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MPTENAKTS AS MODIFIERS OF THE PTEN/AKT PATHWAY AND »
METHODS OF USE “

BACKGROUND OF THE INVENTION ,

[0001] Intracellular levels of phosphorylation are regulated by the coordinated action of
protein kinases and phosphatases. Somatic mutations in the PTEN (Phosphatase and
Tensin homolog deleted on chromosome 10) gene are known to cause tumors in a variety
of human tissues. In addition, germline mutations in i’TEN are the cause of human
diseases (Cowden disease and Bannayan-Zonana syndrome) associated with increased

. risk of t;reast and thyroid cancer (Nelen MR et al. (1997) Hum Mol Genet, 8:1383-1387;
Liaw D et al. (1997) Nat Genet, 1:64-67; Marsh DJ et al. (1998) Hum Mol Genet, 3:507-
5 145). PTEN acts as a tumor suppréssor by regulating several signaling pathways through
the second mes_seriger phospﬁatidylinositol 3,4,5 triphosphate (PIP3). PTEN
dephosphorylates the D3 position of PIP3 and downregulates signaling events dependent
on PIP3 levels (Maehama T and Dixdn JE (1998) J Biol Chem, 22, 13375-8). This
inhibits downstream targets mainly protein kinase B (PKB/AKT). PTEN sequence is
conserved in evolution, and exists in mouse (Hansen GM and Justice MJ (1998) Mamm
Geﬁome, 9(1):88-90), Drosophila (Goberdhan DC et al (1999) Genes and Dev, 24:3244-

" 58; Huang H et al (1999) Development 23:5365-72), and C. elegans (Ogg S and Ruvkun’
G, (1998) Mol Cell, (6):887-93). Studies in these model organisms have helped to
elucidate the role of PTEN in processes rélevant to tumorigenesis. In Drosophila, the
PTEN homolog (dPTEN) has been shown to regulate cell size, survival, and proliferation
(Huang et al, supra; Goberdhan et al, sﬁpra; Gao X et al, 2000, 221:404-418). In mice,
loss of i’TEN function increases cancer susceptibility (Di Cristofano A et al (1998)
Nature Genetics, 19:348-355; Suzuki A et al (1998) Curr. Biol., 8:1169-78).

[0002] AKT signaling ’is frequently hyperactivated by a variety of mechanisms iﬁ a wide
range of human cancers, including melanoma, breast, lung, prostate, and ovarian tumors
(see Vivanco I and Sawyers CL (2002) Nat Rev Cancer. 2(7):489-501; Scheid MPand
Woodgett JR (2001) J Mammary Gland Biol Neoplasia. 6(1):83-99). In tumor cells, the
AKT protein kinase activity can be elevated by amplification and overexpression of the

AKT?2 gene, or by increased production of phosphatidylinositol (3, 4, 5) trisphosphate
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(PIP3;), which activates AKT by recruitment to the plasma membrané. In normal
phosphoinositide metabolism, phosphatidylinbsitol (3, 4) bisphosphate (PIP2) is
phosphorylated by phosphatidylinositol 3-kinase (PI3K) to generate PIP3, and PIP3 is
dephosphorylated back to PIP2 by the lipid phosphatase PTEN. Most commonly,
however, PIP3 levels in tumor cells are elevated by mutation or deletion of the PTEN
tumor suppressor, at rates as high as 40-50% of prostate cancefs.

[0003] The PTEN/AKT pathway promotes tumor progression by enhancing cell
proliferation, growth, sﬁrvival, and motility, and by suppressing apopfosis. These effects
are mediated by several AKT substrates, including the related transcription factors FKHR
and AFX, for which phosphorylation by AKT mediates nuclear export. Signaling
through the TOR (mTOR) branch of the PTEN/AKT signaling pathway regulates protein
synthesis, which is directly involved in thé growth activation and cellular transformation
properties of AKT signaling. TOR directly phosphorylates several targets including
4EBP1 and p70S6 kinase. p70S6 kinase directly phosphorylates ribosomal protein S6
(RPS6) (Bader AG et al. (2004) Oncogene 23:3145-3150; Hay N et al. (2004) Genes
Dev. 18:1926-1945). Additional direct AKT substrates have been identified which can
serve as a readout for PTEN/AKT signaling activity, including the protein PRAS40
(Kovacina KS et al. (2003) JBC 278(12):10189-10194).

[0004]  Identification of the involvement of novel genes in particular pathways, such as
disease pathways, and their ﬁnction in such pathways can directly contribute to the
ﬁnderstanding of modulation of these pathways. Further, the identified genes may be
attractive candidate targets for novel therapeutics. |

[0005]  All references cited herein, including patents, patent applications, publications,
and sequence information in referenced Genbank identifier numbers, are incorporated

herein in their entireties.

SUMMARY OF THE INVENTION
[0006] We have discovered genes that modify the PTEN/AKT pathway in human cells,
hereinafter referred to as MODIFIER OF PTEN/AKT (MPTENAKT). The invention
provides methods for utilizing these PTEN/AKT modifier genes and polypeptides to
identify MPTENAKT-modulating agents that are candidate therapeutic agents that can be
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used in the treatment of disorders associated with defective or impaired PTEN/AKT
function and/or MPTENAKT function. Prefqrreci MPTENAKT-modulating agents
specifically bind to MPTENAKT polypeptides and restore PTEN/AKT function. Other
preferred MPTENAKT-modulaiting agents are nucleic acid modulators such as antisense
oligomers and RNAI that repress MPTENAKT gene expression or product activity by,
for example, binding to and inhibiting the respective nucleic acid (i.e. DNA or mRNA).

- [0007] MPTENAKT modulating aigents ma)i be evaluated by any convenient in vitro or
in vivo assay for molecular interaction with an MPTENAKT polypeptide or nucleic acid.
In one embodiment, candidate MPTENAKT modulating agents are tested with an assay -
system comprising an MPTENAKT polypeptide or nucleic acid. Agents that produce a
change in the activity of the assay system relative to controls are identified as candidate
PTEN/AKT modulating ageiits. The assay system may be cell-based or cell-free.
MPTENAKT-modulating agents include MPTENAKT related proteins (e.g. dominant
negative mutants, and biotherapeutics); MPTENAKT -specific antibodies; MPTENAKT
-specific antisense oligomers and other nucleic acid modulators; and chemical agents that
speéiﬁcally bind to or interact with MPTENAKT or compete with MPTENAKT binding
partner (e.g. by binding to an MPTENAKT binding partner). In one specific
embodiment, a small molecuie modulator is identified using a‘ binding assay. In specific
embodiments, the screening assay system is selected from an apoptosis assay, a cell
proliferation assay, an angiogenesis assay, and a hypoxic induction assay.

[0008] In another embodiment, candidate PTEN/AKT pathway modulating agents are
further tested using a second assay system that detects changes in the PTEN/AKT
pathway, such as angiogenic, apoptotic, or cell proliferation changes produced by the
originally identified candidate agent or an agent derived from the original agent. The
second asséy system may use cultured cells or non-human animals. In specific
embodimerits, the secondary assay system uses non-human animals, including animals
predetermined to have a disease or disorder implicating the PTEN/AKT pathway, such as
an angiogenic, apoptotic, or cell proliferation disorder (e.g. cancer).

[0009] The invention further provides methods for modulating the MPTENAKT function
and/or the PTEN/AKT pathway in a mammalian cell by contacting the mammalian cell

with an agent that specifically binds an MPTENAKT polypeptide or nucleic acid. The
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agent may be a small molecule modulator, a nucleiq acid modulator, or an antibody and
may be administered to a mammalian animal predetermined to have a pathology
associated with the PTEN/AKT pathway.

DETAILED DESCRIPTION OF THE INVENTION

[0010] We designed a genetic screen to identify suppressors genes that when inactivated,
decrease signaling through the PTEN/AKT pathway. Several genes were identified.
Accordingly, these MPTENAKT genes (i.e., nucleic acids and polypeptides) are
attractive drug targets for the treatment of pathologies associated with a defective
PTEN/AKT signaling pathway, such as cancer; Table 1 (Example II) lists these genes.

[0011]  Invitro and in vivo methods of assessing MPTENAKT function are provided
herein. Modulation of the MPTENAKT or their respective binding partoers is useful for
understanding the association of the PTEN/AKT pathway and its members in normal and
disease conditions and for developing diagnostics and therapeutic modalities for
PTEN/AKT related pathologies. MPTENAKT-modulating agents that act by inhibiting
or enhéncing MPTENAKT expression, directly or indirectly, for example, by affecting an
MPTENAKT function such as enzymatic (e.g., catalytic) or binding-activity, can be
identified using methods provided herein. MPTENAKT modulating agents are useful in

diagnosis, therapy and pharmaceutical development.

Nucleic acids and polypeptides of the invention
[0012]  Sequences related to MPTENAKT nucleic acids and polypeptides that can be
used in the invention are disclosed in Genbank (referenced by Genbank identifier (GI) or

RefSeq number), shown in Table 1 and in the appended sequence listing.

[0013]  The term “MPTENAKT polypeptide” refers to a full-length MPTENAKT protein
or a functionally active fragment or derivative thereof. A “functionally active”
MPTENAKT fragment or derivative exhibits one or more functional activities associated
with a full-length, wild-type MPTENAKT protein, such as antigenic or immunogenic
activity, enzymatic activity, ability to bind natural cellular substrates, etc. The functional
activity of MPTENAKT proteins, derivatives and fragments can be assayed by various

methods known to one skilled in the art (Current Protocols in Protein Science (1998)
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Coligan et al., eds., John Wiley & Sons, Inc., Somerset, New Jersey) and as further
discussed below. In one embodiment, a fﬁnctionally active MPTENAKT polypeptide is
an MPTENAKT derivative capable of rescuing defective endogenous MPTENAKT
activity, such as in cell based or animal assays; the rescuing derivative may be from the
same or a different species. For purposes herein, functionally active fragments also
include those fragments that comprise one or more structural domains of an
MPTENAKT, such as a kinase domain or a binding domain. Protein domains can be
identified using the PFAM program (Batetﬁan A., et al., Nucleic Acids Res, 1999,
27:260-2). Methods for obtaining MPTENAKT polypeptides are also further described
below. In some embodiments, preferred fragments are functionally active, domain- ‘
containing fragments eomprising at least 25 contiguous amino acids, preferably at least
50, more preferably 75, and most preferably at least 100 contiguous amino acids of an
MPTENAKT. In further preferred embodiments, the fragment comprises the entire
functionally active domain. '

[0014] The term "MPTENAKT nucleic acid" refers to a DNA or RNA molecule that
encodes an MPTENAKT polypeptide. Preferably, the MPTENAKT polypeptide or

"nucleic acid or fragment thereof is from a human, but can also be an ortholeg,.or
~ derivative thereof with at least 70% sequence identity, preferably at least 80%, more
 preferably 85%, still more preferably 90%, and most preferably at least 95% sequence

identity with human MPTENAKT. As used herein, “percent (%) sequence identity” with
respect to a subject sequence, or a specified portion of a subject sequence, is defined as
the percentage of nucleotides or amino acids in the candidate derivative sequence
identical with the nucleotides or amino acids in the subject sequence (or specified portion
thereof), after aligning the sequences and introducing gaps, if necessary to achieve the -
maximum percent sequence identity, as generated by the program WU-BLAST-2.0a19
(Altschul et al., J. Mol. Biol. (1997) 215:403-410) with all the search parameters set to
default values. The HSP S and HSP S2 parameters are dynamic values and are
established by the program itself depending upon the composition of the particular
sequence and composition of the particular database against which the sequence of
interest is being searched. A % identity value is determined by the number of matching

identical nucleotides or amino acids divided by the sequence length for which the percent
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identity is being reported. “Percent (%) amino acid sequence similarity” is determined by
doing the same calculation as for determining % amino acid sequence identity, but
including conservative amino acid substitutions in addition to identical amino acids in the
computation. ' _

[0015] A conservative amino acid substitution is one in which an amino acid is
substituted for another amino acid having similar properties such that the folding or
activity of the pfotein is not significantly affected. Aromatic amino acids that can be
substituted for each other are phenylalanine, tryptophan, and tyrosine; interchangeable
hydrophobic amino acids are leﬁcine, isoleucine, methionine, and valine; interchangeable
polar amino acids are glutamine and asparagine; interchangeable basic amino acids are
arginine, lysine and histidine; interchangeable acidic amino acids are aspartic acid and
glutamic acid; and interchangeable small amino acids are alanine, serine, threonine,
cysteine and glycine.

[0016]  Alternatively, an alignment for nucleic acid sequences is provided by the local
homology algorithm of Smith and Waterman (Smith and Waterman, 1981, Advances in
Applied Mathematics 2:482-489; database: European Bioinformatics Institute; Smith and
Waterman, 1981, J. of Molec.Biol., 147:195-197; Nicholas et al., 1998, "A Tutorial on
Searching Sequence Databases and Sequence Scbring Methods" (www.psc.edu) and
references cited therein.; W.R. Pearson, 1991, Genomics 11:635-650). This algorithm
can be applied to amino acid sequences by using the scoring matrix developed by
Dayhoff (Dayhoff: Atlas of Protein Sequences and Structure, M. O. Dayhoff ed., 5 suppl.
3:353-358, National Biomedical Research Foﬁndation, Washington, D.C., USA), and
normalized by Gribskov (Gribskov 1986 Nucl. Acids Res. 14(6):6745-6763). The
Smith-Waterman algorithm may be employed where default parameters are used for
scoring (for example, gap open penalty of 12, gap extension penalty of two). From the
data generated, the "Match" value reflects "sequence identity."

[0017]  Derivative nucleic acid molecules of the subject nucleic acid molecules include
sequences that hybridize to the nucleic acid sequence of an MPTENAKT. The stringency
of hybridization can be controlled by temperature, ionic strength, pH, and the presence of
denaturing agents such as formamide during hybridization and washing. Conditions

routinely used are set out in readily .available procedure texts (e.g., Current Protocol in
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Molecular Biology, Vol. 1, Chap. 2.10, John Wiley & Sons, Publishers (1994); Sambrook
et al., Molecular Cloning, Cold Spring Harbor (1989)). In some embodiments, a nucleic
acid molecule of the invention is capable of hybridizing to a nucleic acid molecule
containing the nucleotide sequence of an MPTENAKT under high stringency .
hybridization conditions that are: prehybridization of filters containing nucleic acid for 8
hours to overnight at 65° C in a solution comprising 6X single strength citrate (SSC) (1X |
SSCis 0.15 M NaCl, 0.015 M Na citrate; pH 7.0), 5X Denhardt's solution, 0.05% sodium
pyrophosphate and 100 pg/ml herring sperm DNA; hybridization for 18-20 hours at 65°
C in a solution containing 6X SSC, 1X Denhardt's solution, 100 pg/ml yeast tRNA and

0.05% sodium pyrophosphate; and washing of filters at 65° C for 1h in a solution
containing 0.1X SSC and 0.1% SDS (sodium dodecyl sulfate).

