 3043
Glu Ala Ser Ser Gin Ser Pro Pro Ser Leu Leu Leu Gin Ala Asn Glu
1020 1025 1030

GAG ATG TTT CCA AGL AAA GTT CTG CTA CCA AGT TCT AAT CCT GTA TCT 3291
Glu Met Phe Pro Arg Lys Vol Leu Leu Pro Ser Ser Asn Pro Vol Ser
1035 1040 1043

CCA GAA ACG ACG CAA CAT TCC TCT AAT CAA AAC CCA GCT GGA TTA ACT 3339
Pro Glu Thr Thr Gln His Ser Ser Asn Gin Asn Pro Ala Gly Leu Thr
1050 1055 1060 1065

ACC AAG CAG TCT AAT TTG GAG AGA ACG CAT TCT TAC AAA GTG CCT GAG 3387
Thr Lys Gin Ser Asn Leu Glu Arg Thr His Ser Tyr Lys Val Pro Glu
1070 1075 1080

AAA GTT TCT TCT GGG ACT AAC ATT CCT AAA AAA AGT GCC GTG ATG CCG 3435
Lys Val Ser Ser Gly Thr Asn lle Pro Lys Lys Ser Ala Val Met Pro .
1085 - 1090 1095 Flg- 6-5
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TCA CCA GGA ACA TCT TCC AGC CCC TTA GAA CCT GCC ATC TCA GCC CAA 3483
Ser Pro Gly Thr Ser Ser Ser Pro Leu Glu Pro Ala Ile Ser Ala Gin
1100 1105 1110

GAG CTG GAC GCT CGG ACT GGG CTA TAT GCC AGG CTG GTG GAA GCA AGG 35331
Glu Leu Asp Ala Arg Thr Gly Leu Tyr Ala Arg Leu Val Glu Ala Arg
1113 ' 1120 1125

CAG AAA CAC GCT AAT AAG ATG GAT GTA CCT CCA GCT ATT TTA GCA ACA H79
Gln Lys His Ala Asn Lys Met Asp Val Pro Pro Ala Ile Leu Ala Thr
1130 1135 1140 1145

AAC AAG GTT CTG CTG CAC ATG GCT AAA ATG AGA CCG ACT ACT GTT GAA 3627
Asn Lys Val Leu Leu Asp Met Ala Lys Met Arg Pro Thr Thr Vol Glu
1150 1135 1160

AAC ATG AAA CAG ATC GAC GGT GTC TCT GAA GGC AAA GCT GCT CTG TT0 3675
Asn Met Lys Gln [le Asp Gly Val Ser Glu Gly Lys Ale Ala Leu Leu
1165 1170 1175

GCC CCT CTG TTG GAA GIC ATC AAA CAT TTC TGT CAA GTA ACT AGT GTT 3723
Ala Pro Leu Leu Glu Val 1le Lys His Phe Cys Gin Val Thr Ser Val
1180 1185 1190

CAG ACA GAC CTC CTT TCC AGT GCC AAA CCT CAC AAG GAA CAG GAG AAA Im
Gln Thr Asp Leu Leu Ser Ser Ala Lys Pro His Lys Glu Gln Glu Lys
1195 1200 1205

AGT CAG GAG ATG GAA AAG AAA GAC TGC TCA CIC CCC CAG TCT GIG GCC 3819
Ser Gln Glu Met Glu Lys Lys Asp Cys Ser Leu Pro Gln Ser Val Ala
1210 1215 1220 1225

GTC ACA TAC ACT CTA TTC CAG GAA AAG AAA ATG CCC TTA CAC AGC ATA 3867
Val Thr Tyr Thr Leu Phe Gln Glu Lys Lys Met Pro Leu His Ser [le
1230 1235 1240

GCT GAG AAC AGG CTC CTG CCT CTC ACA GCA GCC GGC ATG CAC TTA GCC 3913
Ata Glu Asn Arg Leu Leu Pro Leu Thr Ala Ala Gly Met His Leu Alo
1245 1230 1235

CAG GCG GTG AAA GCC GGC TAC CCC CTG GAT ATG GAG CGA GCT GGC CTG 3963
Gin Ala Val Lys Alo Gly Tyr Pro Leu Asp Met Glu Arg Ata Gly Leu
1260 1265 1270

ACC CCA GAG ACT TGG AAG ATT ATT ATG GAT GIC ATC CGA AAC CCT CCC 4011
Thr Pro Glu Thr Trp Lys lle [le Met Asp Val [le Arg Asn Pro Pro
1275 1280 1285

ATC AAC TCA GAT ATG TAT AAA GTT AAA CTC ATC AGA ATG TTA GIT CCT 4039
e Asn Ser Asp Met Tyr Lys Vel Lys Leu Ile Arg Met Leu Vol Pro
1290 1295 1300 1305

GAA AAC TTA GAC ACG TAC CTC ATC CAC ATG GCG ATT GAG ATT CTT CAG 4107
Glu Asn Leu Asp Thr Tyr Leu [le His Met Ala Ile Glu Ile Leu Gln .
1310 1315 1320 Flg— 6-6
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AGT GGT TCC GAC AGC AGA ACC CAG CCT CCT TGT GAT TCC AGC AGG AAG
Ser Gly Ser Asp Ser Arg Thr Gln Pro Pro (ys Asp Ser Ser Arg Lys
1323 1330 1335

AGG CGT TTC CCC AGC TCT GCA GAG AGT TGT GAG AGC TGT AAG GAG AGC
Arg Arg Phe Pro Ser Ser Ala Glu Ser Cys Glu Ser Cys Lys Glu Ser
1340 1345 1350

AAA GAG GCG GTC ACC GAG ACC AAG GCA TCA TCT TCA GAG TCA AAG AGA
Lys Glu Ala Vol Thr Glu Thr Lys Ala Ser Ser Ser Glu Ser Lys Arg
1335 1360 1365

AAA TTA CCC GAG TGG TTT GCC AAA GGA AAT GTG CCC TCA GCT GAT ACC
Lys Leu Pro Glu Trp Phe Ala Lys Gly Asn Vol Pro Ser Ala Asp Thr
1370 1375 1380 1385

GGC AGC TCA TCA TCA ATG GCC AAG ACC AAA AAG AAA GGT CIC TTT AGT
Gly Ser Ser Ser Ser Met Ala Lys Thr Lys Lys Lys Gly Leu Phe Ser
1390 1395 1400

TAANATGACN ACGATGGAAC AGTTTGTGTG TCCTACATCT TCATICCTAT AAAGAATGAA
NAGAAATATT TTAACCTCAA AATTATTTAA AGTCCAAAGT GAAGCTCACC TAAACGTCGA
GCCATAGAGT CTTTAATTGN CCGTTGGCAG TTGAGCTACA GTATCTGAAC CTTCTGAGAC
CCGGAGTGCA GCATAGACTG TGAAGTCGGC TTCCTTTCCG ATTGCCTTCC GAACCCGTGT
CACTGTCAGG TTGCAGTCTT TCTCTTCTTG CAGCAGTGTG TGTTGRAAAT GGAGGLTGTG
TCGCTTTGAC ATATAGAACA GATCAGTANT TGCATAGGGA CAGATATGAA GATNCAGLCG
GICTTTGCTT TCTTATGCAG ATGCCTGTAT GACAGTATCA GTGCACCAGC CCAGCCAGGG

AGACATCAGC TTCCATTTAA AAAGG

Fig. 6-7
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Genomic sequnce

201439 01439 .

TGAGGTTATT CTTTGAAGGG GACAGAATCC CATTTCACTT TTACTAGATA AGAATTTACA
ACCTAACATC TGCCACCGTA GACTCTGAGT TATTAAATTG AGAGGAMATG GCCARAGTCT
ATCCTGTAAT GAAATAATCC TCATATGAAA TTGTICTTAT ATGACATIGG AAGACCTGIC
TIGCTCTGIC TTTICAGTTT TGGATACATT TICTTGACAC AAACCCOTAT CAGAGCCAGA
CTCTTTICTO CTCTAACATC TTGCTTCTGT ACGTTATAAT CCTCAGICCT CAAGCGGICT
CTAACATCTT GCTTCTGTAC GTTATAATCC TCAGICCTCA AGCGGTCTTC GGCGACGICA
GCTACTCTTT TTTTGTACAG AGTGATGGTT ATAAAGTCTT CTTGTTGAAA ATCACTGTCA
ACTTAGTAGC TATAGTAAAA TTTTCATAAA GATCCGTAGA AATTAAAATT ATAGCATARA
TATACAACTA GCTTTTICTA ACATTTTGIT ATCAGATTTC AGAATAATCA TACATTTTTT
ACATTTTTAC TARAARATGA GTATTTACAT ATTTGACCAA AATAAAATTC AACCATTTTA
GATAATTATT GAAACAATTT CCACATTAAG CAGTATAACT GCCAATTAGT TAATTGCTCA
ATGATTACAT ATTAGTTATT AATATTGICT AGCAACAACT TTATCTTATA CTCAAAATCA
TTATATTGGC CATTTAACTT AATTAAGTTT CTCCCTTTTT TAATGCTTTT AGAAAAGATT
GGGATGCCTY ATTTAGITTA GCCCTCAAGC AATTAGGTGA GGCAATTACC ATGGTAACAG
AAGGTATTCA TTTCCTTACC TTAGCTAAAG GTTTTGGGAA CARAGAAACC TCTCAGCTCA
TCCATTGAAA CCCAACTTTC TCCTGAGCCT GGCATTAAGT GTTTGTICTC TAAAAGAGGA
CTTAATTTTA AGTGGGGAAA ACATGCCCCT GAGCTGAGTC TCTTIGICAT AGGGCGATIA
AMAGCTACC TCTTCTTAAT AGGAAGTGTG GICTIAACTT TTATATTICA CATTTTATAT
TGAGAATTTC TACACTCATA TAATGTTTTG ATCAAACTTT CCCYTTAAAT CLTTGCCTIC
CCTATCCTICY TICTICCTIT GITICCTICT TTGTTIGITT CICTCTCICT CICICTCICT
CICTCTCTCT CICTCTCICT CTCTYTCTTT CTTTCCTTCA AATGCCCTGA ACGTCCTTAC
GCTGCTTCTC GCTGCATGAG TACAGGATCA CCTGAGATAC CTACCTAGCT GTCAGGAACC
ACATCCTGAA GAAGACAGAC CCTTGCTTCC CCAGIGGLTG GCTATCTGTT GCCAATACTG
TAGGCTTCAT GAGCTTCCCC TCAGTGCACG CTGAGATTTG GETGECTICA TTTTITIGEA
TGCAGACATA GCCTCTGAGA TGGACAATAA TCCTGCCAAC AGICTTCCTG CCCCICTICT
GCAATCATTC CCAAGCCTTO TGACATGGGA GTCACATTTA GAGCTGGICA GITTTIGITC
TITTTTCTTT TGTTTTGAAT TAAACTCGAA ATCTCATTGG TATGCTCTCT TTTGACAAAA
GGATACCAGA CCACCTCTCC TAACGGTCTA ATTGCTGTCA AATAAAATCA CTTAAGGIGT
ATTTTTCAAC ACATAATTTA TAGTTTTTGA CAGGTAATTT ATTAATATTT ATTTGGCTAG
TICTACCATT CCCAAGCAGA AAGTCTACTT ACTAAATTAG CTATCATGAG GCAAATTTIG
TAACTAATTT ATCAAAAATT CTGGTCATGG TCGTGCATAT CTATAATCCT ATCACCCAGD
ATTGIGGTTC AAGGCCAATC TCAAAGGAAA CTTTGICTCA AAACAAACAA ACAAACAMAL
AMACAARATTA ACATGAAACA GAACACATTA AAAAAACCCA GGOTTTITAC CAGAAATTTA
ATTATTAAAT ATATCTTGGA AATTAAAACC AGACAACAAC AACAACAACA TCAACCCACC
CTGAGTATGC TGTTAAAAAT ACCAGTACTA GAGLCCTGGA GACATTGLTC ATGCTTGAGA
CTATTAAGCA TTCTTACAGA AGAATGGGTT CTIGTTICTTG CAACCTCATG GTGGCTCACA
GCTCCCAGTA TATGGACATC TGAGACTGGA AATGATAGGA AGAATTAAGD CTTTACACAA
ATATCTGICT AAAAACACGC ATGCGCCAGG CTGICTATAT ACAGCGACTC CTGAATATIC
ACACTTGCAT TTAATTTGAA TTCTGCATTL TGATGCCATA TAAACTGTTA AGIGCAGIGG
AATTCAGGAA CTTGTGGTAC TTICTGITTA GTTTAAGATT AAAAGTGCAG TTACTATGTA
GTGGOTAAAG GIGCTTGCTT TGCAAGCCTG ACAGCCTGCC TCAGGGTTCA GCCTCTGIGT
GATGTAGGAG AGAAGCACAC CAGAGCATCA GTAACACTGT CAGGCATTGO TGCCTCTCAT
(GAGCTGGATC CCAAGTTGGG CCTGTCATTC CTGTTCCCCA GGCTCTICTC CATATTITIC
CCTGCAGTTC CTTTAGACAG GAACAATTCT GAGTCAGAGT TTTTGACTGT GGGATGACAA
CCCCATCCCT CCACTTGGIG CCCYGICTTT CTATIGGAGD TGGACTCTAC AAGTTCCLIC
TCCCCACTTT TGAGCATTIC GICTAAGGIC CCTTGCTTIG AGTCCTGAGA GTCTCTCACT
TCCGAGGTCT CTGOYACTTT CYAGAGGGIC CCCCCATTIG AGGGCAACTG ACAGTGCATT
GAGCTTACCA AATATTTIGT AAACTTCTIG TTGTTCAGAT TTAATTACAT CTTTAAAGAG
TTTTGTCCCT AGCTATCGTT CTCGCCGGCA AGAACACACG CGGACAACCG GATTCTTCTG
CGGCAAGCTT TATTGCTTCT TAAGGAGGGA AGACCCAGAC CCTGGAMAAT GGTGCTGCTT
ATATAGCCCT CAGCGTGGCG TTTCAGCACC TGATGTGGCA TGICACCTCC TGATTTGITO
CTCGCCCATC ACTTCATTAC TATGCCCCGA GATGGGCAGT GACTAGGCGT GAGTTCACTC
TIGCACTTGC GCACAAGCCT TGTTTATTAG GLACAGCGGA AGCCAGCGCC ATCTTATAAT
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GGTGATTACT CGCCGCACGG CTCTCCACAG AGTTTACCAD AARATGTATT CATAARATGA
GIGTTATATT ACTTTCCTGT TATATTTATT CCCAATAATA TTGITTATTT TATTGTATAG
CTTTTIGCTA TTGTAAATAT AATTTTGACT CTGCCCTAAT TTCTGAGGAT GCATTGTCAT
ATCAGAAAAA GTTTTATTAT AGTTTCTATT GTGTTTCTAT AGTTTTTATT ATAGITICTA
GTTCAAACCA TATTACTGTT TTCTTTATCA ATTGAAAAAG AGCTACTTTT TAAATTATAG
GCTCCTIGET TCTCTGGTTA TAAACAATGD TATGCAAAAT AAAACCATTT ACCACTGIGT
CTCTTAAAAA GAAAGTAGCA GATAACTGAC TTCACAAAGT TCCTCTGTCA TCCCCCACGE
ATGTGTCATG GIGGGAGCTT CCTGGCATIC ARACATAAAC ATATCACAAA CGCACACACA
TGCACACATA CTCICTCTCT CTCACACATG CACACACACA CAATTIGITA TTTCACTATT
GAAGICTTGA GAGACCAAAA GAAGGTTTTA CACTAAMAGG AACATTTTTA ATTATCCCCT
CTGTTICCTT TTTGAAGACT TGTAATATAA TTACATTATA GTTAAAACTG TAGCAATCAC
AGATCACAGG GAAGATGCCC TGATAGECCA GAAGTAGTAG CATGAAACAA TGTTTAATTA
ATGCTGTCTG ACTCTCAAAT AATAACTAAT AGTACTAACA GAGCAGATGA GAGCTTTTAA
TAGTATTTTC AAAATATTTT ATATAAAATT TAGTCATATT CAAAGCIGIC TATATGATIG
GAAGGAATTA ACATGTCTCC TCTTTAAGGA AACAGAGACT CTCTTAGCTT TAAGGGCTTT
GIGCCCTTGG TAATCCATGT AAGGGGCCTG AACTGLTGCA CAGCAGTTGO TIGTAAAGAA
GITTTTAGAC TGCCAAGCGA GACACTCCIC CTGCTGITIG CTACCACTTG ATTAGAAAAT
AGTTTGTGTG GTGGTTGTTA AATAAAATTC AAGTCATGAT CAARAGTAAG CATAAAGTCC
AATATATAGT AACCTTAATA ATGGGGGGAG GAGAGTGAGT ACTTGTCGAG TGTTCAAGAA
GTCTCAGGTT CCGTCCACAG TCCCACATAC ACCAGGCACA GGGGCACAGA CCTGICATCT
CATCTCAGTA CGCGGGCAAG AAAATCAGGA GTTCAAAGCC ATCCTTGGCT ACATAGCAAG
TTTGAGGCCA GCGTAGACGT CATGACATTC TGTCTCAATA AAACAAGCAA CAACAAGAAC
ACTCCCCAAA CAACAACCTT CCCTCAAGTC CAAAGAAGAC TGAGACATGC GAGATGCACA
GTARACTAAG GTCATCAGGA GTGTGAGEED CTTAGAGAGG ATGGOTGOGO GLGACTACAC
TGTATGAAGC TGTCACAAAG ATGCACACTA GACAAGGGAA AATGICTTTA AAATGCAGAC
ATATAATCTT ATTTATTATT GTGTGTGAGT GTGGGTAGAC ACATGCCATG GCATGCATGT
CAACTTTGTG GAGTTGCTTC TCTTTTTCTA CCTTTCCATG GATTCTGAGT CTCCAATTCA
GGTCACCACA CCTGTGGAGT TAATACCCTT ATCTGCTGGG CTGTCTCATC AGCGCCAAAG
AACTTGTTTT TAATACTGCC TGTGAATGAG ATGAATGGCA CTACTGAAAA ACTGTAAATT
AATATAAATT ATGCTGATCC CTGCTTAGCC TCAAATGAAT GAGACCTAAA CTATAATTTA
TTTATTGGCC TCTGCTCAAT TACCTCGGOA TGACCCCAAA TCTATTCTCT AATGCTAGIC
TGGCTACTTC CCCAACTGTG CTCCCCAAAT ACTTGCCGIC TGAATCTTCC TGGGIGATTC
CTGCTCTAGC AGCCTGOTGT CCCAGGAAGG CATTTCACTC AGGCAGIGCT GCTGGTCCAT
* CAGGACTAAT GGAGATCTCC TCTTTTCTAT GICTTCTTCC CCATTCCCAC CCCACCCTTG
TAATTGOTTG TTGCCAGTTT TACTTAACTA ATAGTTTTAA ATTGGATAAG TTTGCACAAC
AMGGTGOGT TGTAACTAGG GATTTGETTG TCTTGGCGCA ACCAGATCAT GOAGTACAGA
ATTTAACATA TGGATACAAG TAGCACCAGA CCAACCCACA ATAARAAACA GACAAARAAA
AAMAAMAAMA AMAAACCAC CAAMAAAMAC CCCCATAGAC AGTCTTTAAA TGATAAGAGC
GOARAAGTTG TAGGTGOTAA TAGATGGTTA GACAGGATAA TTTCAGEGAA GATTTAAGTT
ATTTAAAMAA AATCTATTTA TATATGCATG CAATTGIGIG TGAGTOTGTG TGTGCGCACO
TGATTGTATG AGTATGTGAT GGCCAGTGLT CTTGGAGGTC AGGGTGICAG ATCTGOYAGE
TGGAGTCTCA ACTTGOGTAG AMACTTTTAA CCTCTGAGCC ATCTTTCTAD CCCCAAGATA
CTGGTTTTGT AAATAAATTT ACCTTTAAAT TCTCTTCCTG GGGGGTATCT AGATCCAATT
TTGTACGTAA GCAGATATTT CAAATTAAAM TGATGCTCGT GICACACACC TGCCGATTAG
TTACTGAGAT TTACGTTTGC TTCAACATTG TGCTGAACTA CATGCATALC TTTTGTAAAA
GOTTATTTGL TGAAACTAGC TTTCTGGTAT TICACCAGTA ATATACTCTG GGCACAGAAC
AMCTIGITT TCTGACTCAA TATAAATATA TTGCGIGTGT GIGTGIGIGT GIGTGIGIGT
GIGIGIGIGT GIGTGTGTGC ATGTTATAAA ATCCTGICTT CTGCTCATGA CATAGCTGIT
TCATTAACTC ACAGCAGTTT GTATTTGLCT GCATGAGACC TATATAAGAT CAAGCCAGIC
TGAATCCCAG CATGCAAAGG GGAGATGETA TCTGGOACCC ACCCTTCATG GGAGATACAG
GAATTGGTGG CTCCTGEREG AGGGAAGAGT AATTTTTCTT TGGGAGIGIG GCCATTGICA
TCTTGTICCAT GITCCAGTGO ATAGCCCTAC ACTCATACAC AGAAGCAACA GTAACTGGAC
TTAGTGGGTT ATAAAAAATA TTAGAAATGG AATTTGTATA CAACCGAGCC GTATCACTCC
TGATCATATA CCCAAAGGAC TTTACCATAC AATAGAAGTA TTTGCTTAGC CATGITTATT
CCTAATCTTT TCATAATAGT GAGTATGTGA ATAAGTGGAT GAGTGGATAG AGAGTCTGOA
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ACTAGGTAGG AGACCATGAA CGGUAACAGT AGGTGTTGAD AAGGGGCAGD AGCAGAAAGC
AAAAGGTCAC ATTGGGCATT GTCTTAGTTA GCCTTACTAT CGTTGIGACA AAACACAAAA
TAAMATCTCC AAAAGCAACT TGGLGAGGAA AAGATTAGAA TTTACGACTC TTGAGTTCAT
ACTCCATCAC TGTGGGAAGT CAGAGCAGGA ACTCTALGCA GGAACTGAAL GAGAGGLCAA
GOAGGAACAC TGCTTACTGG CTTICTCTTC ATGGETIGCT CAGCCTGTTT TCTTAGACAC
CAAGAACAAC CTGCECTGOG GTGACATCAC TTACTGTAGA CCAGGCCCTC CCACATTAAT
CATGIGTCAA GAARATGICC CACATGCTTT CTTTAAGGCC AATCTTATAG AGCTGTGGCA
AGCCACATGT GCCGTTGCAG AGTGGCACCG GCTACTGCTG GCTACCACGC ATAAGTTTGG
ACAAACAACC AATGTGTACA TATGCAGTAA AGCTTTITGC CAAGTCACTG CCTGGCCCCO
GCATGTTAAT GAGGTACTCA GAATATAACC AATCAGATGT GAGACATGCA AATGAGGTAT
GATAATGAGG TTCTGTGAGG TACTGAGAGA GAGTAGCTAA TCAGATGAGH AACATGCAAA
TGAGECATAG TGCATAACCA ATCCGTGTGT GAGACACGCC TCTCCTAGGL CTATATAAGT
AGCACCAGTT CTGGGCTCAG GGICTCTTTG CCTCTGEAAT CAAGCTCTCC CAGAAGGATC
CTGTIGCAGE GICGTICTIG CTGOTCAAGT CGUGCGAGCA CAAAATAGAG CCTTTYTTTY
TTTTTAAATT GAGAGTCCCT CCTCCCAAAT GACTCCCGCT TGIGTCAGGT GOACAGTAAA
CTAGCCAGGA CAGATGACCC CCTTGTCAAC TTGGCACACC AGTACTTATT ATGAAAACAT
AACCTTTCCC TTTTTGTTCA TTTTTAAGGT CTCATATTAA TATTATAATA TAAGCTATAA
ATAACTTTAA AAGTTTCATA TTICTTTAAAA ATTCAAAARA TTTACAAGTT AAGICTCTTT
ARAATATCCA AAATTTCTCT AAAATTACCA AGTTTCTTTG AAATATCCAA GGCCTCATAA
ATGGATGTTT CTGTAAAATT AAAATARATT ACTTTCTTAT TCCAAGAGAG AAGAAGCAGD
GCACAGCCAC AGAAAATTCT GAGTGCACAT TAATAACTAA GTAAGATAAT GCCCCATAGG
GITGICTTCT GICGGCCTGT CTTACAGAGG CAATTICTCA ATTATGCTIC CCTTTTCTCA
GACAACACAT ACTTGTGICA CATTGGCAAA AATCTAGCCA ACAAAGGCTT GAAAGCAGAA
GGCTACTGGO GATGGCAGGG CTCAAGEACT GGGOACTTGO TGATTAGGGA GAAATAGGGL
ATAGGAAGAG AAACCGCARA AACAAAMATT TCTTGIAAAA ATGCTACAAT GAAACCTAAT
CATCTGTATA TAATAAARAG TGAATAGAAC AGATTGTACA TCTGTAATTT GCTATCATCY
TTTGACTTCT GTTAGTGGTT TTGAAATCTT GGCAAAAAGC AACTTAACCA TTAACAGTTC
TAAATTGCTT TAGGGTTTAT AAMACCTGCA TTTTCACATG AGATTGICTT ATTACATTAA
AGTTGGGTGO ATCTGGGAAG AGTTACACTA TGTATGCAAT TCTCAAAGAA CCGAGGAAAG
GAAGATAAAA TTICTTTATA TTATTTAATA GTGCTCAGTG TAGTAGGCTG TTCCTCCATC
TTAAATGCGT GCTCTGATTT CTTCATGGTA ACAGAGGTTT CATCAGGAGA CTCTICCAAA
ACATATTTAA AACTTTACTC CCCACAAGAC ATTTGGGTAA CAGGAACTTT CCGLANGTGI
~ GAGGAGTTTA TYACTTGLCT TTAGTATAAA TCATGTAGGA GCATGGATGC ATTTCATTAT

