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THERAPEUTIC METHOD

The invention relates to the use of a nucleic acid sequence encoding a cell surface protein
in the treatment of, inter alia, disorders associated with impaired cell surface interactions

including wound healing.

The Fras I gene encodes one member of a family of putative extracellular matrix
proteins (McGregor et al., Nature Genetics, 34:203-208 (2003)). The Frasl protein has
been implicated in epithelial basement membrane and cell/matrix interactions with a role
in tissue structure development and signal propagation in the extra cellular matrix.
Mutations in the Fras I gene has been found to be associated with Fraser syndrome
(McGregor et al., Nature Genetics, 34:203-208 (2003)). Fraser syndrome, is a
malformation condition which usually includes cryptophthalamus, syndactyly and renal
defects and is believed to be caused by disrupted epithelial integrity in utero (McGregor
et al., Nature Genetics, 34:203-208 (2003)).

The present inventors have isolated a human DNA sequence encoding a Toll-IL1 receptor
regulator (TILRR) protein. Surprisingly, the TILRR protein shares considerable
homology with the protein FRAS 1, and thus constitutes a FRAS related protein.

According to a first aspect of the present invention there is provided a purified and
isolated nucleic acid molecule encoding a cell surface polypeptide selected from the
group consisting of:
i) a polypeptide, or fragment or variant thereof, encoded by a nucleic
acid molecule consisting of a nucleic acid sequence as represented by
Figure 1;
i) a polypeptide encoded by a nucleic acid molecule which hybridises to
a nucleic acid molecule as defined in (i) above; and
1ii) a polypeptide comprising a nucleic acid which is degenerate as a result
of the genetic code to the nucleic acid sequence defined in (i) and (ii)

for use as a medicament.
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The expression “cell surface polypeptide” is intended to include a FRAS related protein
such as the Toll-IL1 receptor regulator (TILRR). The TILRR has been shown to regulate
Toll-IL-1 receptor function in response to IL-1 and/or pathogens. A “Toll-IL-1 receptor”

is any receptor having a TIR domain and includes Toll-like receptors and IL-1 receptor.

As used herein “a nucleic acid sequence as represented by Figure 17 includes a nucleic
acid sequence represented by Figure 1A or Figure 1B. Preferably, the nucleic acid

sequence as represented by Figure 1 is that shown in Figure 1B.

The nucleic acid molecule of the first aspect of the invention may anneal under stringent
hybridisation conditions to the nucleic acid sequence} shown in Figure 1 or to its

complementary strand.

Stringent hybridisation/washing conditions are well known in the art. For example,
nucleic acid hybrids that are stable after washing in 0.1xSSC, 0.1% SDS at 60°C. It is
well known in the art that optimal hybridisation conditions can be calculated if the
sequences of the nucleic acid is known. For example, hybridisation conditions can be
determined by the GC content of the nucleic acid subject to hybridisation. Please see
Sambrook et al (1989) Molecular Cloning; A Laboratory Approach. A common formula
for calculating the stringency conditions reqﬁired to achieve hybridisation between

nucleic acid molecules of a specified homology is:
Tm=81.5°C+16.6 Log [Na']+ 0.41[ % G + C] -0.63 (%formamide).

The nucleic acid molecule of the first aspect of the invention may comprise the sequence
set out in Figure 1 or a sequence which is at least 25%, 30%, 40%, 50%, 55%, 60%, 65%,
70%, 75%, 80%, 85%, 90%, 95%, for example 98%, or 99%, identical to the nucleic acid

sequence set out in Figure 1 at the nucleic acid residue level.

“Identity”, as known in the art, is the relationship between two or more polypeptide

sequences or two or more polynucleotide sequences, as determined by comparing the
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sequences. In the art, identity also means the degree of sequence relatedness between
polypeptide or polynucleotide sequences, as the case may be, as determined by the match
between strings of such sequences. Identity can be readily calculated (Computational
Molecular Biology, Lesk, A.M. ed., Oxford University Press, New York, 1988;
Biocomputing: Informatics and Genome Projects, Smith, D.W., ed., Academic Press,
New York, 1993; Computer Analysis of Sequence Data, Part 1, Griffin, AM., AND
Griffin, H.G., eds., Humana Press, New Jersey, 1994; Sequence Analysis in Molecular
Biology, von Heinje, G., Academic Press, 1987; and Sequence Amnalysis Primer,
Gribskov, M. and Devereux, J., eds., M Stockton Press, New York, 1991). While there
exist a number of methods to measure identity between two polynucleotide or two
polypeptide sequences, the term is well-known to skilled artisans (Sequence Analysis in
Molecular Biology, von Heinje, G., Academic Press, 1987; Sequence Analysis Primer,
Gribskov, M. and Devereux, J., eds., M Stockton Press, New York, 1991; and Carillo, H.,
and Lipman, D., SIAM J. Applied Math., 48: 1073 (1988). Methods commonly employed
to determine identity between sequences include, but are not limited to those disclosed in
Carillo, H., and Lipman, D., SIAM J. Applied Math., 48: 1073 (1988). Preferred methods
to determine identity are designed to give the largest match between the sequences tested.
Methods to determine identity are codified in computer programs. Preferred computer
program methods to determine identity between two sequences include, but are not
limited to, GCG program package (Devereux, J., et al., Nucleid Acids Research 12(1):
387 (1984)), BLASTP, BLASTN, and FASTA (Atschul, S.F. et al., J. Molec. Biol. 215:
403 (1990)).

The nucleic acid molecule of the first aspect of the invention may comprise a fragment of
a sequence according to the first aspect which is at least 30 bases long, for example, 40,
50, 60, 70, 80 or 90 bases in length.

Nucleic acid molecules according to the first aspect of the invention may, for use in gene
therapy, be provided alone or as part of a vector, such as an expression vector, examples

of which are well known in the art.
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Thus according to a second aspect of the invention there is provided a vector comprising

a nucleic acid molecule according to the first aspect of the invention.

Preferably, in gene therapy, the nucleic acid molecule is administered such ‘.chat it is
expressed in the subject to be treated for example in the form of a recombinant DNA
molecule comprising the nucleic acid molecule of the invention operatively linked to a
nucleic acid sequence which controls expression, such as in an expression vector.
Expression vectors include chromosomal, episomal and virus-derived vectors e.g. vectors
derived from bacterial plasmids, from bacteriophage, from transposons, from yeast
episomes, from insertion elements, from yeast chromosomal elements, from viruses such
as baculoviruses, papova viruses, such as SV40, vaccinia viruses, adenoviruses and
retroviruses, and vectors derived from combinations thereof, such as those derived from
plasmid and bacteriophage genetic elements such as cosmids and phagemids. Such a
vector will “thus include appropriate transcription control signals including a promoter
region capable of expressing the coding sequence, said promoter being operable in the
subject to be treated. These promoter sequences may be cell/tissue specific, inducible or
constitutive. Thus for human gene therapy, the promoter is preferably a human promoter
sequence from a human gene, or from a gene which is typically expressed in humans
such as the promoter from human cytomegalovirus (CMV). Among other known
promoters suitable in this regard are the CMV immediate early promoter, the HSV
thymidine kinase promoter, the early and late SV40 promoters, the promoters of
retroviral LTRs such as those of the Rous sarcoma virus and metallothionein promoters
such as the mouse metallothionein-1 promoter. Moreover, the native TILRR promoter

(Figure 3) may be used.

The vector according to the invention may also include transcriptional control signals and
also polyadenylation signals recognizable in the subject to be treated such as, for
example, the corresponding sequences from viruses such as, for human treatment, the
SV40 virus. Expression vectors may also include selectable markers, such as antibiotic
resistance, which enable the vectors to be propagated. Expression vectors capable in situ

of synthesizing the cell surface polypeptide according to the invention may be introduced
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directly into a wound site by physical methods. Examples of these include topical
application of the ‘naked’ nucleic acid vector in an appropriate vehicle for example in a
pharmaceutically acceptable excipient such as phosphate buffered saline (PBS), or
administration of the vector by physical methods such as particle bombardment, also
known as ‘gene gun’ technology, according to methods known in the art e.g. as described
in US5371015 in which inert particles, such as gold beads coated with the vector are
accelerated at speeds sufficient to enable them to penetrate the surface at the wound site
e.g. skin cells by means of discharge under high pressure from a projecting device
(particles coated with a nucleic acid molecule of the present invention are within the

scope of the invention as are devices comprising such particles).

Physical methods of administering the nucleic acid molecule, or vector, of the invention,
directly to a recipient include particle bombardment, ultrasound, electrical stimulation,
electroporation and microseeding. The microseeding mode of delivery is a system for

delivering genetic material into cells i» sifu in a patient and is described in US5,697,901.

The nucleic acid molecule of the invention for use in the therapy of the invention may
also be administered by means of delivery vectors. A number of viruses are commonly
used as vectors for the delivery of exogenous genes. Commonly employed vectors
include recombinantly modified enveloped or non-enveloped DNA and RNA viruses,
preferably selected from baculoviridiae, parvoviridiae, picornoviridiae, herpesveridiae,
poxviridae, adenoviridiae, or picornnaviridiae. Chimeric vectors may also be employed
which exploit advantageous elements of each of the parent vector properties (See e.g.,
Feng, et al (1997) Nature Biotechnology 15:866-870). Such viral vectors may be
wildtype or modified by recombinant DNA techniques to be replication deficient,
conditionally replicating or replication competent. Preferred vectors are derived from the

adenoviral, adeno-associated viral and retroviral genomes.

Other non-viral delivery vectors include lipid delivery vectors, including liposome

delivery vehicles known in the art.
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Typically, when using adenovirus-based vectors for gene therapy, the virus has to be
modified to eliminate or minimise the disease-causing potential by rendering the virus
replication-deficient. Typically, such a modification involves the deletion of the El
region genes. Thus, in a further preferred embodiment of the invention the said

adenovirus is made replication-deficient, preferably the adenovirus is E1 negative.