[0018] . In other embodiments, moderately stringent hybridization conditions are used that
are: pretreatment of filters containing nucleic acid for 6 h at 40° C in a solution
containing 35% formamide, 5X SSC, 50 mM Tris-HCI (pH7.5), 5mM EDTA, 0.1% PVP,
0.1% Ficoll, 1% BSA, and 500 pg/ml denatured salmon sperm DNA; hybridization for
18-20h at 40° C in a solution containing 35% formamide, 5X SSC, 50 mM Tris-HCl
(pH7.5), SmM EDTA, 0.02% PVP, 0.02% Ficoll, 0.2% BSA, 100 pg/ml salmon sperm
DNA, and 10% (wt/vol) dextran sulfate; followed by washing twice for 1 hour at 55° C in
a solution containing 2X SSC and 0.1% SDS.

[0019]  Alternatively, low stringency conditions can be used that are: incubation for 8
hours to overnight at 37° C in a solution comprising 20% formamide, 5 x SSC, 50 mM
sodium phosphate (pH 7.6), 5X Denhardt’s.solution, 10% dextran sulfate, and 20 pg/ml
denatured sheared salmon sperm DNA; hybridization in the same buffer for 18 to 20
hours; and washing of filters in 1 x SSC at about 37° C for 1 hour.

Isolation, Production, Expression, and Mis-expression of MPTENAKT Nucleic
Acids and Polypeptides ' - ' t
[0020] MPTENAKT nucleic acids and polypeptides are useful for identifying and testing
agents that modulate MPTENAKT function and for other applications related to the
involvement of MPTENAKT in the PTEN/AKT pathway. MPTENAKT nucleic acids

and derivatives and orthologs thereof may be obtained using any available method. For
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instance, techniques for isolating cDNA or genomic DNA sequences of interest by
screening DNA libraries or by using polymerase chain reaction (PCR) are well known in
the art. In general, the particular use for the profein will dictate the particulars of
expression, production, and purification methods. For instance, production of proteins
for use in screening for modulating agents may require methods that preserve specific
biological activities of these proteins, whereas production of proteins for éntibody
generatioh may require structural integrity of particular epitopes. Expression of proteins
to be purified for screening of antibody production may require the addition of specific
tags (e.g., generation of fusion proteins). Overexpression of an MPTENAKT protein for
assays used to assess MPTENAKT function, éuch as involvement in cell cycle regulation
or hypoxic response, may require expression in eukaryotic cell lines capable of these
cellular activities. Techniques for the expression, production, and purification of proteins
are well known in the art; any suitable means therefore may be used (e.g., Higgins SJ and
Hames BD (eds.) Protein Expression: A Practical Approach, Oxford University Press
Inc., New York 1999; Stanbury PF et al., Principles of Fermentation Technology, ond
edition, Elseﬁer Science, New York, 1995; Doonan S (ed.) Protein Purification
Protocols, Humana Press, New Jersey, 1996; Coligan JE et al, Current Protocols in
Protein Science (eds.),* 1999, John Wiley & Sons, New York). In particular
embodiments, recombinant MPTENAKT is expressed in a cell line known to have
defective PTEN/AKT function. The recombinant cells are used in cell—based screening
‘assay systenis of the invention, as described further below.

[0021]  The nucleotide sequence encoding an MPTENAKT polypeptide can be inserted
into any appropriate expression vector. The necessary transcriptional and translational
signals, including promoter/enhancer elem'ent., can derive from the native MPTENAKT
gene and/or its flanking regions or can be heterologous. A variety of host-vector
‘expression systems may be utilized, such as mammalian cell systems infected with virus
(é.g. vaccinia virus, adenovirus, efc.); insect cell systems infected with virus (e.g.
baculovirus); microorganisms such as yeast containing yeast vectors, or bacteria
transformed with bacteriophage, plasmid, or cosmid DNA. An isolated host cell strain
that modulates the expression of, modifies, and/or specifically processes the gene product

may be used.
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[0022] To detect expression of the MPTENAKT gene product, the expression vector can
comprise a promoter operably linked to an MPTENAKT gene nucleic acid, one or more ‘
origins of replication, and, one or more selectable markers (e.g. thymidine kinase activity,
resistance to antibiotics, efc.). Alternatively, recombinant expression vectors can be

- identified by assaying for the expression of the MPTENAKT gene product based on the
physical or functional properties of the MPTENAKT protein in in vitro assay systems
(e.g. immunoassays). | ‘

[0023] The MPTENAKT protein, fragment, or derivative may be optionally expressed as
a fusion, or chimeric protein product (i.e. it is joined via a peptide bond to a heterologous
protein sequence of a different protein), for example to facilitate purification or detection.
A chimeric product can be made by ligating the appropriate nucleic acid sequences
encoding the desired amino acid sequences to each other using standard methods and
expressing the chimeric product. A chimeric product may also be made by protein
synthetic techniques, e. g: by use of a peptide synthesizer (Hunkapiller et al., Nature
(1984) 310:105-111).

[0024] Oncea recombinant ;:ell that expresses the MPTENAKT gene sequence is
identified, the gene product can be isolated and purified using standard methods (e.g. ion
exchange, gafﬁnity, and gel exclusion chromatography; centrifugation; differential
solubility; electrophoresis). Alternatively, native MPTENAKT proteins can be purified
from natural sources, by standard methods (e.g. immunoaffinity purification). Once a
protein is obtained, it may be quantified and its activity measured by appropriate
methods, such as immunoassay, bioassay, or other measurements of physical properties,

such as crystallography.

[0025] The methods of this invention may also use cells that have been engineered for
altered expression (mis-expression) of MPTENAKT or other genes associated with the
PTEN/AKT pathway. As used herein, mis—eipression encompasses ectopic expression,
over-expression, under-expression, and non-expression (e.g. by gene knock-out or

blocking expression that would otherwise normally occur).

Genetically modified animals
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[0026] Animal models that have been genetically m‘odiﬁed to alter MPTENAKT
expression may be used in in vivo assays to test for activity of a candidate PTEN/AKT
modulating agent, or to further assess the role of MPTENAKT in a PTEN/AKT pathway
‘process such as apoptosis or cell proliferation. Preferably, the altered MPTENAKT
expression results in a detectable phenotype, such as decreased or increased levels of cell
proliferation, angiogenesis, or apoptosis compared to control animals having normal
MPTENAKT expression. The genetically modified animal may additionally have altered
PTEN or AKT expression (e.g. PTEN or AKT knockout). Preferred genetically modified
animals are mammals such as primates, rodents (preferébly mice or rats), among others.

. Preferred non-mammaiian species include zebrafish, C. elegans, and Drosophila.
Preferred genetically modified animals are transgenic animals .having a heterologous
nucleic acid sequence present as an extrachromosomal element in a portion of its cells,
i.e. mosaic animals (see, for exg.mple, techniques described by Jakobovits, 1994, Curr.
Biol. 4:76 1-763.) or stably integrated into its germ line DNA (i.e., in the genoﬁic
sequence of most or all of its cells). Heterologous nucleic acid is introduced into the
germ line of such transgenic animals by genetic manipulation of, for example, embryos
or embryonic stem cells of the host animal. ’

[0027] Methods of making transgenic animals are well-known in the art (for transgenic
mice see Brinster et al., Proc. Nat. Acad. Sci. USA 82: 4438-4442 (1985), U.S. Pat. Nos.
4,736,366 and 4,870,009, both by Leder et al., U.S. Pat. No. 4,873,191 by Wagner et al.,
and Hogan, B., Manipulating the Mouse Embryo, Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, N.Y., (1986); for particle bombardment see U.S. Pat. No.,
4,945,050, by Sandford et al.; for transgenic Drosophila see Rubin and Spradling,
Science (1982) 218:348-53 and U.S. Pat. No. 4,670,388; for transgenic insecté see
Berghammer A.J. et al., A Universal Marker for Transgenic Insects (1999) Nature
402:370-371; for transgenic Zebrafish see Lin S., Transgenic Zebrafish, Methods Mol
Biol. (2000);136:375-3830); for microinjection procedures for fish, amphibian eggs and
birds see Houdebine and Chourrout, Experientia (1991) 47:897-905; for transgenic rats
see Hammer et al., Cell (1990) 63:1099-1112; and for culturing of embryonic stem (ES)
cells and the subsequent production of transgenic animals by the introduction of DNA

into ES cells using methods such as electroporation, calcium phosphate/DNA

10
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precipitation and direct inj ection see, e.g., Teratocarcinomas and Embryonic Stem Cells,
A Practical Approach, E. J. Robertson, ed., IRL Press (1987)). Clones of the nonhuman
transgenic animals can be produced according to available methods (see Wilmut, I. ez al.
(1997) Nature 385:810-813; and PCT International Pﬁblication Nos. WO 97/07668 and
WO 97/07669).

[0028] In one embodiment, the transgenic arﬁmal is a “kmock-out” animal having a
heterozygous or homozygdus alteration in the sequence of an endogenous MPTENAKT
gene that results in a decrease of MPTENAKT function, preferably such that
MPTENAKT expression is undetectable or insignificant. Knock-out animals are
typically generated by homologous recombination with a vector comprising a transgene
having at least a portion of the gene to be knocked out. Typically a deletion, addition or
substitution has been introduced into the transgene to functionally disrupt it. The
transgene can be a human gene (e.g., from a human genomic clone) but more préferably
ié an ortholog of the human gene derived from the transgenic host species. For example,
a mouse MPTENAKT gene is used to construct a homologous recombination vector
suitable for altering an endogenous MPTENAKT gene in the mouse genome. Detailed
methodologies for homologous recombination in mice are available (see Capecchi,
Science (1989) 244:1288-1292; Joyner et al., Nature (1989) 338:153-156). Procedures
for the production of non-rodent transgenic mammals and other animals are also available
(Houdébine and Chourrout, supra; Pursel et al., Science (1989) 244:1281-1288; Simms et
al., Bio/Technolo gy (198 8) _6:179-1 83). In a preferred embodiment; knock-out animals,
such as rhice harboring a knockoﬁt of a specific gene, may be used to produce antibodies
against the human counterpart of the gene that has been knocked out (Claesson MH et al.,
(1994) Scan J Immunol 40:257-264; Declerck PJ et al., (1995) J Biol Chem. 270:8397-
400). 7

[0029]  In another embodiment, the transgenic animal is a “knock-in” animal having an
alteration in its genome that results in altered expression (e.g., increased (including
ectopic) or decreased expression) of the MPTENAKT gene, e.g., by introduction of
additional copies of MPTENAKT, or by operatively inserting a regulatory sequence that
provides for altered expression of an endogenous copy of the MPTENAKT gene. Such

11
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regulatory sequences include iﬁducible, tissue-specific, and constitutive promotérs and
enhancer elements. The knock-in can be homozygous or heterozygous.

[0030] Transgenic nonhuman. animals can also be produced that contain selected systems
allowing for regulated expression of the transgene. One example of such a system that
may be produced is the cre/loxP recombinase system of bacteriophage P1 (Lakso et al.,
PNAS (1992) 89:6232-6236; U.S. Pat. No. 4,959,317). If a cre/loxP recombinase system
is used to regulate expression of the transgene, animals containing transgenes encoding
both the Cre recombinase and a selected protein are required. Such animals can be ‘
provided through the construction of "double" transgenic animals, e.g., by mating two

- transgenic animals, one containing a transgene encoding a selected protein and the other
containing a transgene encoding a recombinase’. Another eXample of a recombinase
system is the FLP recombinase system of Saccharomyces cerevisiae (O'Gorman et al.
(1991) Science 251: 1351-1355; U.S. Pat. No. 5,654,182). In a preferred embodiment,
both Cre-LoxP and Flp-Frt are used in the same system to regulate expréssion of the
transgene, and for sequential deletion of vector sequences in the same cell (Sun X et al
(2000) Nat Genet 25:83-6).

[0031] The genetically modified animals can be used in genetic studies to further
elucidate the PTEN/AKT pathway, as animal models of disease and disorders implicating
defective PTEN/AKT function, and for in vivo testing of candidate therapeutic agents,
such as those identified in screens described below. The candidate therapeutic agents are
administered to a genetically modified animal having altered MPTENAKT function and
phenotypic changes are compared with appropriate control animals such as genetically
modified animals that receive placebo treatment, and/or animals with unaltered
MPTENAKT expression that receive candidate therapeutic agent.

In addition to the above-described genetically modified animals having altered
MPTENAKT function, animal models having defective PTEN or AKT function (and
otherwise normal MPTENAKT function), can be used in the methods of the present
invention. For example, a mouse with defective PTEN or AKT function can be used to
assess, in vivo, the activity of a candidate PTEN/AKT modulating agent identified in one
of the in vitro assays described below. Transgenic mice with defective PTEN function

have been described in literature (Di Cristofano et al, supra). Transgenic mice with
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deféctive AXKT function have also been described (Chen, W. S. et al (2001) Genes Dev.
15: 2203-2208; Condorelli, G. et al (2002) Proc. Nat. Acad. Sci. 99: 12333-12338;

Peng, X. et al (2003) Genes Dev. 17: 1352—1365). Preferably, the candidate PTEN/AKT
modulating agent when administered to a model system with cells defecfi;/e in
PTEN/AKT function, produces a detectable phenotypic change in the model system
indicating that the PTEN/AKT function is festored, ie., the cells exhibit normal cell cycle

progression.

Modulating Agents
[0032]  The invention provides methods to identify agents that interact with and/or

modulate the function of MPTENAKT and/or the PTEN/AKT pathway. Modulating
agenfs identified by the methods are also part of the invention. Such agents are useful in
a variety of diagnostic and therapeutic applications associated with the PTEN/AKT
pathway, as well as in further analysis of the MPTENAKT protein and its contribution to
the PTEN/AKT pathway. Accordingly, the invention also provides methods for
modulating the PTEN/AKT pathway comprising the step of specifically modulating
MPTENAKT activity by administering an MPTENAKT-interacting or -modulating

agent. ‘

[0033]  As used herein, an “MPTENAKT-modulating agent” is any agent that modulates
MPTENAKT function, for example, an agent that interacts with MPTENAKT to inhibit
or enhance MPTENAKT activity or otherwise affect normal MPTENAKT function.
MPTENAKT function can be affected at any level, including transcription, protein
expression, protein localization, and cellular or extra-cellular activity. In a preferred
embodiment, the MPTENAKT - modulating agent speciﬁca113; modulates the function of
the MPTENAKT. The phrases “specific modulating agent”, “specifically modulates”,
etc.,‘ are used herein to refer to modulating agents that directly bind to the MPTENAKT
polypeptide or nucleic acid, and preferably inhibit, enhance, or otherwise alter, the
function of the MPTENAKT. These phrases also encompass modulating agents that alter
the interaction of the MPTENAKT with a binding partner, substrate, or cofactor (e.g. by
binding to a binding partner of an MPTENAKT, or to a protein/binding partner complex,
and altering MPTENAKT function). In a further preferred embodiment, the
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MPTENAKT- modulating agent is a modulator of the PTEN/AKT pathway (e.g. it
restores and/or upregulates PTEN/AKT function) and thus is also a PTEN/AKT-
modulating agent. '

[0034] Preferred MPTENAKT-modulating agents include small molecule compounds;
MPTENAKT-interacting proteins, including antibodies and other biotherapeutics; and
nucleic acid modulators such as antisense and RNA inhibitors. The modulatiﬁg agents
may be formulated in pharmaceutical compositions, for example, as compositions that
may comprise other active ingredients, as in combination therapy, and/or suitable carriers
or excipients. Techniques for formulation and administration of the compounds may be
found in “Remington’s Pharmaceutical Sciences” Mack Publishing Co., Easton, PA, 19%

edition.