TGAMAARATA ATATATTTGG AGTCTCATAC TTGAAGICTG GGTTATATTC CAGAGAGCCC
TCAMACTAG TAACAGCTTA AGAGAAAGAT CATCCAAGAA ACCCTTICTT TTTAGGOAAG
TGICTCTTAC TCAGCCAAGA GCACAGTGAA AGGGCTTAGT ATTGGACAGC TATTATATCT
TCAAMACTAG GTCTTTATTT TATTTTACGA ATAAATCCAG TAGTTGCTCT GAGICAGCTT
ATACCTTATG AGAGATGATA ATTATACAGA AAATCAAAGA TGCTGAAMAT GTAATACCTC
ACATACTGAG GUATCCTGTT CATTAAGGAG ATAAAAATTA TTCTTTTGAA GGAGCAAAGL
TATACACATA ACATATTAGA ATTTTGAAAC AGCCACAATC ATAGAACTTA ATTTGTTATA
AAAGGAAGAA GTAATGTATA GTTAATAAGT GGTTTAAGCC TTGICCTIGA GLLTAGATOY
TATAACTCAT ACTAAATATG TATGITIGTT TCAGGCTAGO TATCATATCC TACACGAAAT
ATGTATGTAT GTTTCAGGTT AGATGCTATA TCCTACACTA ATTATATATG TTTGITICAT
TTTCAGICCT ATCTATGGAG CTGTCTCTGA GCTTTCTATC AAATATTTGT CATATTTATT
CATAGATATT GTTTATTGGA ATTTGCAAAC AGGGCATTTT AAAGACAAAT CAAAATAAAA
TGGAAACCAC TTCACTACAG CGGAAATTTC CAGAATGGAT GTCTATGCAG AGTCAAAGAT
GIGCTACAGA AGAAAAGGTA ATTGTTCATT GATTATTTGT CTAAATGGEC AATCTTGITT
GAGTTTGACT ATGCAGTGAG TCACATCATT GCTTGIGAGC TTICGGICAT TGTTGAGGTA
AMCTTTCTG TIGTGTGAAT GAACCAGAAC TAAGTTGTTC AAACGTAAAT GAGACTCAAT
TTTATACATG TTTTATAAMA TCACATTCCC TAGAGTATAT TCITICTTTT TATAGTTAGC
ATTCTTAGTT GAAGTTATTO GTTTGTTCAA ATTCAAGTAA TAATTTATAC AATATTAAIG
TTGGCATTTT TTGGTTAAAA TAGTTTGAGT CCTTAGAGOC TTAAGATCTG ATAATTAGCC
ACCAACATTT TTTTGTTTIC TTTTTCAATA TTTTATTAGA TATTTTCTIC ATTTACGTTI
CAAATGCTAT CCCGAAAGIC CCTTATACTC CCTCACTCCA CCCACTCCCC TACCCACCCA
CTCCCACTTC TTGGCCCTGG CGITTCCCTL TACTGGGGCA TATAAAGTTT GCAAGACCAA
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GGGGCCTCTC TICCCAATGA TGGCTGACTA GGACATCTIC TGCTACATAT GCATCTAGAG
ACATGAGCTC TGGGGGGTAC TGGTTAGTTC ATATTGTTGT TCTACCTATA GGGTTGCAGA
TCCCCCCAGC TCCTTGCGTA CTTTCTCTAG CTCCTCCATT GGGGGCCCTG TGATCCATCC
TATAGATGAC TGTGAGCATC CACGTCTGTG TTTGCCAGGC ACTGUCATAG CCTCACACGA
GACAGCTATA TCAGGGTCCT TTCAGCAAAA TCTTGCTGGC ATGTGCAATA GTGICTGCGT
TTGGTAGCCA CCAACATTTT AAGGTTACAT TATTGCATCT AGCATGCTAA TATAATTAIG
AGGAAMAAAC AAGTAAATTA AGTGACTTCA CAAAAGAAAG ATTGGATGIT TGAAAATAGA
ATTGTGTGOA AARATAACTT TATGTTTACC CTTGTTAATC TGACCTTATG AATTCTTACT
CTATAATATA AAATGTAGTG CTATABATTT CTTCAGTGAA CTTTATTATT TCAGTTAACA
CTACAACTTA CTGTGATATT TATTTGIGEC TGTTTIGAAT TTTGCTCAAC TCAAGGCCTO
CGTTCAGAAG AGTGTTCTIG AAGATAATCT CCCATTCTTA GAATICCCTG GATCCATTGT
TTACAGTTAT GAAGCTAGTG ATTGCTCCTT CCYGTCTGAA GACATTAGGT AAGGGATTGG
AAGTTCTTAC CATTAAGTTT GTACCCGTAA GAAATAGCGA TATTTATGAG TGCCTAGTTT
TACAATGGAA GTATATCTCA GAAGTATATT TACATACATC ATATCACAGT TGTATICTAC
TTTTTAARAT ATAAAATAAA CTCACTAAAT TAAATTAGTA AGGTTCCTAT TTGITAATTA
GTAACCTTTT CTACTTTATT AGATACTTIT TTTTICTTIT AGTGLTTTAG ATGTARATAC
AGGTAAMACT ATTGAAGACA ACTGTTTACC AATTTAGGAA AARATGOAAA ATGTTATTTA
ATGTCGAACT ATTTTCATAT CTTAAAACAT CAATGTATTA AGTAATGITT ATGATTCICT
GITTTATTIT TTTTAATTTA TITTTAGCTT TTAMATTGT GTTAGGATGC CTCCTCTGCG
TGTATGTTTG TATACCACAT GGTTACGGTG TCCACAGAGG CCAGGAGAGG GCTTTGGATC
CCCTTGAACT GGAGTTGTGA GCGATCTTAT GGGTGCCGGO AATCAAGCCT AGGTTCTCTO
GAAGAGCAGC CAGTGCATTC AGCTGCTGAA CCATTTTAAA AGATAGIGAT AGTTCCTGCA
AATGOTCCAT GAAAAGAGCT TTAGCAATGA CTGTTGGTAC TTTAAGAGTT GCCTGICTIT
GTTTTTCTAA GGCTATAACA AAATCCATGO CCTGAGTAAA TTATAAMAAA ATACATATAA
GTAMATTCAT AAATAAATTT ATTCCTTACA GTTTTGGAGG CTATAGAGLC CCCAGAGAAT
GGGATTCGCA TTTGTAAGCG GACCATTTTT TTTTTTAAAT TGOATATTTT CTTTATTTAC
ATTTCAAATG TTATCATCTT TTCTGGITTC CTTCCCTCCT GGAAACCCCC TATCACATCC
TCCGICTCTC TGCTTCTGTA AGAGTGTTCC TCTACCCACC CACCCACCCA CCCACCCACT
CCCACCTICC TGCCCTTGAT TCACCTACAC TGATGCATCT ATTGAGCCTT CATAGGACCA
CGGACATCTC CTCCCACTGA TGAATGACAA GGCCATCCIC TGCAACATAT GCAGCTGOAG
CTATGTGTAC TCCTTGOTTG ATGGCTTAGT CCCTAGTTTT CTGGGOGTCE GGGAGOYGID
ATCTGGTTGG TTTATGITGT TGTTCITCCT ATGGGATTTC AAACCCTTTC AACTCTTICA
GICCCTICTC TAACTCCTCT ATTAAGGACC CTGCGCTCAG TCCAATGGTT GGCTGTTAAC
* ATCCACCTCT GTATTTGTAA GOCTCTGGCA GGGCCTCTCA GGAGCAGGET CCTTTCAGCA
TGCACTTCTT GGCATCCACA ATAGIGICTG GOTTTGGTAA CTGTATATGD AATGAATCCC
CAGGTGAGAC AGTTTCTGLG TGGICTTICC TTCAGICTCT GCTCYICACT TTATCTCCAT
ATTTGCTCCY GTGAGTATTT TGTICTCCTT CTAAGAAGGA CCGAAGCACC CCCACTTTLG
TCTICTTICT TATTGACCTY CATGIAGICT GIGAATIGTA TCCTGLICAT TTGLAGCTTT
TGGGCTAATA TCCACTTATC AATGAGTGTA TAATATTIGT GITCTICTGC GATIGGGTTA
CCTCACTCAG GATGATATTT TCTGICCATT TGECTANGAA TTTCATGAAT TCATCATTTT
TAATAGCTGA GTAGTAAGTA CTCCATIGTG TARATGIACC ACATTTTCIG TATCTATTCC
TCTITIGAAG GACATCTGGC TTCCTTCCAG CTCCTGGCTA TTATAAATAA ATATATAAAC
ATAGTGGAGC ATGTGTTCTT ATTACATATT GGAACAGAAA GAGCAATTTG CAAATTCATT
TGGAATAACA AARAAAAAAA AAAMAAAAAC CCAGGATAGC GAAAACTATT CTCAACAATA
GAAGAACTTC TGGGGGAATC ACCATCCTGA CCTCAAGTTG TATTACAGAG CAATAGTGAT
AAAGACTGCT TGGTAATGGT TCAGAGACAG GCAGGAAGAT CAATGGAATA GAATTGAAGA
CCCAGAAATG AACCCACACT CATATGGICA CTTAATCTTT GACAAAGGAG CTAAAACCAT
CCAGTGOAAA AATGACAGCA TTTTTAACAA ATGGTGTTAG TTTAACTGGT AGTCAGCATG
TAGAAGAATG CAAATCCACC CATTTTITIC TTTICTTTIC TTTATITACA TTTCAAATGT
TATTCCCTTT CCTGGTTICC CCTCTAACCC CCCCCCCCCC CCACACACAC ACACACACAC
ACCAACCCAC TGGCTTCCTC TTCCTGGCCC TGGCATTCCT CTATACTGGG GCATAGAGCC
TTCAAAAGAC CAAGGGCCTC TCCTCCCATT GATGACCAAC TAGGCCATCC TCAGCTACAT
ATGTAGCTGA ACCCATGAGT GTGCTCTTTG GTTAGIGOTT TAGTCTCTCA GAGCTCTGOT
GGTACTGGTT AGTTCATATT GTTGTTCCTC CAATGGGGCT GCAAACCTCT GCTACICCTT
GOTTACTTTC TCTAACTCCT TCACTGGGGA TCCTGTGCTC AGTCCAATGG ATGGCTGICA
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GCATCCATTT CTGTATTTGA AGTTGACCCA TTCTTACCTC CTTGTACAAA GCTCAAGTCC
AAGTGGATCA AGGACCTTCA CATAAAACCA GATACACTCA AACTTATAGA GAAGAAAGTG
GGGAAGAGCT CCAAACATAT GGGCACAGGG GAAAAATTCC TGAACAGAAC ACCAATGGCT
TATGCTGTAA GATAAAGAAT CAACAAATGL GACCTCATAA AATTGCAAAG CTTCTGTAAG
GCAAAGCACA TTGTCAATAA GARAAAAAGD CCACCAACAD ATTOGCAAAA GATCTTTACC
AATCCTACAT CTGATAGAGG GCTAATATCC AATATATTCA AAGAACTCAA GAAGTTAGAC
TICAGAGAAC CAAATAACCC TATTAAAAAT CGGOTTCAGA GCTGICTTAG TCAGGGTTIC
TATTICCTGCA CAARCATCAT GACCAAGAAG CAAGTTGEGL AGGAAAGGOT TTATTCGCCT
TACATTICCA TATTIGCTGTT GATCACCAAA GGATGCAGGA CTGGAACTCA AGCAGGTCAG
AAAGCAGCAG CTGATGCAGA GACCATGGAG GGATGTICTT TACTGGCTTG CTICCCCIGh
CTIGCTCAGC CIGCTICICTT ATAGAACCCA AGACTACCAG CCCAGAGATG GTTCCACCTA
CAAGGGGCCT TTCCCCCTTT ATCACTAATT GAGAAAATGC CTTAGAGTIG GATCICATGD
AGGCATTTCC TCAACTGAAG CTCCTTTCTC TGTGATAACC CCAGCTGTGT CAAGTTGACA
CAAAACCAGC CAGTACAAGA GCTAAACAAA GAATTTTCAA CTGAGGAATA CTGAATGGCT
GAGAAGCACC TAAAGAAATG TTCAACATCC TTAATGATCA GGGAAATGCA AATCAAAACA
ACCATGAGAT TCCACCTCAC ACCAGTCAGA ATGGCTAAGA TCAAAAACTC AGGTGACAGC
AGATGCTGGC AAGGATGTGL AGAAAGAGGA ACACTCCTCC ATTGCTGGIG GGATTGCAGG
CTTGTACAAC CACTCTGGAA ATCAGTCTGG CGGTTCCTCA GAAAACTGAA CATAGTACCT
ACTACCTGAG GACCCAGCTA TACCACTCCT CGGCATATAT CCAGAAGATG CTGCAACATC
TAAGGGAACT TTGTACTGCG TCTGTATCAG GOTAGAGGCT AAGATGGGTT GGGATTAAGC
CAGTTCTCTG GATACCIGTT CTGGGAGIGG AGCCCTGATG AGCCAAACAC TTGIGITTAG
GCCCCACCTC CACGCCCTGC TCCATTAAGG ATTCCATTTT AACAGGGACT ATGAATAGGA
TATTCATGAC CCAGCACCTT GTGTAATICG GGTTCTGGAG TAATGCAATC TAAGCCTCTT
GATGCAACTT ACACTGAGAA GTAGTAAATC AATTCAGATC ATTGAAATGA CTGCGIGIGT
CCITTIGGTT TTTAACTATT TTCATGAAAA GCAGAAGTGA ATAAAGTTGT TCATCAGTGC
CCTCCTGOTO GTTGOTARAT GTGATCTAGA AGTGGCATTT AGGTATCTTT ACTTCCACTG
CATTTACTGG TTATGIGIGG GCTTCATITT GCTGAACTAA AATTAGACTT ACAGAATAAG
TARATCTATT ACACACGGTT ATATATTGIC CTCACCATGT TACCTTTGIC TICCTACGOT
ATGACATGIG TTTTATTAGT CAGAGGGTTT TYTITTITIG GTTIGITIGT TTATCTTVIG
TTTTTAAAGD AATAGAACTG GCAGAATCAA COTATATATA TATCAAACAG GGATTTATTA
GIGIGGCTTT GCAGACTGAG GICTCTIGIC CAACAATGLE TGIGCCICAT CARAGCCAAG
AATCCTTTTT TCTCOTAGTT GTTCATICGA GGAGCCTGGL TGICTAAGTC AGTCTTCAGY
CTGCATGOGC TTCCTGAAGA AGGAATTICT AACACCAGCT AAGTAGIGCC TTAGTAGCAA
GACAGACGAA CTTGCCAGCC AGACTGAGGA CAGGCTGACA AMAAGCCAAA GETTCCCTCT
TCCGTGCCCC TTCAGAAGTG GGCCGCCATC AGAAAGCGTA ACCTAGATTT AGGATGCTCT
TCTCCTGICA CATAATCTAA TCAAGAAAMAG CCTTCATAGG TGAGCCCAGG GCTTATATTT
TAGATGATTC CAAATGGAGT CAGGTTGCCA GCCAAGATCA GCTCAGCACA GTAAGTIGAA
GIGGICTCAA TGAAGCTCTG TGTTCATTTT GAAGIGCAAG ACGGGCTTGG TTYGCTTTCL
ATTACTTTTC ATATGGCCAC TTTGGAGATC CTCGCATCAG GGGCTGOAAA CATGGCCCCC
CATTAAGAGC AGGAAGCGCT ATTGCAGAGG ACCCCAGTCT GGITCCCAGT ACCCATAATG
GYGGCTCACA GACCTCTGTT TTCTATGACT CCAGCTCCAG GGIGCTGAGT CCCICTICTO
CCCTCTACAG GCACCTGIGE TTATGIGCAC ATATGIACCC CTCTTCCCAT ACACACCIGD
TTAGAAAMAT AAAAATCTTA AAGAATATTT TTACACCAGG GCCAGIGACA TGGCTCAGEG
GOTAACAGEG CCTGCCACCA AGACTGGAGA TCTGAGTTCT AATCCCATTT CAACCTCAGA
GGCTCATGGT GGAAGCCAAG AGCTGATCCT GAATTCAACA TGCATGGGGL CACCAAAAAA
GAAAGAAAGA AAGAAAGCAA TTTAAAAAGA TGTTTACCCC ATGGGGTTTC AACAGTTTGA
TATGACATAC CTTTGTGIGC TGAAGTTTGT GCIGATCCTG CTTGGGGACC ATCGACCTTT
TITTTTTTIT TTTTTAAATT TGTGGGTTTA ATAGTTITIG TCCAATTIGA AAATCATCTT
CAGTTTTTAT TTTITICAGT ACTGIGCTTT TCTGGGACIC TGATATACAT ACACTAGGTT
GCTGGATACT ATGICTTAAC TTCTTTTCIC TTTTIGITTA TGCTTICGTT TGAATGTITC
TTCTGCTGIG TCTTTAAGTT AATCACCTAT ATTTCTICTG TAGTGGCTGA TCTACTGTAT
ATCCTCCCTIG TGTATTTTTA ATTTTCATTG TGTTTTICTC TTTTTIGITA TIGAAAATCA
TTTTTTTAAA AATACAACAC ATTTGGACTG TGGTTTCCCT TTCCACAACT CACCCCAAAT
CCICTCCACC TCAACAGAAA AAGAAAGGEC CAGAGAAGAA GCACAGGAAA CACATACAGA
TGCAGGCCAC ACACGTGYAC ACACAGGAAT CTCATAAGTA CACAAAATCA GAAACCAGAT
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ATATAAARAT TATATAAGCA AAAGACTTGC TAGATTAACA AMATAAAGDT TCATICICTC
TTGGCCATTT ACTGCTGGCC CTAGGGCCTG CTGGTGAGTG TGGTTTOTAT ACCCAGTGAG
TCTGGTGRAG AAACTAGTTT TICCTTTGIG AGTGGTTATA AATAGGAGAT AATTICTGGG
TGAGGGATAG GATCOGCGCT GGGACTTTAT CTGGTTAGAC CTGGGTAGAC CCTOTGTOND
CTCCCACATG AAAGCTCTTC TGTGCTTTAT CAGCCCTGCT GIGICTTCAA GGGCTTCTIC
CCTTGOTGTC TTCCATCCCA CTGGGICTTA CAACCICICT GCCCCCTCTT TIGCAAAGTT
CCCTOAGCCA TGCGOGGAGG GGICTGICAT TGTTCCCATC TCCTGCAGGA GGCAGTGICT
CTGACATTGO CTGGGCAAGA CACTGAGCCA TGAGCATAAA AAAACCCTGC CAATTTGCTA
TICATTGIGT GCATCCTTTC CTTTAAATTC CTGAACATAT TTACAATTTA TAATAGITTY
COTTTIGICTT GITTTGAGCA GGGGCTTATG TAGCCTAGGE TGGCCTTGAA TGTACTCTGT
CGCCAAGGCT GATCTTAGTT CCTGATCCTA TTGCCTATGC CACCAAGIGC TGGGATCACT
GACTTGTGCC AGCAGGCCCT GCTGIGACCA TAATGCAAAT TTCAGTGATA TTTTAGCTCT
ATTTTTGCCT CTATTGAGTG ATCACCCCGC CAACTGATTA TGTTTATGIT TGATATGIGT
CAGGGCTGTT GAGGITTTTT TICTTTTICT TITTTTTIIT TITITITIGO TCTGCTGTTG
TGATTTTACC TTGCTCAATA TATATATATA TATATATATA TATATATATT TTTTTTITTT
TAGTTTGCTT TCTAAGAAAA GAGGTTTTGC CAGAGGGCTC ACCCAGAGAT GGGTTTTGTA
TTCGGAGCCT TGCTTTTAGA CCTCATTAGG CCGGCAATTG CTTTICCTCC AAAGGTAATT
TAGTTCTCTC AGGTGCGATC ATAAGGGAGG CTGCTGCATG TTCCTAGAGT TCAGCAAGAA
TGICTGCTCE GACTTGGGAA CTTACGCTCT TACCICTGIC TGIGICCCCA CCTCAGGECT
GICCTTICTIC TGTTGICTOT AAGGCATTCT AGGAGAACCA GOUACAACGA CAGAGACTCT
CCTCTTGTTC AGAGAACAGT AAATTTAGAC GTGTTTGTAC AATTTATTGT TICTTTTTAG
TGGAARAAGA AGTACTTGTA AATTTTATCT TAGCCTGAGG TATTAGTTCA TATTCTTTIA
TGTTTGTAAT AAATTTTTAA TCAAMCTTO TGAACTAGGC ATAGAAACAA TAGTAAACAA
AACCGTATCT TCTTATTTAA TTATATCAAA TCTTTATTAT TTAGIGIGTA TGIGTGIGTG
CICATGTATG TAGATATATA CTTGOICAGA GOACAACTTT CAGGAGTAGT TTTCTICTAT
TATTTATGTC TAAAATTAAA TAGAAAATAA AAGCTCATGT ATACCCTTTT TAATTTATTT
TCTTCCAACC CCCGTGCTAC TTTARATAAC ATGTCATGAA TTTAGTATTY ATCATTICTT
TATATTGIGT TATTIGCCAA CTTAGAMACT ATATGGTTTT CCTGAAGCTT GICTTTTICA
CTCAAGTTTT GAGAATTTTT CATTTTGATA TATGTAGITC CATTATTTIA TATGCTATAT
TATGTTTIGE CATGCCACAA TTTICTTTATT TTTTIGTTTT ATGGAAACAT AGTTTTICCA
ATTCCCCCGT CTGCAAAAGG ATCAGGGTTG TAGTGAACAT TCTTICTTTG CTGIGITGGT
TAGTGTTTCT TGICCATTIG GCACAGCCTA GAGTCGICTG AGECTAAGGA ACCCAACTGA
GAGAATGCCC CATCAGATTL GTGTATAGGC AAGCGTGGGA ATAGEGITTT CTTGACTGAT
GATTGATGTG GGAGGGACCA GCTCACCTTO GGCAATGICA TCCCTTGGGA GTTGGICCTA
CCTTGTATAA GAAAGCAMAC CTAGCAAGCC AGTTAGCAGT GTTTCTCCAT GGLCTCTACT
TCOGCTCCTG CTTCTAGEGA CCTGCCTIGA GTTCCTGLCC TGACTTCCIT TTCTTCCCAA
ATTGCTTTTG GACATGGTGA TGATCACAGC AATAGATGGL AAACTAAGAC ATTAATCAAT
TGAGCTGICT CACCTITTAG AGTGGTTTCA ATAAGCATGG CCCTCAAAGD CYCATATATA
GAATGGCTAA TCACCGALGA GTGGAACTCT TTGATAGOAT TGGAACAGTG GTTCTCAACT
TGAGAGTCTT GATGTCTTIG GACATTAAGC GACCCTTICA CAGATATCCT GAATATCAGG
TATTTACATC GIGATTCATA GCAGTAACAA AATTACAGTT ATGAAGTACC AATGAAATCA
TTTTATGGTT GGCGTCATTA GGAAGGTTCA CAACCACTGO ATTAGAAGAA TTAGGACTTA
TOACCTTGTT GGGGOARGTG TGTCACTTGE GGTGGGCTTT GAGGCTTCAA AAGCCTAGAC
TTTGAACAGA CCTTTTGCAC AAGAACAGGC CTCTTGTICT CTCTACTGET GCTCAGGOTA
TAGCTCTCAG CTGCTGCCGE AGTGECGTGE TTTACACCAT GATAATGGAC TAAGCCTCTG
AGCTGTAAGC CAGCCACCAA TTACATGCTY TCTTTTATGA GAGTTGCCAT GGICATGGTG
TCTCTGCAGE AGTACAACAG TGACTAAGAC AGAAGLAAAC ATAGAAACAT TCACGCAGTT
AATCCACACA ATTTTICCTY TGATAGCATG CGICTGICTO ATGGCGATGT GOTGGGATTT
GACATGGAAT GGCCGCCCAT ATACAAGCCA GGOAAACGAA GCAGAGTCGC AGTGATCCAG
TIGIGTGIGT CTGAGAACAA ATGTTACTTG TTTCACATIT CTTCCATGIC AGGITGGTAY
CTCTGCTTCA TTGTCATATG GCCATCAATA ATACCATATC AACTTTCTTC CTGCAAAGTT
AAGTTCTTTC ATTAGCAGGC CTTICTTTCAT GATCTIGIAT TTGTTTAAGT ATTTATATTT
TIACTTGATT TYTATACCTT TICCCTTCGT TAGAGAATAG AGAACTGAAG TTTAGAGGTG
TAAATGACTA GGAATAATAC CCTATTACTG TTACTACAGG TGGCGTTCGA ACTCATTCTA
TCTAGTCAAA TTTCAGTCTG GACTCTGCAT TAGCTAAGAA AAGAGATAGT TAAGGTGAAT
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GTGATTCTAA ATTTAAGCTT AATATAAACA GTTTACCACA CATTCCGIGT GCATTAAAAT
AGTARATCCA TTATATTAAA GAGTTTTATC GAAATAATAA TGAAATGTTT TAGTTTTCCC
CCAGGGATTA AAAATGTTAC TAGAAAACAA ATCAATTAAG AAGGCAGGCO TTGGGATTGA
AGCGGACCAD TGOAAACTIC TGCOTGATTT TGACGTCAAG TTGOAGAGTT TTGIGGAGCT
GACGGATOTT CCCAATGAAA AGGTAGGCGT AATAAATGCA GTATTTTAAT AAACATGATA
ACCTGAGTTT CATAGAATGT GCATTTTCAT CTAAATGITA AGITICTTTT TTTTICCATT
TTTTATTAGG TATTTAGCTC ATTTACATTT CCAATGCTAT ACCAAAAGIC CCCCATACCC
ACCCACCCCC ACTCCCCTGC CCACCCACTC CCCCTTTTTG GCCCTGGCGT TACCCTGTAC
TGGGGCATAT AARGTTTGCA AGTCCAATGG GCCTCTCTTT CCAGTGATGG CCGACTAGGC
CATCTTTICA TATATATGCA GCTAGAGTCA AGAGCTCCGG GOTACTGGTT AGTTCATAAT
GTGTTCCAC CTATAGGGTT GCAGATCCCT TTAGCTCCTT GGCTACTTIC TCTAGCTCCT
CCATTGGGAG CCCTATGATC CATCCATTAG CTGACTGTGA GCATCCACTT CTGIGITICC
TAGGCCCCGO CATAGTCICA CAAGAGACAG CTACATCTGG GTCCTTICAA TAAAAICTTG
CTAGTGTATG CAATGGTGIC AGCOTTTGGA TGCTGATTAT GGGGTGOATC CCTGGATATG
GCAGTCTCTA CATGGTCCAT CCTTTCATCT CAGCTCCAAA CTTIGICICT GTAACTCCTT
CCATGGGTGT TTTGTTCCCA AATCTAAGGA AGGGCATAGT GTTCACACTT CAGTCTTCAT
TCTTCTIGAG TTTCATGTGT TTAGCAAATT ATATCTTATA TCTTGGGTAT CCTAGGTTTG
GGGCTAATAT CCACTTATCA GTGAGTACAT ATTGTGTGAG TTTCTTTGIG AATGTGTTAC
CICACTCAGO ATGATGCCCT CCAGGICCAT CCATTTGGCT AGDAATTTCA TAAATICAIT
CTTTTTAATA GCTGAGTAGT ACTCCATTGT GTAGATGTAC CACATTTICT GTATCCATTC
CTCTGTTGAG GOGCATCTAG GITCTTTCCA GCTTCTGGCT ATTATAAATA AGGCTGCTAT
GAACATAGTG GAGCATGTGT CCTTCTTACC AGTTGGGGCA TCTICTGGAT ATATGCCCAG