In addition, the adenovirus virus vector may harbour deletions within the E3 region or
may be deficient in one or more E3 functions. Moreover, certain E3 genes, individual or
as a whole, may be replaced by other “therapeutic” genes, including genes encoding

antigenic proteins for vaccination.

A polypeptide encoded by a nucleic acid molecule according to the invention may also be
administered to a wound site by means of transformed host cells. Such cells include cells
harvested from the subject, into which the nucleic acid molecule is introduced by gene
transfer methods known in the art, followed by growth of the transformed cells in culture

and grafting to the subject.

Expression constructs such as those described herein may be used in a variety of ways in
the therapy of the present invention. They may be directly administered to a wound site
or they may be used to prepare recombinant protein encoded by the nucleic acid molecule
of the invention which can then be administered to a wound site. The invention also
relates to host cells which are genetically engineered with constructs which comprise the‘
nucleic acid molecules of the present invention and to the uses of these vectors and cells
in the therapeutic methods discussed herein. Representative examples of host cells for
recombinant expression of a polypeptide according to the invention include bacterial cells
such as streptococci, staphylococci, E.coli, streptomyces and Bacillus subtilis; fungal
cells such as yeast cells and Aspergillus; insect cells; animal cells such as CHO, COS,

HeLa and Bowes melanoma cells; and plant cells.

If a protein is being utilised for therapeutic purposes it is often desirable to be able to
confirm and visualise its expression. This is typically achieved by the use of protein tags.

The DNA sequence that codes for the therapeutic protein is tagged by fusing it to the
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sequence of another protein that can be easily detected. When the organism expresses the

therapeutic protein, the protein "tags" are also produced.

Proteinaceous fluorophores are known in the art. Green fluorescent protein, GFP, is a
spontaneously fluorescent protein isolated from coelenterates, such as the Pacific
jellyfish, Aequoria victoria. Tts role is to transduce, by energy transfer, the blue
chemiluminescence of another protein, aequorin, into green fluorescent light. GFP can
function as a protein tag, as it tolerates N- and C-terminal fusions to a broad variety of
proteins many of which have been shown to retain native function. Other proteinaceous
fluorophores include yellow, red and blue fluorescent proteins. The tag may be bart of

the delivery vector e.g virus.

According to a third aspect of the invention there is provided an isolated and purified cell
surface polypeptide, or fragment or variant thereof, selected from the group consisting of:
i) a polypeptide, or fragment or variant thereof, encoded by a nucleic
acid molecule consisting of a nucleic acid sequence as represented by
Figure 1;
i) a polypeptide encoded by a nucleic acid molecule which hybridises to
a nucleic acid molecule as defined in (i) above; and
iii)  apolypeptide comprising a nucleic acid which is degenerate as a result
of the genetic code to the nucleic acid sequence defined in (i) and (ii)

for use as a medicament.

In a preferred aspect of the invention, said polypeptide comprises an amino acid sequence
as represented in Figure 2. As used herein “an amino acid sequence as represented by
Figure 2” includes an amino acid sequence represented by Figure 2A or Figure 2B.
Preferably, the amino acid sequence as represented in Figure 2 is that shown in Figure
2B.

In a further preferred aspect of the invention, said polypeptide consists of an amino acid
sequence selected from the group consisting of amino acid residues 280 to 380 of the

amino acid sequence presented in Figure 2, or amino acid residues 600 to 716 of the
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amino acid sequence presented in Figure 2, amino acid residues 4 - 9 of the amino acid
sequence presented in Figure 2 or amino acid residues 77 and/or 102 and/or 219 and/or
245 and/or 398 and/or 477 and/or 548 of the amino acid sequence presented in Figure 2,
or a variant polypeptide wherein said variant polypeptide sequence has been altered by

addition, substitution or deletion of at least one amino acid residue.

As used herein, the term "polypeptide" means, in general terms, a plurality of amino acid
residues joined together by peptide bonds. It is used interchangeably and means the same
as peptide, protein, oligopeptide, or oligomer. The term "polypeptide" is also intended to
~ include fragments, variants, analogues and derivatives of a polypeptide wherein the
fragment, variant, analogue or derivative retains essentially the same biological activity
or function as a reference protein, typically a FRAS related protein such as TILRR. As
used herein, the term “cell surface polypeptide” includes naturally and recombinantly

produced polypeptide including synthetic.

As used herein “fragment” may include a polypeptide fragment which may be at least 10,
15, 20, 30, 50 or 100 amino acids long.

A variant polypeptide may differ in amino acid sequence by one or more substitutions,
additions, deletions, truncations which may be present in any combination. Among
preferred variants are those that vary from a reference polypeptide by conservative amino
acid substitutions. Such substitutions are those that substitute a given amino acid by
another amino acid of like characteristics. The following non-limiting list of amino acids
are considered conservative replacements (similar): a) alanine, serine, and threonine; b)
glutamic acid and asparatic acid; c) asparagine and glutamine d) arginine and lysine; e)

isoleucine, leucine, methionine and valine and f) phenylalanine, tyrosine and tryptophan.

The nucleic acid molecules and polypeptides useful in the present invention are

preferably provided in isolated form, and preferably are purified to homogeneity.
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In a yet further aspect, the invention provides a pharmaceutical composition comprising a
nucleic acid molecule according to the first aspect of the invention, or a polypeptide
according to the third aspect of the invention, together with one or more pharmaceutically

acceptable carriers.

When administered, the pharmaceutical compositions of the present invention are
administered in pharmaceutically acceptable preparations. Such preparations may
routinely, contain pharmaceutically acceptable concentrations of salt, buffering agents,
preservatives, compatible carriers, supplementary immune potentiating agents such as

adjuvants and cytokines and optionally other therapeutic agents.

The compositions of the invention can be administered by any conventional route,
example, be topical, oral, intravenous, intraperitoneal, intramuscular, intracavity,
subcutaneous, or transdermal , intranasal, intracerebral or epidural. Compositions
formulated for topical administration may take the form of ointments, creams, lotions,

eye ointments, eye drops, impregnated dressings and sutures and aerosols.

The compositions of the invention are administered in effective amounts. An “effective
amount” is the amount of a composition that alone, or together with further doses,
produces the desired response. In the case of treating a particular disease, the desired
response is inhibiting the progression of the disease. Such amounts will depend, of
course, on the particular condition being treated, the severity of the condition, the
individual patient parameters including age, physical condition, size and weight, the
duration of the treatment, the nature of concurrent therapy (if any), the specific route of
administration and like factors within the knowledge and expertise of the health
practitioner. These factors are well known to those of ordinary skill in the art and can be
addressed with no more than routine experimentation. It is generally preferred that a
maximum dose of thg individual components or combinations thereof be used, that is, the

highest safe dose according to sound medical judgment.
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The compositions used in the foregoing methods preferably are sterile and contain an
effective amount of the active ingredient for producing the desired response in a unit of
weight or volume suitable for administration to a patient. The response can, for example,
be measured by measuring the physiological effects of the composition, such as decrease
of disease symptoms etc. Other assays will be known to one of ordinary skill in the art

and can be employed for measuring the level of the response.

The administration of the compositions to mammals, other than humans (e.g. for testing
purposes or veterinary therapeutic purposes), is carried out under substantially the same
conditions as described above. A subject, as used herein, is a mammal, preferably a
human, and includes a non-human primate, coW, horse, pig, sheep, goat, dog, cat or

rodent.

When administered, the pharmaceutical compositions of the invention are applied in
pharmaceutically acceptable amounts and in pharmaceutically acceptable compositions.
The term “pharmaceutically acceptable” means a non-toxic material that does not
interfere with the effectiveness of the biological activity of the active ingredients. Such
preparations may routinely contain salts, buffering agents, preservatives, compatible
carriers, and optionally other therapeutic agents. When used in medicine, the salts should
be pharmaceutically acceptable, but non-pharmaceutically acceptable salts may
conveniently be used to prepare pharmaceutically acceptable salts thereof and are not
excluded from the scope of the invention. Such pharmacologically and pharmaceutically-
acceptable salts include, but are not limited to, those prepared from the following acids:
hydrochloric, hydrobromic, sulfuric, nitric, phosphoric, maleic, aceﬁc, salicylic, citric,
formic, malonic, succinic, and the like. Also, pharmaceutically acceptable salts can be
prepared as alkaline metal or alkaline earth salts, such as sodium, potassium or calcium

salts.
The compositions may be combined, if desired, with a pharmaceutically acceptable

carrier. The term “pharmaceutically-acceptable carrier” as used herein means one or

more compatible solid or liquid fillers, diluents or encapsulating substances that are

10
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suitable for administration into a human. The term “carrier” denotes an organic or
inorganic ingredient, natural or synthetic, with which the active ingredient is combined to
facilitate the application. The pharmaceutical compositions may contain suitable
buffering agents, including: acetic acid in a salt; citric acid in a salt; boric acid in a salt;
and phosphoric acid in a salt. The pharmaceutical compositions also may contain,
optionally, suitable preservatives, such as: benzalkonium chloride; chlorobutanol;

parabens and thimerosal.

Compositions suitable fbr parenteral administration conveniently comprise a sterile
_aqueous or non-aqueous preparation of protein, which is preferably isotonic with the
blooa of the recipient. This preparation may be formulated according to known methods
using suitable dispersing or wetting agents and suspending agents. The sterile injectable
preparation also may be a sterile injectable solution or suspension in a non-toxic
parenterally-acceptable diluent or solvent, for example, as a solution in 1,3-butane diol.
Among the acceptable vehicles and solvents that may be employed are water, Ringer’s
solution, and isotonic sodium chloride solution. In addition, sterile, fixed oils are
conventionally employed as a solvent or suspending medium. For this purpose any bland
fixed oil may be employed including synthetic mono-or di-glycerides. In addition, fatty
acids such as oleic acid may be used in the preparation of injectables. Carrier
formulation suitable for topical, oral, subcutaneous, intravenous, intramuscular, etc.
administrations can be found in Remington’s Pharmaceutical Sciences, Mack Publishing

Co., Easton, PA.