Small molecule modulators

[0035]  Small molecules are often preferred to modulate function of proteins with
enzymatic function, and/or containing protein interaction domains. Chemical agents,
referred to in the art as "small molecule" compounds are typically organic, non-peptide
molécules, having a molecular weight up to 10,000, preferably up to 5,000, more
preferably up to 1,000, and most preferably up to 500 daltons. This class of modulators
includes chemically synthesized molecules, for instance, compounds from combinatorial
chemical libraries. Synthetic compounds may be rationally designed or identified based
on known or inferred properties of the MPTENAKT protein or may be identified by
screening compound libraries. Alternative appropriate modulators of this class are
natural products, particularly secondary metabolites from organisms such as plants or
fungi, which can also be identified by screening compound libraries for MPTENAKT-
modulating activity. Methods for generating and obtaining compounds are well known in
the art (Schreiber SL, Science (2000) 151: 1964-1969; Radmann J and Gunther J, Science
(2000) 151:1947-1948).

[0036] Small molecule modulators identified from screening assays, as described below,
can be used as lead compounds from which candidate clinical compounds may be
designed, optimized, and synthesized. Such clinical compounds may have utility in
treating pathologies associated with the PTEN/AKT pathway. The activity of candidate
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small molecule modulating agents may be irriproved several-fold through iterative |
secondary functional validation, as further described below, structure determination, and
candidate modulator modification and testing. Additionally, candidate clinical
compounds are generated with specific regard to clinical and pharmacological properties.
For example, the reagents may be derivatized and re-screened using in vitro and in vivo

assays to optimize activity and minimize toxicity for pharmaceutical development.

.Protein Modulators

[0037] Specific MPTENAKT-interacting proteins are useful in a variety of diagnostic
and therapeutic applications related to thé: PTEN/AKT pathway and related disorders, as
well as in validation assays for other MPTENAKT-modulating agents. In a preferred
embodiment, MPTENAKT-interacting proteins affect normal MPTENAKT function,
including transcription, protein expression, protein localization, and cellular or extra-
cellular activity. In another embodiment, MPTENAKT-interacting proteins are useful in
detecting and providing information about the function of MPTENAXKT proteins, as is
relevant to PTEN/AKT related disorders, such as cancer (e.g., for diagnostic means).

[0038] An MPTENAKT-interacting protein may be endogenous, i.e. one that naturally
interacts genetically or biochemically with an MPTENAKT, such as a member of the
MPTENAKT pathway that modulates MPTENAKT expression, localization, and/or
activity. MPTENAKT-modulators include dominant negative forms of MPTENAKT-
interacting proteins and of MPTENAKT proteins themselves. Yeast two-hybrid and
variant screens offer preferred methods for identifying endogenous MPTENAKT-
interacting proteins (Finléy, R. L. et al. (1996) in DNA Cloning-Expression Systems: A
Practical Approach, eds. Glover D. & Hames B. D (Oxford University Press, Oxford,
England), pp. 169-203; Fashema SF et al., Gene (2000) 250:1-14; Drees BL Curr Opin
Chem Biol (1999) 3:64-70; Vidal M and Legrain P Nucleic Acids Res (1999) 27:919-29;
and U.S. Pat. No. 5,928,868). Mass spectrometry is an alternative preferred method for
the elucidation of protein complexes (reviewed in, e.g., Pandley A and Mann M, Nature

- (2000) 405:837-846; Yates JR 3, Trends Genet (2000) 16:5-8).

[0039] An MPTENAKT-interacting protein may be an exogenous protein, such as an
MPTENAKT-specific antibody or a T-cell antigen receptor (see, e.g., Harlow and Lane
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(1988) Antibodies, A Laboratory Manual, Cold Spring Harbor Laboratory; Harlow and
Lane (1999) Using antibodies: a laboratory manual. Cold Spring Harbor, NY: Cold
Spring Harbor Laboratory Press). MPTENAKT aﬁtibodies are further discussed below.
[0040] In preferred embodiments, an MPTENAKT-interacting protein specifically binds
an MPTENAKT protein. In alternative preferred embodiments, an MPTENAKT-
modulating agent binds an MPTENAKT substrate, binding partner, or cofactor.

Antibo?lies

[0041] In another embodiment, the protein modulator is an MPTENAKT specific
antibody agonist or antagonist. The antibodies have therapeutic and diagnostic utilities,
and can be used in screening assays to identify MPTENAKT modulators. The antibodies
can also be used in dissecting the portions of the MPTENAKT pathway responsible for
various cellular responses and in the general processing and maturation of the
MPTENAKT. '

[0042] Antibodies that specifically bind MPTENAKT polypeptides can be generated

~ using known methods. Preferably the antibody is specific to a mammalian ortholog of
MPTENAKT polypeptide, and more preferably, to human MPTENAKT. Antibodies
may be polyclonal, monoclonal (mAbs), humanized or chimeric antibodies, single chain
antibodies, Fab fragments, F(ab").sub.2 fragments, fragments produced by a FAb
expression library, anti-idiotypic (anti-Id) antibodies, and epitope-binding fragments of
any of the above. Epitopes of MPTENAKT which are particularly antigenic can be
selected, for example, by routine screening of MPTENAKT polypeptides for antigenicity
or by applying a theoretical method for selecting antigenic regions of a protein (Hopp and
Wood (1981), Proc. Nati. Acad. Sci. U.S.A. 78:3824-28; Hopp and Wood, (1983) Mol.
Immunol. 20:483-89; Sutcliffe et al.‘, (1983) Science 219:660-66) to the amino acid
sequence of an MPTENAKT. Monoclonal antibodies with affinities of 108 Mt
preferably 10° M to 10" M, or stronger can be made by standard procedures as (
described (Harlow and Lane, supra; Goding (1986) Monoclonal Antibodies: Principles
and Practice (2d ed) Academic Press, New York; and U.S. Pat. Nos. 4,381,292;
4,451,570; and 4,618,577). Antibodies may be generated against crude cell extracts of
MPTENAKT or substantially purified fragments thereof. If MPTENAKT fragments are

16



WO 2006/099182 PCT/US2006/008676

used, they preferably comprise at least 10, and more preferably, at least 20 contiguous
amino acids of an MPTENAKT protein. In a particular embodiment, MPTENAKT-

| specific antigens and/or immunogens are coupled to carrier proteins that stimulate the
immune response. For example, the subject polypeptides are covalently coupled to the
keyhole limpet hemocyanin (KLH) carrier, and the conjugate is emulsified in Freund’s
complete adjuvant, which enhances the immune response. An appropriate immune
system such as a laboratory rabbit or mouse is immunized according to conventional
protocols.

[0043]  The presence of MPTENAKT-specific antibodies is assayed by an appropriate
assay such as a solid phase enzyme-linked immunosorbant assay (ELISA) using
immobilized corresponding MPTENAKT polypeptides. Other assays, such as
radioimmunoassays or fluorescent assays might also be used.

[0044] Chimeric antibodies specific to MPTENAKT polypeptides can be made that
contain different portions from different animal species. For instance, a human
immunoglob\lllin constant region may be linked to a variable region of a murine mAb,
such that the antibody derives its biological activity from the human antibody, and its
binding specificity from the murine fragment. Chimeric antibodies are‘ produced by
splicing together genes that encode the appropriate regions from each species (Morrison

‘et al., Proc. Natl. Acad. Sci. (1984) 81:6851-6855; Neuberger et al., Nature (1984)
312:604-608; Takeda et al., Nature (1985) 31:452-454). Humanized antibodies, which
are a form of chimeric antibodies, can be generated by grafting complementary-
determining regions (CDRs) (Carlos, T. M., J. M. Harlan. 1994. Blood 84:2068-2101)
of mouse antibodies into a background of human framework regions and constant régions
by recombinant DNA technology (Riechmann LM, et al.,‘ 1988 Nature 323: 323-327).
Humanized antibodies contain ~10% murine sequences and ~90% human sequences, and
thus further reduce or eliminate immunogenicity, while retaining the antibody
specificities (Co MS, and Queen C. 1991 Nature 351: 501-501; Morrison SL. 1992
Ann. Rev. Immun. 10:239-265). Humanized antibodies and methods of their production
are well-known in the art (U.S. Pat. Nos. 5,530,101, 5,585,089, 5,693,762, and
6,180,370).

17



WO 2006/099182 PCT/US2006/008676

[ﬁ045] MPTENAKT-specific single chain anﬁbodies which are recombinant, single
chain polypeptides formed by linking the heavy and light chain fragments of the Fv
regions via an amino acid bridge, can be produced by methods known in the art (U.S. Pat.
No. 4,946,778; Bird, Science (1988) 242:423-426; Huston et al., Proc. Natl. Acad. Sci.
USA (1988) 85:5879-5883; and Ward et al., Nature (1989) 334:544-546).

[0046]  Other suitable techniques for antibody production involve in vitro exposure of
lymphocytes to the antigenic polypeptides or alternatively to selection of libraries of
antibodies in phage or similar vectors (Huse et al., Science (1989) 246:1275-1281). As
used herein, T-cell antigen receptors are included within the scope of antibody
modl\llators (Harlow and Lane, 1988, supra).

[0047]  The polypeptides and antibodies of the present invention may be used with or
without modification. Frequently, antibodies will be labeled by joining, either covalently
or non-covalently, a substance that provides for a detectable signal, or that is toxic to
célls that express the targeted protein (Menard S, et al., Int J. Biol Markers (1989) 4:131-
134). A wide variety of labels and conjugation techniques are known and are reported
extenéively in both the scientific and patent literature. Suitable labels include
radionuclides, enzymes, substrates, cofactors, inhibitors, fluorescent moieties, fluorescent
emitting lanthanide metals, chemiluminescent moieties, bioluminescent moieties,
rhagnetic particles, and the like (U.S. Pat. Nos. 3,817,837; 3,850,752; 3,939,350;
3,996,345, 4,277,437; 4,275,149; and 4,366,241). Also, recombinant immunoglobulins
may be produced (U.S. Pat. No. 4,816,567). Antibodies fo cytoplasmic polypeptides may
be delivered and reach their targets by conjugation with membrane-penetrating toxin |
proteins (U.S. Pat. No. 6,086,900).

[0048] When used therapeutically in a patient, the antibodies of the subject invention are
typically administered parenterally, when possible at the target site, or intravenously. The
therapeutically effective dose and dosage regimen is determined by clinical studies.
Typically, the amount of antibody administered is in the range of about 0.1 mg/kg ~to
about 10 mg/kg of patient weight. For parenteral administration, the antibodies are
formulated in a unit dosage injectable form (e.g., solution, suspension, emulsion) in
association with a pharmaceutically acceptable vehicle. Such vehicles are inherently

nontoxic and non-therapeutic. Examples are water, saline, Ringer's solution, dextrose
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solution, and 5% human serum albumin. Nonaqueous vehicles such as fixed oils, ethyl

. oleate, or liposome carriers may also be used. Tixe vehicle may contain minor amounts of
additives, such as buffers and preservatives, which enhance isotonicity and chemical
stability or otherwise enhance therapéutic potential. The antibodies’ concentrations in
such vehicles are typically in the range of about 1 mg/ml to about10 mg/ml.
Immunotherapeutic methods are further described in the literature (US Pat. No.
5,859,206; WO0073469). ’

Specific biotherapeutics : .

[0049] In épreferred embodiment, an MPTENAKT-interacting protein may have
biotherapeutic applications. Biotherapeutic agents formulated in pharmaceutically
acceptable carriers and dosages may be used to activate or inhibit signal transduction
pathways. Thisl modulation may be accomplished by binding a ligand, thus inhibiting the
activity of the pathway; or by binding a receptor, either to inhibit activation of, or to
activate, the receptor. Alternatively, the biotherapeutic may itself be a ligand capable of

 activating or inhibiting a receptor. Biotherapeutic agents and methods of producing them
are described in detail in U.S. Pat. No. 6,146,628.

[0050] When the MPTENAKT is a ligand, it may be used as a biotherapeutic agent to
activate or inhibit its natural receptor. Alternatively, antibodies against MPTENAKT, as
described in the previous section, may be used as biotherapeutic agents.

[0051] When the MPTENAKT is a receptor, its ligand(s), antibodies to the ligand(s) or
the MPTENAKT itself may be used as biotherapeutics to modulate the activity of
MPTENAKT in the PTEN/AKT pathway. |

Nucleic Acid Modulators
[0052]  Other preferred MPTENAKT-modulating agents comprise nucleic acid
molecules, such as antisense oligomers or double stranded RNA (dsRNA), which
generally inhibit MPTENAKT activity. Preferred nucleic acid modulators interfere with
the function of the MPTENAKT nucleic acid such as DNA replication, transcription,
translocation of the MPTENAKT RNA to the site of protein translation, translation of
protein from the MPTENAKT RNA, splicing of the MPTENAKT RNA to yield one or
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more mRNA species, or catalytic activity which may be engaged in or facilitated by the
MPTENAKT RNA.

[0053] In one embodiment, the antisense oligomer is an oligonucleotide that is
sufficiently complementary to an MPTENAKT mRNA to bind to and prevent translation,
preferably by binding to the 5” untranslated region. MPTENAKT-specific antisense
oligonucleotides, preferably range from at least 6 to about 200 nucleotides. In some
embodiments the oligonucleotide is preferably at least 10, 15, or 20 nucleotides in length.
In other embodiments, the oligonucleotide is preferably less than 50, 40, or 30 |
nucleotides in length. The oligonucleotide can be DNA or RNA or a chimeric mixture or
derivatives or modified versions thereof, single-stranded or double-stranded. The

| oligonucleotide can be modified at the base moiety, sugar moiety, or phosphate

| backbone. The oligonucleotide may include other appending groups such as peptides,
agents that facilitate transport across the cell membrane, hybridization-triggered cleavage
agents, and intercalating agents.

[0054]  In another embodiment, the antisense oligomer is a phosphothioate morpholino
oligomer (PMO). PMOs are assembled from four different morpholino subunits, each of
which contain one of four genetic bases (A, C, G, or T) linked to a six-membered
morpholine ring. Polymers of these subunits are joined by non-ionic phosphodiamidate
intersubunit linkages. Details of how to make and use PMOs and other antisense
oligomers are well known in the art (¢.g. see W099/18193; Probst JC, Antisense
Oligodeoxynucleotide and Ribozyme Design, Methods. (2000) 22(3):271-281;
Summerton J, and Weller D. 1997 Antisense Nucleic Acid Drug Dev. :7:187-95; US Pat.
No. 5,235,033; and US Pat No. 5,378,841).