GAGAGGTATT GCTGGATCCT CCGGTAGTAA ATATGICCAA TTTTCTGAGG AACCGCCAGA
CTGATTTCCA GAGTGGTTOT ACAAGCCTGC AATCCCACCA ACAATGGAGG AGIGITCCTC
TTICTCCACA TCCACGCCAG CATCTGETGY CACCTOAATT TTTCATCTTA GCCATICTGA
CTGOTGTOAG GIGGAATCTC AGGOITGITT TGATTIGCAT TTCCCTGATO ATTAAGGATO
TTGAACATTT TTTCAGGTGT TTCTCTGLCA TTCGGYATIC CTCAGGTGAG AATICTTIGE
TCAGTTCTOA GCCCCATTTT TTAATGGGOT TATTTGATTT TCTGAAGICC ACCTTCTIGA
GITCTTTATA TATGTTGGAT ATTAGTCCCC TATCTGATTT AGGATAGGTA AAGATCCTTT
CCCAATCTGT TGGTGGICTT TTTGICTTAT TGACGGIGIC TTTICCCTIC CAGAMCTTT
GGAGTTTCAT TAGGICCCAT TTGICAATTC TCGATCTTAC AGCACAAGCC ATTGCIGITC
TGITCAGCAA TTTTICCCCT GTGCCCATAT CTTCAAGGCT TTTCCCCACT TICTCCICTA
_TAAGTTTCAG TGTCTCTGLT TTTATGTGAA GATCCTTGAT CCACTTAGAT TTGACCTTAG
TACAAGGAGA TAAGTATGGA TCGATTCGCA TICTICTACA CGATAACAAC CAGTTGIGCC
AGCACCAATT GTTGAAAATG CTGICTTICT TCCACTGGAT GGTTTTAGCT CCCTTGICGA
AGATCAAGTG ACCATAGGTG TGIGGGTTCA TTTCTGGGTC TTCAATICTA TICCATIGGT
CTACTTGICY GICICTATAC CAGTACCATG CAGTTTTVAT CACAATTGCT CTGTAGTAAA
GCTTTAGGTC TGGCATGGTG ATTCCGLCAG AAGTICTTTT ATCCTIGAGA AGACTTTTIG
CTATCCTAGG TTTTTTGITA TTCCAGACAA ATTTGCAAAT TGCICCTTCC AATTCGTTGA
AGAATTGAGT TGGAATTTTG ATGGGGATTG CATTGAATCT GTAGATTGLT TTTGLCAACGA
TAGCCATTTY TACAATGTTA ATCCTGCCAA TCCATGAGCA TGGGAGATCT TICCATCITC
TGAGATCTTC CTTAATTICT TICTTCAGAG ATTIGAAGTT TTTATCATAC AGATCTTICA
CTTCCTTAGT TAGAGTCACG CCAAGATATT TTATATTATT TGIGACTATT GAGAAGGGTG
TIGTTICCCT AATTTCTTTC TCAGCCTGTT TATTCTTTGT ATAGAGAAAG GCCATTGACT
TGTTTGAGTT, TATTTTATAT CCAGCTACTT CACCGAAGCT GTTTATCAGG TTTAGGAGTT
CICTCGTAGA ATTTTTAGGG TCACTTATAT ATACTATCAT ATCATCTGCA AAAAGTGATA
TITIGACTTC CTCTTTTCCA ATTTGTATCC CCTTGATCTC CTTTICTIGT CGAATTGETC
TGCCTAATAC TTCAAGTACT ATGTTGAAMA GGTAGGGAGA AAGIGGGCAG CCTIGTCTAG
TCCCTGATTT TAGTGGGATT GCTTCCAGCT TCTCTCCATT TACTTTGATG TTGGCTACTG
GTTTGCTGTA GATTGCTTTT ATCATGTTTA GGTATGGGCC TTGAATTCLT GATCTTICCA
ACACTTTTAT CATGAATGGG TGTTGGATCT TGTCAAATGC TTTTTCTGCA TCTAACGAGA
TGATCATGTG GTTTTTGICT TTCAGTTTGT TTATATAATG GATTACATTG ATGGATTTIC
GTATATTAAA CCATCCCTGC ATCCCTOGAA TAAAACCTAC TTGGTCAGGA TGGATGATTG
CTTTAATGIG TTCTTGGATT COGTTAGCGA GAATTTTATT GAGGATTTTT GCATCGATAT
TCATAAGAGA AATTGGTCTG AAGTTCTCTA TCTTTGITGO GICTTTCTGT GGTTTAGGTA
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TCAGAGTAAT AGTGGCTTCA TAAAATGAGT TGGGTAGAGT ACCTTCTACT TCTATTTIGN
GAMATAGTTT GTGCAGAAGT GGAATTAGAT CTTCTTTGAA GGICTGATAG AACTCTGCAC
TAAACCCATC TGGICCTGGG CTTTTTTICG TTGGGAGACT ATTAATAACT GCTICTATTI
CTTTAGGTGA TATGCGACTG TTTAGATAGT CAACTTGATC CTCATICAAC TTTGGTACCT
GOTATCTTTC CAGAAATTTG TCCATTICGT CCAGGTTTAC CAGTTTIGIT GAGTATAGCC
TITTGTAGAA GGATCTGATG GTGTTTTGGA TTTCTTCAGG ATCTGTTGTT ATGICTCCCT
TTTCATTICT GATTTTGTTA ATTAGGATTT TGICCCTGIG CCCTCTAGIG AGICTAGCTA
AGGGTTTATC TATCTTGTTG ATTTTCTCAA AGAACCAGCT CCTCGTTTGO TTAATICITT
GAATAGTTCT TCTTGTTTCC ACTTGGTTGA TTTCACCCCT GAGTTIGATT ATTTCCTGCC
GICTACTCCT CTTGGGTGAA TTTGCTICET TTTTTICTAG AGCTTTTAGA TGIGTTGICA
AGCTGCTAGT ATGTGCTCTC TCCCOITTCT TCTTGGAGGC ACTCAGAGAT ATGAGTTTTC
CTCTTAGAAA TGCTTTCATT GTGTCCCATA GATTTGGGTA CGTTGIGGCT TCATTTTCAT
TAMCTCTAA AAAGTCTTTA ATTICTTTCT TTATTCCTIC CTTGACCAAG GTATCATIGA
GAAGAGTGTT ATTCAGTTIC CACGTGAATG TTGGCTTTCC ATTATTTATG TTGITATIGA
AGATCAGCCT TAGGCCATGG TGGTCTGATA GGATACATGG GACAATTICA ATATTTITGI
ATCTATTGAG GCCTGTTTIG TGACCAATTA TATGGICAAT TTTGGAGAAG GTCCCGTGAG
GIGCTGAGAA GAAGGTATAT CCTTTIGITT TAGGATAAAA TOTTCIGTAG ATATCTGICA
GGICCATTTG TTTCATAACT TCIGTTAGTT TCACTGTGIC CCTGTTTAGT TTCTGITICC
ACGATCTGTC CTTTGAAGAA AGTGGTGTGT TGAAGICTCC CACTATTATT GIGTGAGEIG
CAATGTATGL TYTGAGCTTT ACTAMAGTGY CTCTAATGAA TGIGGCTGCC CTIGCATTIG
GIGCGTAGAT ATTCAGAATT GAGTGITCCT CTTGGAGGAT TTTACCTTTG ATGAGTATGA
AGTGTCCCTC CTTGTCTTTT TIGATAACTT TGGGTTGGAA GICGATTTTA TCCGATACTA
AMATGGCTAC TCCAGCTTGT TICTICAGIC CATTTCCTIC GAAAATTGIT TTCCAGCCTT
TTACTCTGAG GTAGTGTCTG TCTTTTICCC TGAGATGGGT TTCCTGTAAG CAGCAGAATG
TIGGGTCCTC TTTGTGTAGC CAGICIGTTA GICTATGICT TTTTATIGGG GAATTGAGIC
CATTGATATT AAGAGATATT AAGGAAAAGT AATTGTTGCT TCCTTTTATT TTIGITGITA
GAGTTGGCAT TCTGTTCTTG TGCCTTTCTT CTTTTIGGTT TGTTGAATGA TTACTTICTT
GGTTGTTCTA GGGCGTGATT TCCGTTCTTG TATTGCTTCT TTTCIGITAT TAICCTTTGA
AGGCCTGGAT TCGTGGAAAG ATATTGIGTG AATTTGITTT TGICGIGGAA TACTTIGGTT
TCTCCATCTA TGOTAATTGA GAGTTTGGCC TGGTATAGTA GCCTGGECTL GCATTTGIGT
TCTCTTAGIT TCTGTATAAC ATCTGICCAG GCTCTTCTGL CTTICATAGT CTCTGGIGAA
AAGICTGGTG TAATTCTGAT AGGCCTTCCT TTATATGTTA CTTGACCTTT CTECCTTACT
GCTTTTAATA TTICTATCTTT ATTTAGIGCA TTTGTTGTTC TGATTATTAT GIGICGGGAG
GAATTTCTTT TCTGGTCCAG TCTATTTGGA GTTCTGTAGG CTTCTIGTAT GATCATGGGC
ATCICTITTT TTATGTTIGG GAAGTTTICT TCTATTATTT TGTTGAAGAT ATTAGCTGGC
CCTTYAAGTT GAAAATCTTC ATTCTCATCA ATICCTATTA TCCOTAGOTT TGGICTICIC
ATTGIGICCT GGATTACCTG GATGTTTTGA GTTAGGATCC TTTTGCATTT TGIATTTICT
TIGACTGTTG TGTCGATGTT CTCTATGOAA TCTTCTGCAC CTGAGATTCT CTCTICCATY
TCYTGTATIC TGTTGCYCAT GCTCGCATCT ATGGTTCCAG ATCTCTTICC TAGGATTTCT
ATCTCCAGCG TTGCCTCGCT TTGGGTTTIC TTTATTGIGT CTACTICCCC TTITAGIICT
AGTATGGTTT TGTTCATTTC CATCACCTGT TTGGATGIGT TTICCIGITT TICTTTAATG
ATTICTACCT GITTGGCTGT GITTICCTGE TTTICTTTAA GGGCCTGTAA CTCTTTAGCA
GIGCTCTCCT GTAATTCTTT AAGTGACTTA TGAAAGTCCT TCTTGATGIC CTCTATCAIC
ATCATGAGAA ATGTTTTTAA ATCTGGGICT AGATTTTCGL TTGTGTTGG0 GTCCCCAGGA
CTAGGTGGGG TOGGAGTGCT GCGTTCTGAT GATGGTGAGT GGICTIGATT TCTGTTAGTA
GOATTCTTAC GITYGCCTTT CCCCATCTGD TAATCTCIGA AGCTAGCTGT TTTAGTTGIC
ACTGTTAAGA GCTTGTTCTT CAGGTGACTC TGTTAGCCTC TATAAGCAGA CCTGGAGGGC
AGCACTCTEC TTAGTTTCAG TGAGCAGAGT ATTCTCTCCA GGCAAGCICT CTTCTTGLAG
GGCAGOTACC CAGATATCTG GTGTTCGAAC CAGACTCCTG GCAGAAGITG TGTTCCACTC
ACTAGAGGTC TTAGGATCTT GIGTGGAATC CTGTGTGGGC CCTTGCAGGT GTCAGGLGAC
TCTGCTGGCA AGGTAGCCCG GGGCTCGAGT CGAGTGGAAG GGACTTGTGC CCCAGATCAG
GCCCOOGTAG CCTGCTTCCC TATGTACTGE AGTCTCAGOT TCCGCGCGAT TGGATTCGEG
CAGGCACTGT GTTCCACTCA TCAGAGGTCT TAGGATCCTG TGGGGEGICC COTGTGGGCC
CTTGCOGGTG TTGGCCAAAC TCTGCTGGCA AGGTAGCCCT GGGCTCGAGT CGAGCGGAAG
GGACTTGIGC CCCAGATCAG GCCAGGGTAG ECTCCTTCCC TATGTACTGC AGICTCAGGT
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TCCGCGCGAT TGGATTGGGG CAGGCGCTGT GTTCCACTCA CCAGAGGICT TAGGATCCCG
TGGRGGGTCC COTGTGGECC CTTTCGGOTG TTGGGCAAGA CTCTCCTGRC AAGGTAGCCC
GGGGCTCGAG CICTTTTITT TICTTTAAAA AAAMATTTTT TTTATIAGGT ATTTICCICA
TITACATTIC CAATGCTATC CCAAAAGICC CCCATACCCT CCCCCTGACT CCCCTACCCA
CCCACTGCCA CTTCTTGGEC CTGGCGTTCC CCTGTACTGA GGCAGATAAA GTTTGCACGA
CCAATGGGCC TCTCTTTCCA CTGATGGCCT GCTAGGCCAT CTICTGCTAC ATATGCAGCT
AGAGACAAGA GCTCCAGGEG GTACTGOTTA GTTCATATTG TIGTTCCACT TATAGGGTTO
CAGATCCCTT TAGCTCCTTG GATACTTICT CTAGCTCCTC CATTGGTGCC CTGIGATCCA
TCCAATAGCT GACTGTGATC ATCCACTTCT GTGTTTGCTA GGCCCCGGCA TAGTCTCACA
AGAGACAGCT ATATCAGGGT CCTTTCAGCA ARATCTTGCT AGIGTATGCA ATGGTATCTG
TOTTTGGCG0 CTGATTATGG GATGGATCCC CGGATATGGT AGICTCTAGA TGGICCATCC
TATTGTCTCA GCTCCARACT TTGTCTCTGT AACTTCTTCC ATGGGIGITT TGTTCCCAAT
TCTAAGAAGG GGCAAACTGT CCACACTTIG GICTICATIC TTCTTGAGTT TCATGIGCAT
TGTATCTTGY ATCTTGGGTA TTCTAAGTTT CTGGGCTAAT ATCCACTTAT CAGTGAGTAC
ATATCATGTG AGTTCTTTTG TGATTGGGTT ACCTCACTCA GGATGATGCC CTCCAGGACA
ATCCATTTGC CTAGGAATTT CATARATTCA TTCTTTTTAA TAGGTGAGTA GIACTCTGTY
GIGTARATGT ACCACATTTT CTGTATCCAT TCCICTGYTG AGGGOCATCT GGGTTCTTIC
CATCTTCTGG CTATTATAAA TAAGGCTGCT ATGAACATGG TGGGGCATGY GICTTICTTA
CCAGTTGGAA CATCTTCTGG ATATATGLCC AGGAGAGGTA TGTCGGGATC CTCTGGTAGT
ACTATGICCA TTTTTCTGAG GAACCGCCAG ACTGATTTCC AGAGTGOTTG TACAGLTITC
AATCTGACCA GCAATGGAGG AGTGTTCCTC TTTCTCCACA TCCTCACCAG CATCTGCTGT
CACCTGAATT TTTGATCTTA GCCATTCTCA CTGGIGIGAG ATGGAATCIC AGGGTTGITT
TCATTTGCAT TTCCCTGATG ATTAAGGATG CTGRACATTT TTTCAGGIGE TTCTCGGECA
TICGGTATIC CTCAGGIGAG AATTCTTTGT TTAGCTCTGA GCCCCATTTT TAATGGGGTT
ATCTGATTTT CTGGAGTCCA CCTTCTTCAG TTCTTTATAT ATATTAGATA TTAGITCACT
ATCTGATTTA GGATAGGTAA AGATCCTTIC CCAGICTGYT CGIGGLCTTT TIGICTTATY
GACGGTGICC TTTGCTTTAC AGAAGCTTTG CAATTTTATG AGGTTCCATT GGICAATTCT
AGATCTTACA GCACAAGCCA TTGCTCTTCT ATTCAGGAAT TTTTCCCCTG TGCCCATATC
TTCAAGGCTT TTCCCCACTT TCTCCTCTAT AAGTTTAAGT GICTCTGGYT TTATGIGGAG
TTCCTTCATC CTATTAGATT TAACCTTAGA ACAAGGAGAT AGOAATGGAT TAATTCGIAT
TCTTCTATAT GTTAACCACC AGTTGTGCCA GCACCATTTG TTGAMAAIGE TGTCATTTTT
CCACTGGATG GTTTTAGCTC CCTTGTCAAA GATCAAGIGA CCATAGGIGT GIGGGCTCAT
TTTTGEGICT TCAATTCTAT TCTACTGGIC TACTTGICTG TCACTATACC AGTACCATGC
AGTTTTTATC ACAATTTAGG TCAGGCATGG TGATTCCACC AGAGGTTCTT TTATCCTTGA
GAAGAGTTTT TGCTAACCTA GGGTTTITGT TATICCAGAT GAATTTGEAG ATTGCTCTAA
TTCATIGAAG AATTGAGTIC AAATTTTGAT AGGOATTGCA TTGAATCTAT ACATIGLTTT
TGGOAAGATA GCCATTTTTA CTATATTGAT CCTGCCAATC CATGAGCATG GGAGATCTTT
CCATCTTCTG AGATCTTCTT TAATTTCTTT CTTCAGAGAC TIGAAGTTTT TTTICATACA
GATCTTICAC TTAGITAGAG TCACACCAAG GTATTTTATA TIATTIGICA CTATIGAGAA
GGGYGTTGIA TCCCTAATTT CTTTCTCAGC CTTTTTATTC TTTGIGTAGA GAAAGGCCAT
TGACTTGTTT GAGTTAATAT CCAGCCACTT CACCGAAGCT GITTATCAGG TTTAGGAGTT
CTCTGGTGGA ATTTTTAGGG TCACTTATAT ATACTATCAT ATTATCATCT GCAAAAAGTG
ATATTTTGAC TTCTICTTIC CAATTTGTAT CCCCTTGATC TCCTTTTCTT GICGAATTCC
TCTGGCTAGG ACTTCAAGTA CAATGTTGAA TAGGTAGGCA GAAAGTGGGC AGCCTTGICT
AGTCCCTAAT TTTAGTGGGA TTGCTTCCAG CTTCTCACCA TTTACTTTGA TGTTGGCTAC
TGGTTIGCTG TAGATTGCTT TTATCATGIT TACGTATGGO TCTTGAATTC CTGATCTTTC
CAAGACTTTT ATCATGAATG GGTGTTCGAT TTTGTCAAAT GCTTTCTCCT CTICTAACAA
GATGATCATG TGGTTTITGT CTTTGAGTTT GTTTATATAA TGGATTACGT TGCTGGATTT
CCATATATTA AACCATCCCT GCATCCCTGA AATAAAATCT ACTIGGTAAG GATGGATGAT
TGITTTAATG TGTTCTTGOG TTCGGOTAGC GAGAATTTTA TTGCTTATTT TTGCATCAAT
ATTCATAAGG GAAATTGGIC TGAAGTTCTC TATCTITGTT GGATCTTICT TIGITTTAGG
TATCAGAGTA TTGTGICTIC ATAGAATGAA TTGGGTAGAG TACCTICTGC TICTATTITG
TGGAATAGTT TGTGCAGAAC TGGAATTAGA TATTCTTTGA AGGICTCATA GAACTCTGCA
TTAAACCCAT CTGTCCCTGG GCTTTTTTIG GTTGGCAGAC TATTAACGAC TGCTTCTATT
TCTTTAGGEL ATATAGGATT GTTTAGATCA TTAACCTGAT CTICATITAA TTTIGGTACC
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TGTICTIGIG GCIGICTTTT TGGTTTGTTG AAGGATTACT TICTTATTTT TTCTAGGGCG
TGGTTTCTAT CCTTGTATTG GGTTTTITIT TTTTTTICIGT TATTATCCTT TGAAGGGETG
GATTCGTGCA GAGATAATGT GIGAATTTCG TATTGTCATO GAATACTTIG TITICTCCAT
CTATGGCAAT TGAGAGTTTG GTTGGGTATA GTAGCCTGGL CTGGCGTTTG TGTTCTCTTA
GGGICTTTAT AACATCTGIC TAGGATCTTC TGGCTTICAT AGTCTCTGGT GCAAAGGICT
GGTATAATTC TGATAGGCCT GCCTTTATAT GTTACTTGAC TTTTTICCCT TACTGCTTIT
PATATICTAT CTTTATTTAG TGCACTTGTT GTTCTGATTA TTATGIGIGG GGAGGAATTT
CTTTTCTCOT CCTGTCTATT TGGAGTTCTG TAGGCTICTT GTATGITCAT GIGCATCTCT
TTAAGTTIGG GAAGGTTTCT TCTATTATTT TGTTGAAGAT ATTIGITGGC CCTTTAAGIT
GAARATCTTC ATTTTCATCT ACTCCTATTA TCCGTANGTT TGGACTTCIC ATTGIGICCT
GAATTTCCTG GATGTTTTAA GTTAGGATCT TTTTGCATTT TGCATTTICT TTGATTGITC
TGCCTATGTT CTCTATGGAA TCTTCTGCAC CTGAGATTCT CTCTICCATG TCTTGTATIC
TGCTGCTGAT GCTTGCATCT ATGGTTCCAG ATTTICTTICC TAGGGITICT ATCTCTAGCD
TIGCCTCATT TIGGGITTIC TTTATIGIGT CTACTICGCT TYTTAGGICT ACTATGGTTT
TGTTCATTIC CATCACCTAT TTGGATGTGT TTTCCTGITT TTCTTTAAGG ACTTCTACCT
GTTTCGTTAT TTTTTCGYGT TTTTCTITAA GRACTIGIAA CTCTTTAGCA GIGTTCTCCT
GTATTTCTTT GAGTTATTAA AGTCCTTCTT GATGTCCTCT ACTATCATCA TGAGATATGL
TTTTAMATCC GGGICTAGCT TTTCGOGTGT GTTEGGGIGE CCAGGACTGL GIGAGLTCGD
AATGCTGCAT TCTGATGATG GTGAGTGGTC TTGGCTTCTG TTACTAAGAT TCTTACGITT
GCCTCTCACC ATCCAGTAAT CTCTGGAGTC AGTTGITATA GTTGICICTG GTTAGAGCTT
GTTCCICTIG TGATTCTGIT AGTGTCTATC AGCAGACCTG GGAGACTAGC CTICTCCTGA
GTTTCAGTAG TCAGAGCACT CTCTGCAGAT AAGCTCTCCT CTTGTAGGGA CGGIGCCCAG
ATATCTGGCA TTTGAACCTG CCTCCTGLEA GATTTTGIGT TCCACTCACC AGAGGICCTA
AGATCTCGTG GAGAGTGTTC TGGGTACCTT GGGGGTGICC GACAACTCCO TGTCCGACAA
TICTAGTGCT GGGOCCGACT GGAAGGGACC TCTTITTCTT TTATARAGTA ATGAAAGLTA
TGTIGTTGATT TTGGTGGCAA AAGAGAAGTT CAAAGTGCAA TAATGAAACC CTCCATTTCT
GAAACTCCAT CTCAGCGTCC AGTTGCCTGA ACTAACGCCC GTTCATCTTT CCTGCCAACC
TTAGTATTTT GTATATTGCA CACTTGAATG TTTATTGTAT CTAACGGATT TATTCCAATA
GCACGICTTT GGAAAAGATC ACTACAGGGC AACTCTCAAT ATAGAATGTT GAGIGICTGI
TIGACCTTTA ACATCATCAC CTATGTTICC ATCATTTIAT TGATGAGATG ATTACATCCT
TATATTCAGC CACGTATTCA TTTGGTTTTG AGATCAAAAC CATTCTTGLC TATTCCGCTG
CCTTCTAGGA ACAGCATCTT TAACGTTTCA GCCCTTTCAT ACCCACATTA TGOAACCICD
GAGTTAAATT CCTACTGICC ACTATGAATG AGGTCTCAGA TGGRAGGCTT GITTTTTITG
TGGTCCCTGE GGACAGCTGA CTATGACTGT GAATGITIGC TCTGICCCCC TTTCACICCT
TCCAGTTGAA GTGCGCAGAG ACCTGGAGCC TCAATGGICT GGTTAMACAC GTCTTAGGGA
ARCAACTTTT GAAAGACAAG TCCATCCGCT GCAGCAATTG CAGTAATTTC CCCCTCACTO
AGGACCAGAA ACTGTATGCA GCCACTGATG CTTATGTATG TATTTAAAGA CCTTTAATAT
GACATCATTC TCATTTCTCG GACCAAATCA CTTTAGTAAA AATGTATTGG GGITATGICC
TTAGCTGAAA TATTTTATTA TAGTTTGGCA TTAMATTIG CTTAGGAATA CATCAAGTGA
AATTCTTCAT GTTAATTACA AAATACCAAT TAATAGGTTC TTTAGCAGTA GITATTICTA
CTATTACGAT GTAAAGTGAT GTCCAATTCC TOTOTAAMAG AATGTGAACT TACTGAAAAC
ATGAMGGCT TTGAGCTTAG CAGGCACAAA TAGTTTGATG ATGTATTTTG TATATAAGCA
ACTCAGAATC AGAAAAATCA CAGGCTTTCC ATATTTAAAC TAGCCTTATT CCCTACATTT
ATATTTAAAA TGTGGAAATT TAGATAAATT GCCTCCAAAT TTAGTTECTG CTGTTCTTAG
ATGTATTTTC ATATGTGTAA TCTGTACATA CTGGCATCTA GGCTTGICTT TATATATAGT
ACTGTCGICT GIGTGIGCTT TACCTTAAGA AATGTTICTT TIGTAMATTT CTTTGCCCTA
GATCATACTT ATTGCTCATA TTTAAATAGT ATTTATTCAT AAATATCTTG TTAATTTTCC
ACCTTACATY TATTTTTAAG ACATCGATAC TCTAACTTTT AGCCAGAARA ACAAAGGAAA
ACCAACTGIC TTAGTCAGGG TTTCTATTCC TGCACAAACA TCATGACCAA GAAGCAAGTT
GCGOAGCAAA GGOTTTATTC AGCTTACACT TCCATACTGC TGTTCATCAC CAAGGAAGTC
AGGGCTGOAA CTCAAGCAGD TCAGAAAGCA GGAGCTGATG CAGAAGCCAT GGAGGGATGT
TCTTTACTGE CTYGCTTCCC CTGGCTIGET CAGCCTICTC TCTTATAGAA CCCAAGACTA
CCAGCCCAGA GATGGTCCCA CCCACAAGOT GTCTTTCCCC CTTGATCACT AATTGAGAAA
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ATACCCCACA GCTGGATCGC ATGTAGGCAC TTCCTCAACT GAAGCICCTT TCICTGTCAT
AACTCCAGCC TGTGTCAAGT TGACACAAAA CTAGCCAGTA CAGCAACAGA TGCTTTTTGT
CAGGAGAACA GCTGGATGAG TTGGGATGTG CTGTTGITICC TTIGGCTICT TTIGCTTCCT
TGCTTACTTG CTTTARAAAA AATAACAGAC TCTCTIGCAG CTTATICCAC TCTTGAACTG
TICATGCAGC CGAGGCTGCC CTTAATGTCC AGATCCICTT GCCCCIGITT CCITGCTATG
GAGATTACAG GCTGTAGTGT CTATATICTT GACAGTTIGT ATGACTTGAT CAAGICTGIG
AAAAATACCC AGCATGCATT GITGITCATA CACTGACCAG CATTCICAGT TGGTTTAAIG
AAATCTCAAG AATTGCATAG GATCTGTCAC CAAAACAGAT GTTTCTTACT AGATGGTAGT
TATTAGATTT TGTTTACAGA TCATTTCATT TGGATACCTA TTTACAATAC TGAAAATTAG
TAAGTGAAAA TTTAAAGCTG TATTTTATAG CCTAGGCAGC TTTIGITICC CCATTGGGTA
GIGCTTACAT GAAGACCCCA GTCTTTGCAT ACTGAAATAG TTTTACTICA TTTTTGOAGA
GTATTTTGGA AATCATTCTT GTAGATGTTG CTTGAGATAT CACATATATA TATTTATTTT