In a further aspect of the invention there is provided the use of a nucleic acid molecule
according to the first aspect of the invention, or a polypeptide encoded thereby, in the
manufacture of a medicament for the treatment or prevention of a disorder caused by

disrupted epithelial integrity.
As used herein conditions associated with “disrupted epithelial integrity” relate to

conditions in which cell-matrix or cell-basement interactions are impaired resulting, for

example, in disrupted cell adhesion.

11



WO 2006/048657 PCT/GB2005/004257

Alterations or disruptions in epithelial integrity are likely to involve changes in
epithelial/basement and/or extracellular matrix interaction. These interactions are
fundamental for normal tissue and organ function and development. Alterations in factors
regulating epithelial development and protein associations involved underlie a wide
variety of diseases such as sclerosing hemangioma (PSH), and those caused by changes

in lung and kidney development, specifically in early embryonic stages.

The disruption to epithelial integrity may occur during embryo development, for

example in utero.
The disorder may be a developmental disorder such as Fraser syndrome.

In a preferred method of the invention said subject is human. The method of treatment

may be carried out on an embryo such as in ufero or on a child or adult patient.

In a further aspect the invention provides a method of treatment or prevention of a
condition associated with disrupted epithelial integrity in a patient comprising the step of
administering to the patient a therapeutically effective amount of a nucleic acid molecule

according to the first aspect of the invention.

A nucleic acid molecule according to the first aspect of the invention may be used
therapeutically in the method of treatment by way of gene therapy in which the nucleic
acid molecule is administered to tissues in a form in which it is capable of directing the

production of the cell surface protein, or a biologically active fragment thereof, in situ.
In a yet further aspect of the invention there is provided the use of a nucleic acid

molecule according to the first aspect of the invention , or a polypeptide encoded by said

nucleic acid sequence, in the manufacture of a medicament for the treatment of wounds.

12
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A potential difficulty associated with any treatment for burns is in promoting adherence
of the epithelial layers of the skin (dermis and epidermis) to the underlying connective
tissue. Current treatments involve the use of collagen clips to achieve this adherence.
The present invention thus provides a means for enhancing cell surface interactions, for
example, enhancing the interaction between the epithelial layer of the skin and the

underlying connective tissue.

In a further aspect the invention provides a method of treatment of wounds in an animal,
including human, comprising the step of administering to said animal a therapeutically

effective amount of a pharmaceutical composition according to the invention.

As used herein “treatment of a wound” may include wound healing and associated
conditions and therapy which promotes, augments, or accelerates healing of tissues and
includes treatment of post-operative scarring, burns, psoriasis, ulcers, limb ulcerations in
diabetes, acceleration of tissue remodelling, for example, post cosmetic surgery and
organ transplantation, for example skin grafts, acceleration of bone repair and the
promotion of angiogenesis and of re-endothelialisation following percutaneous trans-
luminal coronary angioplasty or any postoperative or medical condition relying on any

such optimally regulated healing process.

As indicated above, the cell surface protein may be administered in a composition as a
polypeptide encoding nucleic acid which is transcribed and translated in sifu in the form
of gene therapy, or the polypeptide itself may be directly administered, for example at or

close to a wound site.

The invention further provides a substrate to which a polypeptide, or composition,
according to the invention is applied or attached. Preferably, the substrate is suitable for
application to wounds or delivery to wound sites. Preferably, the substrate allows for the
transfer of the polypeptides according to the invention from the substrate to a wound bed

to achieve their healing effect. The substrate may be a dressing, for example, wound

13
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dressing. The dressing may comprise a fabric material or it may be a collagen-like

material.

A further aspect of the invention provides a method of diagnosis comprising using a
nucleic acid molecule according to the first aspect of the invention as a probe to
determine the presence or absence of a genetic defect in a patient. The method of
diagnosis may be carried out on an embryo such as in utero or on a child or adult patient.
The genetic defect may be a mutation in a gene encoding an extracellular matrix protein,
similar to for example, a defect/mutation in the gene Fras I or a gene encoding a related

protein.

Throughout the description and claims of this specification, the singular encompasses the
plural unless the context otherwise requires. In particular, where the indefinite article is
used, the specification is to be understood as contemplating plurality as well as

singularity, unless the context requires otherwise.

Features, integers, characteristics, compounds, chemical moieties or groups described in
conjunction with a particular aspect, embodiment or example of the invention are to be
understood to be applicable to any other aspect, embodiment or example described herein

unless incompatible therewith.

Throughout the description and claims of this specification, the words “comprise” and
“contain” and variations of the words, for example “comprising” and “comprises”, mean
“including but not limited to”, and are not intended to (and do not) exclude other

moieties, additives, components, integers or steps.

The invention will now be described, by way of example only, with reference to the

following figures:

Figure 1 (A) Partial cDNA sequence of human TILRR; (B) Full-length cDNA sequence
of human TILRR

14
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Figure 2 (A) Amino acid sequence encoded by the cDNA sequence of Figure 1(A); (B) Amino
acid sequence encoded by the cDNA sequence of Figure 1(B);

Figure 3 Promoter sequence of human cell surface protein according to the invention;
Figure 4 Features of the amino-acid sequence of the cell surface protein according to the

invention;

EXAMPLES

Characterisation of the cell surface protein

MALDI TOF and Mass spec Analysis:
Preparation of Samples

For sequence analysis, the high molecular weight component of about 300-350kDa (Valles et al.,
(1999) J. Biol. Chem. 274, 20103-09; Valles et al., (2002) Lab. Invest.; 82: 855-62) from
immunoprecipitated samples separated by SDS-gel electrophoresis were cut out and subjected to
cysteine alkylation by Tributylphosphine (reduction.T 7567) and Iodoacetamide (alkylation A
3221) using the Sigma ProteoPrep Reduction and Alkylation Kit (Cat. No. PROTRA) using
siliconised tubes (Sigma, T4691-500EA). Subsequently, samples were subjected to Trypsin
digest using the Trypsin Profile IGD Kit from Sigma (Cat. No. PP0100), and according to

manufacturers instructions.

MS Analysis

These samples were subsequently subjected to Surface Enhanced Laser Desorption Ionisation
(SELDI) / Matrix Assisted Laser Desorption Ionisation (MALDI) as described (Ashcroft
Nat.Prod. Rep., 20, 202-215)..- Briefly, an aliquot (1 pL) of the sample in solution (1:1 v/v
aqueous methanol, with 0.1% trifluoroacetic acid) was placed on the sample target and treated
with an aliquot (1 pL) of the matrix, o-cyano-4-hydroxy cinnamic acid (CHCA), in solution

(4.5 mg/ml in 1:1 v/» aqueous acetonitrile, with 0.05% trifluoroacetic acid). The mixture was

15



WO 2006/048657 PCT/GB2005/004257

allowed to dry at room temperature and then analysed by MALDI—MS on the SELDI
ProteinChip mass spectrometer (Ciphergen, USA; purchased with funds from the Wellcome
Trust) using a laser intensity of 190 and a detector sensitivity of 9. Approximately 100 laser
shots were accumulated and an external calibration applied to the resulting spectrum using
jons from a standard peptide mixture (Arg-8-vasopressin, 1084.2 Da; somatostatin, 1637.9
Da; bovine insulin B chain, 3495.9 Da; human insulin, 5807.7 Da; hiruden, 7033.6 Da). A

mass accuracy of +/- 1 Da is expected.

Sequence analysis:

Peptide maps were analysed using peptide mass map fingerprinting programmes ProFound at
PROWL site (prowl.rockefeller.edu/cgi-bin/ProFound) and the MASCOT, MOWSE and
Peptldent sites. Further, database (www. ensembl.org) and BLAST searching of the obtained
sequence (shown in Figure 1) revealed a human protein which is the product of a unique gene,
which GeneScan predictions suggests gives rise to several alternately spliced mRNAs,
encoding polypeptides of the sizes reported by Valles et al., (1999) J. Biol. Chem. 274,
20103-09.
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CLAIMS
1. A purified and isolated nucleic acid molecule encoding a cell surface polypeptide
selected from the group consisting of:
i) a polypeptide, or fragment or variant thereof, encoded by a nucleic
acid molecule consisting of a nucleic acid sequence as represented by
Figure 1;
i) a polypeptide encoded by a nucleic acid molecule which hybridises to
a nucleic acid molecule as defined in (i) above; and
iii) a polypeptide comprising a nucleic acid sequence which is degenerate
as a result of the genetic code to the nucleic acid sequence defined in
(i) and (ii)

for use as a medicament.

2. A nucleic acid molecule as claimed in claim 1 wherein the nucleic acid sequence

is represented by Figure 1B.

3. A vector comprising a nucleic acid molecule as claimed in claim 1 or 2.

4. A vector as claimed in claim 3 wherein the vector is an expression vector

5. A vector as claimed in claim 3 wherein the vector is a delivery vector.

6. A vector as claimed in claim 5 wherein the delivery vector is a virus.

7. A vector as claimed in claim 6 wherein the virus is a DNA or RNA virus.

8. A vector as claimed in claim 7 wherein the virus is selected from the group

consisting of baculoviridiae, parvoviridiae, picornoviridiae, herpesveridiae, poxviridae,

adenoviridiae, or picornnaviridiae.

9. A vector as claimed in claim 8 wherein the vector is a chimeric vector.
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10. A vector as claimed in claim 9 wherein the virus is an adenovirus, adeno-

associated virus and retrovirus.
11. A vector as claimed in claim 10 wherein the adenovirus is replication-deficient.
12. A vector as claimed in claim 11 wherein the adenovirus is E1 negative.