[0055]  Alternative preferred MPTENAKT nucleic acid modulators are double-stranded
RNA species mediating RNA interference (RNAi). RNAI is the process of sequence-
specific, post-transcriptional gene silencing in animals and plants, initiated by double-
stranded RNA (dsRNA) that is homologous in sequence to the silenced gene. Methods
relating to the use of RNAI to silence genes in C. elegans, Drosophila, plants, and
humans are known in the art (Fire A, et al., 1998 Nature 391:806-811; Fire, A. Trends
Genet. 15, 358-363 (1999); Sharp, P. A. RNA interference 2001. Genes Dev. 15, 485-
490 (2001); Hammond, S. M., et al., Nature Rev. Genet. 2, 110-1119 (2001); Tuschl, T.
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Chem. Biochem. 2, 239-245 (2001); Hamilton, A. et al., Science 286, 950-952 (1999);
Hammond, S. M., et al., Nature 404, 293-296 (2000); Zamore, P. D., et al., Cell 101, 25-
33 (2000); Bernstein, E., et al., Nature 409, 363-366 (2001); Elbashir, S. M., et al.,
Genes Dev. 15, 188-200 (2001); W0O0129058; WO9932619; Elbashir SM, et al., 2001
Nature 411:494-498; Novina CD and Sharp P. 2004 Nature 430:161-164; Soutschek J
etal 2004 Nature 432:173-178; Hsieh AC et al. (2004) NAR 32(3):893-901).

[0056] Nucleic acid modulators are commonly used as research reagents, diagnostics,
and therapeutics.- For example, antisense oligonuéleotides, which are able to inhibit gene
expression with exquisite specificity, are often used to elucidate the function of paxﬁcular

~ genes (see, for example, U.S. Pat. No. 6,165,790). Nucleic acid modulators are also used,
for example, to distinguish between functions of various members of a biological
pathway. For example, antisense oligomers have been employed as therapeutic moieties
in the treatment of disease states in animals and man and have been demonstrated in .
numerous clinical trials to be safe and effective (Milligé.n JF, et al, Current Concepts in
Antisense Drug Design, ] Med Chem. (1993) 36:1923-1937; Tonkinson JL et al.,
Antisense Oligodeoxynucleotides as Clinical Therapeutic Agents, Cancer Invest. (1996)
14:54-65). Accordingly, in one aspect of the invention, an MPTENAKT-specific nucleic
acid modulator is used in an assay to further elucidate the role of the MPTENAKT in the
PTEN/AKT pathway, and/or its rélationship to other members of the pathway. In another
aspecf of the invention, an MPTENAKT-specific antisense oligomer is used as a
therapeutic agent for treatment of PTEN/AK T-related disease states.

Assay Systems
[0057]  The invention provides assay systems and screening methods for identifying

specific modulators of MPTENAKT activity. As used herein, an "assay system"
encompasses all the components required for performing and analyzing results of an
assay that detects and/or measures a particular event. In general, primary assays are used
to identify or confirm a modulator's specific biochemical or molecular effect with respect
to the MPTENAKT nucleic acid or protein. In general, secondary assays further assess
the activity of an MPTENAKT modulating agent identified by a primary assay and may
confirm that the modulating agent affects MPTENAKT in a manner relevant to the
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PTEN/AKT pathway. In some cases, MPTENAKT modulators will be directly tested in
a secondary assay.
[0058] In a preferred embodiment, the screening method comprises contacting a suitable

’ assay system comprising an MPTENAKT polypeptide or nucleic acid with a candidate
agent under conditions whereby, but for the presence of the agent, the system provides a
reference activity (e.g. binding activity), which is based on the particular molecular event
the screening method detects. A statistically significant difference between the agent-
biased activity and the reference activity indicates that the candidate agent modulates
MPTENAKT activity, and hence the PTEN/AKT pathway. The MPTENAKT
polypeptide or nucleic acid used in the assay may comprise any of the nucleic acids or

polypeptides described above.

Primary Assays

[0059] The type of modulator tested generally determines the type of primary assay.

Primary assays for small molecule modulators

[0060] For small molecule modulators, screening assays are used to identify candidate
modulators. Screening assays may be cell-based or may use a cell-free system that
recreates or retains the relevant biochemical reaction of the target protein (reviewed in
Sittampalam GS et al., Curr Opin Chem Biol (1997) 1:384-91 and accompanying
references). As used herein the term "cell-based" refers to assays using live cells, dead
cells, or a particular cellular fraction, such as a membrane, endoplasmic reticulum, or
mitochondrial fraction. The term "cell free" encompasses assays using substantially
purified protein (either endogenous or recombinantly produced), partially purified or
crude cellular extracts. Screening assays may detect a variety of molecular events,
including protein-DNA interactions, protein-protein interactions (e.g., receptor-ligand
binding), transcriptional activity (e.g., using a reporter gene), enzymatic activity (e.g., via
a property of the substrate), activity of second messengers, immunogenicty and changes
in cellular morphology or other cellular characteristics. Appropriate screening assays

may use a wide range of detection methods including fluorescent, radioactive,
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colorimetric, spectrophotometric, and amperometric methods, to provide a read-out for
the particular molecular event detected. |

[0061] Celi-based screening assays usually require systems for recombinant expression
of MPTENAKT and any auxiliary proteins demanded by the particular assay.
Appropriate methods for generating recombinant proteins produce sufficient quantities of
proteins that retain their relevant biological activities and are of sufficient purity to
optimize activity and assure assa); reproducibility. Yeast two-hybrid and variant screens,
and mass spectrometry provide preferred methods for determining protein-protein
interactions and elucidation of protein complexes. In certain applications, when
MPTENAKT-interacting proteins are used in screens to identify small molecule
modulators, the binding specificity of the interacting protein to the MPTENAKT protein
may be assayed by various known methods such as substrate processing (e.g. ability of
the caﬁdidate MPTENAKT-specific binding agents to function as negative effectors in
MPTENAKT-expressing cells), binding equilibrium cdnstants (usually at least about 107
M, preferably at least about 10® M!, more preferably at least about 10° M1, and
immunogenicity (e.g. ability to elicit MPTENAKT specific antibody in a heterologous
host such as a mouse, rat, goat or rabbit). For enzymes and i'eceptors, binding may be
assayed by, respectively, substrate and ligand processing.

[0062] The screening assay may measure a candidate agent’s ability to specifically bind
to or modulate activity of an MPTENAKT polypeptide, a fusion protein thereof, or to
cells or membranes bearing the polypeptide or fusion protein. The MPTENAKT
polypeptide can be full length or a fragment thereof that retains functional MPTENAKT
activity. The MPTENAKT polypeptide may be fused to another polypeptide, such as a
peptide tag for detection or anchoring, or to another tag. The MPTENAKT polypeptide
is preferably human MPTENAKT, or is an ortholog or derivative thereof as described
above. In a preferred embodiment, the screening assay detects candidate agent-based
modulation of MPTENAKT interaction with a binding target, such as an endogenous or
exogenous protein or other substrate that has MPTENAKT —specific binding activity, and
can be used to assess normal MPTENAKT gene function.

[0063]  Suitable assay formats that may be adapted to screen for _MPTENAKT modulators
are known in the art. Preferred screening assays are high throughput or ultra high
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throughput and thus provide automated, cost-effective means of screening compound
libraries for lead compounds (Fernandes PB, Curr Opin Chem Biol (1998) 2:597-603;
Sundberg SA, Curr Opin Biotechnol 2000, 11:47-53). In one preferred embodiment,
screening assays uses fluorescence technologies, including fluorescence polarization,
time-resolved fluorescence, and fluorescence resonance energy transfer. These systems
offer means to monitor protein-protein or DNA-protein interactions in which the intensity

- of the signal emitted from dye-labeled molecules depends upon their interactions with
partner rﬁolecules (e.g., Selvin PR, Nat Struct Biol (2000) 7:730-4; Fernandes PB, supra;
Hertzberg RP and Pope AJ, Curr Opin Chem Biol (2000) 4:445-451).

[0064] A variety of suitable assay systems may be used to identify candidate
MPTENAKT and PTEN/AKT pathway modulators (e.g. U.S. Pat. No. 6,165,992 and
U.S. Pat. No. 6720162 (kinase assays); U.S. Pat. Nos. 5,550,019 and 6,133,437
(apoptosis assays); U.S. Pat. No. 6,114,132 aﬁd U.S. Pat. No. 6720162 (phosphatase and
protease assays), and U.S. Pat. Nos. 5,976,782, 6,225,118 and 6,444,434 (angiogenesis
assays), among others). Specific preferred assays are described in more detail below.

[0065]  Protein kinases, key sighal transduction proteins that may be either membrane-

~ associated or intracellular, catalyze the transfer of gamma phosphate from adenosine
triphosphate (ATP) to a serine, threonine or tyrosine residue in a protein substrate.
Radioassays, which monitor the transfer from [gamma-*’P or ->P]ATP, are frequently
used to assay kinase activity. For instance, a scintillation assay for p56 (Ick) kinase
activity monitors the transfer of the gamma phosphate from [gamma SP]ATPtoa
biotinylated peptide substrate. The substrate is captured on a streptavidin coated bead
that transmits the signal (Beveridge M et al., ] Biomol Screen (2000) 5:205-212). This
assay uses the scintillation proximity assay (SPA), in which only radio-ligand bound to
receptors tethered to the surface of an SPA bead are detected by the scintillant
immobilized within it, allowing binding to be measured without separation of bound from
free ligand. Other assays for protein kinase activity may use antibodies that specifically
recognize phosphorylated substrates. For instance, the kinase receptor activation (KIRA)
assay measures receptor tyrosine kinase activity by ligand stimulating the intact receptor
in cultured cells, then capturing solubilized receptor with specific antibodies and
quantifying phosphorylation via phosphotyrosine ELISA (Sadick MD, Dev Biol Stand
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(1999) 97:121-133). Another example of antibody based assays for proteih kinase
activity is TRF (time-resolved fluorometry). This method utilizes europium chelate-
labeled anti-phosphotyrosine antibodies to detect phosphate transfer to a polymeric
substrate coated onto microtiter plate wells. The amount of phosphorylation is then
detected using time-resolved, dissociation-enhanced fluorescence (Braunwalder AF, et
al., Anal Biochem 1996 Jul 1;238(2):159-64). Yet other assays for kinases involve
uncoupled, pH sensitive assays that can be used for high-throughput screening of
potential inhibitors or for determining substrate specificity. Since kinases catalyze the
transfer of a gamma-phosphoryl group from ATP to an appropriate hydroxyl acceptor
with the release of a proton, a pH sensitive assay is based on the detection of this proton
using an appropriately matched buffer/indicator system (Chapman E and Wong CH
(2002) Bioorg Med Chem. 10:551-5).

[0066] Protein phosophatases catalyze the removal of a gamma phosphate from a serine,
threonine or tyrosine residue in a protein substrate. Since phosphatases act in opposition
to kinases, appropriate assays measure the same parameters as kinase assays. In one
example, the dephosphorylation of a fluorescently labeled peptide substrate allows
trypsin cleavage of the substrate, which in turn renders the cleaved substrate significantly -
more fluorescent (Nishikata M et al., Biochem J (1999) 343:35-391). In another
example, fluorescence polarization (FP), a solution-based, homoggneous technique
requiring no immobilization or separation of reaction components, is used to develop
high throughput screening (HTS) assays for protein phosphatases. This assay uses direct
binding of the phosphatase with the target, and increasing concentrations of target-
phosphatase increase the rate of dephosphorylation, leading to a change in polarization
(Parker GJetal, (2000) J Biomol Screen 5:77-88). | |

[0067]  Glycosyltransferases mediate changes in glycosylation patterns that, in turn, may
affect the function of glycoproteins and/or glycolipids and, further downstream, processes
of development, differentiation, transformation and cell-cell recognition. An assay for
glycosyltransferase uses scintillation methods to measure the transfer of carbohydrate
from radiolabeled sugar-nuecleotide donor to a synthetic glycopolymer acceptor that is
coupled to polyacrylamide and coated on plastic microtiter plates (Donovan RS et al.,
Glycoconj J (1999) 16:607-615).
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[0068]  G-protein-coupled receptors (GPCRs) comprise a large family of cell surface
receptors that mediate a diverse array of biological functions. They selectively respond
to a wide variety of extracellular chemical stimuli to activate specific éignaling cascades.
Assays may measure reporter gene activity or changes in intracellular calcium ions, or
other second messengers (Durocher Y et al., Anal Biochem (2000) 284: 316-326; Miller
TR et al., ] Biomol Screen (1999) 4:249-258). Such assays may utilize chimeric Ga
proteins that will couple to many different GPCRs and thus facilitate "universal"
screening assays (Coward P et al., Anal Biochem (1999) 270:242-248; Milligan G and
Rees S ef al., Trends Pharmacol Sci (1999) 20:118-124).

[0069]  GPCRs exert their effects through heterotrimeric G proteins, which cycle between
active GTP- and inactive GDP-bound forms. Receptors catalyze the activation of G '
proteins by promoting exchange of GDP for GTP, while G proteins catalyze their own
deactivation through their intrinsic GTPase activity. GEFs accelerate GDP dissociation
and GTP binding, while GAPs stimulate GTP hydrolysis to GDP. The same assays used
to monitor GPCR activity may thus be applied to monitor the activity of GEFs or GAPs.
Alternatively, GEF activity may Be assayed by the release of labeled GDP from the
appropriate GTPaSe or by the uptake of labelled GTP. GAP activity may be monitored
via a GTP hydrolysis assay using labeled GTP (e.g., Jones S ef al., Molec Biol Cell
(1998) 9:2819-2837).

[0070]  Transporter protéins carry a range of substrates, including nutrients, ions, amino
acids, and drugs, across cell membranes. Assays for modulators of transporters may use
laﬁeled substrates. For instance, exeniplary high throughput screens to identify
compounds that interact with different peptide and anion transporters both use
fluorescently labeled substrates; the assay for peptide transport additionally uses
multiscreen filtration plates (Blevitt JM et al., J Biomol Screen 1999, 4:87-91; Cihlar T
and Ho ES, Anal Biochem 2000, 283:49-55).