GGTAATCTTT AACTTGCACT TTGITTTTCT TTTGICTTTT TATAGGCTGG TCTTATCAIC
TATCAAAAAT TAGGAAATTT GCGTGATACT GTGCAAGTGT TTGLTCTAAA TARAGGTATG
TIGTGGCCTA AAATAAMAGA TAAAAATATG AATTTGCTAT TTTGIGAGAT TCATTTAAAA
AAGTCAAAGT ATTATGTATC TTTGCAAAGT ATTATGGTAC TTCTTAMATG TCTGAGCAGT
GITGCTGTAA AGGTGACATC CATCAGGATC AGAAATTAGA GTTGTAGATC TICCCTTGIG
AMAAGCAGGG ATTCCATTCC TAGTTTGATA GIGTTGCTGC TCTICTIGIC CATGGAGIGG
CCATGTTATT GTCCTTGATA ACATCAGTTA GCCAGCCAGC TGCCTCTTGE CTGGTAACAT
CCACATICTT TCTACACTTG TTTAARACGG ATTTGLCTCG ACTATICCTG TGTATAIGGT
GCACTGTAGT GTTCTGCCTT TCTGIGITCG GITCLIGTTT TCTICACICA GCTICATTOA
CCTTGTCAGA TGCTTIGATC TGTTAGTGAT TACAGGCAGA GTCAGCCAGT AGGTGGATAA
GCACCAGCTT TIGTGCTGCA GAACCTCTGT GGTGGAGCCT TAGCCATCTGL ACCTGTAAGA
TGICCCTTIC CCCATGCTTG TAATGTGGAC AATAGATAAG TGICTATCTC AYGGATTGOT
TGTGACCACT AAAGOGACAG ATGTTCAAAG TAAGATGGTC AGAGAAAATT GTTAAATAGA
TTGAACAGTC CTATAATACA TGATCTGAAA TGCTTTGAAA TCGGAAACTT TTTGGTGATA
ACATGATTTA CGTATTCATT AGTATATTIC ATTGAAAATA TTTCCTGOAA CAAGCAATAC
TTGAGAAGCC TGAAATAGGA ACAGAMATTT GCCAGCCAAA GCCAGAGGGA AAGTGATAGA
CAGGTACAAA GCCTCAGAGG GCAGCTCTCT GGAACTTATG CAGIGTAAGG ARACTGTTGA
CTGTGACAGT GTAATGTAGG AGAAGCAGAA AAATGAGACA GGCCTCACTA AAGAGGTTAC
ATGTAGCCTT CCAAAGAGCA AATTGAAGCT GTTATTGACG GTTCTAAATG TGGAAGTGAA
ATGCGCTCEA TTGAAAACAA GCTAACAAAA CAAGCTGTAG AATAAMACAC ACTAACTAAG
CGAGCCACAG AGAAAGAAAG TGGATCTTAG GATTACAAAA GAATGOTGOL AMAGGLTTTT
TGGAGGCTAT GATGOTAAGC CAAGAAAGAG GAATTGGTAC CTTGAATTGG TTATTTGIGI
CAAGGGTCGG CACAGTGGGT AGCGTCANCC TACATTTAAT GGAGGCAACA GAATCTGLTO
TAATGACAGG CACACGCCAA GGATCCTCCT GGLTTTTGRE TGCACGACAG ATTAAAATCC
AGGOTAAAGA CTCACTTTAT ATAGACCAGG CTGGCCTAGA ACTCAGAGAC CTACCTGCCT
CTGCCTCCTG AGTGCTGGGA TTAAAGGTGT GCACCACCAC CACTCAGCTG GAAGTAAAGT
TTTATAGTIG TTTTTTTAGA CATGITCAAG GAGAGTAACA TCTCAGGTAG CAAGAGGOTT
GTAGCCTGTG GACACCTAGA TATGTAGGTT GTATCTCAGA AGACAGTTIL TCTGAGATAA
AATGTAAGCA CTAAGTGTCC TAAGAAACTG CTGGCGTCTA ATCTTIGIGT GGGGGAGOGD
ACCCTATAGG AGTTGCCCTO GGTGTGGAAG GAGATGAGAA AGTGCTGGAC AATTCAAGTA
CCAGTGTGCT GAAAGTCAAG GGAGGGCTAG GTTYGAGCGA GGAGGATGTT ATCAACTGLT
TTGAATTCTG CTGAGATTTT GGCAAAGTGA AGGCTTGTAG GCAATCATCA GATTTGGCAC
AATGGCCACT ATCATTTGIA ACCTTCTACA CCAGIGGRTTC TCAACCTTCC TGTACTGIGA
CCCTTTAATA CAGTTCCTCG TGCTGTGATG GCACCAACCA TGACATTATT TCCTTTELTA
CTTCTTGACT GTAATTTTCC CACCGTTATG AATTGIGATG TAACTAICTG ATATACAGGA
TGTTTGATTT GTAAACCCTG TGAAAGAGCC ATTTGATCAA TCATIGTTCT GIGCTCTACT
TCTGGTGTCC TGGGTGTTGA CAAAAGAGTA TTGCAATCAG AGCGTGAACT TCTAGAGCAG
ACAGGOTCCA GAGGCTTTGG TAGTATAAAA ATATTATAGD CATAGCAAGA ATARAGTAGT
TTAATGAGGT AGGTAGAAAC CAGTACTAAA ATTATATCAA TCATATTACT GCAAATAGIG
GAGARAGATG TAAGCAATTG ATTTTAAGTG TATATAAATA ATATTTTTTA AAGACTTAAT
TTAGAAAGGG AACGTTCATA AAACACAGGT TTGTCTAGIG TTTGCTATAT TTTAGIGTTC
ATTATGTATT GATTTTATTT GACAAGCAAG GTAACATGCT ATTTGGCTCT CTGAAGGAAG
AGAGCCAAAT GCTTAGAGCT GAGAAAGTAC AAAGCCACTG AGGGCAACTG CTTCCCTAGT
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GTAAGGAACA GAAATATAAC CAAAGAGAAA CGAGTGIGAG GGAGACTTGT AGGAAACAAG
CCTGGAAAAG AGCCTTGGGG CCAGTCAGTT AGGGCATCAG ATTGIGIGAA TTGGACTTGA
TGTTTTAATA CTCAAAACCA TCAACAACCA CGGTACAACG ATGGCCAATA GOAAACCCTT
AGTTTGGGTG TGTGCAGCAG CAGAGTAAAA TGATCCAGAT TTTGICTTAA AGIGTTTTTT
TTTICTCACT GCTGTAAGAA GGTCAGGAAG TTAGATAGGA GGCTTTTTCA ATTGICCAGA
AATAGAAGAT AGTTGTACTG GGCCAGTGGA GOTAGCAAGA AATGTAAATG CAGTAGGTAT
TCTCAAGGCA TACACTGAAG AATTCTAGGT GAATTCCTTA TAAAGGGTGA GGAAAAGACT
GCTAGGATGG CCAAGGTATT TTICTTTICT TTTCTTITIC AGTTITICGA GACAGGGTTT
CTCTGIGTAG CCCTGGETOT CCTGGAGCTC ACTCTGIAGA CCAGGCTGGC CTTGAACTCA
(GAAATCTGCC TATCTGCGCC TCTCAAGTGT TGOGATTAAA GGCGCCCGGC TTAAGGTATT
TYICTTGAAT GACCTGATCA CTGGCAGIGC AGDATGATAT GAAGAGTATG TTTTGGTTGO
ABAAAATCCA CCAAAGTTCC AACGTGGACA TGAAAAAAAA CTAGAGGTGG ATTTTGATAT
CCACGAACGG CTCCATACTA GTTATTTICT GTTACTGIGA TAAAACACCG TGACCAGAGA
GGICTTTAAG GAAAGGAGTT TCTTTTTGCT CACAGTCCCA GAGGOAAGTC TTCAGTGGCT
CTGCGGGAGE ATGGCAGAAA GCAGCCGLCT TGGCAGTGGG GCAGGAAACT GTTAGGTCAC
ATCTTGAACA GCAGTCTTGA AGCAGAGAGA GCAAACAGGA AGTAGGGTGA AGCTGTGCAC
TCTCAAAGCC ACCCCCAGTG TCAAACTTAC TCCCGOAAGG TTGCACCACC TAAACCICIC
CAAATGGAGT CACCAACTGA GCATCCAGTG TTCCACTGCC CGCGAGCCTG TGGGAAATAT
TTCCCACCTA ACCACCACTG CACTGTGAGA AATGGAATTC CAGAGTACAC GGCGGAAGTT
GGOGTTAGAA ATATAGATTG TCCAGIGGTG AAACTGGAGA TAAMCTGUD AGTGAATAAA
CTGAAGAATA TAGGTGGTGT CAGCTTCAAG GTCACACTGA CATTTAGAAA ATGAGAGTGO
CTTGAGGGCO GAGACGGGCC ATCAGTGAAT GAGUAGGGOD GCGAAGDACA TCCTTTAAAT
AGGAAGGAGA CATCAGCCCC TTAAACCTCG GAGGAGTTGA ACGATGCACA GATCGTGGAT
TAACTATTAG COTTGATAAT GIGOTAGCCT TCCCAGAGGA AGCTGIGCTG CTGAGGGCAA
MCTCTTGAG TTGGAGTTAG TTTAGGAGAA AATAAGAGCA GAACATTCGA GGATGAGCAG
CAGGCOTYGO AAACGTAAMA GAGAAAGAAG AGGTGTAAAA TTGTCATCTT AAGATAAGLO
GOGTCTGCGT CATGAGTTTA AAACTAAACC GGCTATTATC ATTTTGITTT AATTTCAAGA
ATGTCCAGCT ACTTAGGCAC CGATTAGCTA AAGAAGTTGA GTATGATTAG AGTAGATTTT
GCCCCGTGAG TTCCACGGAG TTGGGTAAAG AAGGCAGAAG TGGAGAGICT GTATCAAATG
AATGGCTAAG AAAGGAAAGG AGACCAGGTA GGOAGAGTAG GAGTGGGTGE TGGAGGGGLL
GGATTCAACA GGTTTCATTC TGAAGTGTTA ACTCACTGAG CTGGGGTAAG CAAGCCAGAA
AGAGCGOTCD GATGECTCTA TTTATGGIGG AAAGTGTTTO TAATAGAAGL TTTGGGIGCA
GTGGAGGTTT TATTGGGCAG TTTTAAGOTC GAGAGTCTGA TTGTGGAAT GAGTAGCTCA
GATTAGATGA CGAAGATICT TGGAATGAAG GGIGACCCTT GGOCAAGGGT TCCARACGOT
GITAAGTTTG AACGTGCCTG GATTGGGGCT TACTGACTTC CAAGTCAGAA ACAGTGICGG
GIGAGTTTAD AGTCCCAGGC TTGICCTCTG GUCCAGGICA GTAACATTTA GATTGGATAA
TGTATACATT TGGAATTCAC TCTARATTTC AAATAGCAAA AATTTGAAAG GAACATTAAA
ACAAGGGAGT AAAGAGGAAA GTGATTTAGA GATCCGAGAG GGAAGTGTTC TGTTAGAATT
CATTGIGCCA ATAGATGAAA ATCTGGATAC TAATACTATG CTGTGATGIG GTTAAATAAA
ATCTCTGCTT TCTAATTTTA ATATTAATCT TTICICTCTC TCICICTCIC TCTCTCTTIC
TCTICTCICTC TCTCTCTTCT TTTATTTAGC AGAGGAAARC CTACCICTGG AGATGAAGAA
ACAGTTGAAT TTAATCTCCG AAGAAATGAG GGATCTAGCC AATCGITTIC CTGICACTTG
CAGAAATTTG GAAACTCTCC AGAGGTTAAA TATTGIGCTT TTTAAMATAT TTATTTTATT
TTTAATTGTA TGTGTATGCG CGTTCAGICA CCTTTTATGC TATTTICTTA AACATGGAAT
TCTGATTTTT ACAGAATGCC TGCTTGTTAT AAATTACATA TACCTACAGC TTGGCTTTAT
AACAGCAAGT TAAGTAGOAT TTATTAGCAT CAAGAACTCA CAACAGAGTG GITTGAAGTT
TATTGTAGCA AGGAACAGTT GTTTTTGICT CAGAGGACCC TAATAGAATC GATGICATTT
AGTATTGTTT AGICATTTAT TTACATTCAG TGTGCTGCGG TGTTGCTGCA GTGTGATTAG
CACTCTACTD GCTGTTGACC TTGTCTCCTD CTAACTAATG AGCAGGATAG AAATCTTAAG
GAAGGAAATG TGCATGCCAC CATGTATGCC TTCCTAGTCC AGCCTTTAAC GTTAGAGTAA
GIGGTTATGY CTTACTCTGA TGTGAGTCCT TGGTAAATAA GATATTATAA TAGTATCACT
GTTGCTATAG CAACACATTT ATTTCACAAT TAAATTGAAT CATAACTTCT CATACCATAT
TATTTATACA CAGTTGTTAT ATATAAGCAG TATATGTATA TACATATAAT TATATACTOT
GTATGTAGTA AAATTTACAA AATTGCCAGL CACCACGGTA CATACCTGTA ATCTGIGCAT
TCAGGAGGCA GAGGCAGUAG AATTCCAAGC TCAAGGCCAG CCTGACTAAT AAARAGCTTY
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ATAAATTTTT ATTATTTTAA AATAACTTGT TATTAGATTT TGAATTTAGT TAATAGITTT
AAAAGTTTTT TITTIGTATC ATTITATGIG TATGGLTGIC TTTGCCTGCA TGTATGICTC
TGTACAACTT ATGTGATGTA TTCCTGAGAG GTGCAGAGGA GGGTATTGOA TCTTCTGGAA
CTGGTGTTAC ACACAGTTGA AAGCTGCCAT GIGUGTGCTG GGAATCAAAC CTGGGICCTC
TAGAAGAGCA GCCAATGCTC TTAACTCCTG AGCTATCTTT CCAGCCCTGA ATTTAATTTT
GATCTIGATT TTTGCTTATG TTAATATAGA CTTTGACAGT TTAAGGTTGA GCTAAAGTTG
GGAGAGTTGA TAATTGTGTA GTTTTGTTTT TTTGAGTATT TTIGTACATT TTATTATGAT
CATAATTACT TICCATTACA CTCTCTTATC CCCCTGATTC CTCCTGACTC CCTCTTACTT
AAGTAGCTLC TTTCCTTCTT TCACGICTCA TGTGIGITIG TOTATTIGIG TGIGCATGIG
TGTGCATGIG TGTGTGTGTG TGTGTGAGTG TGTGIGAGTG GCACTGTGTT TATTTAGGAG
TATYTGTATG AGCATGOTTA AGAGGCTCCT GACTAAGCAC TGGCAACTTT ACCAGTGACT
ACTGAAGAGA ATGATGACTG TTTGCCTAGA AGCCAAGCAA AAGCTCCCTA GUGAAGGATG
GGGTGGGTCA CTTTTGAGCT TCACCATCCA CGTGGGAGCG GCAGAAGGCC CTGIGITTID
TGGOTTTTAT GCAGATATCC ATAGCTGCTG CGIGTTTATG ATTICAGTAG CCATGCAATG
TCTACATGGC AATGTTTCAC AGCACTCCCC CACATCGICT GACTCTTACG GTTTGICCAT
CCATCCTGTT ATGTCCACTG GGCCATTGAA GGAGTTTTAT GTACAGGCTG GTCCCAATTC
AGGCAGAGCA CCCAGTATTC ATTTATGCTC AACACTTTGA TCATTGIGAG TCTICTTTAG
CCAAAAGCTT CTTTGACCAA GACTGAGAGT AGCACTCTGO ATAAGAACAA GAGTTCGAAG
GCAATATGAT ATGTGTCTAT CTAGCAATGT GICAGCAGTT GGTACCCCTC TGLTATGGCC
TGIGATCTCC CCAGCCAMAG GCTTCTGACC AGATTTATAC TTCCAGICAC GTATTCCCIC
CTGAAGGTCC AGGCTTCAAA TGCCTCGATT GCTGATTGAT GTGACCCACC CCCAGICATG
TCATTGGTTC TCCAGCAGAC ATACCTTGLC TGGCAGGTTG GTACTGTAGC ATGCAGGOTA
CAGAGTTGGG TAAGACCCTT GATGACCATC GCCACCCCTC CCCCCTGGCA GGIGGCATAG
TACCTTTICC AAGTATGAAT GCTGACTGEC AGGATGAAAC TGAAGCATCC GGICAGTICC
AGTTTGATTT TICTGTGICT TGTAAGAATG AGCTCCCAGT GTAGGACCAA CCCCTGLACA
AACTCAGACT TTGATGGTTT ATTCTCATAD AAGAGCAGAG TTTCATCTGA ACCATTAAAA
TAAAAATTAG CTGGAACTAC CTGAACATTT CTGGTTTTAT AAATCATTGA GTTARATATT
GGAARATTAG AATACATAGT CCAAAGCACT TATTACATAA CAACATACGT CTCTTTGTTT
ATTACCATCT TTTGICTTTC TCTAATTTCC TCACTTATTT ACGTAATTIT TCTTICTTTA
GIGCTGAGGA TTGAGCTIGA AGCCTTGIGE ACTCCAGGCA AGCATCACAD AGTTGICTTT
AMGTAGTCC TGTTGTTTGE TGTTCTGCAC AGTGTTTCTT ATTTACACTA CGTTCAGAAT
GTATTACCTA CAATTICTAC TTTTAGTTIC TTTAAAGIGD AATGATAATT CAATATACTT
GAAGTCATGT GACTACAAAG TCCTAAGAAT TTTTAAGTTT TITICTTATG AGCTTTTGLA
GITATTTIGA CTATGGGGCA TAATTTTTIG ATTATAATTT TTATGTAATA GATAATTATA
TTTTTCCTAT CCCCCAACCC TTTCCAGATC CTAACCACCT CCCTATCCAC CCAAGGITTG
AGCCCCTTTC TATCAACAAT GAACAATCTA ACARAGAAAA ATCAGAACAA AARACCAGTA
AGGAAMAACA GATACCTCAA CAAMATGAAA TTAAAAGCCT ACAAAAAAAA AARAAAAAAA
AAMAACCAAA ACAAAACAAG GCGTTCATTT TGIGTTGLTT ATCTICTCCT GGGCATGLGG
CCTGCCCTGG ACTGTTGCCA ATACATCCAG TGACACGTAA TTAGAGAAAG CAGATTTTTT
TYCTTICCCA GCTTTTGCAA AGAAGTTTTT AGTTAGGAGT GCTGGGATTT TGICTAGATT
GAACCTTTGC TATTCATGTG CAAGCTACCA CAGTCTCTGG GAGTTCATAT GIGCATCAGT
CTTGIGICTG GAAGACAGTG TTTCTGTGIC ATTTTATIGT AAAATTTACT ACTTAACTCA
GAGTTATCAA TAATTTTTTT TICTTTTTTA GITTIGTTTT TIGACTITGT TATTTIGIGh
TTAAAGTGTG GCTTGCTTCC TCCTCTTCTG ATTIACTGGT CIGGGATTGT TCCTICTGIT
TICTTCGATG TGATTAACTG CTTCAGACTA AAGTTTTCCT TCTAATGCCT TCAGTAGIGT
TGGTTTAGTA GACTGATATG CTTAAAATTG GTTTAATCAC AGAATGTCCC CCTCGCCCCC
MAGCTACTGT GATTGATAGT TYTGCTGGGT ATAGTAGTCT GGGCAGGGAT TTGIGATCTI
TCAGAGCTTG TAGACTATTT GCCCAGGTCC TTTATGGGTT TTTAAAATCT CCATTTAARA
GCCAGAAGAT ATTTTAATAG CTCTGCCTTT ATATGTTATA TCGICTTTAA ACCTIGIAGC
CTTTAATATT CTTTCTTICC TCTGTATGTT TAGTATTTTG ATTATGIGGC GAGGGATTIC
TATTCCTATC TATTTIGTIT TCTGTATACT TCTTGTACCT TAMACGCAT TTCCTGLTTT
AGATTGGGAG AAATTTCTTG TATGGTTTIG TTAATAATAT TTICTGIGAC TTTACATGGA
TTTCTICICC TICCTTTATA TCTACTTTTT ATAAGTTIGA TCCTTICATT GTATTACAGG
ATTTCCAAAT GGCTTGTCCC TGCGTCTTTT TAGATTTAAC ATTTTTTGAC TGAACTGTAC
ATTTTTTICT ACCTTGTTTT TAAGACTTGA ACTTCATICT TCCATGITGT GIGATATGTT
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GATGACACTT ACCTCTCAAG TTTTICTTTA ACACCCTGAG TTTTICATIT TAGAAAATTT
ATTAACAAAT AACAAATTTA CGAACAGAAC TTTATTGGCT TTTCCCATGT GTTTAGICCA
GAATAGAATG AAATAGTTTT TGCTTTGTTT TTIGTCATAT CTTATTGCTG CAGTTTACAT
TICATTAAAT TAATTATCAA AAAGGGCCAT CTGGCATAAA GGGUATCOGD ACTCAGAGTT
AGTAAACTCT GAGTGAGTAT GCAAGGCTAC TTCTACAATG AGAAGCACCT GATCACACAG
GCAAGTTGGC TGTTACTCAT ATTCACGTGT GGCCACATGG AAATAAGGAA CAGTTTTAGT
CCCAATGEGT CTCCTCAGTA AGCCTTCGTT CAGTAAGAAC TTTTAARGCT CATCTTTACA
ATGAATAAAA TTAGAGCTCA ATAATGCTTA TTGAATTTTT TTTAGGGITC CTGTAATATT
GAAGAGTATT TCAGAAAATC TCTGTTCATT GAGAAAAGTG ATCTGIGGIC CTACAAACAC
TGAGACTAGA CTGAACTCGG GCAGTAGTTT TAATTTACTG TCATCAGAGG ATTCAGCTGE
TGCTGGAGAA AAAGAGAAAC AGATTGGAAA ACATAGTACT TTTGCTAAAA TTARAGAAGA
ACCATGGGAC CCAGAACTTG ACAGTTTAGT GAAGCAAGAG GAGUTIGATG TATTTACAAA
TCAAGTGAAG CAAGAAAAAG GTGAATCTGA AAATGAAATA GAAGATAATC TGTTGAGAGA
AGATATGGAA AGAACTTGTG TGATTCCTAG TATTTCAGAA AATGAACTCC AAGATTTGGA
ACAGCAAGCT AAAGAAGAAA AATATAATGA TGTTTCTCAC CAACTTTCTG AGGTACTGAA
TCAAGAGGGA ATAATATATT CATCAGTGGT TGGTTTACTT TGTTGTATAA ATGCACAAAG
AACAAATATT TTAGTTTTTG TGGGATGCAT GGTCTCTGIT GTACCTATCC AGTTCATCCD
TTGTAAAGCT GCCATAGACA CATGCAAGCA GIGGTACCTD TGIGCTICAG TAMAACTTTA
TTTAAMATA CAAACAGAGG GCCATGTTAA CTTGTGAGAT CCACTTAATA CAATAAGTAG
AATTGTATAA GTGAAAAATT TTGCTGCTTT ACTATTTATG TTTTTTATAT GATAGGTAAT
AGTTTTTICG TGGATTCTTC CTAAGTATTT ACTCATTCAA ACTTGATTYG GGGOGTGGOT
GGGTTTTATT CCTTCAAATA GAAATTATTT GTTAGGGTGA AAGEGICCTT TGATTTACAG
GCATCCATAC TGTGACCTGG AGAGCCAGGA AGCTCTIGIC TCCTICCTAA TICTTATTAG
CTTGCAAATT ACTGAAGACA TTTATCATTT CTGGGAGGTT TTICTITITC TTTICTTTIC
TTTICTITIC TYTTTTTTIC TYTICTCTIC TCTCTTTTIT TTTGCAATAA CAAATTTCAT
TTTAGATTTT GAAAAGATTG TATAGGTTTA AACCTCTCAA TTTCATTACA GAAGTGGAAA
CCCAGTCTTA TATACAATIC TTTGATTTTT TTTTTACAGG AGTTTTICAA TTGITICTAT
TGAGTATATA AATGTAAATT GTTTTAAAAA TTTCAAAATA TTCICATTCT AATTTTTICT
GAACCAGATT CCCTCTCTAG AARATGCTGT CTTTCACTTA CATGTGCATC ATTCTAATTC
TGTAGAAATT TCTAATTAGA TCIGCACTTT CATATTTITA TATATTAGAG AATTATCCTC
ATGAGTTTCA TTTGACTGAT ATCTTTTATA TCAATTATTG CCATTTTATT ATGTAATGAT
TAGCATCATT TTTATTATTT AAGACTGCGT TTAGAAGTCA AGAAAACCTT ACTCAGTTAA
AAGTGTACTT TAATACATTT TAATAGCTTT AAATTAGCAT GTTAATTAAG GCTATTTICA
TTTTCCCATT AACAAATTAA ATATGAAGCA TTTGGGGAGA TATTCCTTCA AGTTICTICT
TGATTTGTGT GIGTGTGIGT GIGIGIGIGT GIGIGIGIGT GIGIGAAGGD TAGATTTGCA
GCTTGTTAGG CACCCGGTTC CTTGGGATTG CCAAATTATT GTARAGATTC TTCATATCCA
AACATCAACA ACAGATCAAG AAAATAATAT ATTTAGTATT TTTICAAATA GATGGICTIT
OTAAMACACT AATTTATTCA AACATTATTA TGTATTAGIC TYTGGTATTT TYAAGICAGT
GTATGTAAGA ARACCATTGA TTTTCTTGGT TTGTACAGAC TTTTTICAAC ATTGATTAGA
ATGCCATCTA TTGGAAAGTT GEGUAGACCC AGGTTGACCT GGTTGACCTT CAACTGCAC
TTICTCTTCT TTTGCATGTA GATICTACTT GACGICTGTT TATCTAACTT GCCTGICTTT
TTAATTACGC TCTCTCTCTC TCTCTCATTA TTTGAAGATT AAAACACTCA TICTCCTTIC
TCTCCCGICC TCTCTGIGCT CATGCTGIGA ACATATAAAT ATGCTTTAAA CATCTGCCTA
TTARAGAAGA GGAAGATGTC TAAATACTTC AGTGAAAGCA GCTGAGAGCA TAGTGICACT
CTCGCAGAAT GITAATCTTT GAAATCCTIT TCTTTAAAGC ATTTATCTCC CAATGATGAT
GAGAATGACT CCTCCTATAT AATTGAAAGT GATGAAGATT TGGAAATGOA GATGLTGAAD
GTATGITTGA ACACAAGAGA AAGTTACTTC AAGTTTTTAA AAGAACACTT TAATAATTAA
AATATTATCC ACTTCCAAAT CAGATGCCAC CACAATGATA TICATACCCA TTATTTAATG
TTAGACTTTA AGTTTTCAAT TTACATGTCC TCATCTGTAA GTAGICTTAG GTGTAACGTT
GGGAGTTCTC ACGGCGAGTTC TGTGICCTCA TACGICTCTC TCTCTGGAAA CTGGGCAGTA
ACTAAGCACT TGAGCAGGAA ACTCATTATT TCTICTICTT CITCTICTIC TTCTICIICT
TCTTCTICTY CTYCTICTIC TTCTICTICT TCTICTICTT CTTCTICTIC TTCTCCTicT
ACTCCTCCTIC CTCCTCCTCC TCCTCCTGCT CCTGCTCCTC CTCCTCCTGE TECICCialt
CCTCCTCCIC CIGCTCCICE TCCICCICCT GCICCTCCIC CTCCICCIGE TCCTCCTGET
CCICCTCCTC CTCCTGETCC TCCTGCTCCT GCTCCTCCTC CTGCTCCIG TCCTECTceT
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CCTCCTCCTC CTGCTCCTGE TCCTCCTCCT CCYCCTECTG CTCCTGETCE TCCICCIoLT
cc ;