13. A vector as claimed in any preceding claim wherein the vector is provided with a

detectable label or tag.

14.  An isolated and purified cell surface polypeptide selected from the group
consisting of:
1) a polypeptide, or fragment or variant thereof, encoded by a nucleic
acid molecule consisting of a nucleic acid sequence as represented by
Figure 1;
ii) a polypeptide encoded by a nucleic acid molecule which hybridises to
a nucleic acid molecule as defined in (i) above; and
iil) a polypeptide comprising a nucleic acid which is degenerate as a result
of the genetic code to the nucleic acid sequence defined in (i) and (ii)

for use as a medicament.

15. A polypeptide as claimed in claim 14 wherein the polypeptide comprises an
amino acid sequence as represented in Figure 2 or is a variant polypeptide thereof
wherein said variant polypeptide sequence has been altered by addition, substitution or

deletion of at least one amino acid residue.

16. A polypeptide as claimed in claim 15 wherein the polypeptide comprises the

amino acid sequence shown in Figure 2B.

17. A polypeptide as claimed in claim 14 wherein said polypeptide consists of an

amino acid sequence selected from the group consisting of amino acid residues 280 to
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380 of the amino acid sequence presented in Figure 2, or amino acid residues 600 to 716
of the amino acid sequence presented in Figure 2, amino acid residues 4 - 9 of the amino
acid sequence presented in Figure 2 or amino acid residues 77 and/or 102 and/or 219
and/or 245 and/or 398 and/or 477 and/or 548 of the amino acid sequence presented in
Figure 2, or a variant polypeptide wherein said variant polypeptide sequence has been

altered by addition, substitution or deletion of at least one amino acid residue.

18. A polypeptide as claimed in any of claims 14 to 17 wherein the polypeptide is

provided with a radioactive and/or fluorescent and/or label or tag.

19. A pharmaceutical composition comprising a nucleic acid molecule as claimed in
claim 1 or 2, a vector as claimed in any of claims 3 to 13 or a polypeptide as claimed in

any of claims 14 to 18, together with one or more pharmaceutically acceptable carriers.

20. Use of a nucleic acid molecule as claimed in claim 1 or 2, or a polypeptide
encoded thereby, in the manufacture of a medicament for the treatment or prevention of a

disorder caused by disrupted epithelial integrity.
21.  Use as claimed in claim 20 wherein the disorder is a developmental disorder.
22.  Use as claimed in claim 21 wherein the disorder is Fraser syndrome.

23. A method of treatment or prevention of a condition associated with disrupted
epithelial integrity in a patient comprising the step of administering to the patient a
therapeutically effective amount of a nucleic acid molecule as claimed in claim 1 or 2 or

a vector as claimed in any of claims 3 to 13.

24. A method as claimed in claim 23 wherein the method of treatment is by way of
gene therapy in which the nucleic acid molecule is administered to tissues in a form in
which it is capable of directing the production of the cell surface protein, or a biologically

active fragment thereof, in situ.
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25.  Use of a nucleic acid molecule as claimed in claim 1 or 2, or a polypeptide
encoded by said nucleic acid molecule, in the manufacture of a medicament for the

treatment of a wound.

26 A method of treatment of a wound in an animal, including human, comprising the
step of administering to said animal a therapeutically effective amount of nucleic acid

molecule as claimed in claim 1 or 2 or a polypeptide encoded thereby.

27. A method as claimed in claim 26 wherein the nucleic acid molecule or

polypeptide is administered at or close to a wound.

28. A method as claimed in claim 26 or 27 wherein treatment of a wound includes
wound healing and associated conditions and therapy which promotes, augments, or
accelerates healing of tissues and includes post-operative scarring, burns, psoriasis,

acceleration of tissue remodeling.
29. A method of diagnosis comprising using a nucleic acid molecule as claimed in
claim 1 or 2 as a probe to determine the presence or absence of a genetic defect in a

patient.

30. A method as claimed in claim 29 wherein the method is carried out on an embryo

in utero.

31. A method as claimed in claim 29 or 30 wherein the genetic defect is a mutation in

a gene encoding an extracellular matrix protein.

32. A method as claimed in claim 31 wherein the gene encoding an extracellular

matrix protein is Fras I or a FRAS related protein.
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Figure 1
A)

ATGAACTCTCTGAGTTGGGGGGC
TGCGAATGCCGTGCTGCTGCTGCTCCTCCTGGCCTGGGCCAGCCCCACCTTCATCAGCATCAACCGCGGG
GTGAGGGTGATGAAGGGCCACTCTGCCTTCCTGTCAGGAGATGACCTGARGTTTGCCATCCCTARAGAGA
AAGATGCCTGCARAGTGGAAGTTGTGATGAARTGAGCCAATARCCCAGAGGGTTGGGARACTCACTCCACA
GGTCTTTGACTGCCATTTCCTTCCCAACGAAGTCAAGTATGTTCACAATGGTTGTCCAATTCTTGATGAA
GACACAGTIGAAGCTCAGACTTTACAGATTTACTGAAAGAGATACCTTCATAGAAACTTTTATCCTGTGGG
TCTATCTCCTGGAACCAGACTGTAACATCATCCATATGAGTAACAATGTGCTGGAGGTGCCTGARTTCAA
TGGCTTGTCCCAAGCGATTGATAAAAATCTGCTCAGATTCGATTATGATAGGATGGCTAGCCTGGAATGT
ACCGTCAGCCTGGACACTGCGAGAACTCGGCTGCCAGCCCATGGCCAGATGGTTCTCGGGGAGCCTCGAC
CAGAAGAACCTCGTGGAGATCAGCCACACAGTTTTTTCCCAGAGTCCCAACTGAGAGCARARCTGAAGTG
TCCAGGTGGGAGCTGTACCCCAGGATTAAARGAAAATAGGAAGCCTCAAAGTGAGCTGTGAGGAGTTCCTG
CTGATGGGCCTTCGTTATCAGCATCTGGATCCCCCTTCACCCAACATTGATTATATCTCCATCCARCTGG
ACCTCACAGATACCAGGAGCARAATTGTGTACAAGTCAGAGAGTGCGTGGCTGCCTGTCTATATCAGAGC
TGGAATTCCGAATCAGATTCCAAAGGCTGCATTCATGGCCGTGTTTATTCTGGAAGTGGATCAGTTCATC
CTGACCTCCTTGACTACATCAGTTCTGGACTGTGAAGAAGATGAGACCCCTAAACCCTTGCTGGTGTTCA
ACATTACTARAAGCCCCGCTCCAGGGCTATGTGACTCACCTGTTGGATCACACCAGACCAATCTCCTCATT
CACCTGGAAAGATCTCAGTGACATGCAGATCGCCTATCAGCCACCAARACAGCAGCCATTCTGAGAGGAGA
CATGATGAGGTAGAATTGGAGGTATACGACTTCTTCTTTGARAGGAGTGCACCTATGACAGTCCACATCT
CCATCAGAACAGCAGATACARATGCCCCCCGTGTATCCTGGAATACAGGTCTGAGTCTCCTTGAGGGGCA
GTCTCGAGCCATCACTTGGGAACAGTTTCAGGTTGTCGACAATGACGACATTGGTGCTGTCCGGCTAGTC
ACCGTTGGTGGCCTGCAGCATGGATGGCTGACTTTAAGAGGGGGGARAGGGTTTCTCTTCACCGTGGCTG
ACCTCCAGGCTGGAGTTGTTCGCTATCATCATGATGACAGCGACTCCACCARAGACTTCGTGGTCTTCCG
GGTATTTGATGGCCATCACAGCATCCGTCACAAATTCCCCATCARCGTCTTGCCCARAGATGATAGTCCC
CCGTTCCTCATAACCAATGTTGTGATTGAACTGCAGGAGGGGCAGACCATCCTGATCCAGGGATCCATGC
TGCGAGCTTCAGATGTGGACGCCAGTGATGACTACATCTTCTTCAATATCACARAGCCTCCACAGGCTGG
GGAGATCATGAAGAAGCCAGGGCCAGGACTGATAGGCTATCCTGTCCATGGCTTCCTTCAGAGGGATTTG
TTTAATGGAATCATTTATTATCGTCATTTTGGTGGAGAAATCTTTGAAGAT TCTTTTCAATTTGTCCTGT
GGGACAGCCATGAACCTCCAAATCTTTCAGTGCCACAGGTGGCAACAATCCATATAACTCCAGTGGATGA
CCAGCTTCCARAAGAGGCTCCTGGAGTTTCTCGGCAT TTGGT TGTCARGGARACTGAGGTGGCCTATATA
ACTAAGAAACAGCTACATTTTATAGATTCAGAATCATATGACAGGGAGCTGGTCTACACAATAACTACTC
CTCCATTTTTCTCCTTCAGTCACAGACACTTGGATGCTGGGAAATTATTTATGGTGGACAGCATACCARA
AGTAGTTAAGAATCCTACGGCCCTGGAGCTGAGGTCATTCACTCAGCATGCTGTGAACTATATGARAGTG
GCCTACATGCCCCCCATGCAAGACATTGGTCCCCATTGCAGAGATGTCCAGTTCACATTTTCTGTCAGTA
ACCAACATGGCGGTACTTTGCATGGGATCTGCTTTAACATTACAATCCTCCCAGTGGACAATCAAGTTCC
TGAGGCGTTCACCAACCCICTGAAAGTGACTGAGGGAGGTCAAAGCATCATCAGCACAGAGCACATTCTA
ATTTCTGATGCAGATACCAAGCTGGACAATATTGACCTCTCCCTGCGGGAATTGCCTCTGCACGGRAAGGG
TGGAGCTGAATGGATTTCCTCTAAATTCAGGGGGCACATTTTCTTGGGGCGATCTCCATACCTTARARGT
TAGGTATCAACATGATGGAACTGAAGTTCTTCAGGATGACCTAGTCTTGGAGGTCACCGATGGCACAAAT
TCAGCAGAATTTGTACTACATGTTGAGGTATTCCCTGTCAACGATGAGCCACCAGTCTTARAGGCTGACC
TCATGCCTGTCATGAATTGCTCAGAGGGAGGAGAGGTGGTCATCACCTCTGAATACATTTTTGCTACTGA
TGTGGACAGCGATAACTTGAAGTTGATGTTTGTGATTGCTCGCGAACCTCAGCATGGGGTGGTGAGGAGA
GCTGGAGTCACAGTGGATCAGTTCTCTCAGAGAGATGTTATCTCAGAGGCCGTGACATACARACACACAG
GTGGCGAGATTGGCCTGATGCCTTGTTTTGACACCATTACATTGGTGGTTTCGGATGGAGAGGCTGGCCC
TTTTGTGAATGGCTGTTGCTACAATGGACCCAATCCATCTGTTCCACTTCATGCGTCCTTTCCAGTGTAT
GATCTCAACATCACGGTATACCCAGTAGACAACCAGCCACCTTCCATTGCAATAGGTCCCGTGTTTGITG
TAGATGAGGGCCGCTCAACAGCCCTTACTGTTAACCATTTGTCCGCCACTGACCCTGACACTGCAGCAGA
TGACTTGGAATTTGTTTTGGTTTCTCCTCCTCAGTTTGGCTACCTCGRARATATACTCCCTTCTGTGGGT
TTTGAARAAAGCAATATTGGCATAAGTATAGATTCATTTCAGTGGRAAGACATGAACGCTTTTCACATTA
ACTATGTGCAGTCCAGGCATCTGAGGATAGAACCAACTGCCGACCAGTTCACGGTGTACGTCACAGATGG
GAAGCATCACTCCTTGGAGATACCATTTTCTATTATAATCAACCCCACAAATGATGARGCTCCTGACTTT
GTAGTGCAGAATATTACTGTGTGTGAGGGTCAGATGARAGAGCTGGACTCTTCCATCATCAGCGCTGTGG
ACCTGGACATTCCCCAGGATGCCCTGCTGTTCAGCATCACTCARAARGCCACGCCATGGCCTCCTCATCGA
TAGGGGGTTTAGCAAAGACTTCTCTGAGAATAARGCAGCCAGCCAACCCTCACCAGARACATGCACCTGTT
CACAGCTTTTCCATGGARACTCCTCAAGACTGGARTGAGGTTGACGTACATGCATGATGACTCAGAGAGCC
TTGCTGATGATTTTACAATCCAATTGTCAGATGGGAAACATAAGATACTTARAACCATTTCAGTGGAGGT
CATCCCAGTTAATGATGAAAAACCAATGCTGAGCAAGAAGGCTGAAATTGCRATGAATATGGGTGARAACT
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CGTATTATTTCCAGTGCTATTCTTTCAGCCATAGATGAAGACTCACCCAGGGAGARGATTTACTATGTAT
TTGARAGGCTTCCCCAARATGGGCAACTTCAGCTTAAGGAATGTCAACTAAGATGTGGAATATAG