[0071]  Apoptosis assays. Apoptosis or programmed cell death is a suicide program is
activated within the cell, leading to fragmentation of DNA, shrinkage of the cytoplasm,
membrane changes and cell death. Apoptosis is mediated by proteolytic enzymes of the

caspase family. Many of the altering parameters of a cell are measurable during
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apoptosis. Assays for apoptosis may be performed by terminal deoxynucleotidyl
transferase-mediated digoxigenin-11-dUTP nick end labeling (TUNEL) assay. The
TUNEL assay is used to measure nuclear DNA fragmentation characteristic of apoptosis
( Lazebnik et al., 1994, Nature 371, 346), by following the incorporation of fluorescein-
dUTP (Yonehara et al., 1989, J. Exp. Med. 169, 1747). Apoptosis may further be
assayed by acridine orange staining of tissue culture cells (Lucas, R., et al., 1998, Blood
15:4730-41). Other cell-based apoptosis assays include the caspase-3/7 assay and the cell
death nucleosome ELISA assay. The caspase 3/7 assay is based on the activation of the
caspase cleavage activity as part of a cascade of events that occur during programmed
cell death in many apoptotic pathways. In the caspase 3/7 assay (commercially available
Apo-ONE™ Homogeneous Caspase-3/7 assay from Promega, cat¥# 67790), lysis buffer
and caspase substrate are mixed and added to cells. The caspase substrate becomes
fluorescent when cleaved by active caspase 3/7. The nl\lcleosome ELISA assayisa
general cell death assay known to those skilled in the art, and available cbmmercially
(Roche, Cat# 1774425). This assay is a quantitative sandwich-enzyme-immunoassay
which uses monoclonal antibodies directed against DNA and histones respectively, thus
specifically determining amount of mono- and oligonucleosomes in the cytoplasmic
fraction of cell lysates. Mono and oligonucleosomes are enriched in the cytoplasm
during apoptosis due to the fact that DNA fragmentation occurs several hours before the
plasma membrane breaks down, allowing for accumalation in the cytoplasm.
Nucleosomes are not present in thé cytoplasmic fraction of cells that are not undergoing
’apoptoAsis. The Phospho-histone H2B assay is another apoptosis assay, based on
phosphorylation of histone H2B as a result of apoptosis. Fluorescent dyes that are
associated with phosphohistone H2B may be used to measure the increase of
phosphohistone H2B as a result of apoptosis. Apoptosis assays that simultaneously
measure multiple parameters associated with apoptosis have also been developed. In
such assays, various cellular parameters that can be associated with antibodies or
fluorescent dyes, and that mark various stages of apoptosis are labeled, and the results are
measured using instruments such as Cellomics™ ArrayScan® HCS System. The
measurable parameters and their markers include anti-active caspase-3 antibody which

marks intermediate stage apoptosis, anti-PARP-p85 antibody (cleaved PARP) which
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marks late stage apoptosis, Hoechst labels which label the nucleus and are used to
measure nuclear swelling as a measure of early apoptosis and nuclear condensation as a
measure of late apoptosis, TOTO-3 fluorescent dye which labels DNA of dead cells with
high cell membrane permeability, and anti-alpha-tubulin or F-actin labéls, which assess
cytoskeletal changes in cells and correlate well with TOTO-3 label..

[0072]  An apoptosis assay system may comprise a cell that expresses an MPTENAKT,
and that optionally has defective PTEN or AKT function (e.g. PTEN or AXT is over-
expressed or under-expressed relative to wild-type cells). A test agent can be added to
the apoptosis assay system and changes in induction of apoptosis relative to controls
where no test agent is added, identify candidate PTEN/AKT modulating agents. In some
embodiments of the invention, an apoptosis assay may be used as a secondary assay to

 test a candidate PTEN/AKT modulating agents that is initially identified using a cell-free

| assay system. An apoptosis assay may also be used to test whether MPTENAKT
function plays a direct role in apoptosis. For example, an apoptosis assay may be
performed on cells that over- or under-express MPTENAKT relative to wild type cells.
Differences in apoptotic response compared to wild type cells suggests that the
MPTENAKT plays a direct role in the apoptotic response. Apoptosis assays are
described further in US Pat. No. 6,133,437.

[0073] Cell proliferation and cell cycle assays. Cell proliferation may be assayed via
bromodeoxyuridine (BRDU) incorporation. This assay identifies a cell population
undergoing DNA.synthesis by incorporation of BRDU into newly-synthesized DNA.
Newly-synthesized DNA may then be detected using an anti-BRDU antibody (Hoshino et
al., 1986, Int. J. Cancer 38, 369; Campana ef al., 1988, J. Immunol. Meth. 107, 79), or by
other means. |

[0074]  Cell proliferation is also assayed via phospho-histone H3 staining, which
identifies a cell population undergoing mitosis by phosphorylation of histone H3.
Phosphofylation of histone H3 at serine 10 is detected using an antibody specfic to the
phosphorylated form of the serine 10 residue of histone H3. (Chadlee,D.N. 1995, J. Biol.
Chem 270:20098-105). Cell Proliferation may also be examined using [*H]-thymidine
incorporation (Chen, J., 1996, Oncogene 13:1395-403; Jeoung, J., 1995, J. Biol. Chem.
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270:18367-73). This assay allows for quantitative characterization of S-phase DNA
syntheses. In this assay, cells synthesizing DNA will incorporate [*H]-thymidine into
newly synthesized DNA. Incorporation can then be measured by standard techniques
such as by counting of radioisotope in a scintillation counter (e.g., Beckman LS 3800
Liquid Scintillation Counter). Another proliferation assay uses the dye Alamar Blue
(available from Biosource International), which fluoresces when reduced in living cells
and provides an indirect measurement of cell number (Voytik-Harbin SL etal,, 1998, In
Vitro Cell Dev Biol Anim 34:239-46). Yet another proliferation assay, the MTS assay, is
'based on in vitro cytotoxicity assessment of industrial chemicals, and uses the soluble
tétrazolium salt, MTS. MTS assays are commercially évailable, for example, the

. Promega CellTiter 96® AQueous Non-Radioactive Cell Proliferation Assay (Cat.#
G5421). | | |

[0075]  Cell proliferation may also be assayed by colony formation in soft agar, or
clonogenic survival assay (Sambrook et al., Molecular Cloning, Cold Spring Harbor
(1989)). For example, cells transformed with MPTENAKT are seeded in soft agar plates,
and colonies are measured and counted after two weeks incubation.

[0076]  Cell proliferation may also be assayed by measuring ATP levels as indicator of
metabolically active cells. Such assays are commercially available, for example Cell
Titer-Glo™, which is a luminescent homogeneous assay available from Promega.

[0077] Involvement of a gene in the cell cycle may be assayed by flow cytometry (Gray
JW et al. (1986) Int J Radiat Biol Relat Stud Phys Chem Med 49:237-55). Cells
transfected with an MPTENAKT may be stained with propidium iodide and evaluated in
a flow cytometer (available from Becton Dickinson), which indicates accumulation of
cells in different stages of the cell cycle.

[0078] Involvement of a gene in cell cycle may also be assayed by FOXO nuclear
translocation assays. The FOXO family of transcription factors are mediators of various
cellular functions including cell cycle progression and cell death, and are negatively
regulated by activation of the PI3 kinase pathway. Akt phosphorylation of FOXO family
members leads to FOXO sequestration in the cytoplasm and transcriptional inactivation
(Medema, R. H et al (2000) Nature 404: 782-787). PTEN is a negative regulator of PI3
kinase pathway. Activation of PTEN, or loss of PI3 kinase or AKT, prevents
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phosphorylation of FOXO, leading to accumulation of FOXO in the nucleus,
transcriptional activation of FOXO regulated genes, and apoptosis. Alternatively, loss of
PTEN leads to pathway activation and cell survival (N; ékamuré, N. et al (2000) Mol Cell
Biol 20: 8969-8982). FOXO translocation into the cytoplasm is used in assays and
screens to identify members and/or modulators of the PTEN pathway. FOXO
translocation assays using GFP or luciferase as detection reagents are known in the art
(e.g., Zhang X et al (2002) J Biol Chem 277:45276-45284; and Li et al (2003) Mol Cell
Biol 23:104-118).

[0079]  Accordingly, a cell proliferation or cell cycle assay system may comprise a cell
that expresses an MPTENAKT, and that optionally has defective PTEN or AKT function
(e.g. PTEN or AKT is over-expressed or under-expressed relative to wild-type cells). A
test agent can be added to the assay system and changes in cell proliferation or cell cycle
relative to controls where no test agent is added, identify candidate PTEN/AKT
modulating agénts. In some embodiments of the invention, the cell proliferation or cell
cycle assay may be used as a secondary assay to test a candidate PTEN/AKT modulating
agents that is initially identified using another assay systém such as a cell-free assay
system. A cell proliferation assay may also be used to test whether MPTENAKT
function plays a direct role in cell proliferation or cell cycle. For example, a cell

proliferation or cell cycle assay may be performed on cells that over- or under-express
MPTENAKT relative to wild type cells. Differences in proliferation or cell cycle
compared to wild type cells suggests that the MPTENAKT plays a direct role in cell

proliferation or cell cycle.

[0080] Angiogenesis. Angiogenesis may be assayed using various human endothelial
cell systems, such as umbilical vein, coronary artery, or dermal cells. Suitable assays
include Alamar Blue based assays (available from Biosource International) to measure

. proliferation; migration assays using fluorescent molecules, such as the use of Becton
Dickinson Falcon HTS FluoroBlock cell culture inserts to measure migration of cells
through membranes in presence or absence of angiogenesis enhancer or suppressors; and
tubule formation assays based on the formation of tubular structures by endothelial cells

on Matrigel® (Becton Dickinson).  Accordingly, an angiogenesis assay system may
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comprise a cell that expresses an MPTENAKT, and that optionally has defective PTEN
or AKT function (e.g. PTEN or AKT is over-expressed or under-expressed relative to
wild-type cells). A test agent can be added to the angiogenesis assay system and changes
in angiogenesis relative to controls where no test agent is added, identify candidate '
PTEN/AKT modulating agents. In some embodiments of the invention, the angiogenesis
assay may be used as a secondary assay to test a candidate PTEN/AKT modulating
agents that is initially identified using another assay system. An angiogenesis assay may
also be used to test whether MPTENAKT function plays a direct role in cell proliferation.
For example, an angiogenesis assay may be performed on cells that over- or under-
express'MPTENAKT relative to wild type cells. Differences in angiogenesis compared
to wild type cells suggests that the MPTENAKT plays a direct role in angiogenesis. U.S.
Pat. Nos. 5,976,782, 6,225,118 and 6,444,434, among others, describe various

angiogenesis assays.

- [0081] Hypoxic induction. The alpha subunit of the transcription factor, hypoxia
inducible factor-1 (HIF-1), is upregulated in tumor cells following exposure to hypoxia in
vitro. Under hypoxic conditions, HIF-1 stimulates the expression of genes known to be
important in tumour cell survival, such as those encoding glyolytic enzymes and VEGF.
Induction of such genes by hypoxic conditions may be assayed by growing cells
transfected with MPTENAKT in hypoxic conditions (suéh as with 0.1% 02, 5% CO2, -
and balance N2, generated in a Napco 7001 incubator (Precision Scientific)) and
normoxic conditions, followed by assessment of gene activity or expression by
Tagman®. For example, a hypoxic induction assay system may comprise a cell that
expresses an MPTENAKT, and that optionally has defective PTEN or AKT function (e.g.
PTEN or AKT is over-expressed or under-expressed relative to wild-type cells). A test
agent can be added to the hypoxic induction assay system and changes in hypoxic
response relative to controls where no test agent is added, identify candidate PTEN/AKT
modulating agents. In some embodiments of the invention, the hypoxic induction assay
may be used as a secondary assay to test a candidate PTEN/AKT modulating agents that
is initially identified using another assay syétem. A hypoxic induction assay may also be
used to test whether MPTENAKT function plays a direct role in the hypoxic response.
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For example, a hypoxic induction assay may be performed on cells that over- or under-
express MPTENAKT relative to wild type cells. Differences in hypoxic response
compared to wild type cells suggests that the MPTENAKT plays a direct role in hypoxic

induction.

[0082]  Cell adhesion. Cell adhesion assays measure adhesion of cells to purified
adhesion proteins, or adhesion of cells to each other, in presence or absence of candidate
modulating agents. Cell-protein adhesion-assays measure the ability of agents to
modulate the adhesion of cells to purified proteins. For example, recombinant proteins

~ are produced, diluted to 2.5g/mL in PBS, and used to coat the wells of a microtiter plate.
The wells used for negative control are not coated. Coated wells are then washed,
blocked with 1% BSA, and washed again. Compounds are diluted to 2x final test
concentration and added to the blocked, coated wells. Cells are then added to the wells,
. and the unbound cells are washed off. Retained cells are labeled directly on the plate by
adding a membrane-permeable fluorescent dye, such as calcein-AM, and the signal is
quantified in a fluorescent microplate reader.

[0083]  Cell-cell adhesion assays measure the ability of agents to modulate binding of cell
adhesion proteins with their nativ¢ ligands. These assays use cells that naturally or
recombinantly express the adhesion protein of choice. In an exemplary assay, cells
expressing the cell adhesion protein are plated in wells of a multiwell plate. Cells
expressing the ligarid are labeled with a membrane-permeable fluorescent dye, such as
BCECF , and allowed to adhere to the monolayers in the presence of candidate agents.
Unbound cells are washed off, and bound cells are detected using a fluorescence plate
reader.

[0084] High-throughput cell adhesion assays have also been described. In one such
assay, small molecule ligands and peptides are bound to the surface of microscope slides
using a microarray spotter, intact éells are then contacted with the slides, and unbound
cells are washed off. In this assay, not only the binding specificity of the peptides and
modulators against cell lines are determined, but also the functional cell signaling of
attached cells using immunofluorescence techniques in situ on the microchip is measured
(Falsey JR et al., Bioconjug Chem. 2001 May-Jun;12(3):346-53).
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Primary assays for antibody modulators

[0085]  For antibody modulators, appropriate primary assays test is a binding assay that
tests the ahtibody's affinity to and specificity for the MPTENAKT protein. Methods for
testing antibody affinity and specificity are well known in the art (Harlow and Lane,
1988, 1999, supra). The enzyme-linked immunosorbant assay (ELISA) is a preferred
method for detecting MPTENAKT-specific éntibodies; others include FACS assays,
radioimmunoassays, and fluorescent éssays.

[0086] In some cases, screening assays described for small molecule modulators may

also be used to test antibody modulators.

Primary assays for nucleic acid modulators
[0087]  For nucleic acid modulators, primary assays may test the ability of the nucleic
~ acid modulator to inhibit or enhance MPTENAKT gene expression, preferablyi mRNA
expression. In general, expression analysis comprises comparing MPTENAKT
expression in like populations of cells (e.g., two pools of cells that endogenously or
recombinantly express MPTENAKT) in the presence and absence of the nucleic acid
modulator. Methods for analyzing mRNA and protein expression are well known in the
art. For instance, Northern blotting, slot blotting, ﬁbonuélease protection, quantitgtive
| RT-PCR (e.g., using the TagMan®, PE Applied Biosystems), or microarray analysis may
be used to confirm that MPTENAKT mRNA expression is reduced in cells treated with
the nucleic acid modulator (e.g., Current Protocols in Molecular Biology (1994) Ausubel
FM et al., eds., John Wiley & Sons, Inc., chapter 4; Freeman WM et al., Biotechniqués
(1999) 26:112-125; Kallioniemi OP, Ann Med 2001, 33:142-147; Blohm DH and
Guiseppi-Elie, A Curr Opin Biotechnol 2001, 12:41-47). Protein expression may also be
monitored. Proteins are most commonly detected with specific antibodies or antisera
directed against either the MPTENAKT protein or specific peptides. A variety of means
including Western blotting, ELISA, or in situ detection, are available (Harlow E and Lane

D, 1988 and 1999, supra).

33



WO 2006/099182 PCT/US2006/008676

[0088] In some cases, screening assays described for small molecule modulators,
particularly in assay systems that involve MPTENAKT mRNA expression, may also be

used to test nucleic acid modulators.