200275 00273

GCTCCICCTC CTCCTGCICC TCCTECTCCY GCTCCTECIC CICCICCICC TCETGCTCeY

GITCCTGCTC CTGCTCCTCC TCCTCCTCCT CCTCCTCCIC CTGCCECTCE TIcTecicer

TCTCCTICTC CTCCTTCICC TCCTCCTCCT GCTCCTCCIC CTCCTCCIGE TCCTCCTICT
TCICCICCTC CTCCICTICC TCCICCTCCY CCTGCICEIC CTICCTCCICT TeCicccey
CCTCCTCCTC CTCCTCCTCC TICTTCATGT ATTTGITGIG TTTTAGACAT TCIGIGTTTT
ACTCATTCAA TCATTTACAG GGTCTGGATT TICTTATTGT GIGITTTTIT TTTITTAAAT
ACTGATTATA TATAATGGCT GTTTACTCTG TTATCAAAGC TGAAGTATGG ATCIGIGLAT
TICTATCCTG TCACTCATCC TCCAGCTTAT CAAGTGICGT AAGCCATGIG CAGACAGAAA
AATCCAGACT GAGAGAGTAA GGGAAAGCAC AGTTTAGTTA AATCAAATGA AAAATAAAAA
GAAATAGAAG TATGCTTTTG TGTCTGCCTT TTAAGCTGCC ACCTGTAGET TAGTGIGCTT
TTICTTTICA TTAAATGAGA GTAATTTTCT AGTTCTTTAG TTTTGAGTTT TAGATAAATA
AGGATAAATA AAGATGTGGA TTCCTAATTG AATGTAGACC TGAGICCICC CTTCCCCATT
GGTGTCCATT GCTAACATCA CAGTTTACCA GGGAGCCTGT CTCCTATTTA AGAAATATCA
GCTAAATCAC AATCTATTCA CTAGGTATCC ATTTTTCTAG TGCATICAGT TCAAGIGGTA
CCAAGTGTAG GATGCTTGTA GACATCTGTA CCATATATTA TACACTGRAC ATCTCTGITC
TCTGGATATG TTGGTAGAGT TAAAGAAATA TCATCACCTC TTTTTICCCC TCATTTTICT
TTTATAGCAC GGAAATATTA TACTTTAAAG GACATTCTTA ARACCAAALT AMAAATAGA
ACGCCTCATA AAAAGTGAAG ATAACTTGTG TTAAATGAAT AGTCTATGTA ACTCCTTAGT
AAMMAGTTTT ATAGATACAG CGATTTGAAA TATACTAATA TTTTTGAAAT AGIGGAGAAA
ATACATATCA AAACACCTTT TTTTCACATC AGTAATATTT CTTTCCTAAA ATTATTTGAA
TCCTTTTTTA CAATTCCAAA ACACATTTAT TGCTTGCTCA TAATTIAAGC ATCATCTTTA
CTCAAGAAAA ATGCAATTGA CATGTAACAT AGAGAAATCT ATGATAAAAA TAGCATTAAA
ATGTTTCATT TTACCACTTA GAATTCTAAA ACGTTGAAGT CCAATAAGAA AAACTGGTTA
AATTATGCAA ATTTTAAATT TACGATACGT TTCCCAGAGG CCGTTCATTA TGIGCTATTA
CTGAACCTTG TTTATGCTGO CCATGCTCCA TCCTGGCCTC GTGCCTIGOA GCATCTICAG
CACGTATTTA TAGAGGAGCA CACATGTTCT TTTGTGCTGY TGITTGCACA TCTGCCGGTY
TICAACCAAA TTGTAGGLTT TGTTAATAAC CCTCCTTTIGC TACTCAGIAA ARAGATACTD
TATTGTCAGT GTTCTGCCTC AMATTTCTTT TAAACTTCCA GICTTTAGAA AACCTAMATA
GIGACATGGT GGAACCCACT CACTCTAAAT GGTTGGAAAT GGOAACCAAT GGGIGICTTC
CTCCTGAGCA GGAAGATCGA CACGGARATG AAGCCATCAA AGAGGAGCAG GAAGAAGAGG
GTAAGAATCA GGGTGGAAAC AAACTCACCT TTCATGGATT TCGTGICAGT TTTCCCGIGT
TTGGAAGTTT AACAAGTTCD TGECACGTAG TTACTTATCC AGTCTATAAA CCAACCACTT
AAGTCCTTAG TGCTCCTGTC TCTCOGGAAC TGTGGATGAT GAAACCTTTA ATCCTGAAGT
GAAAGATTTG GTTTGGGTCC CAATGACAGT GGTGAAATAG TTTACTAATT GITCATATIG
AATGCCCTTG TTGGTGATAC AAATACATCC AGTCTGCTAC CCACCAGGAG CTTATGGTTT
AAACAAGTGC CACACCATAT GTTCAATTAA ATGTATAGAA TAGTAAATGA GTGIGCAAGT
GATAGAACTG TCATCTACGT GTAACCAATC ATGGICATIC GGTCAACTTT GTAGTACTAT
CACTATACTT ACAATATATT GTGGTGCGAA AATGTGGGCA TTTCAAAATC ATTTTGTAGG
TAGAAGGTAC TTATARATGT ATTGATGAGT TATTCTCCTT TGTTTCCTTT TATTAAGIGT
AGCCATCTGT TTGTTAAGAT GTGCCATAGC ACTTATTTIT CATGTTTAAT GATAGCTTAT
CTAGAATCTG TGTTTTATCC TTTCTTGGET GCTTGIGAAT CTTTGCATCA ATGGACAGAC
AGTGOTCGGA CTTAGGCAGA GCTAACATAG TCCACCATGT GGTACCATTA AAATTTTICGO
CTAAAGATTT AAGTAGCTAT ATTAACCTAA CTAAATAGDA TAGGTACTA AATTAGATCC
AGGTAACTTA ATTTATATAA CTAGATTTAG TTTTAAACAG CTARATGAAA ATTTTATTTT
TTTTCTGTAC ACTTAATTTG GGATACTAAT ATAATTCATG TTTATCATTA ATTGARAATT
ACTTCTAATA TAAAATTTTT ATCGGCATTT CTATTGITIG CTTGGITCGC TTCATICTGO
ATTGTAGATC CTGCAAGTTT CCCAATTACA GGATGTTCGG CCTCTTCTTA CCACTATTGE
TAAAGCGGGC CACAAGGATA CGTCTAGTTT GUAAGTAGIG ATCAGAGGAT TTGCCTGGTG
TCATGCTAGA TATCTGTAGA GTCAAGTGTG ACTGGGATGG AAACAGTGGA TGICACCCAT
CACTCTGITC TTTATCACAG CAATGGAATG AACATTTICC TCTTCTTGCA TAGCATATTT
GCTTTTGAAC ATAAATGTCA ATTTTATTAT TTTATTTATT TTTAAGACCA TTTAITGCCG
GAACCCAACG CARAGCAAAT TAATTGCCTC AAGACCTATT TCGGACACAG CAGTTTTAAA
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CCGTCAGTAT GATCTCAATT AACTATATTA TGTACATATT TTTTTTICAC AAAGAGAAAG
AGTAAATAAT CCATCCCCAT ATCCTAACAG CAGCAGCCTA ATTTTATIGT AGGCATATAT
GICAGGTATA GATTATATAC AACTGTAAAA TTATTGOAAA TATTAATTAC ATAAGTTICT
TYGICCTTTT AATAGGAAAG GAAGCGGTTC TATTTTICTT TAACTGAGTG CTTCTATGCA
ARAACTATAT AATAATARAA AAAGAATTTT TCTCACTGCT GAGITAICTT TTATTGAGTA
TGAATTCAGA GGAAAGGCAC ATTGCTTACT GCTTICTGCA GGTGTTGCAA GGCACACTGT
TGIGAGTCTC TGAGAGAACA GTTTGAGAAG CTGAAGGTTT ATTGTTTTAA CATTTCAAMA
TATATTICCA TCTAAAGCGC TGTCTTAGTC CATGTCCCAT TGICGTGAAG GGACACCATG
ACTACAGCAA CTCCGATAAA GGAAAACATT TGATCAGGGC TGGCTTACCA GTTCAGAGG!
TTAGICCATT ATCATGCAAG GCATGGCAGT GTACAGGCAG ACATGGIGCT GGAGAAGGAG
CTGAGAGTTC TACATCCCAA TTGGCGGGCA GGAGGAAGAG AGAGTGAGAC ACTGGTTGIG
GCTTGAGCTT TTGACACCTC AAAGCTCACA TCTGGTGACA TACTTCCTCC AACAAGGCCA
CACCTGGTCC AACAAGGCCA CACCTCCTAA TCTGTTCAGA TACTGCCAAT CCCTGTGAGC
CTTAGGGGAG TGTTTTCATT CCAACCATCA CAAGGGCACA CTAATAACTA GAAACAATLA
GATGAACACA AACGAGATTA GGAACAAGTG CATTTGAATA AGACCAGTAA GTAACTAACA
ATCTAGACAG GGTTTTTICA ATTTTTTTTA TAACTTTYTT TTGGGGEGGE GIGLGIGTTT
CGAGACAGGG TTTCTCTGIG TAGCCCTGGE TGTCCTGOAA CTCACTCTGT AGACCAGGCT
GACTTTGAAC TCAGAAATCT GCCTGCCTCT GCCTCCCAAG TCCTGUGATT AAAGGCGTGL
ATCACCACTG CCCGTTTTTT GITTTTTTIT TTAAATAACT TTAAAAAGAA TTCATCGOAA
CATTTTICCT TCTTTTAATA AACTATCACC TCCAGTTGAT TTCACCTTAG TCCATCACTT
TACACAGGTC TCATTTCAAA CCTATAGCAG TCCTCTTATT TATICTAAAA TATTAACTTT
TCGGICTATA GTACAAAGCT GGGTATTTGT TTTATACTTT AGATATATGT AATAAMATTA
CATATACATA CTATATGGCA ACTCATGOIT ATTCAGICAG TCTGAATGAA AAGTTAATCA
AATGATCAAA TTTTTTCTCT CAAATTICTA GGATTTGAAT ATATTTTTAT AGGTAGCTCC
AAAAAAAAAT CTGAGTTTAT TGGAGAGAAG TTAAATAGAT TTGAACTTGT GCTTTGGATG
CTATTGATAA AACATTTTAC TTIGTACCTT CAAGGGTTCA GIGGAAAGIC ATCCATICIG
TATTAGAAGA GAGAAGAGAT AATGTTGTTG TCATGGCAAC TGGTAAGCTA TACTTARAGI
AAATAATTTA ATCATCTAAA AGTCATAAAG GGTCTAAAGT GCTTAATCTT TCAGAAACTT
ATAAAATATA GCAAGGARTG ATTGGGGGAA ARGCCTTCAA ACTTATGCAT GAATTACCAT
GTCAGTCCAC TTATTCTGCT ATATAAGCAC ACTGTAAGAA GAAAGTARAG CATCAAGAGT
TICTITYTAT TYTTTIGIGT TATTITTTTT TTATICAAGG ATATGGGAAG AGTCTGIGCT
TCCAGTATCC GCCTGTTTAT ACAGGCAAGA TTGGCATTGT CATTTCACCT CICATITCCT
TAATGGAAGA CCAAGTCCTC CAGCTTCAGT AAGTAATGLT TGCACTGCTO CAGLGICECC
TTGGATAAGC AAGTGGAAAG AACATGGCAA GGCAGGATCT TACTACACAG GCTTAGCTAG
GCTCTICICT CAGTGCAGTG GECCTTTGEC CAGITGICCC TCYCTGTICT ATCGATGAAA
TATCAGAAGA TGAACGTGAA TCTAGGTCAC AGGATTACGT TTTGGGAAGT AACTTGATCT
TCTTTATTTC TATTTTTAAT TTTIGAGATA GGGTCTIGAT ATATATATAG TCCAGGGTGO
TGTCGETCTG GCCTCTTGCC TTGCCCTTCA TGCCTIGGGC TCACAGAGCA TGCACTAGCA
CCCCTGGLTG CATTCATTAG TAGCAMACGA AGTGTTAGIG GAAGAGTTTA CATICATICI
TGAGGTCTCC AATGCAAGGC TACCTGTTTT CTCTGAICAG GGTTTAAAAG GACTGATTGL
TTTATGCTAG TTAGCTGICT CAAATTCTYT TTTTITIGIT CTGCICTCIG GGCTCCCAAG
CTTGCAATGA GATATATATA AAAGTTTACT TTTTAAGATA TGITTTTATT AGTTCITICA
AAATCTCCTA CATGTTTTGA TTATAGICAC CCCTCTICTA ACCCTAAGTT CACCTTICTA
TTCCTICTIG AAAGATCCAC ATTAAAGACT TGCCTCCTCA TCAGGLTTTT GAAGGAATAT
ATCAAGTTAT ATAGACACAA AAAGGAAGAA CATTAGAAAG ATGAGGAACA TAGGAGGTTC
ATGTTTATGT GTGTATTCAT CAGAGCGTTT GTCTCTTGTA GGCTATCCAA TGTTCCAGCC
TGTTTACTTG GATCTGCACA ATCAAMARAT ATTCTAGGAG ATGTTAAATT GTGAGTAACT
TATATCATGT CACATAATAT TGTAAGATGT ATATAGAGTA AGAGAATTTT GIATATATGI
TTACTTATAT GAGTAAATTG CCCATATTTG AARACATACT TTAAAAAGCC TTATTTCTGA
‘AATAATAACA TAGTTCCATT TCTTCCTITC CTTTCTICCT TCCAAACTCT CCCAAACATC
CTTCCTIGTT CTCTTTCAGA TTGATGGATT TTTTTCCCAT TAGTTGICAT TACATGGATC
CATGTTTATA CATATGTATT ACCAAATGCC CCOTTTTITC TCAGCAGAAG TCATGTAAMA
CTCCTTTATC CTTAAGATAA ATATTCACTT TTGGGOGGCT GOTAAGATGG CTCAGIGGIT
GAGAGCATAC TGAGTGCTTT TCTGGAGGTT ATGAGTTCAA ATCCCAGCAA CCACATGOTG
CCTCACAACC ATCTGTAATG AGAAACAAAT AAAARAAMATC CCTATGGGLC AGAACGAGTO
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GGGCCCCGOA GTGAGTGGG TCAGAGCAAG AGGGAGAGAA AGGGAAGTGO ATTTTTATIC
ACTTTTIGTT TAAATTATTA TTGTATTTGT ATTATTAACT TGICTTCCAT TAICTTATIG
TATCATATCT AGTATTATAT GITATACATA TATATCGTAT ATATGTATTT ATATGTATCA
TACTTTATAT TATATGGTTA ATTTGCTATT ATGATAATTT TTATAARAGA AGGCTAGAAA
. TTACTTATGG CATGTCTCTA CCATATAAAA GCAGATAAAA TTARATTAAA AATTTTAATA
TAAAAGTTCT TTAAGTTTTT AATTTATCTA TTCCACTAGT ATTTTAGTGT CTATTACATG
CTAAACATTA TGTTTTCACT AGTAATTTAT TAGGCATGTA ATAMATTTTA TCGIATCTCC
AGGAAATTGA TGCAGTTTTC TAATTACTGT AAGAAACAAT AAAAATAATG AAGGCTAACA
TCACTGTACC CAGGTTTGGA ATCAGTTCTC CGTCCGACTA GGAAACTGAT CTGAGATGAG
CCAGTCAACT CCAGTGTAIC CCAGTTTCTT GAAAATTAGC TOTTTACTTA CAGAGACAGA
CTTAGGACAT CTCAGTTAAG AAACGGACAC TGGAACCTTC ATGGAACCAA AGAGCAGCCA
GGAAAACTAA CACACCCCTG AAAACAAAGA GCATAACTGG GGGCTTGTCA TCGAGACTIG
CAGLCTTTTA CTGTAGCTAC AGCAGCCAAC ACAGGCAGAC GOAGCCACAG AAGCAGATCT
CAGCAAGGAA TCTGCACATG CCTACAMGC TCATCATCTG AGAMAGGCTC AAAGGTGATC
CAGTGGAAAA GAGACAATCC AGAATAATCG CTTATATGAA AACAATGGCC TTATAAGAAA
AACAAACCAA ACAAACCAAA CCAAMACAAA CAAAACCCCC CAAACTAATA CACCACACAA
TATAAMCATT TTTTGCTAAA AGCGAATTAT GCGTCCAAGC ATAAMATTGT GAAATGITTA
AGGAAAAGCA TGCCATCTTT ATAACCTTCA GYTAGGGAGA CTICTTAAAT ACCCAAAGCA
AAATCTATAG GAACAAACTA GCAGCTGGAC TTTTACAAAC TGAAAACCTA CTTCTCTTCA
AARGAATTAT TGAAAAAGGA AGAAAGGCCA TAAACTAGCA AAGTATATGC AAAGTACATA
TCCATACAAG ATTTCTACCT ATAATATAGA AATTACCACC AAAAGAGAAT TAAAAAAAAT
TARAGTGTCA AAAGATTGOA ACAGACACTA GCACAMAGAT ATACAAACAG CAATAAGTAT
AAGATGETTA TATAATTGOT CACCAGGCAA AAACAAATTC AAGGTACAGT CAGATICTTY
CCAAGTGGCT AAAGCCAATG ACTGGCTAAG AAATGTCAGG GGTAGTGAGC AACAAGACTT
TICACACACC ACTTCTAGCG ATGAGAGATG GTAGAATGTT TGITIGGGGA GTAGACTGTT
AGAAACCATA ATTTGGCTTA TAATTCCAGC TTAGTGGTGA ATCCTACACA TCAAGAATTG
TTATATTTIA TTTTGOTGAA TTGAAGATAA ATGAAAGGAC TAACATCTGA ATTATGTATA
TATATAAAAT ATTCCTTIGD ATTTTAATAA TCAGCATGAT GCATTACTTA AAAACCTATT
GAATGCTTCT TTCCAGTCTA GGGCAGGGAC CTTAGCTGAC CTIGGGTGCT AACTCTGCAC
CCAGCCCCAC AATACCCAAA GGAAGCTCCA CTTCTAGGLG CTCTAACACG CCAAGICCCC
AGGATTCCAG GATCCCAGGA ACTTGGTCAC ACCAGGATCT CAGCGTTTTA GAGGAACCTT
GGCTCCCAGG AGCTCTGACA CACCCAGGAT CTCAGGATCA CAGGATCACA GAGACAGLTG
MCICTCAGA AGGTCTGACA CGACCAGGAT CACAGGAAGG ACAGGCTCCA GICAGATATA