(B)

ATGRACTCTCTGAGTTGGGGGGCTGCGAATGCCGTGCTGCTGCTGCTCCTCCTGGCCTGGGCCAGCCCCA
CCTTCATCAGCATCAACCGCGGGGTGAGGGTGATGAAGGGCCACTCTGCCTTCCTGTCAGGAGATGACCT
GAAGTTTGCCATCCCTARAGAGAAAGATGCCTGCAAAGTGGAAGTTGTGATGAATGAGCCAATAACCCAG
AGGGTTGGGAARACTCACTCCACAGGTCTTTGACTGCCATTTCCTTCCCAACGAAGTCAAGTATGTTCACA
ATGGTTGTCCAATTCTTGATGAAGACACAGTGAAGCTCAGACTTTACAGATTTACTGAAAGAGATACCTT
CATAGAAACTTTTATCCTGTGGGTCTATCTCCTGGAACCAGACTGTAACATCATCCATATGAGTAACAAT
GTGCTGGAGGTGCCTGAATTCAATGGCTTGTCCCAAGCGATTGATAAARATCTGCTCAGATTCGATTATG
ATAGGATGGCTAGCCTGGAATGTACCGTCAGCCTGGACACTGCCAGAACTCGGCTGCCAGCCCATGGCCA
GATGGTTCTCGGGGAGCCTCGACCAGAAGAACCTCGTGGAGATCAGCCACACAGTTTTTTCCCAGAGTCC
CAACTGAGAGCAAAACTGAAGTGTCCAGGTGGGAGCTGTACCCCAGGATTARAGARAATAGGAAGCCTCA
AAGTGAGCTGTGAGGAGTTCCTGCTGATGGGCCTTCGTTATCAGCATCTGGATCCCCCTTCACCCAACAT
TGATTATATCTCCATCCAACTGGACCTCACAGATACCAGGAGCARAATTGTGTACAAGTCAGAGAGTGCG
TGGCTGCCTGTCTATATCAGAGCTGGAATTCCGAATCAGATTCCAAAGGCTGCATTCATGGCCGTGTTTA
TTCTGGAAGTGGATCAGTTCATCCTGACCTCCTTGACTACATCAGTTCTGGACTGTGAAGAAGATGAGAC
CCCTAAACCCTTGCTGGTGTTCAACATTACTAAAGCCCCGCTCCAGGGCTATGTGACTCACCTGTTGGAT
CACACCAGACCAATCTCCTCATTCACCTGGAAAGATCTCAGTGACATGCAGATCGCCTATCAGCCACCAA
ACAGCAGCCATTCTGAGAGGAGACATGATGAGGTAGAATTGGAGGTATACGACTTCTTCTTTGAARGGAG
TGCACCTATGACAGTCCACATCTCCATCAGAACAGCAGATACAAATGCCCCCCGTGTATCCTGGAATACA
GGTCTGAGTCTCCTTGAGGGGCAGTCTCGAGCCATCACTTGGGAACAGTTTCAGCTTGTCGACAATGACG
ACATTGGTGCTGTCCGGCTAGTCACCGTTGGTGGCCTGCAGCATGGATGGCTGACTTTAAGAGGGGGGAA
AGGGTTTCTCTTCACCGTGGCTGACCTCCAGGCTGGAGTTGTTCGCTATCATCATGATGACAGCGACTCC
ACCAAAGACTTCGTGGTCTTCCGGATATTTGATGGCCATCACAGCATCCGTCACAAATTCCCCATCARCG
TCTTGCCCAAAGATGATAGTCCCCCGTTCCTCATAACCAATGTTGTGATTGAACTGGAGGAGGGGCAGAC
CATCCTGATCCAGGGATCCATGCTGCGAGCTTCAGATGTGGACGCCAGTGATGACTACATCTTCTTCAAT
ATCACAAAGCCTCCACAGGCTGGGGAGATCATGAAGAAGCCAGGGCCAGGACTGATAGGCTATCCTGTCC
ATGGCTTCCTTCAGAGGGATTTGTTTAATGGAATCATTTATTATCGTCATTTTGGTGGAGAAATCTTTGA
AGATTCITTTCAATTTGTCCTGTGGGACAGCCATGAACCTCCAAATCTTTCAGTGCCACAGGTGGCAACA
ATCCATATAACTCCAGTGGATGACCAGCTTCCAAAAGAGGCTCCTGGAGTTTCTCGGCATTTGGTTGTCA
AGGAAACTGAGGTGGCCTATATAACTAAGAAACAGCTACAT TTTATAGATTCAGAATCATATGACAGGGA
GCTGGTCTACACAATAACTACTCCTCCATTTTTCTCCTTCAGTCACAGACACTTGGATGCTGGGARATTA
TTTATGGTGGACAGCATACCAAAAGTAGTTAAGAATCCTACGGCCCTGGAGCTGAGGTCATTCACTCAGC
ATGCTGIGAACTATATGAAAGTGGCCTACATGCCCCCCATGCAAGACATTGGTCCCCATTGCAGAGATGT
CCAGTTCACATTTTCTGTCAGTAACCAARCATGGCGGTACTTTGCATGGGATCTGCTTTAACATTACAATC
CTCCCAGTGGACAATCAAGTTCCTGAGGCGTTCACCAACCCTCTGARAGTGACTGAGGGAGGTCARAGCA
TCATCAGCACAGAGCACATTCTAATTTCTGATGCAGATACCAAGCTGGACAATATTGACCTCTCCCTGCG
GGAATTGCCTCTGCACGGRAGGGTGGAGCTGAATGGATTTCCTCTAAATTCAGGGGGCACATTTTCTTGGE
GGCGATCTCCATACCTTAAAAGTTAGGTATCAACATGATGGAACTGAAGTTCTTCAGGATGACCTAGTCT
TGGAGGTCACCGATGGCACAAATTCAGCAGAATTTGTACTACATGTTGAGGTATTCCCTGTCAACGATGA
GCCACCAGTCTTAAAGGCTGACCTCATGCCTGTCATGAATTGCTCAGAGGGAGGAGAGGTGGTCATCACC
TCTGAATACATTTTTGCTACTGATGTGGACAGCGATAACTTGAAGT TGATGTTTGTGATTGCTCGCGAAC
CTCAGCATGGGGTGGTGAGGAGAGCTGGAGTCACAGTGGATCAGT TCTCTCAGAGAGATGTTATCTCAGA
GGCCGTGACATACAAACACACAGGTGGCGAGAT TGGCCTGATGCCTTGTTTTGACACCATTACATTGGETG
GTTTCGGATGGAGAGGCTGGCCCTTTTGTGAATGGCTGTTGCTACAATGGACCCAATCCATCTGTTCCAC
TTCATGCGTCCTTTCCAGTGTATGATCTCAACATCACGGTATACCCAGTAGACAACCAGCCACCTTCCAT
TGCAATAGGTCCCGTGTTTGTTGTAGATGAGGGCTGCTCAACAGCCCTTACTGTTAACCATTTGTCCGCC
ACTGACCCTGACACTGCAGCAGATGACTTGGAATTTGTTTTGGTTTCTCCTCCTCAGTTTGGCTACCTCG
AAAATATACTCCCTTCTGTGGGTTTTGAAARAAGCAATATTGGCATAAGTATAGATTCATTTCAGTGGAA
AGACATGAACGCTTTTCACATTAACTATGTGCAGTCCAGGCATCTGAGGATAGAACCAACTGCCGACCAG
TTCACGGTGTACGTCACAGATGGGAAGCATCACTCCTTGGAGATACCATTTTCTATTATAATCAACCCCA
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CAAATGATGAAGCTCCTGACTTTGTAGTGCAGAATATTACTGTGTGTGAGGGTCAGATGARAAGAGCTGGA
CTCTTCCATCATCAGCGCTGTGGACCTGGACATTCCCCAGGATGCCCTGCTGTTCAGCATCACTCAARAG
CCACGCCATGGCCTCCTCATCGATAGGGGGTTTAGCAAAGACTTCTCTGAGAATAAGCAGCCAGCCAACC
CTCACCAGAAACATGCACCTGTTCACAGCTTTTCCATGGAACTCCTCAAGACTGGAATGAGGTTGACGTA
CATGCATGATGACTCAGAGAGCCTTGCTGATGATTTTACAATCCAATTGTCAGATGGGAAACATARGATA
CITAAAACCATTTCAGTAGAGGTCATCCCAGT TAATGATGAAAARACCAATGCTGAGCAAGAAGGCTGAAA