Secondary Assays

[0089]  Secondary assays may be used to further assess the activity of MPTENAKT-
modulating agent identified by any of the above methods to confirm that the modulating
agent affects MPTENAKT in a manner relevant to the PTEN/AKT pathway. As used
herein, MPTENAKT-modulating agents encompass candidate clinical compounds or
other agents derived from previously identified modulating agent. Secondary assays can
also be used to tesf the activity of a modulating agent on a particular genetic or
biochemical pathway or to test the specificity of the modulating agent's interaction with
MPTENAKT.

[0090] Secondary assays generally compare like populations of cells or animals (e.g., two
pools of cells or animals that endogenously or recombinantly express MPTENAKT) in
the presence and absence of the candidate modulator. In general, such assays test
whether treatment of cells or animals with a candidate MPTENAKT-modulating agent
results ih changes in the PTEN/AKT pathway in comparison to untreated (or mock- or
placebo-treated) cells or animals. Certain assays use “sensitized genetic backgrounds”,
which, as used herein, describe cells or animals engineered for altered expression'of

genes in the PTEN/AKT or interacting pathways.

Cell—baséd assays ‘

[0091]  Cell based assays may detect éndogenous PTEN/AKT pathway activity or may
rely on recombinant expression of PTEN/AKT pathway components. Any of the
aforementioned assays may be used in this cell-based format. Candidate modulators are
typically added to the cell media but may also be injected into cells or delivered by any

other efficacious means.

Animal Assays
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[0092] . A variety of non-human animal models of normal or defective PTEN/AKT
pathway may be used to test candidate MPTENAKT modulators. Models for defective
PTEN/AKT pathway typically use genetically modified animals that have been
engineered to mis-express (e. g, over-express or lack expression in) genes involved in the
PTEN/AKT pathway. Assays generally require systemic delivery of the candidate
modulators, such as by oral administration, injection, etc. |

[0093] In apreferred embodiment, PTEN/AKT pathway activity is assessed by
monitoring neovascularization and angiogenesis. Animal models with defective and
normal PTEN/AKT are used to test the candidate modulator’s affect‘ on MPTENAKT in |
Matrigel® assays. Matrigel® is an extract of basement membrane proteins, and is
composed primarily of laminin, collagen IV, and heparin sulfate proteoglycan. It is
provided as a éterile liquid at 4° C, but rapidly forms a solid gel at 37°C. Liquid
Matrigel® is mixed with various angiogenic agents, such as bFGF and VEGF, or with
human tumor cells whicﬁ over;éxpress, the MPTENAKT. The mixture is then injected |
subcutaneously(SC) into female athyinic nude mice (Taconic, Germantown, NY) to
support an intense vascular response. Mice with Matrigel® pellets may be dosed via oral
(PO), intraperitoneal (IP), or intravenous (IV) routes with the candidate modulator. Mice
are euthanized 5 - 12 days post-injection, and the Matrigel® pellet is harvested for
hemoglobin analysis (Sigma plasma hemoglobin kit). Hemoglobin content of the gel is
found to correlate the degree of neovascularization in the gel.

[0094] In another preferred embodiment, the effect of the candidate modulator on
MPTENAKT is assessed via tumorigenicity assays. Tumor xenograft assays are known
in the art (see, e.g., Ogawa K et al., 2000, Oncogene 19:6043-6052). Xenografts are
typically implanted SC into female athymic mice, 6-7 week old, as single cell
suspensions either from a pre-existing tumor or from in vitro culture. The tumors which
express the MPTENAKT endogenously are injected in the flank, 1 x 10°to 1 x 107 cells
per mouse in a volume of 100 pL using a 27gauge needle. Mice are then ear tagged and
tumors are measured twice weekly. Candidate modulator treatment is initiated on the day
the mean tumor weight reaches 100 mg. Candidate modulator is delivered IV, SC, IP, or
PO by bolus administration. Depending upon the pharmacokinetics of each unique

candidate modulator, dosing can be performed multiple times per day. The tumor weight
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is assessed by measuring perpendiculér diameters with a caliper and calculated by
multiplying the measurements of diameters in two dimensions. At the end of the
experiment, the excised tumors maybe utilized for biomarker identification or further
analyses. For immunohistochemistry staining, xenograft tumors are fixed in 4%
paraformaldehyde, 0.1M phosphate, pH 7.2, for 6 hours at 4°C, immersed in 30% sucrose
in PBS, and rapidly frozen in isopentane cooled with liquid nitrogen.

[0095]  In another preferred embodiment, tumorogenicity is monitored using a hollow
fiber assay, which is described in U.S. Pat No. US 5,698,413. Briefly, the method
comprises implanting into a laboratory animal a biocompatible, semi-permeable
encapsulation device containing target cells, treating the laboratory animal with a
candidate modulating agent, and evaluating the target cells for reaction to the candidate
modulator. Implanted cells are genérélly human cells from a pre-existing tumor or a
tumor cell line. After an appropriate period of time, generally around six dayé, the
implanted samples are harvested for evaluation of the candidate modulator.
Tumorogenicity and modulator efficacy may be evaluated by assaying the quantity of
viable cells present in the macrocapsule, which can be determined by tests known in the
art, for example, MTT dye conversion assay, neutral red dye uptake, trypan blue staining,
viable cell counts, the number of colonies formed in soft agar, the capacity of the cells to
recover and replicate in vitro, etc. V

[0096] In another preferred embodiment, a tumorogenicity assay use a transgenic animal,
usually a mouse, cmi'ying a dominant oncogene or tumor suppressor gene knockout under
the control of tissue specific regulatory sequences; these assays are generally referred to
as transgenic tumor assays. In a preferred application, tumor development in the
transgenic model is well characterized or is controlled. In an exemplary model, the
"RIP1-Tag2" transgéne, comprising the SV40 large T-antigen oncogene under control of
the insulin gene regulatory regions is expressed in pancreatic beta cells and results in islet
cell carcinomas (Hanahan D, 1985, Nature 315:115-122; Parangi S et al, 1996, Proc Natl
Acad Sci USA 93: 2002-2007; Bergers G et al, 1999, Science 284:808-812). An
"angiogenic switch," occurs at approximately five weeks, as normally quiescent
capillaries in a subset of hyperproliferative islets become angiogenic. The RIP1-TAG2

mice die by age 14 weeks. Candidate modulators may be administered at a variety of
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stages, including just prior to the angiogenic switch (e.g., for a model of tumor
pre\;erition), during the growth of small tumors (e.g., for a model of intervention), or
during the growth of large and/or invasive tumors (e.g., for a model of regression).
Tumorogenicity and modulator efficacy can bé evaluating life-span extension and/or
tumor characteristics, including number of tumors, fumor size, tumor morphology, vessel

density, apoptotic index, etc.

Diagnostic and therapeutic uses

097]  Specific MPTENAKT-modulating agents are useful in a variety of diagnostic and

* therapeutic applications where disease or disease prognosis is related to defects in the

PTEN/AKT pathway, such as angiogenic, apoptotic, or cell proliferatién disorders.
Accordingly, the invention also provides methods for modulating the PTEN/AKT

- pathway in a cell, preferably a cell pre-determined to have defective or impaired PTEN or

AKT function (e.g. due to overexpression, underexpression, or misexpression of PTEN or
AKT, or due to gene mutations), comprising the step of administering an agent to the cell -
that specifically modulates MPTENAKT activity.' Preferabiy, the modulating agent
produces a detectable phenotypic change in the cell indicating that the PTEN/AKT
function is restored. The phrase “function is restored”, and equivalents, as used herein,
means that the desired phenotype is achieved, or is brought closer to normal compared to
untreated cells. For example, with restored PTEN/AKT function, cell proliferation and/or
progression through cell cycle may normalize, or be brought closer to normal relative to
untreated cells. The invention also provides methods for treating disorders or disease
associated with impaired PTEN/AI‘(TA function by administering a therapeutically
effective amount of an MPTENAKT -modulating agent that modulates the PTEN/AKT
pathway. The invention further provides methods for modulating MPTENAKT function
in a cell, preferably a cell pre-determined to have defective or impaired MPTENAKT
function, by administering an MPTENAKT -modulating agent. Additionally, the
invention provides a method for treaﬁng disorders or disease associated with impaired
MPTENAKT function by administering a therapeutically effective amount of an
MPTENAKT -modulating agent.
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[0098] The discovery that MPTENAKT is implicated in PTEN/AKT pathway provides
for a variety of methods that can be employed for the diagnostic and prognostic
evaluation of diseases and disorders involving defects in the PTEN/AKT pathway and for
the identification of subjects having a predisposition to such diseases and disorders.

[0099] Various expression analysis methods ¢an be used to diagnose whether
MPTENAKT expression occurs in a particular sample, including Northern blotting, slot
blotting, ribonuclease protection, quantitative RT-PCR, and microarray analysis. (e.g.,
Current Protocols in Molecular Biology (1994) Ausubel FM et al., eds., John Wiley &
Sons, Inc., chapter 4; Freeman WM et al., Biotechniques (1999) 26:112-125;
Kallioniemi OP, Ann Med 2001, 33:142-147; Blohm and Guiseppi-Elie, Curr Opin
Biotechnol 2001, 12:41-47). Tissues having a disease or disorder implicating defective
PTEN/AKT signaling that express an MPTENAKT, are identified as amenable to
treatment with an MPTENAKT modulating agent. In a preferred applicatioh, the
PTEN/AKT defective tissue overexpresses an MPTENAKT relative to normal tissue.
For example, a Northern blot analysis of mRNA from tumor and normal cell lines, or
from tumor and matching normal tissue samples from the same patient, using full or
partial MPTENAKT ¢DNA sequences as probes, can determine whether particular

" tumors €XpIESS O OVerexpress MPTENAKT. Alternatively, the TagMan® is used for
quantitative RT-PCR analysis of MPTENAKT expression in cell lines, normal tissues
and tumor samples (PE Applied Biosystems). '

[0100] Various other diagnostic methods may be performed, for example, utilizing
reagents such as the MPTENAKT oligonucleotides, and antibodies directed against an
MPTENA_KT, as described above for: (1) the detection of the presence of MPTENAKT
gene mutations, or the detection of either over- or under-expression of MPTENAKT
mRNA relative to the non-disorder state; (2) the detection of either an over- or an under-
abundance of MPTENAKT gene product relative to the non-disorder state; and (3) the
detection of pertui'bations or abnormalities in the signal transduction pathway mediated
by MPTENAKT.

[0101]  Kits for detecting expression of MPTENAKT in various samples, comprising at
least one antibody specific to MPTENAKT, all reagents.and/or devices suitable for the
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detection of antibodies, the immobilization of antibodies, and the like, and instructions
for using such kits in diagnosis or therapy are also provided.

[0102]  Thus, in a specific embodiment, the invention is drawn to a method for
diagnosing a disease or disorder in a patient that is associated with alterations in
MPTENAKT expression, the method comprising: a) obtaining a biological sample from
the patiént; b) contacting the sample with a probe for MPTENAKT expression; c)
comparing results from step (b) with a control; and d) determining whether step (c)
indicates a likelihood of the disease or disorder. Preferably, the 'disease is cancer. The

probe may be either DNA or protein, including an antibody.

EXAMPLES
[0103] The following experimental section and examples are offered by way of

illustration and not by way of limitation.

I PTEN/AKT screen

[0104] We designed a genetic screen to identify suppressors genes that when inactivated,
decrease signaling through the PTEN/AKT pathway. Small interfering RNA (siRNA)
libraries targetting genes from the human genome were used for these experiments. The
function of individual genes was inactivated by RNAI using siRNAs designed against |
each gene and transfected into the human lung tumor cell line A549. The siRNA treated
cells were assayed for PTEN/AKT pathway activity by monitoring éhanges in the amoﬁnt
of phosphorylated PRAS40 protein in the cytoplasm of cells (a direct AKT substrate,
indicating changes in AKT activity) or the amount of phosphorylated RPS6 proteih in the

" cytoplasm (a direct substrate of the p70S6 Kinase which is a substrate of TOR and
downstream of AKT.) ' :

[0105] Four unique individual siRNA duplexes per gene were used to knock down
expression of each target. Each siRNA duplex was transfected at a final concentration of
25 nM using OligofectAmine™ lipid reagent following manufacturers’ instructions
(Invitrogen). A gene was scored as positive if two or more individual siRNAs reduced
the amount of phosphorylated PRAS40 or RPS6 protein in A549 cells compared to

negative control siRNAs. The positive result was repeated in A549 cells and a second
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cell line, MDA-MB-231T breast cancer cells. The reduction in phospho protein was
detected and quantitated on the Cellomics® Arrayscan fluorescent microscopy platform
72 hours post transfection. The screen resulted in identification of genes that when

inactivated decrease signaling through the PTEN/AKT pathway.

IL Analysis of Table 1' |

[0106] The columns “MPTENAKT symbol”, and “MPTENAKT name aliases ” provide
a symbol and the known name abbreviations for the Targets, where available, from
Genbank. “MPTENAKT RefSeq NA or GI_NA”, “MPTENAKT GI_AA”,
“MPTENAKT NAME”; and “MPTENAKT Description” provide the reference DNA
sequences for the MPTENAKTS as available from National Center for Biology -
Information (NCBI), MPTENAKT protein Genbank identifier number (GI#),
MPTENAKT name, and MPTENAKT descriptipn, all available from Genbank,
respectively. The length of each amino acid is in the “MPTENAKT Protein Length”

column. -

Table 1

MPTENA [MPTENAKT name [MPTENA [MPTENA [MPTENAKT [MPTENAKT  [MPTENA

KT aliases KT KT name description KT

symbol ‘ RefSeq N [GI_AA protein

A or ' length
GI_NA

FLJ23119 {leucine-rich repeat [33469142 [33469143 na na 1310
kinase
1KIA A1790}hypot
hetical protein
FLj23119|FLJ2311
9LRRK 1 ‘

BAIL brain-specific INM_0017 |4502355 jbrain-specific |cell adhesion 1584
angiogenesis 02 angiogenesis [molecule; protein
inhibitor 1|BAIl inhibitor 1 binding; brain-

: specific
angiogenesis
inhibitor

FZD1 frizzled NM_0035 (4503825 |frizzled receptor; 647
(Drosophila) 05 homolog 1 transmembrane
homolog (Drosophila) [receptor
1[FZD1|Wnt
receptor|Frizzled,
drosophila,
homolog of,
1|frizzled homolog
1
(Drosophila)lfrizzle
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d, DrosopI{ila,
homolog of, .
1|frizzled-1|Fz-

1|Fzl|frizzled 1
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CCR6

CC chemokine
receptor -
6|chemokine (C-C
motif) receptor
6|seven-
transmembrane
receptor,
lymphocyte, 22|G
protein-coupled
receptor
29|chemokine (C-
C) receptor
6jchemokine
receptor-like
3|GPR-
CY4|STRL22|GPR
CY4|CMKBR6|CK.
R-1L3|GPR29|DRY-
6|/CKRL3|DCR2|C
KR6[BN-1|CCR6

NM_0043
67NM_03
1409

4757940

chemokine (C-
C motif)
receptor 6

chemokine
receptor;
receptor; C-C
chemokine
receptor; C-C
chemokine
receptor; G-
protein coupled
receptor

receptor binding;

374

ACVRLI1

ACVRL1lactivin A
receptor type II-like
1}Activin A

. [receptor, type II-

like kinase
1JACVRLKI|ALK-
1}]SKR3|ORW2/HH
T2|ALK1HHT

NM_0000
20

4557243

activin A
receptor type
II-like 1

‘|protein binding;

transmembrane
receptor protein
serine/threonine
kinase

503

INEKS8

NIMA (never in
mitosis gene a)-
related kinase

8 NIMA-related
kinase
12a|NEK12ANEK.

8JENSP292086

NM_1781
70

30039692

NIMA (never
in mitosis gene
a)- related
kinase 8

692
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COASY |COASY|Coenzyme|NM_0252 |46048207 |Coenzyme A  [nucleotidyltransfe|564
A 33 synthase rase
synthase|PPAT|UK
R1|CoASY|pOV-
2|coenzyme A
synthase|phosphopa
ntetheine
adenylyltransferase
) .
dephosphocoenzym
e A
kinase|nucleotide
binding
protein|NBP|bifunct
ional -
phosphopantetheine
adenylyl
transferase/dephosp
ho CoA kinase
(PPAT)
mRNA|bifunctional
phosphopantetheine
adenylyl
transferase/dephosp
ho CoA
kinase]DPCK

TPK 1 thiamin NM_0224 (21362110 [thiamin thiamin 243
pyrophosphokinase |45 . pyrophosphoki [pyrophosphokina
1|mouse thiamin nase 1 se -
pyrophosphokinase | -
homolog|thiamine
pyrophosphokinase|
HTPK1|TPK1 .