GTGAAGGCAG GTAGCACTAT AGATAACCAG ATGOTGGOAD GCAAGGOGAA GAACATAAGC

" RACAGAAACC AAGGTTACTT GGCATCATCA GAACCCAGTT CICTCACCAT AGCAAGICC
GGATACCCCA ACACACTGOA AAAGCAAGAT TCAGATCTAA AMATCACTTC TCAGGATGAT
GATAGAGGAC ATTAAGAAGG ACATCAACAA CTCCCTTAAA GAATACAGGA GAACACAAGT
AMACAACTA AAGCCCTTAA AGAGGAAACA CAAAMATCTT TTAAAGAACT ACAGGAGAAC
AAAATCAMAC AGGTGAAGGA AATGAACAMA ACCATCCAGG ATCTAAAAAT GGAACTAGAA
ACAATAAAGA AATCACAAAG GGAGACAACG CTGGAGACAG AMAACCTAGH ARAGAGATCA
GCAGICATAT ATACAAGCAT CACCAACAGA ATACAAGAGA TAGAAGAGAG AATCTCAGGT
GCAGAAGATA CCATAGAAAA CATTGACACA ACAGTCAAAG AAAATACAAA ATGCAAAAAL
CTCCTAACCC AAAACATCCA GGAAATATAG GACACAATGA GAARATOAAA CCTAAGGATA
ATAGGTATAG AAGAAAGTCA AGATTCCCAA CTCAAAGGGC CAGTAAATAT CTTCAACAAA
ATTATAGAAG ARAACTTCCA TAACCTAAAG AAAGCGATGT CCATGAACAT ACAAGAAACC
TCCAGAACTC CAAATAGACT GUACAAGAAA AGAATTCCTC CTGTCACATA ATAATTGAAA
CATCAAATGC ATTAAACAAA GAAAGAATAA TGAAAGCAGT AAGGGAARGA AGTCAAGTAA
CATATAAAGG CAGACCTATC AGATATAGGA CTAGACTTCT CACCAGAGAC TATGAAAGCT
AGAAGATCCT AGGCAGATGT CATACAGACC CAAAGAGRAC ACAAATGCCA GCCCAGGLTA
CTATACCCAG CAAAACTCIG AATTATCATA GATGGAGAAA CCAAGATATT CCATGACAAA
ACCAAATTTA CACAATATCA TTCCACAAAT [CAGCICTAA ARAGGATAAT AGATGGAAAA
CACCAACACA AGGAGGGAAA CTACACCCTA GAAGAAGCAA GAAAGTAATC TTTCAACAAA
CCCAARAGAA GATAGCCACA CAAACATAAT TCCACCTCTA ACAACAACAA AAATAACAGG
AAGTAACAAT CACTTTTCCT TAATATCICT TAACATCAAT GGACTCAATT CCTCAAAAAA
GGACATAGAC TAACAGACTG CATGTGTAAG CAGGACCCAG CATTTIGCTG CATACAGLAA
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ATGCACCTCA GTGACAAAGD CAGACACTAC CTCAGAGTIC AAGOTTGOAA AACAATITTC
CAAGCAAATG GTTGTTTCCC AAGAAACAAG CTGGAGTAGC CATTCTAATA TGGAATAAAT
TCAACTCTCA ACCAAGTTAT CAAAAAAAAA AAAAGATAAG GAAGGACACT TCATACTGGT
CAAAGGAAAC ATCTGCCAAG ATGAACTCTC AATTCTGAAC ATGTATGCTA CAAATGCAAG
GGCACCCACA TTCATAAAAG AAACTTTACT AAATCTCAAA GCACACATCA CACCCGATAC
AATAATAGTG GGAGATTTCA GCACCCCACT CTCAGCAATG GACAGGATCA CGOAAACAGA
AACTAATCAG AGACACAGTG AAACTAACAG ATGTTATGAA CCAAATGGAT CTAACAGATA
TTTATAGAAC ATGTCATCCA AAAGCAATAA ATATACCTTC TICTCAGCAC CTCATGGAAC
CTICTCCAAA ACTGACCATA TAGCTGGTCA CAAAACAGAC TTCTACAGAT TCAAGATGAT
GGAAATCATC CCATGCACCC TATCATCAGA CCACCACGGC CTAAGATTGG TCTTAAATAC
CAACACAAAC AACGGAAAGC ACACATACAT ATGGAAGCTG AACAGCGCTC TACTCAATCA
TACCTTGGTC AAGGCAGAAA TGAAAATCAA GACACATCAT ACCAAAACTT CCGUGACACA
GTGAAAGCAG TGGTAGGAGL AMMACTCATA GCTCTAAGTG CTTCCAAAAA GAAACTGAAG
AGAGCTTACA CTAGCAGCTT GACAGCTCAC CTGAAAACTC TAGAACTAAA AGAAGCAAMA
ACACTCAAGA GGAGTAGACT GCAGGAAATG ATCAAACTCA GGGCTGAAAT CAACCAAATA
GAAGCAAAAA GAACTATACA AAGAATCAAC AAAACCAGGA GCICGTTCTT TCAAGAAATC
AACAAGATAG ATAAATCCTT AGCCAGAGTA ACCAGAGGGT ACAGAAACAG TATCCAAATT
AATAAAATCA GAAAGGAAAA AGGAAACATA ACAACAAAGT ATATCTTAAA ATAACTATTC
TGTTTGTTCA ATATCAATAG TTGAARATAT TAARATCATG TTCTACAAAC ATCATCGAAA
TATTATTGAT AATTTTTCTC ACTGTGCTTG AAATTAGCAT TTICTTAATG TTTATGTCAA
AGTGTTTTIG CTATTTIGAA ATGTTTAAAA TATACTTACT GATAAAATAA TTTCTCTCCT
AGAAACACTD ATAATCTTTT TICTGTAAAC TGATTTTIOO ACAATGTACA CAGATATAAA
ATGTGTTTTA AATACTCTCT CACTATGTCA GGTGTTATTA TATARAGGCT TTCAAATATA
TTICTTAGIG ATTCTTYTTA AATATTTTAT GCTCTTTTAC TATGECTAGC TCCCAAAGAA
TATTCTGTAT GTTTTGAAAC AATTTAGTAT TCAATATTAG GTACAGGATC CTCAGTTATG
GATAGTATTA AATATTAATT AATGATATTT TTAGGATATG AAAGGATATG AATATAAMAG
TTCGACAAAA TTTTAAAGTA TTATCTCATA TCAARATACT CAATATTATT GATATGITIG
ATGTATAAAA TACATTTAAA TAATAAGTTT TAAAAAATGT CTATTGAACA TTTTGATTTT
GTTATCATTC ATTGACTGCC TTTTTTTCCT ATTAGAGIGT TTCAATTTAT GTTICTATTT
TTGITTGICT TTACAGAGGC AAATATAGGG TCATCTACAT AACTCCAGAG TTCTGTTCTG
GTAACTTGGA TCTACTCCAG AAACTTGACT CTAGTATIGG TAAGTAATGA AGTAGGACTT
CGOTGAATAC AAAGTAACCC ATTTATGOTT GAAGACTAGA TTCCAGTTTT GITAAAGLCT
TATTTCAAAC ATTTGCTCCT CTAGGAAATT TCTAATCAGT TTTACATTTG TCCCATTTTA
CAATGCTGTA TAATICCTCA TTCCATAGAG GIGGTACTCC TCGGIGGGIG TCATATTIGI
ATATAAGCAT GTATGTATCC CTGTCACACT CAACCCTTTT GAGGCTTCTC TGCTCTTACT
GGCCTCCCAA CTCCTTCATG CAGGATGTGG CACACAGTTG TCTATCCTGT GCATTGCTGL
ATGAACGETD AGTCTTGTTT CATATICTGA GICTAAATGA AATCAGIGIG TGGTTCCICA
TICTTGCTCG TCAGAATCGC CCTTCAAGCT CTAGAACAAT GCTGTTAAAT GGCGTATTTC
TTAGAAAATA TAAATATAAA ATAGGTTAAA TUCTGIGATA TIGTTTATGC TGAAACTTTT
GITTTTIGGT GGTGGAAGTC TCGICAGGTT TAGCTAAGAG CTCCAAAGGA AACAAACATT
ATCCATATTC AAMACTTTCA TTTAAATTTT ATCCAACTTA TCAGATAAMA TTGTTTTCCC
AATTTGTGGG ATTTTCGTTT TTGAAGAATT AGOTATTAAG TAATTICATA TAGGTTAAGT
TTICAGTATT GTACTGGACT AGCTAGTGGA GTGTCAACTT GATTTAAGCT ATGGTCTTCA
AAGAGGAGGA AACTCAGTTA AGAAMATGIC TCCTTAAGIC AAGATGAAGG CAATCCTGTA
GAACATTTIC TCAATTACGD ATTGATGGTA GAGGGCCATT GIGGATGGTA CYATCTCIGG
CCTGGTGRIC TTGOGIGCTA TAAGAAAACA GGCTGAACAT GCCATGGAGA GCAAGCCTGT
AAGCAGCATC CCTCCGTGGG CTCTGCATCA GCTTGTATIG ATTGGIGTIG CTTGTTGETG
CCACAGTAGA GAGAGGAGCT CACCAAGTTC CTAAGCCATC CTTTTTGGAA GGAGCAGAGG
GGTTCAGCCT TCCTGGGAAG GCTCACTCCA GTTACTTTAT TCAAGCATTG TTCAAGGTTA
ATTGGGGCTG GGAAAGDTTT CAACCACCAC AGTTGTTATC TTGTGTTICC TGCTCAAGAG
ACAACATGAC CCACACAGAT CTTAGTCCCT TTTGACCATG GCTAGGCATA ATCAAAGGTA
AGAACTCCAG GTTTGCCAGG AGTGTCTTAG GACCAAGGTT GATGCAGCTG CAGGCCTTCA
GOTAGTACTG AGTGCAGACT TTGCAGGGAG ACAACATTIC TTCAAATAAT CICAAAACAA
TTTCTCAGCC TCTACTCATT AACCCAAACA CAGCAGAGGC TTCGCTGAAA CATTTCACTC
APAGCTAGCC ACAAAGGLTT CACTGAACAT TTCACTICAG GCTCCTGCCY CCAGGTCGCT
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TCCCTGCTTC AGTTCCCACA TTGGCTTCCA TCAATAATGA GGATGATGTG GAAGTGTAAG
CCAAATAAAC CCTTCCTCCA CARATCGCTT TGGTCATGGT AACAAAGACA TGTACCCTAT
CACTTAATAG TATTICTCTT ATCAGGCATC CATGGGAGGA GGGGCCCTTG GICCTGTGAA
GGCTCCATGC CCCAGTGTAG GGLAATTCGA GGCTAGGGAG GCAGGAGTCE GGLGTGGOGD
GAACACCCTY ATGGAGGCAG GOOGATGGAG AATGGGACAG GCGATAACAT TTGAAATGTA
AATAATGAAA ATATCCAATA ARAATAAATA AATAZATAAA TARATARATA AGGAAATTCA
AAARAAAAAC AAAACAAAAA GAGAGTACAC TTTTATATTT CAGTATGIGT TGAAAGCAGC
AAAGAATGAG GACCTACATT AATATTTATG GAAATATATT ATCACAGIGT ACCTATGCIC
TCICTCTGTT AGCTCTCATT GCCATGTTTT TGECTGTAAT GGAAAACAAG TTTGATGICC
AGTCTGTAAT AGCTGGAAGG TGTTCCTTCA AGCATCTCTC TATGEGITTA GCCTTATAGA
TTTACCTTAT AGATCTATAG CCTTATAGAT CTACCTTATA GGICAATTTC ATGGTTCGAT
CTAAAMACCT GGTTATCAGT AACTCTGTAT TCTGAGTATA TTTTTTICCA CTTTCAGIGT
TTATTIGTTT TAATTTATAR TGATGTTAAA TTAATAACTC CTGTAAGTAA ATAAACATTA
AGAGCCTTTG ACAAGTAGTT ATAACTTTTT ATGAGGTAAA TGGTCATTGC TGCCGAGCTG
AGGACACTGT TCAATGATTC TGTTTGECTA GCATGTTCCA GGCCTGGCTT CARACCTCAT
TCAGTTTCAC TTATTTTIGT TTTTACTCCA TGIGITGOTG TTTGIGGTCA CAGGGTAACT
TGAAGGAGAA GGGGAGATCG TCCTCTCCGT CAACCATGTG GGTTCTGGGC ATTTGCTGTT
ATGCCAAAGG GAAGTGGTTT TACCCACTCC CTCTTGCTCA CCTTAGACAC TGTATGITTY
GTTTATTGIG CTTTICTCCC CCCCCCCICG TGAATCAGTT TAGGAGAATG ATACAGGAGG
ATCAGATAGT CTGACCTCCC TICTGTTTTA AARACATACA CACAAGTGAG CAAACAAAAC
CAGATAACAC GTGTAAGTTT TTCATCACTA GAGCAGAATT GTTTGCTTIT AATAGATAAA
AATATTICCC TCGOTCATTT AGAAAAAGDD ATAAGGAAAA TCAAAATTAT TTTTTTTAAA
TATTTCCACT GGCTTTTGTT TGCAGGAAAC AGTAAAMGT CTACAAAAAT GAATATACTT
GGGATGTTAT TTGTACAGTA GICTGACATT TAACTAATCA GATTTGICAT TTTTAGGTAA
ATGTTACATT TTTTTTTAAA GTAGTCCGOL TCTATAACAG AAATAGCAAG CATACTICAT
GGGGTGCCTY CCCAGGCGTA CTTGIGATTG TCTTTTAACT TTGOGAATGA GACTIGAATG
GCAGATGCCT AAATGAAATC TCTACAGGAC CTTGGAAGAC CCTTGAACTT TTGCATTCAG
AGTGAATTTT GCCAAAGCTT GTCTGAACTA ACTGIGTAGG TGAAAGTTCA ACTCTATTAA
CTGCTTGICA GATCTCTTTT AACTTAMAGT CTAGCCATGT TAATITCTAC ATTCAGAATA
AGIGTATGAD TGACACTGOA ATTTCCGEAG TCACTCAGTG GTATAMAGIC AGCGTTTGCC
TCTTCGCTTC CTTCCTTCIC GCAGICTGAG GACATTGGTG TAATCTCAAT GAGTTGLTCT
TOTTICTTTT GITICCICIC TGGATTGICA GACCCTTGAG GICAAGTATA CTTTGOTTAC
CAAGAAAAGG GTTAATTCAG TTTTCTTATT TAGATAGAGC CTCCAGCAGC TCAGGCCGOT
CTTGAACTTT CTYATGTGECT GAAGAGAGEC TTGAATTCCT CATCCTGAAT TACATGCGTO
TGGCTCTTAA AAGGGCTTTA AATCATAATG ACCATGTAGT AATAACCGCT GAAGTATATT
TTTATTAAGC TCTTTTTGEG CCCATCCTTA TCTGAGIGTT TTATGIGAAT GTTCTAATTT
AACCTTAGAG GAGTAAGAAG TATTAGGTGC TGTTACTACC TACCGTGTTT TATTTTTGCT
TACGATGEYG TTIGTGCTGE TGGTGCTGCT GGGOGIGATG GTGGIGATGL TGATGLIGAT
GGTGGTAGTG GTGGTGATGA TGTTTGIGET GOTAGIGGTC AGTGIGIGIG TGIGIGIGIG
TGTGAAATAC CACAGTGIGT TTGTAGAGGT CAGAGAACAC CTGTGTAAGT GGGAGACAGT
TCTCTCTGIG GTTTCTGAGG GTTGAACTCA AGTTCTCAGA CTTTTACCCA CTGAGCCTTC
TCAGCAGGTC CACGATGTAG TYTTGAGGAA ACTGAGAACT GAAAAGATTT GTAGCTTGLT
CAAGGCTTTG TGTACAGCTA ATCTAATTCT AAAGCACATG TTTTAAATCA TCTCACTGAT
AGGGTATATC AGCAAATAAC AGAAGGTTAT TTTTCTCTTA AAAGTACTAA TTTGATAAGG
GTAAAGGCAT TACTAGICAG TTCTTTGAAA TGTCTGAAGA TGTCATGATG ATTACATAAT
GAAGCCCTTT CAGATGCATT AAGACACCAT TGATCTTGTA TTAGIGIGIG GIGTGGGECC
CCCTGGAGGD TTATGTTCTT TTTCACTACT TACTTTGCAC ACGOTGOGAA TTAGITCTCC
CCAAGCCGTT TTATGTTAGC CAATGTGGAT GTCATCICGT CTTCAGTTAT TGGCATTICA
GAGGAACTTC CTGTAATATG ATATGTGCCO GATTGCAGAT AACGATGTAC TTAATCICAG
TAGAAATGTG CTGACTATTT GICTCCGTTG ATAGCTAATC TATGAGATAA GATTAACATT
ATTGCCAAAA AGARATGGAA CAATTCTTTT GAAAGGATAT TGTTGTAGAT GTTATAAGTG
ATAATTTTCO GACACAGTAA TAATAAGCAA TTTATGICTT TGAGGAATAG TAATGAAAAC
TGAAAGATAG TGTGTTGTTT CAATTACGAC GTAAATATTT CCTGTATGEG AACCTCITTT
ATTCATTTCT CCTCTTACCT CCTATTCIGC CTICGGAAGT TIGATGTTAT CTGGTATTAT
TTATGCTTCT TATATGIGIG TGTGTTIGAG CCCAATACTT TGATTTGACT TATACTTICT
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GIGAGGTATA TGTTCTAATA GGAACAGACA ATATTGACTT AGCTAGCATT TTCCTTCTGA
GCCTTATTIC TCCTGTATAT TTICTTCIGT GTAGGCATCA CICTCATTGC TGTGUATGAD
GCTCACTGCA TTTCAGAGTG GUGCCATGAT TTCAGAAGTT CATTCAGGAT GCTGGLCTCT
CTTAMACAG CGCTCCCATT GGTAAGCCTT GCCAGATCTC ATGCCCCCAC CCCACCCATC
TCAGCTGAGG ACTGACCCCA GGCCTCCTAC CACCAGECTA GACCCTCAAT CCCGAATTTA
CTGAAGTGAC ATTTTCATCA AGGCCTTTCC AGGACTGGGT AATGTCCACC CATCTCAAGA
CTICTCTATA AAAGGGATCA GATGTGAGCA ATGGGGCATA TTTAGTTTTA ARATTTTTTA
AATTCTCACG CTGGCTTCCT TTTCAGGTTG ACGIGTAGLT TACTAAGDAA TACTCTTAAC
AGGAGTGTCC AGGCTGTCAC ATTGAGCTAC TCCAGTGICA TCTTCAAGGT TCTCCCTCAA
GAACCACAAA ATTGIGTTAT TCAAAGACAT CACAAAGATG CCICTGITTT AGTTCACGIG
TGACTTTGIG TTGTGCCACA TTCCTACTGT CAGGGCACGG GCTGGATGCT CITCACTAGG
ACAAGAGCTG GAAAACAAGT TTTGAACATG GCAGATAAAA ATGGCAGTTA CTATTCCTTA
GIGAAAGGCG ATACAGTTTC AAGAATCCGT CGATCCCTGG AAACACCCCC TCAGTGTAAA
TTATGCACAG TAGAAGAATT TTTAAAATCA CTATCTGTGA CAATATACTA TAGCAAAAAT
GACCACAGIC ATTATTCTTG ACCGCGIGGC TCATGATTAA GTAGAGTAGD TAGCACCCAA
CCACAAGEAC TTCCTAGICT CCTAACTGAG ATGGTTAGTC AGTAGGTAAT GGGGGAGGLT
GTGGATTGIG TCGAAACTTT GGACCAAGGG GAGAATGGGDL TGATATCTTT GAGAGTACAG
TGCAGAATTT CATCATGTTA CTCAGCACGE CTTTAATCCC AGCACTCGOG AGACAGAAGL
AGGTGGATCT CTGAGTTTCA GGCAGCCTAC TTTAGTCCTG TCTTAGGAGA AAGATAAAGD
AMATGTAAG TTGGGTTTTA GGTTTTTTIG GTTTTTTITT TTTICTATTT GITIGTITIT
GITTIGTTTY TIGITTTTIG GTATAACTTT TCATTTAGTA TATTCAGATT TGGTTGTTCA
CAAGAATCTG AAATCAGAAA ACGCCATTGT GGATAGAGAA GGTGGOTGTG AAGTCGATGA
GAGGGCGEGT GTGTGGTCCA TAGAGATGGG AGTGTAGTAG ATGGAGGLGG CGGGTCIGTG
GTAAATGOAA AGGGCGOTCC GTAGTATAGT ATGGCTTTCA CATACAGITC TCTTTICTTA
AATAGTCCAT AAAAAATGTA GTTACCTGOT GTTCCTCACT AATGGLCTCT GTAAAATGGR
CTGGGOACTG CGATAGTTCT ACTTATCACA GTTIGTAGAA ACTITTAGGT TGITTGITGD
AGTTAGGATA TTATGAATGG GGATACTGTA AACATTTGIC TATAGICCCA GGGICCAGGT
CAGCGOTTAC AAAGTTTGTG AACATAAGTT TTAGTTTICT GGGATARATG ATGTTCTGGO
TTCTATGEGA AGTGCTGGTT TCACTTTTAG GAAGACCCCA GIGCTACTCT CTAGACTGRL
TGCTCTGTTT TGTATCGICC CCTCCCCAGC AGCTTAGGAA CAATAGCTTC TICTCTTITI
TGCCACTGTT TAGTCTTATT ACTATGTAGT ATTITAGCAA TTATGATACG AGTGOAGTGD
TAGCTTGTGT TTICAATTTG CATTTCICTA ATAGCTAGTG GTGITGAACA TCTTTTGICA
GCTTCTTATT TGGTTAAATG CCTAGTTTAA TTGGGTTGTA TTTTTICIGT TAAGCACATG
GOGCAGGTOO AGGCAGACAA AGUGAGGGAG AGGGATAAGD AAGGAGAGDA GAGACAAGGA
AGGAGAGAGD GAGGGCGAGG GTTGTGCTTA TGCACATATA CCTCTGCGGT GIGCTCTACA
GIGCAGCCCC TGCAGGLGLC AGATGTTGAC GCYCCTGICC TCCTCTGTTA CTICTCTACCC
CATTTTATTT GAAACACAGT CTCAGTAGCC AGGGAGCTCC TCATTTGIGC TAGACTAGCA
GGCCACCAAG CCCCTGGGCT CTTCCTACTT TGGAACATTG GGCTCCTAGG TOTGLACGLT
GIGCCTGECT TTTCTGTTGE TICTGGOAAT CCTIGCICAT GICCTGATAC TCACTGAGCC
ATCTCTTCAG TCCCTCTGTT AACTGCTAAG AATTAAATGT TTATAAGIGT GAGTTATTGO
TIGGATATTG AGCTTGTAAA TATTTCTTIG TAAATTTTAT TTTITICTCC TATTTICACA
ATCTTTTATA AMAAATATTA TAAGTTGGGT AAAATTCAGA ATATTTTITT TCCTTTATGO
GLTTTCTTTC TCAGTCTCAG ATCTTGAAAG TTTGICCCTG TAGTTTTICC TAAAATGTAA
ATGATGTAAA TTTAGGTCCG ACAGGGTACA GAGATGTCAT GOCAGGTAAA CAGCTTGECG
TGCAAGTETG AAGACATGAG CTTCAGICTG TGAAGTACAG TGACATGTGC CCTATCCCAC
ACTATATGGC AGAGGAGACC CAAGGGCCCA CTCCTCCCCT AACTGGOTAA AAAGAGGGLT
TTTTATCTAC TTAATTGCTT TIGCCTCTTT GTTGAGAATC TTTIGAGTGT GITTIGICAG
CCTGTTICTC TGGGCTGTAG TCATTTGCAT TGAATTAACG AAGCGGCCTA TATTTAGGIC
CTGGTGCTAG AGAGACGOTG TGCACAAGCC TCACAGTTAA ATGLGTCAAA CCAAGAGGAG
CATTCAAAGT TCTTATCCTT TTGGCGAGAT TCTCTGACTT AGTTCCCTTA ATCATCAATC
TTACACATTA ATAGCAAATT GCTATGTTTA AAATGACTTC TTTCIGITCG GOTTITCICC
TCAAGATTTG ATTGAGCAGT CATTAAGTAA GTCAAAAACA GTAGGAGACA GOTAATGLTA
CAGCTAGCAG ATACTACATC ASAGGAAAAG AAACTAATGT ATTTGGGGTC TAAGTATGCG
TCTGGLCTTG GGICAGACAC TCTTGICTCA GTCTTCAGCA CIGTTAATTA AGTTAGCTTT
AATGCCATCA TATTTCAICA TTTGICAAAG GACAGCTCAT TCCCCTIGET TICTTTCCCA
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GCATAACCTT CTCCTCAAGT CTCTTCTGTT CCTTTGTACC TICTIGITIT ATTAGGGTTG
GIGTCCTGGT CCCTGTTTTA GACFTACTCT CICTCTCTTC TGIGCTCTCT TTICTGIGEA
TAATTGGATA CCATCCATCC CATTATGGAG AACCCTCAAA TCTACAACTT GGATTAGTAC
CAGATGTGAC TGAGTTCCTC CGCCTACTTA CCGGCACTTG CTGTTGTACT ACATTTTGIT
TTAGCAATTT TATTGCATAT AAATCACACA TATTATAGGG GATTTATAGDL ATATGTATAT
ATACACAATT GTCAACTTGA GGGTTTGCTC TTTGGOTTCC TAATAGGTAT CTCAAACTTA
ACCCCTCCAA AACTGGCTCC TGATGTICTT CGCACTCTA GIGCTITICC CGCAGACTCC
ATCACCTTGT TTAATAGCAG CACCAGAGTG TTTTCCTATG CAGCCCGGAC TAAACAAGAG
ATCCTCCTGC CYCAGTGTAC CCAGTTGLCT GGAATGCAAG TGIGTACTAC TCTGCCTGGD
AGCTTGATTA TTIGTTACCAC TCTGCAGCAT ACATTICACC AGTAAGGAAA GCCTGTGAGT
GATCTTCCGA GCCTATACAG CTGCTAATCG CTTCCCTCTT GATCCCTGCC GTAGCCCCGG
TGCTGGCTTA CATCTTCCTT CATGTAGGCT GTTACAATAA TCGECTGGIT TCCACCTTTA
GICTATTICT ATACAGCGTT CAAAGTGATA CTTCTGAATC TGICCCCTAG TICTGIGICT
TCTGTGCAGG ATGTGATGGC ATCGECCCTC ACTGAGGTTA TGCTATGICG TCTTICACYT
TCATGCCCGA ATGGTGATGT TAGCTTCTTA ATGCAATCCA TCAGTGAATT AAGTCTTTGG
GTCACGITAC AGCCATCGTT ATCTAATCAC CTCTCCGTGG TIGGRICTGT GACTIGGGCA
TTTTCACCCT TCTACACACA GAGAGGGCAG TTTGTATCTA AACCATAACA AGAGGGAGTT
TTICYTITIC TTTTIGITTA TATAAGCAGD GOTACTATCT GACTCATAGC AGTIGCTTAA
TAATTACACG AATCAATTAA TTCTGGTCAG AAAGCTGGGA ATTAGCGAAG TAACTTTCCT
ATATAGGTAG TTATAAAAGA GTTGGGTAAT AAATAGCTAT ACCATAATAT ACTGIGCCGA
TTTCAACACA AATGATTTGA AAGAGACAAG CTATATTTIC TACCCTTAGG TAGTTCATAG
CCCCGAGAGD GAGTTGAGAT CCACATCCAG GAAAGTAGAG GCAATAGAAA CAMACTGTGC
ACCATGCATG GAAAGATGAG TAGTGCCCAT AGCACAGTCO CACATGGOAG GGCAAGTGAA
GGTGTCCCAC AGTGCAGTCA CTGAGCGLTG CTCTGAAGGA CTGGTTCCCA CTRACTTAGD
AAGATTTAAT GAGACAGAGC GAGCTGTGGA ATTGAAAAGC AAGAGGATCC TTGIGTAAGC
CTTTICTIAGG CCTTTGATIC TAGGATTGCG TTAAAGGAGT TTTAAATAAT TTAAGTGGTT
CTCAAATATT CTTCAGGTGE AAAAAAAAAG AATTAAATCT TTTATTATAT CTAACTCTGO
ACATAATGAG ATCGCTTICA GTTCTTGCAG TGATGAAACA GCGTATTCCT TCAGCTGAGA
GICTTGGCAG GTTGTTCCTC CTGCAGAGGC CGAGGATCCT TAGCCCCTGT GCTTTTAAAG
ATGGACTCTG TYGGGOGTGE TAAGAAACGL CACCTGOICG ATATICCTIT TCTTATIGAC
CTTGATCTTA CTGTTTTAAC CCTGTTATGC TGGGATTACT GTTGGOTTCA TTACACCAAA
TTAGTATAGC AAATCTAAAA GTCCTGDAAA CCACCAAACA ATTAACACAG AGGACCCATT