TTGCAATGAATATGGGTGAAACTCGTATTATT TCCAGTGCTATTCTTTCAGCCATAGATGAAGACTCACC
CAGGGAGAAGATTTACTATGTATTTGAAAGGCTTCCCCARAATGGGCAACTTCAGCTTAAGATAGGGAGG
GACTGGGTTCCTCTCTCCCCTGGCATGAARATGCACTCAGGAGGAAGTGGATCTGAACTTGCTGAGATACA
CACACACCGGGGCAATGGATTCCCAGAATCAAGATAGCTTCACCTTCTACCTTTGGGATGGCAACAACAG
GTCCCCTGCTCTTGACTGTCAAATCACCATCAAGGACATGGAAAAAGGTGATATTGTCATCCTTACAAAA
CCACTCGTGGTGTCTAAAGGTGATAGAGGTTTCTTAACAACCACCACGCTCCTGGCTGTGGACGGARACAG
ACAAGCCTGAGGAACTGCTCTATGTCATCACCTCCCCTCCGCGATATGGCCAGATCGAATATGTTCACTA
TCCTGGAGTTCCCATTACAAACTTCAGCCAAATGGATGTAGTGGGGCAGACAGTTTGCTATGTACACAAG
AGCAAGGTGACTGTCTCCAGTGACAGATTCAGATTCATCATCAGCAATGGACTGCGGACCGAGCACGGGG
TGTTTGAGATCACACTGGAGACTGTGGACAGAGCCCTGCCTGTGGTAACCAGGAACAAGGGGTTGAGACT
GGCCCAAGGGGCCGTGGGCCTGCTTTCCCCTGACCTCCTTCAGCTGACCGACCCTGATACACCTGCGGAG
AACCTCACCTITCCTCTTGGTTCAGCTCCCCCAGCATGGCCAGCTCTACCTGTGGGGGACAGGGCTACTTC
AACACARTTTCACCCAGCAGGATGTGGACAGCAAGAATGTGGCCTATCGGCACTCAGCAGGGGACTCCCA
GACTGACTGCTTTACTTTCATGGCCACAGACGGGACAAACCAAGGCTTTATTGTGAATGGGAGAGTGTGG
GAAGAACCTGTTTTATTCACCATTCAGGTAGACCAATTGGACAARACAGCTCCTCGTATCACACTCTTGC
ATTCCCCTTCTCAAGTGGGGCTCCTGAAAAATGGCTGCTACGGGATTTACATCACTTCCCGCGTGTTGAA
GGCATCAGACCCTGACACTGAGGACGATCAGATCATCTTTAARAATTCTACAAGGCCCAAAACATGGACAT
CTGGAGAACACAACAACAGGTGAATTTATCCATGAGAAATT TAGCCARAAGGACTTARACAGTAAGACTA
TTCTTTACATCATAAACCCATCTTTGGAAGTAAATTCAGATACCGTGGAATTTCAAATCATGGACCCCAC
AGGGAACTCGGCCACTCCTCAAATTTTGGAACTGAAGTGGTCTCATAT TGAATGGTCACAGACCGAATAT
GAAGTCTGTGAGAATGTGGGTTTGTTGCCCTTGGAAATTATCAGAAGGGGATATTCCATGGACTCGGCCT
TTGTGGGTATAAAGGTCAACCAAGTGTCAGCTGCAGTTGGAARAGATTTCACCGTGATTCCATCTAAACT
GATTCAGTTTGACCCAGGAATGTCAACTAAGATGTGGAATATAGCAATTACCTATGACGGATTAGAGGAA
GATGATGAGGTCTTTGAAGTAATTCTGAACTCCCCTGTGAATGCAGTTCT TGGCACARAGACAAAAGCTG
CAGTGAAAATTTTGGACTCAAAAGGAGGACAATGCCATCCTTCATATTCCTCCAACCAAAGCAAGCACAG
CACATGGGAGAAGGGCATTTGGCATCTGCTGCCCCCAGGGTCTTCCTCATCCACCACTTCTGGTTCCTTT
CATCTGGAAAGAAGACCTCTTCCATCTTCCATGCAGCTAGCAGTCATCAGGGGAGACACCCTGCGGGGCT
TTGATTCTACAGATCTTTCTCAARAGGAAGCTTAGGACCCGTGGGAATGGCAAAACAGTTCGTCCATCCTC
TGTTTATAGAAATGGAACAGACATCATCTATAATTATCATGGGATAGTTTCCTTGAAACTGGAGGATGAC
AGTTTCCCAACTCACAARAGGAAGGCCARAGTATCCATCATTAGTCAGCCACAAAAGACAATCAAAGTGG
CAGRAACTGCCTCAAGCAGATAAGGTGGAATCCACAACTGACTCACACTTCCCCAGACAGGACCAGTTGCC
CTCATTTCCAAAGAACTGCACTCTGGAATTAAAGGGACTCTTCCATTTTGAAGAAGGCATCCAGAAGCTG
TATCAGTGCAATGGGATCGCCTGGAAAGCCTGGAGTCCCCAAACCAAGGATGTGGAAGACAAATCCTGTC
CAGCCGGGTGGCACCAGCACTCAGGCTACTGTCACATCTTGATCACAGAGCAGAAAGGCACCTGGAATGC
GGCTGCCCAAGCTTGCAGGGAACAATACCTGGGCAACCTTGTAACTGTATTCTCCAGGCAGCACATGCGG
TGGCTCTGGGACATTGGTGGGAGAAAGTCCTTTTGGATAGGTTTGAACGACCAAGTGCATGCTGGCCACT
GGGAGIGGATCGGTGGTGAACCTGTTGCCTTCACCAATGGGAGRAGAGGGCCCTCTCCACGCTCCAAGCT
TGGAAAGAGCTGTGTTTTGGTTCAAAGACAAGGGAARATGGCARACARAAGACTGCTAGGAGAGCCAAACCT
CATAATTATGTGTGTTCCAGAAAACTCTAA
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Figure 2

(A)

MVTQESMLKAALPLFTRFIISNGLRTEHGVFEITLETVDRALPVVTRNKGLRLAQGAVGL
LSPDLLOLTDPDTPAENLTFLLVQLPQHGQLYLWGTGLLOQHNFTQODVDSKNVAYRHSGG
DSQTDCFTFMATDGTNQGFIVNGRVWEEPVLFTIQANQLDKTAPRITLLHSPSQVGLLKN
GCYGIYITSRVLKASDPDTEDDQIIFKILQGPKHGHLENTTTGEFIHEKFSQKDLNSKTI
LYIINPSLEVNSDTVEFQIMDPTGNSATPQILELKWSHIEWSQTEYEVCENVGLLPLELL
RRGYSMDSAFVGIKVNQVSAAVGKDFTVIPSKLIQFDPGMSTKMWNIAITYDGLEEDDEV
FEVILNSPVNAVLGTKTKAAVKILDSKGGQCHPSYSSNQSKHSTWEKGIWHLLPPGSSSS
TTSGSFHLERRPLPSSMQLAVIRGDTLRGFDSTDLSQRKLRTRGNGKTVRPSSVYRNGTD
TTYNYHGIVSLKLEDDSFPTHKRKAKVSITSQPQOKTIKVAELPQADKVESTTDSHEPRQD
QLPSFPKNCTLELKGLFHFEEGIQKLYQCNGIAWKAWSPQTKDVEDKSCPAGWHQHSGYC
HILITEQKGTWNAAAQACREQYLGNLVTVFSRQHMRWLWDIGGRKSFWIGKLNDQVHAGH
WEWIGGEPVAFTNGRRGPSORSKLGKSCVLVQROGKWQTKDCRRAKPHNYVCSRKL

®)

mnslswgaan avllllllaw asptfisinr gvrvmkghsa flsgddikfa ipkekdackv

61 evvmnepitq rvekltpqvf dehflpnevk yvhngepild edtvklrlyr fterdtfiet

121 filwvyllep deniithmsnn vlevpefngl sqaidknllr fdydrmasle ctvsldtart

181 rlpahgqmvl geprpeeprg dqphsffpes glraklkcpg gsctpglkki gslkvsceef
241 llmglryqhl dppspnidyi siqldltdir skivyksesa wlpvyiragi pnqipkaafin
301 avfilevdgf iltslttsvl deeedetpkp lvinitkap Iqgyvthlld htrpissftw