GPRC5D (G protein-coupled [NM_0186 (8923705 |G protein- metabotropic 345
receptor, family C, |54 coupled glutamate,
group 5, member receptor, GABA-B-like
Dlorphan G-protein family C, |receptor; G-
coupled group 5, protein coupled
receptor| GPRC5D member D receptor,

] unknown ligand

STK35 |CLP-36 interacting [NM_0808 [18592261 [serine/threonin [protein kinase; 401
kinase| CLIK1]bA55(36 e kinase 35 protein
008.2|Clik1|STK35 serine/threonine
|serine/threonine kinase; ATP
kinase binding
35/bA55008.2
CLIK1

ALDH18 [ALDH18Aljaldehy [NM_0028 [21361368 |aldehyde glutamate-5- 795

Al de dehydrogenase |60 ' - ldehydrogenase [semialdehyde
18 family, member 18 family, dehydrogenase;
A1|GSAS[P5CS|Py member Al |glutamate 5-
rroline-5-carboxlate kinase; N-acetyl~
synthetase|pyrrolin gamma-glutamyl-
e-5-carboxylate phosphate
synthetase reductase
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synthetase)|PYCS
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EMR2

egf-like module
containing, mucin-
like, hormone
receptor-like 2|egf-
like module
containing, mucin-
like, hormone
receptor-like
sequence 2JEMR2

NM_0134
ATINM_15
2916]NM._
152917N
M_15291
8NM_152
919|NM_1
52920[NM
152921 -

23397681

egf-like
module
containing,
mucin-like,
hormone
receptor-like 2

protein binding;
G-protein
coupled receptor

823

LMTK3

LMTK3|lemur
tyrosine kinase
3ITYKLM3KIAAL
383

- Iprotein]KIAA 1883]

LMR3

XM_0558
66

51474757

lemur tyrosine
kinase 3

protein kinase;
ATP binding;
transmembrane
receptor protein
tyrosine kinase

1623

AK3

mitochondrial
adenylate kinase
isoenzyme
4|nucleoside-
triphosphate-
adenylate
kinase|mitochondri
al adenylate kinase-
3|ATP-AMP
transphosphorylase]
adenylate kinase
isozyme 3]AK-
3ladenylate kinase-
3]AK3|adenylate
kinase 3}Adenylate
kinase-3,
mitochondrial|GTP:
AMP
phosphotransferase|
AK4|adenylate
kinase-3,
mitochondrialladen
ylate kinase
isoenzyme 4,
mitochondrial

NM_0010
05353]NM
 013410]
NM_2034
64

8051579

adenylate
kinase 3 -

adenylate kinase

223

EPHB6

EPH receptor
B6|HEP|ephrin
receptor
EphB6|EphB6|EPH
B6

NM_0044
45

4758292

EPH receptor
B6

receptor; protein
kinase binding;

ephrin receptor

1006
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CCRK  |p42|cell cycle INM_0121 7106269 [cell cycle protein kinase; (452
related 19]NM_17 related kinase |protein
kinase| CCRK|CDC (8432 serine/threonine
Hicyclin-dependent . kinase; ATP
protein kinase H L binding

EEF2K  |eukaryotic NM_0133 (9558749 leukaryotic calcium/calmodul {725
elongation factor-2 {02 ' elongation in-dependent
kinase|EEF- factor-2 kinase |protein kinase;
2K|HSU93850|cal protein
modulin-dependent serine/threonine
protein kinase kinase; ATP
Ijelongation binding;
factor-2 translation factor,
kinase|EEF2K|eEF- nucleic acid
2KIMGC45041|eEF binding;

-2 eukaryotic
kinase|calcium/cal translation
modulin-dependent initiation factor
eukaryotic 2alpha kinase
elongation factor-2

kinaseleEF2K .

STK17B |STK17B|serine/threNM_0042 (4758194 [serine/threonin [protein 372
onine kinase 17b {26 e kinase 17b  [serine/threonine
(apoptosis- (apoptosis- kinase
inducing)|death- inducing)
associated protein
kinase-related
2]DRAK?2 ]

STYK1 |NOK|DKFZp761P [NM_0184 (8922179 [|protein kinase iprotein kinase;  |495
1010|SuRTK106]hy 23 STYK1 ATP binding;
pothetical protein transmembrane
DKFZp761P1010| receptor protein
DKFZP761P1010|S tyrosine kinase;
TYK]|protein protein tyrosine
kinase STYK 1 kinase

LTB4R2 (leukotriene B4 INM_0198 (9789897  [leukotriene B4 [leukotriene 389

‘ receptor- 39 receptor 2 receptor
2}leukotriene B(4) g
receptor
2|leukotriene B4
receptor 2|seven
transmembrane
receptor
BLTR2|leukotriene
B4 receptor
BLT2|JULF2|BLT
R2|BLT2[LTB4R2

PRKCE [nPKC- INM_0054 [4885563 |protein kinase |protein kinase;  [737
epsilon|PKCE|prote (00 C, epsilon protein binding;
in kinase C, calcium
epsilon|PRKCE|PK. independent
Ce protein kinase C;

diacylglycerol-
activated/phospho
lipid dependent
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Iproteim kinase C;
signal transducer;
protein kinase C
CCR9 . |G protein-coupled [NM_0066 {14043042 {chemokine (C- \chemokine 369
receptor 41]NM_03 C motif) receptor;
28|GPR28|CCRI|G |1200 receptor 9 chemokine
PR-9-6|chemokine receptor;
(C-C motif) chemokine
receptor 9|CC receptor; |
chemokine receptor superoxide-
9 : generating
NADPH oxidase
activator; C-C
chemokine
receptor; C-C
chemokine
receptor; G-
J|protein coupled
) receptor
KIAA181 [SADI . |NM_0324 24308326 KIAA1811 protein kinase; {715
1 . |kinase]KTAA1811 (30 protein protein
protein|KIAA1811] serine/threonine
BRSK 1 [kinase; protein
serine/threonine
kinase; ATP
binding
PNKP polynucleotide INM_0072 [31543419 |polynucleotide [kinase; 521
kinase 3'- 54 kinase 3'- phosphatase
phosphatase[polynu phosphatase
cleotide kinase 3-
prime-
phosphatase|PNK|P
INKP
APEG! [striated muscle NM_0058 [7242949 |aortic na 2242
preferentially 76]XM_05 preferentially
expressed 1005 . - expressed
protein|KIAA1297 protein 1
protein/KIAA 1297,
SPEGIMGC12676|
nuclear protein,
marker for
differentiated aortic
smooth muscle and
down-regulated -
with vascular
injury|aortic
preferentially
expressed protein
1JAPEG1
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BLR1 BCA-1 INM_0017 4502415 |Burkitt chemokine 372
receptor|Burkitt 16]NM_03 lymphoma receptor; C-X-C
lymphoma receptor [2966 receptor 1, chemokine
1, GTP binding GTP binding [receptot;
protein (chemokine protein superoxide-
(C-X-C motif) (chemokine |generating
receptor 5)|Burkitt (C-X-C motif) NADPH oxidase
lymphoma receptor receptor 5) activator; G-
1, GTP-binding protein coupled
protein|Burkitt receptor
lymphoma receptor
1, GTP binding
. |protein]C-X-C
chemokine receptor
type 5|monocyte-
derived receptor
15|MDR15|CXCR5
[BLR1 .
TAFIL |[TAFl-like RNA [NM_1538 (24429572 |TAF1-like protein binding; [1826
polymerase I, 09 RNA general RNA
TATA box binding polymerase II, [polymerase II
protein (TBP)- TATA box transcription
associated factor, binding protein|factor
210 (TBP)- :
kD|TAF1L|TAF2A associated
2|TBP-associafed factor, 210kDa
factor RNA
polymerase 1-
like| TAF1-like
RNA polymerase
11, TATA box
binding protein
(TBP)-associated
factor, 210kDa
|C901f12  |chromosonie 9 NM_0227 {12232423 |chromosome 9 jna 491
open reading frame |55 open reading
121,3,4,5,6- frame 12
pentakisphosphate
-
kinase[FLI13163]L
NSP5K2|C90rf12
PAK6 p21(CDKN1A)- [NM_0201 (9910476 [p21(CDKN1A)protein kinase; 681
activated kinase (68 , -activated kinase; protein
6|p21-activated kinase 6 serine/threonine
protein kinase kinase; ATP
6|[PAK5|PAKG binding;
transcription co-
repressor;
receptor-
associated protein
III.  High-Throughput In Vitro Fluorescence Polarization Assa
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[0107]  Fluorescently-labeled MPTENAKT peptide/substrate are added to each well of a
96-well mictotiter plate, along with a test agent in a test buffer (10 mM HEPES, 10 mM
NaCl, 6 mM magnesium chloride, pH 7.6). Changes in fluorescence polarization,
determined by using a Fluorolite FPM-2 Fluorescence Polarization Microtiter System

(Dynatech Laboratories, Inc), relative to control values indicates the test compound is a
candidate modifier of MPTENAKT activity. .

~IV.  High-Throughput In Vitro Binding Assay.
[0108] *3P-labeled MPTENAKT peptide is added in an assay buffer (100 mM KCI, 20
mM HEPES pH 7.6, 1 mM MgCl,, 1% glycerol, 0.5% NP-40, 50 mM beta-
mercaptoethanol, 1 mg/ml BSA, cocktail of protease inhibitors) along with a test agent to

the wells of a Neutralite-avidin coated assay plate and incubated at 25°C for 1 hour.
‘Biotinylated substrate is then added to each well and incubated for 1 hour. | Reactions are
stopped by washing with PBS, and counted in a scintillation counter. Test agents that
cause a difference in activity relative to control without test agent are identified as
candidate PTEN/AKT médulating agents.

V. Immunoprecipitations and Immunoblotting . 4
[0109] = For coprecipitation of transfected proteins, 3 x 10° appropriate recombinant cells

containing the MPTENAKT proteins .are plated on 10-cm dishes and transfected on the
following day with expression constructs. The total amount of DNA is kept constant in
each transfection by adding empty vector. After 24 h, cells are collectéd, washed once
with phosphate-buffered saline and lysed for 20 min on ice in 1 ml of lysis buffer
containing 50 mM Hepes, pH 7.9, 250 mM NaCl, 20 mM -glycerophosphate, 1mM
sodium orthovanadate, 5 mM p-nitrophenyl phosphate, 2 mM dithiothreitol, protease
inhibitors (complete, Roche Molecular Biochémicals), and 1% Nonidet P-40. Cellular
debris is removed by centrifugation twice at 15,000 x g for 15 min. The cell lysate is -
incubated with 25 ul of M2 beads (Sigma) for 2 h at 4 °C with gentle rocking.

[0110]  After extensive washing with lysis buffer, proteins bound to the beads are
solubilized by boiling in SDS sample buffer, fractionated by SDS-polyacrylamide gel

electrophoresis, transferred to polyvinylidene difluoride membrane and blotted with the
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indicated antibodies. The reactive bands are visualized with horseradish peroxidase
coupled to the appropriate secondary antibodies and the enhanced chemiluminescence
(ECL) Western blotting detection system (Amersham Pharmacia Biotech).

VI.  Kinase assay
[0111] A purified or partially purified MPTENAKT is diluted in a suitable reaction

buffer, ‘e.g., 50 mM Hepes, pH 7.5, containing magnesium chloride or manganese
chloride (1-20 mM) and a peptide or polypeptide substrate, such as myelin basic protein
or casein (1-10 pg/ml). The final concentration of the kinase is 1-20 nM. The enzyme
reaction is conducted in microtiter plates to facilitate optimizatioil of reaction conditions
by increasing assay throughput. A 96-well microtiter plate is employed using a final
volume 30-100 pl. The reactidn is initiated by the addition of 33p-gamma-ATP (0.5
pCi/ml) and incubated for 0.5 to 3 hours at room temperature. Negative controls are
provided by the addition of EDTA, which chelates the ciivalent cation (Mg2* or Mn*")
required for enzymatic activity. Following the incubation, the enzyme reaction is
quénched using EDTA. Samples of the reaction are transferred to a 96-well glass fiber

* filter plate (MultiScreen, Millipore). 'The filters are subsequenﬂy washed with
phosphate-buffered saline, dilute phosphoric acid (0.5%) or other suitable medium to
remove excess radiolabeled ATP. Scintillation cocktail is added to the filter plate and the
incorporated radioactivity is quantitated by scintillation counting (W allac/Pe;,rkin Elmer).
Activity is defined by the amount of radioactivity detected following subtraction of the

negative control reaction value (EDTA quench).

VII.  Expression analysis .

[0112] All cell lines uéed in the following experiments are NCI (National Cancer
Institute) lines, and are available from ATCC (Améﬁcan Type Culture Collection,
Manassas, VA 20110-2209). Normal and tumor tissues are obtained from Impath, UC
Davis, Clontech, Stratagene, Ardais, Genome Colléborative, and Ambion.

[0113] TaqMan® analysis is used to assess expression levels of the disclosed genes in

various samples.
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[0114] RNA is extracted from each tissue sample using Qiagen (Valencia, CA) RNeasy
kits, following manufacturer’s protocols, to a final concentration of 50ng/pl. Single
stranded cDNA is then synthesized by reverse transcribing the RNA samples using
random hexamers and 500ng of total RNA per reaction, following protocol 4304965 of
Applied Biosystems (Foster City, CA). |

" [0115]  Primers for expression analysis using TagMan® assay (Applied'Biosystems,
Foster City, CA) are prepared according to the TagMan® protocols, and the following
criteria: a) primer pairs are designed to span introns to eliminate genomic contamination,
and b) each primer pair produced only one product. Expression analysis is performed ‘
using a 7900HT instrument.