TGGAAGGAAT CACAAAAGTG AGCCCAGAGA GGTGAAAGCT AGGTGAAAGT TCTGCATAGS

CGTCAAAGTT TATATCTAAC CAGGAGGACG GACTTTTGAA GACTATGAGG TATATTGACT
CTTCCCACTA ATTTGICGTA AGGACCCATT AAAAAGATCA GAATAGTAGA CACTAAATAA
CTGGAAGAAG AGATTAACTA AAATCTGIGT GCAGAGTGTG AAGTAGTTAT GTCATCCAAT
TTAGAAMAAA GATTGTTATG TYTTCTTICA ACCOTTGTTT CATGGAGCAT GTAGTTAAGA
TTCATCTCAA TGTACAGTGT CATAAGATTA ATCTGCATTA TATATTCATT GGGTTTTGIT
CCTTACTTTG TCAACAACTG GTGTCTCTTA CCAAGGAAAT CAAGGCAGGL AAACTTAAAG
RACAMATTCC TGGTGCTAAG TGCTTGATAT ATGTAGACAC CAGTATAATT CAGCACATGA
CCAGCTTTCT TCTCAAACAG GTTACACTAT TTATAATTGT GCTGTAGCCA CAAAAACGAC
CTGGAAATAG CCCATCCAAC AAGGGCATAT GGICCCATTT CTCAGTACTG ACCCATGIGL
TATTTGTAAG CATTGTCCTT GACTAAAATT TTCACATTAT AAAATGCTGC AGACTTCTGA
GCGATCCGTT CTAGTCACAT TCATTTICAT GAAGACTGIT AYTTTTTATT CTACTTTTTA
GTTGGAAGAG CAGTATTCCT CTCTGTGICT TTGGAATGTT GTAGTGAGTT TACAATATTT
TCCCTGCTAG CAGTCTGCTT GACTTTTIGA GGACCTTATA AGAAAAATCA AAATTTTTAC
TARMAGATCT ATCAATCTTG TAGCTCTGTG TCTCTCACTT CACTTTICCT TAAGTTGAGC
CCTTGCTGCA GTCAGTGOGG AATGCGCTAG CATTTGARAT TCTCCACCAT TGACATTICC
ATGCAGAAAG ARATGTCTTC TOTTGTTTTG TGACTGEACT AGTTATAAGG AACATTTTAG
GTGCTGOCTC TAATACCCTG AATAGAATTA AGCACTTAGC ATGCTTTTGT AGATATGTTT
ATGTGTTTIC TGTGGAGICC AGGTGTGTAT AAAGACTACA GGICATTCTT GGGIGTIGIT
CCTCAGGTAC AATCCACATT GTCTTTGAGA AACAGGATCT TTCACTGGCC TGGAGCTAGC
CAAGTAGCAT GGAGTGACTG GCCCTAGAGT CCTGGGAACC TCCATATTIC TTTTATATIT
GGCATAAGAC CGCTGTCCTT TTTCTTTGAT TCTTAAAATA TTGTTCAGCC TCTTTGCTTA
TGCAAAGGCD ATCTATCAAT CAGTAAAGTT CTGGCCTCAG AAGICTRTTC ACGAAGACAG
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GCCATTGGCT GAGATCATCT ACCCAGTGCC GOTATTACAA ACTGGAATTT CAAGIGIGTG
TCACAACATC TAGGTGTGTG TGTGTGTGTG TGIGTACACA TATATATGTA TATATGGIGA
TGCCCAGCGT CCTGAAGECG CTGTTTGACA AAGTTCCAGT TCTTGGACCA AGCCTTCACT
GCCCTTGGTC GATATTCGCT GCACACCICT TGCTAGICTT ATGITICTCA CTGITAAAGG
. CCTCTCTCTG AAAGCTAGAG GTGOGATAAC AAGAAGCTAG TGTAAACAAG AATCAAGITA
ATTAAAGTTC CCTGGGGOGG GOGAAGTTAT GCAGAAAATT GAGTCTCTTC TAAGAAGTTA
TTTCTTAAAT AMACATTTAG ATCATTAATG AATGTTGTTA GTAAGCATGA GATAGAAGAT
TTGAGAAGAA TTATTAAAGA AGTAAAACTT AGGGAGAACT TAGAAGTTCA GAAGTTGTAT
TTGGATTGCT AGGTTTTTAA GGTTCAACTT GAGAAACGAG CAGTTTGTAT GTATAGGACG
GGATTTGGAT CATGCAGGTT TATGACAAGC CTCGOTGCCT TCCTGAAGGC AAMAGTAAGC
AGGTTTAGGA ACCCTGATGT TCTTCTGTTC TICACAGAAT TGTTGTAAAG ATAGGGATTG
TATIGAAACA AGEGTTCAAG ACAGAGACAC AGAAGAAGGC ACTCTGOCTC AGTGAACTAC
CTGCCTTCCT GAACATGTAA GGTTAAAMAT GTAAATICCT AGGAAACTGT TATATTICTT
TTTAMAATGT TAGGTTTTGT TTGITTGTTT GITIGITTIC TTTTTTAGTT YTAGTTTIAC
TTTTTITTAG ACAGGGTCTC ACTGTGTAGC TGGGGACAAG CTCCACCCCT GIICCCCTTT
TCCTCACCCT CCTGAGTGEY GGGATCACAG GCGIGTGECA CCACCLCTGY CAGGGICCTC
TACACACCCA GGAGTCCTTA CTGICAGGCT GTGICTGTTA TCGTATCTTA TATCAACCAC
TAATCAACCA TTGTAATGLT TGATTAGAGA ATCTGATTTC TICAARACAA ACAAGGCTCT
GCATGACTTA ATCACTACAT ATACATTCCT AACGCAGAGA GCAGICGGAT TATTGGCCTG
AAGATTAATG TGGOGTTACA TTTTAAAGIG GTTICACAAA TTTAMAATA GACAATACAA
AAMATTATCC TAATTACTTG GTTTCATTGA GTTTATTTTT GTATGACTTT GGATAGGTTT
TAATCTAATT AAGTTATTTT AATCGTAAGA GTAGCTGITT CTTAATTAAT TTACTGCTGA
AGACCAAACC CAAGGCCTTG ACAGGCTCGT ACATTCCCAA TGAGCCATGC CTTCAGCCAC
TTAACTATIC CTTICTGTGT GTGACTGAAA ATAAGCTTTA TTTTTCTAAG CCAACAAAAA
TGAAATAATG CTTGAAGCTT TGTCCAAGIC TATATTATTT TATGGGTAAT ATTTATTITA
TATTGAACAC TTTTATTTTT TAACTATGAA GGTCTTTTAT TTTCATAGAT ATCTATTGCG
GTAAMAATTT AAAGGTAATA AACTATCATA AATTGAGCTA AAGATGIGGC TCAGTGOTTA
GATGTTCATA TIGCTCTTAL ATGAGAGGAG AGTTCAATTC CGATCACCCA CATTAGGIGG
CTCACACCTA ACCATAACCC CAGCTCCAGG GGTGICTGAA AGCTCTGGCC TTTGAGGAGD
ACTTCACACA CACACACACA CACACACACA CACACACACA CACACACAAA GTAATAAATA
AAMATGATCC CTAAGTACAT AMATCATAAT TGAAGTAACA TTCAATGTTG TTATGGAGGA
TCAGCTTATT GGLAGGTTAT GTAACTATAA TATTTACATT TTTAAAGAAT AGAAAAAATC
TATTTCTATA ACAAAGCTAA CTGAAACAGT AGAATATAAA AGGCAAARAC ATTGATATTA
ATATTTTIGTG AAATTTAAAT AAAMACCAGC AATCAACTGA AACTGAAAAT ACCATAAATG
ACAATGCTCT TTCTTAGGTA TTTCTTAGTA GTTTTGITIC GCATTCTTAA TTTACATIGT
TGTATAAAGA AGAATAAACC GAGTTACTGA ACAGAGCAGC AAAGCTTGTA ATCTAAAATT
TAAAGATGTT TATGITTIAG TTTTCGAATT AACAATTTAT AATTCTGAAG ATAATTTTTT
CTTAATTTGT TTATTATCTA AATGCATTTT ATACATCAAC CATATTAATA ATATTGAACA
TTTTGAGACT CAAATAATAC ATAAAAAATT TGTTCAACTT TTATTTTCAT ATCCTGAAAG
TATCATTAAT GAATATTTAA TACTATCCAT AACTGAGGAT CCTATATCTA ATGTTAAATA
CTAAATTGTT TCAAAACATA CAGAATATEC TTAGGRAGTT AAGCATAGTA AAAGAGCATA
GAATATTAAA AATGAATCAT TAAMAATAC ATTAMMAAGC CCTTATATGA TACCACATGA
CATAGTGAGA GAGTATTTAA AACGCATTAT ATATCTGTGT GCATTGICTA ACAATCAGTT
TACTTAAAAA AGATTATCAG TGTTTCTAGD AGAGAAATTA TTTTATCAGT AAGTATATTI
TARAAATTAC AAAATAGCAA AMACTCTTTG AAGTTAACAD TAAGAAAATG CTAATTICAA
GCACAGTGAG AAMAATTATC AATAATATTT CCATGATGIT TGTAGAACAT GATTTTAATA
TTTICARATG TTGATATTCA ATAAACAGAA AAGTTATTTG AAGATATATT TCATTGITAI
GICTCCCTTT TAATTTTTGA TTTTATTAAT TTGGATACTG TCTCTATGCC CTCTGGTTAC
TCTGGCTTAG GGTTTATCTA TCTIGTTGAT TTTITTTICA AAGAACCAGL TCCTAGTTTT
GTTGATTCTT TGTATAGITC TTTTTGCTIC TATTIGGITG ATTTCAGCCC TGAGTTTGAT
TATTTCCYGC AGTCTACTCC TCTTGAGTGT TTTTGCTICT TTTAGTTCTA GAGTTTTCAG
GTGAGCTGIC AAGCTGCTAG TGTAAGCTCT CTTCAGITTC TTTTTGGAAG CACTTAGAGC
TATGAGTTTT CCTCCTACCA CTGCTTICAC TGTGICCCCDL AAGTTTTGGT ATGATGTGTC
TTCATTTTCA TTICTGCCTT GACCAAGTTA TCATTGAGTA GAGCGCTGTT CAGCTTCCAT
ATGTATGTGT GCTTTCCGTT GTTTGTGTTG GTATTTAAGA CCAACCTTAG TCCOTGGIGO
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TCTGATGATA GGGTGCATGG GATGATTTCC ATCATCTTGA ATCTGTAGAA GICTGTTTTG
TGACCAGCTA TATGGTCAGT TTIGGAGAAG GTTCCATGAG GTGCTGAGAA GAAGLTATAT
TITTTGCTTT TGGATGACAT GTTCTATAAA TATCTGTTAG ATCCATTIGO TTCATAACAT
CTGTTAGTTT CACTGIGICT CTGCYTAGTT TCTGTTICCO TGATCCIGIC CATTGCTGAG
AGTGGGGTGC TGAAATCTCC CACTATTATT GTATCAGGTA TGATGIGIGL TTTGAGATTT
AGTARAGTTT TTTTATGAAT GTGGGTGCCC TTGCATTTGO AGCATACATG TTCAGAATTG
AGAGTTCATC TTGGCAGATG TTICCTTICA CCAATATGAA GIGICCTICC TTAICTTTYT
TTTGATAACT TGGTTGAGAG TTGAATTTAT TCCATATTAG AATGGCTACT CCAGCTTGTT
TCTTGGGAAA CAACCATTIG CTTGGAAAAT TGTTTTCCAA CCTTGAACTC TGAGGTAGTG
TCTGCCTTIG TCACTGAGGT GCATTTCCTG TATGCAGCAA AATGETGGGT CCIGTTTACA
CACCCAGICT GTTAGTCTAT GTCTTTITTT GAGGAATTGA GICCATTGAT GTTAAGAGAT
ATTAAGGAAA AGTGATTGTT ACTTCCTGTT ATTITTGTTG TTGTTAGAGG TGGAATTATG
TTTGTGIGEC TATCTTCTIT TGGGTTTGTT GAAAGATTGC TTTCTIGETT TTICTAGGGT
GTAGTTTCCC TCCTTGTGTT GGIGTTTTCC ATCTATTATC CTTTTTAGAG CTGGAAAGAT
ATTGTGTAAA TTTGOTTTTG TCATGAAATA CCTAGCAGCT TGACAGCACA CCTGAACACT
CTAGAACTAA AAGAAGCAAA TACACCCAAG AGGAGTAGAC TGAGATTGGG AGTTTTGLCT
GEGCTGGCAT TTGTGTTCTC TTAGGGICTG TATGACATCT GCCTAGGATC TTTTAGCTTY
CATAGTTTCT GGTGAGAAGT CTGGTGTAAT TCTGATAGGE CTGCCTITAT ATGTTACTTC
ACCTTTTCCA TTIGCTGCTTT TAATATICTT TCTTTGTTTA GIGCATITGG TGITTTGATT
ATTATGTGAC AGGAGGAATT TCTTTTCTGG TCCAGICTAT TTGGAGTTCT GGAGGCTTCT
TGCATGTTCA TGGGCATCGE TTTTTTTAGG TTAGOGAAGT TTICTICTAT AATTTTGITO
AAGATATTTA CTGGCCCTTT GAGTTGGGAA TCTTCACICT CTICTATACA TATTATCCTT
AGGTTTGGIC TICTCATIGT GICCTGGATT TCCTGGATGT TTTGGGTTAG GAGCTTTTIG
CATTTIGIAT TTICTTIGAC TGTTGTGICA ATATTTTCTA TGGIATCITC TGCACCTGAG
ATTCTCTCTT CTATCTCTIG TATTCTGITT GGIGATGCTT GCATCICIGA CICCTGATCT
CTTTCCTAGA TTTTCTAACT CCAGGGITGT CTCCCTTIGT GATTICTTIA TTGTTTCTAG
TICCATTTIT AGACTCTGGA TEGTTTIGIT CATTTCCTYT GCCTGTTTTA AAGIGTTTIC
TGGTAATTCT GTAAGGAATT TTTGIGTTTC CTCTTTAAGD GCTTCTAGCT GITTACCTG
GITCTCCTGT ATTTCTTTAA GGLAATTATT TGYGTCCTTC CTAACGICCT CTATCAICAT
CATGAGAAGT GATTTTCGAT CTGAATCTTG CTTTTCCAGT GTGTTGGOGT ATCCAGGACT
TGCTATGOTG GGAGAATTCG GTTCTGATGA TGCCAAGTAA CTTTTGITIC TATIGITTAT
GITCTTCAGC TTGCCTCCCG CTATCTGATT ATCICTAGIG CTACTTGEEC TCGETCTGIC
TGACTGGAGC CTGTCETTCC CGTGATCCTG GTTGIGICAG AACTCCTCAG AGTTCAGETG
TCTCTGGGAT CCTGTGATTC TGGAATCCTG TGATCCTGAG ATCCTGEOTG TGICAGAGCT
CCTGGRACTC AAGCTGCCTC TAGGAACCTG AGATCCTGGT GTGACCAAGC TCCTGGGATC
CTGGGATCCT GGGATCCTGT GGACCTGEGT GIGTTAGAGC TCCTGGGAGT AGAGCTTCCT
TTGGGTGTTG TGCTACTGGC TGTGGAGTTT GCTCTCAAGA TCTGCICTGO GCAACGGLTC
AGAGTGGATG GGACCTGTGC CGCTCGTCAG GIGGAGTTCC TGGGTGECTG GGTTCCACTG
CTCCCAGTTA CTCCCGGTGT TGGGGCAGAT GTTGIGCCCT CCTCACCTCT GATCCTATGA
TCCTGOGAAT GTTTAGGGCA CTTGOGAGTG AGCTTCCTCT GGGIGTIGIG GGACTGGCTG
COGAGTTAAT GCCCAAGGIC TCTCCTCAGO GCACTGGCCC TGACTGOAAG GAACCTGTGC
CAGTGGTGOG GCGGATTTCC TGGGCACCAG CCCAGACTGG AACAGAACAC TTTTATTITT
ATTCATTTAT ATTGTTCAAR ATAATGAGTT TCGITTCATT TCCATAACAT ATTTAATGTA
CTTTGGICAT ACTTATTCCC TAAGAGATCG TATTTTOITT TAATTTIAAG TCARATTATA
TACATATTTC TTTGTAAATT AGCAAACTGC ATACACATTT ATACTTAGAT ACAAGATAAA
TGCTTAAATT ATTTTATGAG GTATTTACCG TTATGTTTGA ATAATTTTAT TAGGATGTTC
TTICCTCTAT CTOTAACAGD TAATAAAATA AAAAATTGAA TICTTAGCAA TAGAATAGLT
AATGATTTAG AAATAAATTT TAAGACAGCC TTTTTCTTTT CTGATAATGA AATGOTTGAG
TACCCTGGTT GAGTGTGTCC CCATTGTAAT AGTTATAAAA CATGAGCCAT CTACATGOAA
GATACCTTGC TCACCTACAT GIGAATTTCT GAACGAAATA TTCATGGICT TCCTGECTCC
TATTGTGCCT CTTGATTTIC ATGCTCACCC TATGGAGAAA TGCTAGAAAA TAGCCTATCA
GICAGTTGCT TAAAGAATCG GGTAGTCATA CATGTCTCAC TTTCTACATA TTGATTACAT
CCAGAATGGC ACTGAGAACT CAGTAAGACA GGAGAGAGGT TGTAATGGCT GTTGGGAGAC
TTGCTTCCAC AGCTGGAAAG CCACATGCCA ATATAATTTT GAAGAACGCT TCTCACAAAA
TAARAGATAA ATTOTTTTAT GTAGCTAGGC TATTAATTTA TAACCCTGCC AGGLCTTATG
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TATTGCAAGT TACAGATTAT TAAAAAAGAA CGAGATGTAT TAATCCCCAC TTCTATTAGC
ACTAAAGTAT AAATGGCTAA TAAGTAGTTT TAATTTAGTG CGACAAGATA AATTGCATTG
AAATCTCATG ATTTAGTGTT TGATTTATTA AGTAGGAGAT ARCTTTTCTC GTTTAAAAAC
ATTTTTTITT CTCTTTACGT AGGGCTCGTA GCTTGGIGET AGAGCACCCA CTAAGCATGC
- CCAAGGTCCT GGOTACCATC CCCAACATGA CAAAAAGAAA TAAATATTCT AATAAACCAA
AACGTTAGCA TGTGIGICTT GGCCATGGTT CCTGTATGGT TGIGACTGTG GATGTGICAG
AAGACAGTGA GAAGTCAATG CGCCTTTTAA ACGTCCGTTT GTATTGGATT TCCCCCCAGG
TICCAGICAT TGCACTCTCC GCTACTGCAA GCTCTTCCAT CCLGLAAGAC ATTATAAGCT
GCTTAAACCT GAAAGACCCT CAGATCACCT GCACTGGATT TGATCGGCCA AATCTGTACT
TAGAAGTTOG ACGGAAAACA GGOAACATCC TTCAGGATCT AAAGCCOTTT CTCOICCOAA
AGGCAAGGTA AAGATAGGAC GCTAGACGAA AGGATCTTTT AAAGAAGTTA TTTTATTITY
TTCTATTICY TTTTTTGATA TATATTTAAT GICTCAAATT TTATGTAGCC TTGGCTCAAA
TGAGTGTAAT ACTACATAAT CAATTCAGTL ACCAATATGA AACCACTAAA AGAAATATTT
CCATTCATTC TTTTAGAATT TCATATAGTA TACTTTGAIC ATATCCACCC CTTATTACTT
TCCCAACTTC TCAACGOAAA CTAGCTCTCE CTCTCCCAGA AGCTATCAGE TGTCTACAGT
CTACTGCTTC GTTAGGGGTA GGGGCTTGOLT CTAGIGTAGA CAAGGGTTCA TGAGCGCAGT
GGTCCTGCCA TGACCAGGAC ACATGGCTTT GCTTCAGTTT TCICTGACCA TTGLECTTIG
TGTTCTATTT GICCACTCTC CCATGGTGTT CAAAGCATTT GTATTTIGCA AGGGCAGAGD
AGATGTGOCC AGGAACTAAT TTGICTAATA TTATTTTICT TTTATATTGT TATTCAAATA
AGAGATATTC TTTTAATAAT TTACAACTAA ATGAACAAAT ATGACATGAG CATTICTIAT
GAGTTCTGTC TGCTTTCATA TTTAGATGAT CTACCTCTGC TGGAGGGGCT TTTTAATAGT
CAGTATAGAG TCTGICCATG TTCCAAGGAC TGTCCTAGAT GCTTTATACA AGTGATCTTO
TTAMATCCTC TAGCATAAGG AAGTTCCTGT GTACATCTAT ATTTTACTGA TGAAACTGIC
CATTACACTT CTAAGATTTG TATTTTAAAA TATACTTTAT GCTTTATTTT GTATGCGAAG
AACCTTTGTA ATGCCATTAT TCICTGICCT GCCTGETGAG TTAAAAGTTG ATATTTICCT
TATATTAAGT ATTCTGAATA ATGAAAAATA ATTTTCICCT ACCAATACCA ATGCAAACCA
AGTCCAAGCA AGAMAGAGCT GAGAGCATTG TTAGTGTTTT CCTCGICCAG AAAGGATGTA
AATGGGAAGA GAGATCCTAG GTTAAGGAAG TCATAGTGTT TGTTGTAGAT ACTAGGAAGT
AGTTTAAGTA CCACCTCAGA AGTGCTCGCT ATTCCGAGTA GAATAGGAAG ATGGGGAATG
TATTGATAGG GTTTTGCTGC TCAAGCIGLC TCCTTGAACC TGCTGITCCA TGGICCITIC
CAGTAAAGGA AMAGTTCTCT TGICAARGGC TTCTTCTAAA CTGGATGTTT CTACACTCAT
GICATTACTA ACCCCTGATC TTTTAGTTCT TGICAATGCA CATTATTTTT AATATCTATG
GCTAATTTTT ATAGTGACCC TCTTCTTTCA TATGTATATG TGIGIGIGIG TGIGAGIGIG
TOTGTGTGTA TGTATATATG TGTGAGTGIG TGTGTATGTA TGTATATGIG TGTGTGTACO
TGAGTGTGTG TGTGAGTGTG TATCTGIGTG TGTGIGIGIG TATGIGTGTA CACACACGIT
AAAGTGCCTT CCCCCATCTT TTCTTGTGAT GTTTTGTTTT CCCATTTITIG GCATCATTIG
CCTTACAATA TCTTATGCAA ATGCCTICTT CCCAATTTAT ATIGATATTC TGGTAACGAT
CATTAATTTA ATTTTTAGCC CAGATTTTIC TGATCACTCA TAACACATCT ATATCCTCGG
TGCTACTTGA TATATTCCAC AGATAACTTT CAGGTTTATC ATCTGCACAC ACGICCTTAA
ACCTTGGAGT AAAATTTTAT TTTTAAACCT TGTATAATAT TTTAIGCAAC AGTGAAATTA
TICTCTCACC TCTTAAATAA GAATAGATTA ATCTATTGIG CTGCCTTTCT AGACTCATIT
TTATCCATAC CTTGTAAGTT TTAGAATCAT TTTTTTCCTA AAACAAAGTG ATTCCTGGTT
TTAACTTTAA TTTGGGCCAA TGTTGAGTGC CAGAGTTTIG CTTTCACACA ATACGITICT
ACGTTTGICT TTCCAGAATG TTCTGGAGTT TCAGGGAGTT GAAGTGTTTT TCAGICTGCT
GACTTCTTTA AGACTTTIGC TTAGIGAAAG CAMAGATTAT GAAAGATGAA TCCCAAACTG
CGATGAAACA TACATGTAAC AGGCGIGTTT GCTTICICTG TCTCCCTACC TCTYCCCCAC
CCTTCCACAG TTCTGCCTCG GAATTTGAAG GTCCAACCAT CATCTATIGT CCTTCGAGAA
AAATGACAGA ACAAGTTACT GCTGAACTTG GGAAACTGAA CTTAGCCTGL AGAACATACT
ACGCTGGCAT GAAAATTAGC GAAAGGAAGG ACGTTCATCA TAGGTTCCTO AGAGATGAAA
TTCAGGTGTG CAGAGCAACC ATCTTTCTCT GAATTCTTCA CAGGAAGTAT ACGTATCTGT
CAAACATTTA TGTCACCAAT TTTTTTTTTA AAATTGITGT ATTAAGCACA GTTTCACCAC
TCTGATAAAG GTAATGACTG TATAGTGAAA TTGCATTAAA TAAACCCTAC AGCTTAGTGT
AAATAGCAAA GACTGTCATC TGTTACTGGG CTACACAGAG AATCAACACC AGTTCTGICA
GAGTAGGTTA TGTAATGAGA GTGGTCATCA GGAAGCTGAA ATCTGAGAAG AGTCTTAAGT
ATGICAAGTT TACCAGGICA GTAGGTAACG AGGGCTOTAG AGTCCCAGGA AGCAGCAGCA
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GOTGCAGAGA CACACGTTGA GIGCATCCTO GGCTCAGAGA GGAAGAGCCT GAGGTGATCG
GAGGAGAAGA TGAGCGGTAG GAATGGCACA GTCAGGGGAC ACAATGAGAA GGTTAGACAC
TCTCAGGAAG GCTGCGTTGG ATCGTTGGCC AGCTTAAAGA TGAGAAGGAT CCCTGGTTAA
TGGTGCTCGC CCCCTACCAG AAAGCATCTA TTGICACTCT TCCTGTAGCA ACGGCACTAA
TGCTTATGAG AGGTTGTTGT GCACACTTAT TAATACTTTT ATTACTTTAG COACTGGGTC
CTTTGGATGC ATCTGGCATA CTGCCTGTCT TAGGTACTTT TCTGTTCTAC TACTGACTGA
GGCAACTTAC AGAAGAAATA GTTTATTGGG GCCTACAGTT TCAGAGAGEG GOTCTGIGE!
CACTGTGGAG AGTGTGCAGC AAGCAGATAG GCATGGTGLT GGCGCAGCGG GTAGGCAAGG
TGCTGGAGCA GCGOGTAGGC AAGGTECTGO AGCAGCGGOT AGGCAAGGTG CTGGAGCAGC
GGGTAGGCGT GOTGCTGOAG CAGCGGOTAG GCGTGGTGCT GGAGCAGCGL GTAGGCGTGO
TGCTGGAGCA GGAGCTGGCA GCTTGAGCAC CAAGAGAGAG AGCTAGCTGD AATGGCACGG
ACCTTTGAAA TTTCAAGCCC AGCCTTTAAA GCCTGCTCTT CCCCACAAGD ACACACGTCC
TAACTCTTCC CAAACAGTTC TCTCACCTAT GGATCAGCGT CCAAACATAT GAACCTATCA
GGGLCATICT TGTTCAAACC ACCACACTGL CAATGTATAA CTIGATTGAA GCATTAAATT
TATATATATT AGTTTTTTGA GACAGGGTTT CTCTGTATAG CCCTAGCTGT TCTGIGGAAG
TATTAATATT TTAAAAGAAG GCTTAAAAAT CTTTAGTGAT CTTTCATTAC AGTTAATTTT
GAAGGTTATC TATCTACCTA CCTACCTACC TACCTACCTA CCTACCTACC TACCTACTTA
TCTACCTACC TACCTACCTA CCTACTTACC TACCTAICTA TATTTTGCAT GCCCTGCTGA
ATTTICTCTT TCTAGTACAG GAAGTCATCA ATTCGAATCC ATATTATAAA AATTAAAGTT
TAGATCAATA GTTGCATTCT AGGTAGCCCL AGGTAGTGTT TTGTCTAACA GCTGAACCGA
TAGACTCCTT CCTGGTCACA ATTCAGAAGC CTGGCATATG CTTCGAACCT TCCCCTTICT
TAGCACAGIG AAAGGCATGT TGTCATCAGT GTAGACTTAT CTGGACTCTT AGAGCTGATT
ACTTTTTGTT GGGTGTTCOT TGAGTGCCGA CTGAATTCAT AAATGTAATG ACTTCTAGAT
AGCTACTTCC TGACCATTTT ACAGIGGATT TTTACTGTAT GGCAGGCACA GAGGCTGACC
TCTGTAGCTC TTCATATGTT AGACTGATGC ATAAAGCCAT TTTCTGTTTT ACAATTTTAG
AAMACAAAGGD AATTTCCTTT ATGICATATA TACTCAAATC CCATGCACAT TAGCTTTCCA
TGATTTGTTT ATAACTGTCT GTTCTCAAAT TTTATCCCAA CCCTTAGTTT CGICCTICCT
ACATTTGCCA TTTTAAGGTG GCTTTTTAAA AAATGAAATL ATGAATAACT TATTIGOTAG
AATAGTTTTC ATTTATATCT AAAAGTTTAT AGGGACAGTG TGAAAATCTG GTTAATAGAA
TAGTTAACAT CAAATGAAAG AATAATCCGG TGAAGCTTAG AATTCCATIG GTTATTGACT
GCTAGCTGGA CTGAGCTGTT AGAATTCCAT TGGTTATTCA CTGCTCGCTO GACTGAGETO
TTAGAATTCC ATTGGTTATT GATTGCTCGC TGGACTGAGC TGTTAGAATT CCATIGGTTA
TTGACTGCTA GCTGGACTGA GCTGTTAGAA TTCCATTGOT TATTGACTGC TAGCTGGACT
GAGCTGTTAG AATTCCATTG GTTATTGACT GCTCGCTGOA CTGAGCTGGC TTCTTGCACC
AMGCTTTTG CTTCCCACGT CTGIGCCOTT ATCCCCGCTC CCTCACCCCT CACCCATCCT
TTGCGIGTTT CCTATGCTCT TCCTTTCTCC TITCTGTCAA TCTCCTGLES CATCCTAGAA
CATACCCTAT GAGCTTATTT TACTGTTGIC TCTTCAATGA GGCGICTICT CCCCTCCCCY
CTCCTAAGCC TTCGATCTGA CTTTGGAGGT GTTTATTGET CTACCCTGAC ACAATTIACT
TATACTGCTA TCTTAATTTA TTIGTCAGTTT TTATGATTCT CTATTGATIC CCCACTAAAA
ATGCCGGAAA TTCACCAGCC TTTCCTCTGT GITCCTGCAG CCCTGGACCC CTTICCCTTY
GCCTGTTGGT TTATATCTTA ATTCTGCTTA AATGTCATAT GOTTATCAAC TTAAGCATCT
TACCTTTAAT TTTTATAATA TATGGITATA GTTCTCACAT ATATTITIGT ATICTIGITA
TTAAAGGATT TTTTTTCTGA GTATTIGICC CTAATTCTCC TGTGAGITTT TTCCAACCAT
ATGAACTTTA TTTTGTTAGG TTCATTCACA TTAGGTCATT TGACAGTTTT ATCCTCTTGG
TATTATACCC GICTTTITIG TTTTIGTTIC TGTTTITGIT TIGITTIGIT TIGITGITIT
CTATTGTACC CATCTTAATG ATGCTTCATT AGCTGTATIT CICTTIGCAG TAGIGAATGO
TATTATACTT AGATTCIGIC ATCAGGAGAG GACATTCGAA ACTTGATAAT AATACAATAG
TTTTATICAC TACAGTAACT GTTTCTCATA GCTTCGGGIC TCCAGAGAAA CTCCTTTATT
TGCTCCTTTT TATAGAGATG AAGAGAAGTC ACATTTTTTT TTTTAAAGAC AGGGITICTC
TGTATAGCCT TAGCTGTCCT GGAACTCACT CTGTAGATCA GGCTGGCCTC AAACTCAGAA
ATCCGCCTGT CTCTGCCTCC CAAGTGCTGT GATTAAAGGC GTCCACCACC ACTGCCEGEC
CAGAAATCAC ATTTTTATAG CCACTATTTA TCCAAATCTG TATTTGGATA GATTATCTTY
TAGICTGTAA GTAAAGTTAT ATTTAATTTA GTTTTACACT GGCGGGCAAG CTGCTGITTY
ATTTTGTAAG TTTTAGTTAA GTTGAAATGY GATTCTTACT CTGCGTTGTT GTTCATTCTC
AGTGTGTTGT AGCTACTGTA GCTTTTGCLAA TGGGCATTAA TAAAGCTGAC ATTCGCAAAG
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TTATTCATTA TGGTGCCCCT AAGGAAATGD AATCCTATTA CCAGGAAATT GGTAGAGCTG 36180
GCCGGGATGE ACTTCAGAGT TCCTGTCACT TGCTCTGGGC TCCAGCAGAC TTTAACACAT 36240
CCAGGTATAA ATGCTTATTG TTTTCACCTT ACAAATICCT TTTTCCTTTC CAAGAAAGTA 36300
TTTGAGGGAG TATCCAARAT ATCAAGTGAC CCCTGAGTAT ATTTAMAGGG GTCGCCACCG 36360
GAAAGTGAGC AAAATGAACA GAATATCCCT GAAGAGTGTT TTTGGTAAGT CTTCCCACAT 36420
AGCAGGTCAT CCAGTTGGAG TTAACAAGAT CGGGACTGLA CTTGGACGTA TAACATAGGT 36480
CTTATGGCAT CCTGTCCTAT TGTGCAGCAG TAAGCAGTTC CCACATTTTA AATCCICCAG 36540