361 kdlsdmgiay gppnsshser thdevelevy dfffersapm tvhisirtad tnaprvswnt
421 glslleggsr aitweqfglv dnddigavrl vivgglghgw ltlrggkgfl fvadlgagv

481 vryhhddsds tkdfvvfrif dghhsirhkf pinvlpkdds ppflitnvvi eleegqtili

541 qgsmirasdv dasddyiffn itkppgagei mkkpgpglig ypvhgflqrd Ifngiiyyrh
601 fogeifedsf qfvlwdshep pnlsvpqvat ihitpvddql pkeapgvsrh lvvketevay
661 itkkqlhfid sesydrelvy tittppffsf shrhldagkl fmvdsipkvv knptalelrs

721 fighavnymk vaymppmqdi gpherdvgft fsvsnghggt Ihgictniti Ipvdnqvpea
781 finplkvteg gqsiistehi lisdadtkld nidlslrelp Ihgrvelngf plnsggtfsw

841 gdlhtlkvry ghdgtevlqd dlvlevtdgt nsaefvihve vipvndeppv lkadlmpvmn
901 cseggevvit seyifatdvd sdnlklmfvi arepghgvvr ragvtvdgfs qrdviseavt
961 ykhtggeigl mpcfdtitlv vsdgeagpfv ngecyngpnp svplhasfpv ydlnitvypv
1021 dngppsiaig pvfvvdeges taltvnhlsa tdpdtaaddl efvivsppqf gylenilpsv
1081 gfeksnigis idsfqwkdmn afhinyvgsr hlrieptadq ftvyvtdgkh hsleipfsii
1141 inptndeapd fvvgnitvee ggmkeldssi isavdldipq dallfsitgk prhgllidrg
1201 fskdfsenkq panphgkhap vhsfsmellk tgmrltymhd dsesladdft iglsdgkhki
1261 Iktisvevip vndekpmlsk kaeiamnmge triissails aidedsprek iyyvferlpq
1321 ngqlqlkigr dwvplspgmk ctgeevdlnl Irythtgamd sqnqdsfify Iwdgnnrspa
1381 Idcqitikdm ekgdiviltk plvvskgdrg flititllav dgtdkpeell yvitsppryg
1441 gieyvhypgv pitnfsqmdv vgqtveyvhk skvtvssdrf rfiisnglrt ehgvfeitle
1501 tvdralpvvt mkglrlaqg avgllspdll gltdpdtpae nitfllvglp ghgqlylwgt
1561 glighnftqq dvdsknvayr hsggdsqtdc fifmatdgtn qgfivngrvw eepvlitiqv
1621 dqldktapri tllhspsqvg llkngeygiy itsrvlkasd pdteddqiif kilggpkhgh
1681 lentttgefi hekfsqkdin sktilyiinp slevnsdtve fqimdptgns atpqilelkw
1741 shiewsqtey evcenvgllp leiirrgysm dsafvgikvn qvsaavgkdf tvipskligf
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1801 dpgmstkmwn iaitydglee ddevfeviln spvnavigtk tkaavkilds kggqchpsys
1861 snqskhstwe kgiwhllppg ssssttsgsf hlerrplpss mgqlavirgdt Irgfdstdls

1921 qrklrtrgng ktvrpssvyr ngtdiiynyh givslkledd sfpthkrkak vsiisqpqkt

1981 ikvaelpqad kvesttdshf prqdglpsfp knctlelkgl fhfeegigkl yqengiawka
2041 wspqtkdved kscpagwhqh sgychilite gkgtwnaaaq acreqylgnl vtvfsrqghmr
2101 wiwdiggrks fwigindqvh aghwewigge pvafingrrg psprsklgks cvlvgrqgkw
2161 qtkdcrrakp hnyvesrkl
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Figure 3

GCTGGTTGGGTCCGCAGGGACARAACTGAGCTTTTGTTAATGAGGTCGGTTGCCTCTTCCCAGTCTCTTCCCAGCT
TCCTTTCTCACTACTAGTTTTGTACTAACTGCTCCGCCACTCGCCGAGCCAGAGCAGCCTCTCCCGCCTGCAGCAC
ACAGGCACACACACACTCAGACACAGGCACACACACATTCACAAATGGGCACACAGTCACATACAGACACACCCAC
TCACAGAGGTACRCACACAGGCACACATACARACACGATAGACACACAATCACCACACACAGACACATACACAGGC
ARATGCCTTCACATGCATGCACACATAGTGACCCACCCCACACATGTGCATGCATTCTCACGCATGCTCCACACAC
ACACGGGGGCACACACATACGCACAGGCCGCACATGCCCACACCCACACATGTACATACTCACACAGACTCTTCCA
ACACACTTTTTTTCTGCCCTTCTTTTCTTCCAACACATTCCCATCTTCARAGGTTTTTATTTAAATTTAGATGAGA
AGCCCAGCATTCAGAAGGGACAGGGCCCGTTTTAACTTTTGTCATGGCAT TTAAGGGAARAGATAGGATGGARCTA
GATCCTARGGTGCTGTTTTTAAGTACCACCTTAGTTCTTCCATTTGTAAGGCTTTTTGTGTGTCTGGCTCTTTTCG
AAAACCCATAAAAATCCCATTAATCTGATCCATTTGCATATAGTGCGTGATCCCAATAATGCAGATATATCACTGG
CCAAGARCTGTCCTCTCAACAGAGATTCACATAGTTAACTTGTCAGTATTCAGTGGT CTGTGARAGTCTTAATCCT
TAACAACTGTTTAATAAAATGCTTTCCTGTATTTTATTCCCACCAGGARAAAAARAAGATARTGGCCTACCATCTGG
CCTTCTAAATTAACCATAAAGAGAGAATTTGAAGTATTAACTCACTTTGGGGGAACTGTTTATATTAAGACATGTC
TGGCTATCCTAARACCTTTGCCRAAAATATAGAACACTGTGAATCCAATTCAACCTAGATGTGETTTCCCGTAACAA
GGTCACARCACCATATGCCTTTCTTTGGARGCCATARGGARAAGAGAGAGGARAATGARARAGGAGAAGARAATTA
CATGAGGAAGGRAGAAAGAARAGAGAAAAATGTARAGAAGARAAGAATGCATAAGAAGGGAGARAARARTTATGTA
TTTTAAAARACATGCTTTGTGGTTACTTTAGCAATGAATGGTGCATATACACTTACTCAARGTCATCGGAGATTTCA
AATCTTCAAGAATTTCTTGATTCATTTTATTTGCTCTGAGAATAAGTAGGTGARAGTTAAGAATCACTARGCTCTT
TATAAGTGAACAGATATTATTTACTARACACAGTTATTATTAAATARATATAGTGACAATGTGTGAGTCATATATT
AATCCTGAAAAGGCAAGAAATAAAGCCTTAATAATGACAGTTAAGAAACACAGCATAATAGACAATTTTATTCCCC
AACTGATTTTCAAAATTGCCCAGGTTGTGAATATCTTACCTGCARAGARATGARGATGGTTTTAGARGCTGTTAGT
TGAGACTCGGATTCCATTTGACARAGGAATTGTATACTATGTACABACGGTTGCATCAACATGCTTATTCTAACAT
CTAAATAAGGTTTATAGATTAGTCTAGAAACTAATAAGGT TTATAGATTAGT T TATAGATAGATTATARAGTTTAT
AGATAGATTAAGAGCTAAATAAGGT TTACAGATTAGTCTAGARACAGAGATARATGTCTTTATATCACTTCTATGG
GARAAATARCTTAAGCATGCTAAGCAAARARATARCARACT TAGAT TGTAAAGTAT T TCAAAAAGTCCGCAGGAGAT
ATAATCTTTCCAAAGTTAATTATATACATGAAGCTTGGCCTAACTGTGCTGAACATATTCTGARATAGGCAGTTAA
GAGTTAGATCAGTCAAARATGTCCTGARATCTGARGTACCTGTTTATACAAATGTCATTCCTTCTATCTGCCACARA
TGAATARGGGCCTGGAAATAATACAATTATCAACTTCAATCAATAARATACTGTTTGAACAGATTGARAATGCCAAG
CTAGGGAATTTAAARAGAACTAGTCAAAGARACAACARAGAATTCTTCCCCTAARAGCATGTGCTGCTGAACTTAG
TGCTGGCACAARATTCATTTTTARAGAAATCATTTTACTTCTAGCCCTAGT TGGAGTGATAATGAARRAATATCAAL
TGTGTGTTGGAGATTGGCATATCATTTTGGATTGTAAATATGAATGATTTTTGT TGAATTGCTGTAGAATGTAGCA
TTCTCTGAAAGGCATAGCCAATGCCTTCACCAACAATTCATATAAAAAAT TAGGAATGTGCCTATTARATTTTGAC
GATGGCAGCAGACAGAAGTGTITATCTATTGCAACGTAAAGATAGTTTTCCACTGAGTCTCTAACACTAGATGGCCA
TGGGAAGCAATACTATGGCAAGAGAAGAGGATGAGT CCAGGRATAGARAGGTTATACATACCACAATTGARATAAT
AAACATGAAARCAAATARATARAGAAAAGCAATACAAACACCTCTGTGTACCAGAARAGAGCAATAACACAGCCGA
TGAGAGGGTTTATAGGAAGAGCCTTGCTGACCTCAGACTTGGGAGCTGACAACGTGAT TAGGGGT TATCAGGAAAT
ARARCCACCCCTGAGCAGGGCACAAGAGCAGCGTGCTCTGCTTGCCATGAGAGCGCTACCGGCCAATTTGACTGTC
ARCATGAATGCAAAATCCTAAATAACTAATTTACAAATCARATTCAGCTCTGCTTTTTARAAGACARCATGACCAR
TAGCGATGAATTTTTCTTTCAGGATTGCAAGGATGTTTCARAATCAGAACATCTAGCAGT TTAATATATTAAAGAR
GGRAAAAARGGCATGACTATCTTAATAAGTGCAGARAAAAGACATTCAGTARAATTTAATACTCATTCATTARAAAA
CCAAAAACTGARAARCTATTAGCCAACTAGGTCTGGAAGGGAAGTTCCTAAATCCAATTARAGACATCTTACTCCAR
TCTCCACAATTCARCATTGGATAGGAGATCCTAACCAACACAGTAAGT CARGATAAAAARATGAGGCATAARAATT
TAARAGGAARAAATAAACCTTTCATTATTTGCARAAGATARGAGTCTCTGTACAAATATGCARAAGAATTTACTGTT
TGAACTATTCAAAGAGTTCAGCAAGTTTGTTGGACATAAGGTCAACATACAARAATAGATGCGCGT TCATATATACA
AGTARCAACTAATTACTGARAATACTTTTTAAAAGACAGCTTTTATAATAGCAGCAARACTTTAATGAGCCTGGTA
ATTCATCTARATTAATTAAATTTGGGTARAATTTCATGAAGAAAATARAAAATTAATAAAGGGCATARAAAATCTA
GATAAATGGGAAGATAATATCARACTGGTTGAGAAGACTTAATAATGTARRAATGTCAAT TCTCCCARAATTAARA
TTTCAATGCAGTGTCRATTGGAATGCCAACAAGGCATTTTATATARATATGTGTACACATATACACATTATGTACA
TATATGTTATATATGTATATTATATATACTATGAAATATATAAATTATATGTATTTATATATT TGTATATATTTTG
TGTGTGIGTGTGTATGTGTGTGTGTGTATATATATATATATATATATATATATATATATATATAAAATGACAAGCT
GATACTARAATTTATCTAAAAGAATAAARACCAGGAATGGCCARGACAAATTGARGAAGATACATTTAATGATTAA
TTTCCCTGCTAAATATTGATATTTTATATTATARAGTTTTARCAATTAAGARATTGTGGAATTTTCACAGTGATAG
AAGGCARAAGAAAGAGTCTAGARAAGCTTGGAAGCAGGTCACTCACATATAGCAACCTGGTGTATGACCAAGGTCAG
AATAGARGTCAGTGAAGARATAATAGACAATCAATAATACGTTGACAGGACAATAGGTTATCCATATGGAARACAT
AGCATCAGAACTCTACTTCATATCATATATCAAAAAACATTAGATCTTTACCTCATACTATACACCARAACAAATT
GCAGTTGATTTGAGTATCTTAATTTGATAACARAGCCTTTAACTTTTGGAACCAAAAAAATCAAGGAATATCTTCT
TAATATCAAGGGARAATTTCI TAAGTGTGATACAATAAGTARAGGCTATARAAGARAARACTTGATATATTTTATAT
AATAATTAAAATTTCCCATGGAGCAAAAACTTAAAAGTTTTTTTTTAAAAAAAAAAACAGAAATTGGGAGAAGGTA
CTGAAAATGAAAATAAATTACAAAATCTTTATGCTCAARATTTARAGAAGCTTCTGAAGCCTATACAAATCATTAA
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GAAARAAATCTTAATATTCTCCTTTTATTARAGGAGAAGACACACARATGGCTAATAAATACATGARAGCATCCAA
TTACACAAACAATCAGGCCAGTACARATGGAGACTAAAAATGAGACTCTCTCAGATARATARAACGTTTAAAATCT
TACAATAAATTAAATCTGGTARATTAAATAAATTAAAT CTGGTAARAGATAAGCGGGGGGAARACTCTTAGTTGCT
ACTGGAAGTTTTARATAGACACAAACACTTAGRAARGTAGTCTGACCATTTCTAGTARAAGTARATATTCCAARAAC
CTTARATTAGGCATTTTAACTTCTAGAGTTACACTTAGATTCTCATATGTGTACAAAAAGT CTTATACCTGACATT
CTTTGCCATTGTAATTGAARAATATTGARACAACCATCATCTAAACCARAARGATGTTGAGTAAAGAAAGCARATT
GCAGCCAGGTGCAGTGGCTCACACCTGTAATCCTAGCACTTTGGGAGGCCCAGGCGGGTGGATCACTTGAGGTCAG
GAGTTTGARACCAGACTGGCTAACATGGTGAAACCCCATCTCTACTAARAATAGCARARARATTAGCTGGGCATGG
TGGTAGGTGCCTGTAATCCCAGCTACTTGGGAAGCTGAAGCAGGAGAAT CACTTGAACCTAGATGTGGTGGTTGCA
GTGAGCCAAGATCACACCACTGCACTCCAGCCTGGGTGACAGAGCAAGACTCTGTCTCARAAAAARARARAGARAA
AAGGARAATTGCARRAGTACAGGAACATGCTTTAATAAGGATTACACTGAATCTGTAGATCACTTTGGGTAGTATGG
ACATTTTAACTATATTAAGTCTTCCAATCCATGTACATGGGCTGTCTTTCCAATTATTTGTTCCTTCTTTAATATT
TTTATCAATGATTTGTAGTTTTTAGTGTACAGCGTATGAGACTTTCATCTTGATTACATTTATCACTARGTARAGA
GGACTTTTAARAAAAGTGTTTTTATAAARARACTTTACATGGAT TTCAAAAATTCTTTGCACCAARATAAATCTGTA
CTAACTTGTTATAACATGTCGGAACGTCTAGCTTGAGGCACTAACAACTATAAGACACCAGTTTGAARAGAACTGC
TATCAGAGCAACATGAATTCTGCTAARATTGAAATAAGAGCAAAGATCAAATTTACGGTGGAAGAATAGTGAAATC
ATTGGTGCTTTATGARAAGTTTGTGGGGARAATGCCCCCACAGAAATCAGCAGTTTGCAARTGGATAACTCATTTT
ABRGAAGAGATGAGACAATGTTGAAGATGAAGCTCACAGGGGCAGACCATCCACATCARAATGCGARAARARRATTC
ATTTAGTTCATACCTTAATTGAAGAGAATCAATGATTAATAGCACAGACAACAGTCTACACCATAGACACCTCAGT
TGGTTCAGCTTACACARATTCTGACCARAARATTARAGTCAAGCARACTTACCATTTGAGTGGTGCCAAAATGATTG
TGCTGTGATCGGCTGTAGACARGAACAGAGTTTTCAATGGARATTTTAAACRAGGAGGATCAAGATCCTGAAGGAT
TTCTTTAAATAATTACAARCAGAAGATAAAACACTGCTTTACCAGTATGCCCCTGAAGACAAGGAACAATCAAAGCA
ATGACTACCARAAGGTGAAAGTTGTCCAGCCARAGCAAARRAGCAGACCAGTCAAGAGCAAAGATCATAGCARACTTG
TTTCGGATGTTCAAGGAATTTTGCTTGTTAACTTTCTGGAGGACCARAGAACGATAAGATTTGCATACTATGAGAG
TGTTTTAAGARAGTTAGCCAAAGCTTTAGCAGARARACACGCAGGAAAGCTTTGCCAGAGTCCACCTCCACCAGGA
CAATGCTGCTGCTCATTCCTTTAATTGAACAATGGCCATTTTGCAAGACT TTTGATGGGARATCATTATACATCCA
TCTTACAGTCTCCAAATTTGGCTCCTTCTGACTTCTTTITTTTCCCCTAACCTTARARAGTCTTTARAGAGAACCCA
TTTTTCTTCATCTAATAATGTTAARAAGACTGCATTGATATGGCTAAACTGCCAGTATTTCCAGGTCTTTAGGGAC
AGACTAATTAGCTGGTATTATCATTTACAAAAGTATCTTGAACTTCATGGAGT TTATATTGAGAAATARAGTATGT
ATTTTTTATTTTTATTTTTTAATTTAATTTTTCCACAATTTTTAARAGTCCCCTCATATGGCATTITATTGTGTTTA
GGTARATTCCTTTTATACCCAGAAARAAATCATCARATTCATATGAAACCACARAAGATTTGARATGGCCAAAACA
ATCTTARARAAARAAGAAGAAARACTGGAGACARCARCACCTCCTGATTTCARAATATAATACAAAGCTATATTAATC
AAAACAGTGTGATACTGACATAARAACAGAGATAGAGACCAATGGAACAGAATAAAGAGCCCAGAAATARACCCAG
GCATGTACAGTCAACTGATCTTTGACAAGGGTTACACAAATACGCAATGGGGAAGAGACAGTTICTTCAACTGATGG
TGTTGGCARAACTGAATATTCACATGCAGAAGAATGARATTGGGCCCTTAGCTTACACAATATACAAAAATCACCT
CAAAATAGATTAAAAACTTAAGTGTTACACATGAAACTATGAAACT TGTAGAAGARAACGTAGGGGAAAAGCTTTA
TGACATTAGGCTTGACRATGATCTGTTGGATATAATACCARAAATAATATAAGTAACATTGGAACAAGAATCACTG
AGGAGGAAAATTCCAAAAAAAAAAAAARAAAAAARAAAAAAACGCCAGAAGTAACAAAAGCARAATTAGACAAGTA
AAACTACATCAGACTAAAAGTCTTCTGCACAGTAAACAAAACACTCAACAGATTAARAGGTAACCCACAGAATAGG
GAARAATATTTGCAAATCATATTTCTGATAAGGGATTAATATCCAARATATACAAGGAACTCCTGCAACTCAATTA
ARAAATGGGCARRATCTCAATAGACATTTTTAAATGGGCAARAAARATTCAACAGACATTTICTTTAAGATATARAAR
TGGCCARAAGGTATATAAAAAATGCTTG
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