TCATATGGCT CTAGGTTTAA GTAAGTACCA TGTGICCAGT GCTATAATGG TCGTTATICT 36600
AAAAGATGTA TCCAATTCTT GTTTAACTCT CTTVACTATT GTTTCTGTGA TTAGTTCCGT 36660
AAGTGCATGC CACTGCTCAT AGACTGAAAA CTCACCTGGT TGATAGTGCC TAAATAATGT 36720
AACAGCGTAG TGTTAGAGTG CTGICATAAA ATAGTATATG TTCGIGGTTT AMATTCAAGG 36780
AAAGGGAAAC TGCCTACTTA AATGCTAACT AAATTGIAAC TTACATCCTG CCAGATTATA 36840
TTAGAAGCAA CAGCTTCAAT TTCCAAAATC ATAGGGACAT TATITACCAG TTAICTATCT 36900
ATAGGGAACT AGGAAAAGAA GLCAGTGCAG CCCAGCCAGT GAACGIGECA ACATAMAGGA 36960
CCTTICAGTG CTCCTCCAGG CTGATGAGTA AGCTAGACAC TGOTAGCTAA AAGAGTAGOA 37020
TTAGATAAGT AAAAAGGGTT GTTACAAAAT CTAAGATCTT GCTAGGAATA GTCAGTATAT 37080
TTTACTTTGT AATAAGTAGA GCTGAACTCT GATCCCCTGA AAGCAAGCAT TCTTAGCCAC 37140
TGAGCCATCT CTCCAGACCA GGCGCCAGAG TCTTTACCCA GCCTTTIAAA AACCAATTTA 37200
AAGTAAGTTG GATAGAACAC ATCTCTGCAA GCTACTATTA AATTTGOAAT ATATCAAATA 37260
TCACTTGGTT AAGACCAGAT CTTATTTTAT TTGIGTATTA TGCTAACATG CTGGAAACAT 37320
TATAGGCCTG AGTTGTATAA TGCAATCTCA CCCGTGGATA TAGIGTTGAT TTATGIGGGT 37380
TTTCAAAGAT ATGCTGAGTG GTTTATCTCA TTAAGATTGA TCAGGAAATA ATAGTTGIGC 37440
CAGAATACCC GTGCAATTGT TACTTAGTAT CCATGGTGAC TGGTTCTGAG TTCCTTAAGA 37500
TAGAAATAAA TAAATAATCT CCCTATACAT GAGGCTCTTA TACAACATAG TATTTGTATA 37360
CAGGCTGTGT ACTCTTCTAC ATACTATCTT CCTAGCTCAC ATATAACATC TATTATAAAG 37620
TAATTGATGT GTAAGCATTT AGTTTTACAC TGTAATCTIT AGAGAATAAC AATAAGAAGA 37680
ATGTCTCAAT GTGTTTAGTA CAGATGCAAC TACTGIAAGC CTAATTGOGD TTTAACTIGG 37740
GOTTGACCGA CTCTCAAGTG CTGAACTAGT GGGTGCAGAG CTGAACCACT CGCTCTTTTA 37800
GTACACATAG GCTACTCTGT GTATCAGAGA CAAAGGAGAA AAACTGTAAA AGGATAAACA 37860
GGAGAGAGCC AAGGATTAAG GOTGAGTTTG TACCATCGAG ATCTTGAAGE AGAMAGAMIC 37920
AGTGAGATTC TGGGTCTCAG CTCTAAGGGT CATTGTAACT TATAMAGTTG TAGICTCGCL 37980
TATGCTAAMA TTCTGTGACA AGGGAAGAGT CTTGTTTGAG GGATCATGCC GIGATTTTAA 38040
CTAACTAATG TTTATTTGTT AGTTTTGIGA TGCTGGOTAT CAAATCTGGG CCACCCTCAT 38100
CCTAGACAGC CTATGTAAGC CACATCCTCA GAGACGATTA TGTAGTTTTA TGTTCCCTTA 38160
TTGTGTGATT TTTGIGTTTC TTACTGCCGA GCCGTAACAA GGCAGTGTCC CAGIGATTAT 38220
GTTTATTATA TTTGTAGICA TACCCAGTAG TTACTGCCAT CTTTTGITIC AAAGTGAAGA 38280
ACTTAGAGAA TAATCTCTAA TAMATCTTTG AATTCTCTTA AAGTTAATGA ATTGITAGAA 38340
TTTATGGTTT TTTTGOTGAA ATAAGTTGTA TTGCGCATTT AATAGTAGCA AAAGAAGAAT 38400
AAACTAATAA ATATTTAATT GAGTTTCTTT TTCTCAAATG AACATGTAAA TGAGCATGGA 38460
TGAAATCAAA TAAATATATT TCATCTCAAT CCAATATACT AAGATATAGT TCTGAGTATT 38320
GTTGACTTTA TCTCTGAAGG ACAAGGGAAC TAAATGAMAC TGATTTTTTT ACAAATCTAT 38580
CATCCATTAA GTATGGGCTT GUATAATAGC TCAGGITAGT ATTTTTAGIT CAGGGTATIT 38640
GGAGGAGAAA ATTCATGTGA AGGGTGTTAT CCATTGAGAA CATATCTTTL AATAATGGAT 38700
CATTTGTACA TTCAAATTTT CTAGAATAGA GATTGTATAC AGATATTITG ATTAATCAGA 38760
AGGCTGGATG TTACAAACAT TAGTGAGCAA AGTCCLTAAT GATGAAGTTC AGTATTAICA 38820
TTTAGTTCTT GTATATTAAA TCAGAATGTT ATATTGCAAT ATCTAAAATT CATTICATGC 38880
AGGTTTTTTT TTATTATTAT TCTTGGAAAG ATGIGGAACA CTGCCTGGAA GATTTCATGG 38940
CCTAATGCAA TAGCACTGAT GTTTAAAGAT AAAAACAAAC ATACTGGTAC TGTTATTTCA 39000
CAATTATAAA CAACTTCATT ATTGTGACCA AAAAAATTCA TTACAACTCA CCAAGGAAAA 39060
CACTCAATTC TAATACTTTA CTCCTGTCCT CAAGGGCTTC GCAATACAGA GGGACAGCTT 39120
TGGAGCTGAG CTYGTCCTCTG AAAAGCCAGT AGGAGTAGAT GAAGGTTCAG ACTGGAGTGA 39180
CGGGGATGOA GACTAGAGCG ATGGGGATGA AGLGTCATAC AGACTAATGA GCCTCTTICA 39240
GITTTCCTTA CATAGATATT TTAACTTTCT CAGAGAACAT TTATTAARAT AARAGATGAA 39300
TTICCAGTGA AAGGTCCAGD ATCCATGIGC TAGRAGGCTT ACTAGAAACT GIGATGAATG 39360 FI 7.._26‘
AGGICTGTAA ATCAAAAGGA AACCTTGAAA GTTATCAGTG GAACTCTCTT GTCCAGGECA 39420 g *
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TGATTAGGAA GAATGCAGGC ATTTGGGGGA GCAAAATAAT AAAATTAACA GTATAATTTT
AGATATTCTT GTGATTTTTC CATTGGCAGD AATCACCTTA TTGAGATTCA TGATGAAAAG
TICCCGTTAT ATAAATTAAA GATGATGGTA AAGATGGAAA AATACCTICA CTCCAGICAG
TGTAGGCCAC GGTATGTATT ACCTGCTTTT TCCAATTGGA AGCATAGGIC TTTAGCTGGT
ACTTTTTTIG TTGTTIGTTT TTTIGAGACA GGGTTICTCT GIGTAGECCT GGETGTCCTG
GAACTCACTC TGTAGACCAG GCTGGECTCG AACTCAGAAA TCTGCCTACC TCTGCCTCCT
GAGTGCTGGL ATTAAAGGCG TGTGCCACCA CTGCCCGGCT AGATGOTACT TTTTTITITT
TAAAGTTAAT TAAAAGTGTT TTTAAAGAAT GTTTGCTGTA TACATGCTGA ACTTTAGGGC
AGGCTTATTT CTGTTTAAAT AAATTAATAT GAAATAATGC TGAGACAAGT AAATACAGTA
CIGGTACTAT CGTGICATTT TGGGTGGIGH GTGTAGTATG TCTATATTIG TTCTITAATT
TARGATTTIC CCTTCATCAG AATCATCTTG TCCCATTTTG AGGACAAATG TCTGCAGAAG
GCCTCCTTGE ACATTATGGG AACTGAAAAA TGCTGTGATA ATTGCAGGCC CAGGTAAAAA
TATCTTCCTG ACGAACCTTC TAGAAACTGT CGATTCTCTT TCTGTTCAAC TCCTGCTTCA
TTARATTTTT GTTTAATATA AGTATTTTAG GTTTTGTTTT GTTTTGITTT GTTTTGITIT
TTTICGAGACA GGGTTTCTCT GTATAGCCCT GGCTGICCTC GAACTCATTT TGTAGACCAG
GCTGGCCTCO AACTCAGAAA TCCACCTGCC TCTGECTCCC GAGTGCTGGD ATTAAAGACA
TGCTATTTTA GTTTTTTTAA ATGACATAGT TACTTTATTT AAAATAAAAC ARAGTGAAGA
GGTTTACTTT TATACAATAA AGTCTTAAAA CGGTAGGCCT AGTTAGICAA TAGTTGCGTT
TCAATATGAT TAGCCTAAAA ATACTCATTA AAGGCATAAT TTATCAAAAT TGATTTCAAA
GGCATTCTAC TTGATGTTTA CCATAAGGGC AAGTACAATT ATGTAGATAG TTTTAAAAAA
TGAAATAGAA AACACTGCAA AAACACTAGC CAAAAGAAAC CGTACGTTAC TGTTTTAGTA
TTTAGTGGTA TCOACTTTGGL AGCAAAGCAT GCTATCAGGG ATGAATCAAG ACACCGACCA
GTGTGAAGTA TCAGCGTTCT GCAGAGAAGT GGCACCAAGD AGAGAGCAAD AGGGGCAGGA
GAGGTGTGGG ATGGAAAGAA CAGGACAGAG GTGACAGGCA TCAGTGAGGT GGCAAATCTT
AAACTTGTA GCCAAGTTTT GGTCTGAACC CTGCOTCAGG CACACGCTAA TGTTAGTGIT
GAAACAAAGT TTATTGCCCA GCAAGCTTGT TTGTATTAAG GCTTTCAACC CAAAGAGEGT
AGTTATTGEG CATGATTTCC ATTGTTGAAG TCGTCTCATC ATAAGTAATA TTCACATCTA
CARRATACAT TIGCTGTGGC ATCTAAATTA TTTTICTGATC AAACAACAGC CCCACTTTGA
CATGCAAGCT ATACAGCCCA GAAGACATAA TCCCAAGIGG GCACATAAGA ACCTCCACAT
AAGAACCTGE ACATAAGTAC CACAGAAGCA GAAGGCGGGD GGATCAGAAA CCCACGIGTA
TTAGGTGACG TCGGCGTCTG CTTACAAGGL AGTGGAATTA ATGGACAAGA ATGAGTAGGG
CTGCGGGGAG CGATGGGCGT GTCTGCAATG GCAAATTCAG AGGTTCAGAC GGGAGATCAA
CGAGACTGAGA CCAGCCTGTG ATGCAAGTGA TCTCARAAAG AACCCAGGTC CCATAGTGAG
ACTGTGTCTC AAGATCCCGA GAACAAAAGC AAGCGTAAGA CTCAACAGCA AGCATGACCC
ACCCCAAAGC CCCCAAACAG CCCCCTACCC CCACCCCACT GACTCTATGA GGAGATGAAG
GAATGAAGAG GGTGTCAGCA AACCAGTTCT AATTAATTTC TTGAAAGCAT TICAGCCACT
TGTTCCAATG GCGGCTTATA CACACATGTT TACATAAAGC TAACCTIGAC AAATGAGEAA
CTATICGATT TGGATCAAGT ATGCTTTTTG CTTTAATGGL ATCAATCTAG AAAGCAGCAG
TGGOAAGAAA AGAGAAATCT CCAAACCCTT AGAAACCGTA CCTCCAAATA ATCTTACAGC
CACTCAGAAA ATCATCTGAA CCGACGAAGA AGAATATGAA GTACCTGGGA TACAGCTAGA
ATGACTCTGC AAAGATAATT TATAGTGTTA ATACAACATG GAAGAGCACA GGLTTCAGAC
ACATAACTAG CATTCACTTT AAGAAACGGD CAGAGCCGOG CGTGGTCGCA CAAAACAAAC
AAACAAACAA ACARACAAAA AACAAARAAC AAAAACAAAA AAGAAATGED CAAATATGAG
CAAGATGAAC AGGAAGGGAG TTAAAAAGAG AAGTGCGTAG ATCAATGCCG TAGACGACAA
AGCCAATAGA GUGGAGTCGG CGAGCTCACA GGCTTCATAT TTICCAAGAC TGGTGGOGAA
AGGOGAGGAC AGTACCAATA TCAAAATCAA GGAATTTCAC TGCAGACCCC ATGAATCLTC
TGAACAAGCC AGGTTACTGO AAATGCAGTA AAACTGATCT AATAGACCAG TTTCTTAGTG
GGCTCTAATT GACAGTGCTC AGGCATGGTG AAACTTAGGA AGAATACTCC TCTAACTGIT
ATAAGDATTG AGTTCTICCT TAAAMAACCT CTGAAMAGAG AACTCTCTAG CCCACCTGGC
TITAGTGACA AATTCCAGCA CCAGAAGAGG ACATCAAACT CATTACAGAT GGTTGTGAGT
CACCATGTGG TTGCTGGGAT TTGAACTCAG GACCTTCAGA AGAGCTGTCA GTGCTGAACC
ACTGAGCCAT CTCGCCAGCC CTCCAGCAAA CATTTAAATG AGGAGATATC CCTGLTTCTG
TAGTGTCGCT GCACATGCAC ACTCTCTGAA AGGCAGAGCT GTAGGGAAGA TCAGCCCGLTG
GCAGAGGTTA AAGGCAGGCA GAATAGATCT GAGAGCAGGG CATTCAGIGG GTCTTGAGTG
TGACGAAGGT TCGATGGGTC TGCTTATAGG GATATGTACG CTTTATTATA CTGTAAATAA
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AATAAGTATA AGTGGTGCCT CTTTGAGTTA ATCGIGICTC TAGGTACAGT AGCTGTATGC
CAGAAGCACC GCTGTTAGAG ATAGAAATCT AARGATGTTT GGAAATTAGT GATAACCACA
ATAACATATA TTTAAGGTCG TAAGATAATA TGTATAGGIC ATACTTCATG GGAACTTGAT
MCTTTAAAT TCTCTGAAGA AAGTCACCTG AGCATCCTAC TAAAGAGGTA AATGGGAGAA
TAAACCTAAG GCAGGGGATT TCTTCTTTAA ATCAAAACAT AATGGCTTTA ACTGGAATAC
TGACTGCATT CTTATTGCTA CTTTAAAGAT ATATGTGATG TGGAAAGTAG TTGAATTTCG
TAATTGAATA TATTAGTTCGA TAGTCTCTAA GGACTTCTTT TGTTCTCAAG CTAAAAAAAA
AATCCTCATT TACACCAATG ATAATTTTAC ATCTACTIGO AGGATGACTA AGGAATTTAA
CTGCTGAATG TACCAGCAGG ACAAGCTTAT AGGCTCGGTG CTCTGTTGTA AAATTATTAG
GGTTCAAGCT AACATGTTAC TGCATAGCAG CTTTTTACTT AAAACCAATT TTACCCTTCC
TGGTGTAACG TAGCACAAGC TTCCGTATTT ATATAACTGA TCGIGTGGAG CTGCCCTAGC
CGGGATGCTT TCCTTGAGCC TGGCATCTTC CCAGCGCCTC CATAACATTT AGCTTCTGGG
TGCCACAAGA AAGCGCTGTC TGTAGTGECG TATTTGITAT TTGTGICTCA TACGCATAGA
TCACACACAT GCCCTTGATT GTAATAAGCT TTATGTGTAG AGTTGGAAGT GTCAGACACA
TTTGAGAATT TTTTTTTTTA CGIGGICTAT GTTTGTAICT TICTATTTCT AAGGGAGCAT
GCTTTTGICA GIGTTTTICTT AGCCTGTTCT TACTTTCCTT CAGGCTGAAT CAFTGCCTTA
CTGCTAACAA CTCAGAGGAC GCATCCCAAG ACTTTGGGCC ACAAGCATTC CAGCTACTGT
CTGCTGTGCA CATCCTGCAG GAGAAATTTG GAATTGGUAT TCCGATCTTA TTTCTCCGAG
GATCTGTGAG TGTATCIGIG ATAGCTCCTG GGACTGTTIC TGACAGIGET TICCACTGIG
TGGCTATCGC TTTGGCTITC TTTAGATGGC TAACTAGCAA CCCGIGTTAD CAACACCTIC
AGTTCCATCC TAACCCTGCA TICATTGICT TGGACAAATC TTGTCTCACG TCAGACGLTG
TITIGCTATG TTGGATGCTG GCGGTCAGCT GTGTGCTGCA GICTGAAAAT AGCCTATTCO
TTTACCACAC TGCAATTGCA TTAATCCCTA GACTGGTTTT TCTTAGGATA ATTAGGGAAA
GTTAACTCCC AGTGTGTCAA GGGACTGGTA GAACAAAGTT GCAGCTTCTG GTGCCCAGAT
ACGATTATGT TCTTTGCGCA AAACTTGAAT TTCAGGGATT ATGITGTCAG AGGCTGGOTT
CAGCAACAGT GTACAGCAAC ATAGTCTCCC TCCGATGOTG TTTTATGICA GAAGTACTTA
ACATGCTAAG AAAGCGCTTT TGETTGTTTT AGTGGTTTAC CAGTGAATAC CTGATTTAAC
TGGACTCCTT TCTGITTIGA GTGATICATG TGGCCTCATT ATGCTGCCAA ATGICACTTA
CAAAGTGACA ATAATAAGGT ACAAATACAC ATACAGAGCT GGTTTTCTGT AGICCTICTC
CTTTTATGAT AATTTTATTT CTGAATTAAG AGTCTGTAAA TTTAAGAATT GTATATTAAT
ATCACTTAAA TAAACCAAGA GTAGAAGAAG GCAGAGTACT TTGTAGATGG ATCTATCTGC
TTATTTAAMA CATGCTTTAG AGTAGAGGCT AAATGTTCAT TTTGTATATA GAATTTTAAA
ATAATTTAGG TAAGCTTTTG CTGCTTAAAT ACTCAAGAGC TTCATGTAAA TGCATTTGCT
TGTGCTIGCT TGTGCTTAGA AAGTAATCTA TGGAGTTAGT TATGAAATAT TTTTAATGAA
ACACATTGAA AACTTGTACT ATCCTTICAA GIGICAGTGC TTICAAGATA ATAGAGTTTA
AATTTTIGGT TTTARATGCC AARAAAGCAT ATAAATGTAA CAATAGAAGT GTTACTTAAD
CAGTTTTTAT TICTATCACC TCTGCAAGAA ATCTCAAATG CCACTGAAAT CCGTACATTC
GITTTCTATC TTTGTCACCT TTAAAATCCC TGTAGCCAGT GTGAGTATTT AATTTATGAA
AAGTGICCTT GTTTTGGTTT GGTGCGATCT AGCTGTATCC AATATCAATA AATAAGTTIG
TTTCTCGICA AACTTTCAGT GGTCACAGGA GGGATCAGGT TTCACTTATT ATTTGAAAAC
CAAGTCAGAC GTCCTCTACC GGCAGIGICT TCTGGGAGTC CTCAAATTAA GCAGTTCATC
CTTAGTGAAA CTTTATACTA CCCTTGCTAG CGCAACGTGT AAAGCTTTTA AAAAGTATCA
CTTAATGAAA ATGTGTAGAT GCTAACAATA GTGAAAATAA GACAGGCTIC CTTICTCTGC
TTTCAGTGAC TTTGATATCT ATTGGGATAT CGGTGAAAAA GTATGACTGT AATTCTCTIG
AGAACTGAGC AAGTTGTTCC CCTTAACCAA TTTAGGACAA GCTAATACCT TIGTAATTTT
AATTTGTAAG ATGATATATC AAACTGTCTT GGAGTTATTT TGAAGAGATA ATTTTTATAA
GCATAAATTC GGTTTTGGTA GIGCTTGATT CTCTCCTACA TGTTTITITA ATATTATAAA
CACTTAATTT ATCCATAAAT TTGTTAAATT TAGTTTAAAA ATTIGTTTTA ATGIGICTAA
TTAGAAAGTA ACCAAGATTG TCTAGAGAAC TTTGTTTTAA CTGACTAAAC AGTTCACCAT
GTTCAGCAAT CTTTGACATT GCTCAAACGT GTCATAACAT AATCAATAGC CATAATTTAA
GGCAAAAAAA CCACATTGAT CATTTGCATA CCAAGATTAG CATCTTCCCA AATGCCTTAT
CCAAGTGCTA ATCTTTATCA TGGCCTCAGG AGTAGGTACC ACTTAATATT TTAGGATGIG
TGTATATGCA CGTGTTCAGG TGCTCTCACA TCTGTGIGTG CATATGAACA CCAGAGGTGO
ACATTGGATG TCTCCCTCTG GTACCCTCCA TTTCATTCGT ACTCTTTTGA CCCAGITTGT
CACCGAACCA GGAGCTCAGT GICTTCOTTA GACTGGCTTG CCATTAGICC CTGACATICT
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CCTGCCTCCG TTTCCTGCCA GCCAGCTGAC ACTGTAGTAA CAGCACCCAG CTTGICTTCT
TAAATTATAG TTTACTGGCG TTTCAAGAAC ATCATAACGG ATGCAGIGTA TTTIGGTTAT
AATCAACCTC AGTATTCTCC CAGCTCTTCC CAGACTGATC CCACTGCCTC TTCACCAATC
CCAACTTTAT GACCTCCCCC GCCCAACTTC CCCAGCCATG GOTATGGGCA TCTGTTAGAA
TGTGGTCAAC CTATCAGGAG CTATGCCCGT ARAGAATGAC GATCTCCCTG AAGAGCEGTC
AGCTGTGAAT AGTTGTTCCC CAGGAGCTCC TGAACCCTTT TCTCCATCCC TTGATGAAAA
TTTTGCTAAC TTGGTTCTGT GCAGGCAGCC ACAGATGCTG TGGOTTAACG GGTGCAGTCG
TCTGICATGE CCAAAAGACA CTGTTTGGIT CTGGTTCTAC ATGACCTCTG GCTCTAACAA
TCTCCTTTT0 GGACGAACCC TGAGCCTTGA GGGAAAGGAG TGTGACCCAG ATCTCCCATT
TGTAGATGAA CACTCTATAT AGACAATATC CTCTGIGCTG TGCTTTGACC AGATGTGAGA
TICTGCGTTA ACCGCCATCC ACTGCACAAA GAACCTTCTC TGATGAGGCT TGAGAGTGGO
ACCAATCTAT GGCTATAGGA ACAGGAACTT AGAGACAAGT ATAATTCTAT GTCAGTTTAG
CAMATAATA GTAAGAAATA TACTGCTGGG GCCGTGAGCT CCTTGACCAA ATGTTCTGGC
CAGATTTACA GCATCCTGTA TGGAATGOGT GTGGGAACGD TAGGGAGAGG ATGGTACTIC
TTAMATCCTG TCAGAAAGTG CTATGATATT GAGGCCACTT TTGCACCCAT GGGCATATCT
GCCATGCTGG TTGTCATTTT AGTGTACAGG GTTAATAACT GGAGGAGAAA TTGACTTTTT
CTTCCCCAGT AGCCTGCATA GCACCTTCTG GTATTGIGAA AGCTAGCCAG CAGAAAGGAA
ACTTCTGGGC CAGGACCAGC GTGATTICTC CATGTTCTAT GGCCAAAGCA GGIGGIGTCT
TCAGCAATAC AGCCTTACCA CTAAGTTCTG ATGAGAAACC AAGAACAGTA GCGGTGACCT
GTATTATTTG AGGTGGGGCA TCTGTAGGAA AAACTGAGCA ACAGTTTCAG AGGAGGTATC
TCACACTGGA CTATTTGTTT GGTGACCTGT GGCTTCCTTG AGTAACATTA GCTTTTATGT
AGCCTGATTC CAATTAAACT CTTATATAAG TGTGTGIGAG TTTAGGAAGC TTATAAATAG
TAAGTTTCCA TATGGGTTTT AATTTTTTIT TAATTITATT TTGIGATTTT ACTAATTCGC
TTTACATCCC GCYCACTGCC CTACTCCTGG TCACTCCCTC CCACAATCCT TTCCTTATCC
CTCCTCCCCC CTTCTCCTCT GAGAAGTTGG GCCCCCCTGG GTATCCCTCC ACCCTGGCAC
TICAAGTCTA TGCCAGGATA GGGTCTTCCT CTCCAATTGA GGCCAGACAA GGTAGCCCAG
CTAGTAGAAC ATATCCCACG TACGGGCAAC AGCTTTGGOA TAGCCCCCAC TCCAGITGIT
TGOGACCCAC ATGAAGACCA AGCTGGACAC CIGCTACATA TGIGTAAGGA AACCTAGLTC
CATATGTTCT TTGGTTCGTG GTACAGTTTC TGAGAGCTCC AAGGGTCAGD TTAGTTGGCT
CTGTTGGTTT TCCTGTGGAG TTCTATCCCT TTCTGGECTG CAATCCGICT TCCTAGTTTT
CCAAGAGTCC CCAAGCTCCA TTCACTGTTT GGLTGTGGGT GICTGCATCT GICTAAGTCA
GCTGCTGYGT GGAGCCTCTC AAAAGACAAC ATGCTCCTGT CTGCAAGCAT AACAGAATAT
CATTAATAGT GTCAAGGATT GGTGCTTGCC CATGGGATCO GTCTCAAGTT GGACCGGTTA
TIGGTTGGEC ATTCCCTCAG TCTCTGETCC CTCCCCTGTG CCTATATTAC TTGTAGACAG
GATAAATTTT GGGTTGATAA TTTTGIGGGT GGGTCAGTGT CTTTATIGCT CTACTIGGGT
TGCTGCCTGE CTACAGGAGG TGGCCTCTTC AAGTTCCATA TCCCCAGTGT AGTAAGTCAC
AGCTAAGGTC ACACCTATTA ATCCTTGGAT GCCTCCCTTA TCCCAGGTTT CTGICTCATC
CTGTARATGC CACCCACTTC CCCACTTTTC CTCTGCAGAT TICCATICAT TCICATTACA
TCTAGCTCTC TCCCTGCCCT TCCCTACACC CAATCCTGAA CTCCCATCTC CCTCCGCATC
CCCCGTCCTA GITCCCTCTT TCCATGIGCC TCTTATAACT ATTTTATTCC CACTICTAAA
TGAGATTCAA GCATCCTTCT GCCTTCCTTC TTGTTTAGCT TCTTTGGGTC TATGGAGTGT
ACCATGGTAC TTGTATGTTT TGGCTAATGT CCGCTTATAA GTAAGTACAT ATCATGCAIC
TCCTTTICG0 GTTGGGTCAC CTCACTCAGD ATGATATTCT CAAGTTCCAG CCATTGGCTT
GCAARATTCA TGATGTCTTT CTTTTTAATA GCGGAATGGT ATTCCATTCT GTAGATGTAT
CACATTTTAT CCATTCTTCA GTTGAGGGAC AGCTAGGTTG TTTCCAGCTT CTGGCTATTA
TGAATAAAGC TTTAGGAACA TAGTTGGGTA TGTGICTTTA TGGCATGTTG GAGCATCTIT
TGCOTATGTG CCCAGGAATG GTATAGCTGO GTCTTGAGOT AGGACTATIC CCAGITTICT
CAGAAACTGC CAMAGTTTCA AGTGGTTGTA TAAGITCCCC TCACTCCACA CCCTTGLCAG
CCTGTGTTAT CTTTTGAGTT TTTGATCTTA GCTATTCTGA TGGOTATAAG ATGGAACATC
AATGTTGTTT TGATTTGCAT TTCCCTCATG ACTAAGGACT TTGAACATTT CICTAAGTGL
CTTICAGCCA TTTGAGAGIC CTCTTTTGAG AATICTCTCLT TTAGCTCIGT TTCCCATITT
TAMATIGGOT TATTTGGGIC ATTGTTGTCC AACTTCTTGA ATTCTICGTA AATTTTAGAT
ATTIGCCTTC TGTCCGATGT AGCATTGOTG AAGATTCTTT TCCAATCIGA AGATTGCCTT
CTTGTCCTAT TGACAGTGTC CTTTGCCTTA CAGAAGCTTT GCAATTICTT GGGGTCCTAT
TTATCAGTTGC TTGATCTTAG AGCCTGAGEC ATTGGIGTTC TGTTCAGGAA CTIGICTTCT
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GTACCAATGC ATTCAAGGTA TTTCCCTCTT TCTCTTCTAT GATATTTAGT GTATATAGTT
TTAAGTCGAG GTCTTTCATC CACTIGGACT TGACTCTTTT AATAAATGIG TGTGTGIGTG
TATGTGIGIG TTTAGGAAGE TTATAAATAG TAAATTICCA TGIGTTTTIT TTAAACTTTY
TTTTTTACCT CYCTCTCTCT CCCTACCTCT CCACTCTGCC CTCGCATCCC ACTCTACACC
TTAAACCTCT TCCCCCTTTA TATCACATAT TGTTCCAGTA TCCCCGICAT AATGTTITIT
TCTTTCACCT ACCTCTACCA ATAAATGGTC CCTTTCTAGT TTCTTGGATT CTTCAGCCAC
TCCAAGTTAA ACACACTATG TGAAACATTC AATGGTAGGA TCACATGTCC GAACATGIGA
TGATGTTTGT CCTTCTGLGT CTGGGTTCCC TGAATCACTA TTGTTCCCCA GCTCCAICAG
TTTCCCTGCA AATTGTTATG ATTGTAGTTT TCTTTATAGC CAAATAAAAC GGCATTGTGT
ATAGGTGGTC CCACACTTTC GTGATCTATT TTGTAATTIA ATGGCTGTTT TCATGTCCTA
GCAGTCATGA ACATAGCAGC TAGACCATGO CTGAGCATGC ATCTCTCTCG TAGGAAATAG
AGGCCTTTGE TTATATACCC AGGGGTCGATT TATGIGGGCC ATCGGATTCA TCATTTTAGC
TGTTTCAGGA TTCTCTTTAC TGATTTCGAA GRAGCTGCAC CAGCTTTCTG TCTCACCAAC
GGTGCACAGD GGTTCCCCAG ATCATCACCT GCATTTCTIG TCTTTTAIGT TTTTTAATCT
TATCCTCGAA GTAGTTTCAA CTTGAGTTAA GGATGGTAAA CTCTCCTGAA AGCATTICAT
TTCCTAGGCA CCTGCATTIC TTCTTCTGCA ACTTCTGTTT CATTCTATAA CTCACTITIT
GITTTTAGTT TTTTCAACTC TTTTTTGTAT TCTGTAGACT AACCCTCTGT CAGATGTGTA
GCTGOAATTA TACTCTAGGE TGCICCTTTG GICATGIAAT GGTTTCTTIC TTAGTAGCAC
CTTTTCATTT ATAAAATTCT ATTIGTTGAT TAGTGGICAT ATTTTGTAGA TGACAGGGCT
CCTTTTCAGA GICCTTACCT GAGCTGGTAT ACTGAGGCAT ACTTCACATT CTTCTGGGAG
TTTCAGATCT AGCATTGAAA CCTTYTGATTT CATTTGCAAT TTATTTGCCA TATCTTACAG
GICCTGGGOA TCCAATCTCA GGTGCTTATA TTTAGACATA GAGCCCTTTG TCTCATGAGC
TATCTCCCCA ACCCAGATAA TGCTTTTAAG AAAAGATIGD ACCTATTCAG CTGTTAGAAC
TGTTGATAGA TTTGTGIGTG TATGIGIGIG TGIGTGIGIG TGTGTGIGIG TGTACATGIG
TGTACCTATA TGCACACATC TGTATGTATC TATTTTAAAG ACAAGATCAT GCCTAGGTTG
~ ACTCTCACTC AACTGGAAAT TCTCCTGTCT AAGCCTCCTG ATTACAGCAG TAGGATTACA
GGCATGTACT ACTATAGTCA ACGGCAATTG CTGTAGTTCT AATCACTCTC CAAAGTTATA
_ AGAACATGTA GCTGGGOIGD GCTATTTCGT TIAATTTICY AGACAAATAT TGAGTCTGAT
AGAAATATAT TACTATGGGT TAGGTCTGCT TTTCAGGACT AAAGAACTIG GCTAAATGCA
CAAGGCACTT GOTTCATGAA GAATTACCTA TTGAACCCCT GAAATGGCAG CTGGGACTAT
CTCTGGACTA TAGGAGCTGG AAAGGGGCAG GLCTGGTGGL AGGAGAAGGT GGAGAGGOTA
GCTAGGAACT TAAATGICTT TGAGCTATTG AGCATCTGTT TTTATGIAAG GCATGACATT
GATTTTGTAG AGGATACAC
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