[0116] . TagMan® reactions are carried out following manufacturer’s protocols, in 25 pl
total volume for 96-well plates and 10 pl total volume for 384-well plates, using 300nM
primer and 250 nM ;irobe, and approximately 25ng of cDNA. The standard curve for
result analysis is prepared using a universal péol of human cDNA samples, which is a
mixture of cDNAs from a wide variety of tissues so that the chance that a target will be
present in appreéiable amounts is good. The raw data are normalized using 18S rRNA
(universally expressed in all tissues and cells). ‘

[0117]  For each expression analysis, tumor tissue samples are compared with matched
normal tissues from the same patient. A gene is considered overexpressed in a tumor
when the level of expression of the gene is 2 fold or higher in the tumor compared with
its matched normal sample. In cases where normal tissue is not ‘available, a universal
pool of cDNA samples is used instead. In these cases, a gene is considered
overexpressed in a tumor sample when the difference of expression levels between a‘,
tumor sample and the average of all normal samplés from the same tissue type is greater
than 2 times the standard deviation of all normal samples (i.e., Tumor — average(all
normal samples) > 2 x STDEV(all normal samples) ).

[0118] A modulator identified by an assay described herein can be further validated for
therapeutic effect by administration to a tumor in which the gene is overexpresséd. A
decrease in tumor growth confirms therapeutic utility of the modulator. Prior to treating
a patient with the modulator, the likelihood that the patient will respond to treatment can

be diagnosed by obtaining a tumor sample from the patient, and assaying for expreésion
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of the gene targeted by the modulator. The expression data for the gene(s) can also be
used as a diagnostic marker for disease progression. The assay can be performed by
expression analysis as described above, by antibody directed to the gene target, or by any

other available detection method.
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WHAT IS CLAIMED IS:

1. A method of identifying a candidate PTEN/AKT pathway modulating agent, A'

said method comprising the steps of: -

(2) providing an assay system comprising an MPTENAKT polypeptide or
nucleic acid; | ‘

| (b) contacting the assay system with a test agent under conditions

whereby, but for the presence of the test agent, the system provides a reference activity;
and | S

‘(é) defecting a test agent-biased activity of the assay system, wherein a
- difference between the test agent-biased activity and the reference activity identifies the

test agent as a candidate PTEN/AKT pathway modulating agent.

2. The method of Claim 1 wherein the assay system comprises cultured cells that
express the MPTENAKT polypeptide.

3. The method of Claim 2 wherein the cultured cells additionally have defective
* PTEN/AKT function. |

4. The method of Claim 1 wherein the assay system includes a screening assay
comprising an MPTENAKT polypeptide, and the candidate test agent is a small molecule
modulator. '

5. The method of Claim 4 wherein the assay is a binding assay.

6. The method of Claim 1 wherein the assay system is selected from the group

consisting of an apoptosis assay system, a cell proliferation assay system, an angiogenesis

assay system, and a hypoxic induction assay system.
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7. The method of Claim 1 wherein the assay system includes a binding assay

comprising an MPTENAKT polypeptide and the candidate test agent is an-antibody.

8. The method of Claim 1 wherein the assay system includes an expression assay
‘ comprising an MPTENAKT nucleic acid and the candidate test agent is a nucleic acid

modulator.

9. The method of claim 8 wherein the nucleic acid modulator is an antisense

oligomer.
10. The method of Claim 8 wherein the nucleic acid modulator is-a PMO.

11. The method of Claim 1 additionally comprising:
(d) administering the candidate PTEN/AKT pathway modulating agent
identified in (c) to a model system comprising cells defective in PTEN/AKT function
and, detecting a phenotypic change in the model system that indicates that the
| PTEN/AKT function is restored.

12. The method of Claim 11 wherein the model system is a mouse model with
defective PTEN/AKT function.

13. A method for modulating a PTEN/AKT pathway of a cell comprising
contacting a cell defective in PTEN/AKT function with a candidate modulator that
specifically binds to an MPTENAKT polypeptide, whereby PTEN/AKT function is

restored.
14, The method of claim 13 wherein the candidate modulator is administered to a

vertebrate animal predetermined to have a disease or disorder resulting from a defect in
PTEN/AKT function.
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15. The method of Claim 13 wherein the candidate modulator is selected from

the group consisting of an antibody and a small molecule.

16. The method of Claim 1, comprising the additional steps of: -
(d) providing a secondary assay system comprising cultured cells or a non-
human animal expressing MPTENAKT ,
| (e) contacting the secondary assay system with the test agent of (b) or an
agent derived therefrom under conditions whereby, but for the presence of the test agentv
or agent derived therefrom, the system provides a reference activity; and |
(f) detecting an agent-biased activity of the second assay system,
wherein a difference between the agent-biased activity and the reference activity -
of the second assay system confirms the test agent or agent derived therefrom as a
candidate PTEN/AKT pathway modulating agent, |
and wherein the second assay detects an agent-biased change in the PTEN/AKT
pathway.

17. The method of Claim 16 wherein the secondary assay system comprises

cultured cells.

18. The method of Claim 16 wherein the seCondary assay system comprises a

non-human animal.

19. The method of Claim 18 wherein the non-human animal mis—expresses a
PTEN/AKT pathway gene.

20. A method of modulating PTEN/AKT pathway in a mammalian cell
compﬁsing contacting the cell with an agent that specifically binds an MPTENAKT

polypeptide or nucleic acid.

21. The method of Claim 20 wherein the agent is administered to a mammalian

animal predetermined to have a pathology associated with the PTEN/AKT pathway.
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22. The method of Claim 20 wherein the agent is a small molecule modulator, a

nucleic acid modulator, or an antibody.

23. . A method for diagnosing a disease in a patient comprising:
'obtair'ling a biological sample from thé patient;

' éontacting the sample with a probe for MPTENAKT expression;

- comparing results from step (b) with a control;

determining whether step (c) indicates a likelihood of disease.

24. The method of claim 23 wherein said disease is cancer.
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Nucleic Acid and Polypeptide sequences

SEQ ID NO:1 )
>gi|33469142|ref|NM_024652.2] Homo sapiens leucine-rich repeat kinase 1
(LRRK1), mRNA . ‘

CCCCGCGCCAGGGCAAGTCCACCCTCCTGGAGATCTTACAGACGGGGAGGGCCCCCCAGGTGGTGCATGG
AGAGGCCACCATCAGGACCACCAAGTGGGAGCTCCAGAGGCCGGCTGGCTCARGAGCCAAGGTTGAGTCC
GTGGAGTTCAACGTCTGGGACATCGGGGGACCGGCCAGCATGGCCACTGTCAACCAGTGCTTCTTCACGG
ACAAGGCCCTGTACGTGGTGGTCTGGAACCTGGCGCTGGGGGAGGAGGCCGTGGCCAACCTCCAGTTCTG
GCTGCTCAACATCGAGGCCAAGGCCCCARACGCCGTGGTGCTGGTGGTCGGGACGCACCTGGATTTAATT
GAAGCCAAGTTCCGTGTGGAAAGGATTGCAACGCTGCGTGCCTATGTGCTGGCACTCTGCCGCTCCCCCT
CCGGCTCCAGGGCCACAGGCTTCCCAGACATCACCTTCAARACACTTACATGAGATTTCCTGCAAGAGCCT
GGAAGGTCAGGAAGGGCTGCGACAGCTGATTTTCCACGTCACGTGCAGCATGAAGGACGTGGGCAGCACC
ATCGGCTGCCAGCGACTGGCAGGGCGGCTGATCCCCAGGAGCTACCTGAGCCTGCAGGAGGCCGTGCTGG
CAGAGCAGCAGCGCCGCAGCCGGGACGACGACGTGCAGTACCTGACGGACAGGCAGCTGGAGCAGCTGGT
GGAGCAGACGCCCGACAACGACATCAAGGACTACGAGGACCTGCAGTCAGCCATCAGCTTCCTCATAGAA
ACCGGCACCCTGCTCCATTTCCCGGACACCAGCCACGGCCTGAGGAACCTCTACTTCCTCGACCCTATTT
GGCTCTCCGAATGTCTGCAGAGGATCTTTAATATTAAGGGCTCTCGGTCAGTGGCCAAGARTGGGGTGAT
CAGAGCAGAAGACCTCAGGATGCTGCTGGTGGGGACTGGCTTCACGCAGCAGACGGAAGAGCAGTACTTC
CAGTTCCTGGCCAAGTTTGAGATCGCCCTGCCCGTCGCCAATGACAGCTACCTCCTGCCCCATCTCCTTC
CATCTAAACCTGGCCTGGACACCCACGGTATGCGGCACCCCACAGCCAACACCATTCAGAGGGTATTTAA
GATGAGCTTCGTTCCCGTTGGCTTCTGGCAAAGGTTTATAGCACGGATGCTGATCAGCCTGGCGGAGATG
GACCTGCAGCTTTTTGAAAACAAGAAGAATACTAARAAGCAGGAACAGGAAAGTCACCATTTACAGTTTTA
CAGGAAACCAGAGAAATCGCTGTAGCACATTCAGAGTGAARAAGAAATCAGACCATCTATTGGCAGGAAGG
GCTCCTGGTCACTTTTGATGGGGGCTACCTCAGTGTGGAATCTTCCGACGTGAACTGGAAAAAGAAGAAA
AGCGGAGGAATGAAAATTGTTTGCCAATCAGAAGTGAGGGACTTCTCAGCCATGGCTTTCATCACGGACC
ACGTCAATTCCTTGATTGATCAGTGGTTTCCCGCCCTGACGGCCACAGAGAGCGACGGGACGCCACTCAT
GGAGCAGTACGTGCCCTGCCCGGETCTGCGAGACAGCCTGGGCCCAGCACACGGACCCCAGTGAGAAATCA
GAGGATGTGCAGTACTTCGACATGGAAGACTGTGTCCTGACGGCCATCGAGCGGGACTTCATCTCCTGCC
CCAGACACCCGGACCTCCCCGTGCCGCTGCAGGAGCTGGTCCCTGAACTGTTCATGACCGACTTCCCGGC
CAGGCTCTTCCTGGAGAACAGCAAGCTGGAGCACAGCGAGGACGAGGGCAGCGTCCTGGGCCAGGGCGGC
) AGTGGCACCGTCATCTACCGGGCCCGGTACCAGGGCCAGCCTGTGGCCGTCAAGCGCTTCCACATCARAA
. AATTCAAGAACTTTGCTAACGTACCGGCAGACACCATGCTGAGGCACCTGCGGGCCACCGATGCCATGAA
GAACTTCTCCGAGTTCCGGCAGGAGGCCAGCATGCTGCACGCGCTGCAGCACCCCTGCATCGTGGCGCTC
ATCGGCATCAGCATCCACCCGCTCTGCTTCGCCCTGGAGCTCGCGCCGCTCAGCAGCCTCAACACCGTGC
TGTCCGAGAACGCCAGAGATTCTTCCTTTATACCCCTGGGACACATGCTCACCCAAAAAATAGCCTACCA
GATCGCCTCGGGCCTGGCCTACCTGCACAAGAAAAACATCA?CTTCTGTGACCTGAAGTCGGACAACATT
CTGGTGTGGTCCCTTGACGTCAAGGAGCACATCAACATCAAGCTATCTGACTACGGGATTTCGAGGCAGT
CATTCCATGAGGGCGCCCTAGGCGTGGAGGGCACTCCTGGCTACCAGGCCCCAGAGATCAGGCCTCGCAT
TGTATATGATGAGAAGGTAGATATGTTCTCCTATGGAATGGTGCTCTACGAGTTGCTGTCAGGACAGCGC
CCTGCACTGGGCCACCACCAGCTCCAGATTGCCAAGAAGCTGTCCAAGGGCATCCGCCCGGTTCTGGGGC
AGCCGGAGGAAGTGCAGTTCCGGCGACTGCAGGCGCTCATGATGGAGTGCTGGGACACTAAGCCAGAGAA
-GCGACCGCTGGCCCTGTCGGTGGTGAGCCAGATGAAGGACCCGACTTTTGCCACCTTCATGTATGAACTG
TGCTGTGGGAAGCAGACAGCCTTCTTCTCATCCCAGGGCCAGGAGTACACCGTGGTGTTTTGGGATGGAA
AAGAGGAGTCCAGGAACTACACGGTGGTGAACACAGAGAAGGGCCTCATGGAGGTGCAGAGGATGTGCTG
CCCTGGGATGAAGGTGAGCTGCCAGCTCCAGGTCCAGAGATCCCTIGTGGACAGCCACCGAGGACCAGAAA
ATCTACATCTACACCCTCAAGGGCATGTGCCCCTTAAACACACCCCAACAGGCCTTGGATACTCCAGCTG
TCGTCACCTGCTTCTTGGCCGTGCCTGTTATTARAAAGAATTCCTACCTGGTCTTAGCGGGCCTCGCCGA
TGGGCTTGTGGCTGTGTTTCCCGTGGTGCGGGGCACCCCARAGGACAGCTGCTCCTACCTGTGCTCACAC
ACAGCCAACAGGTCCAAGTTCAGCATCGCGGATGAAGACGCACGGCAGAACCCCTACCCAGTGARGGCCA
TGGAGGTGGTCAACAGCGGCTCTGAGGTCTGGTACAGCAATGGGCCGGGCCTCCTTGTCATCGACTGTGC
CTCCCTGGAGATCTGCAGGCGGCTGGAGCCCTACATGGCCCCCTCCATGGTTACGTCAGTCGTGTGCAGC
TCTGAGGGCAGAGGGGAGGAGGTCGTCTGGTGCCTGGATGACAAGGCCAACTCCTTGGTGATGTACCACT
CCACCACCTACCAGCTGTGTGCCCGGTACTTCTGCGGGGTCCCCAGCCCCCTCAGGGACATGTTTCCCGT
GCGGCCCTTGGACACGGAACCCCCGGCAGCCAGCCACACGGCCAACCCARAGGTGCCTGAGGGGGACTCC
ATCGCGGACGTGAGCATCATGTACAGTGAGGAGCTGGGCACGCAGATCCTGATCCACCAGGAATCACTCA
CTGACTACTGCTCCATGTCCTCCTACTCCTCATCCCCACCCCGCCAGGCTGCCAGGTCCCCCTCAAGCCT

56



WO 2006/099182 PCT/US2006/008676

CCCCAGCTCCCCAGCAAGTTCTTCCAGTGTGCCTTTCTCCACCGACTGCGAGGACTCAGACATGCTACAT
ACGCCCGGTGCTGCCTCCGACAGGTCTGAGCATGACCTGACCCCCATGGACGGGGAGACCTTCAGCCAGC
ACCTGCAGGCCGTGAAGATCCTCGCCGTCAGAGACCTCATTTGGGTCCCCAGGCGCGGTGGAGATGTTAT
CGTCATTGGCCTGGAGAAGGATTCTGAAGCCCAGCGGGGCCGAGTCATTGCCGTCTTARAAGCCCGAGAG
CTGACTCCGCATGGGGTGCTGGTGGATGCTGCCGTGGTGGCARAGGACACTGTTGTGTGCACCTTTGARA
ATGAAAACACAGAGTGGTGCCTGGCCGTCTGGAGGGGCTGGGGCGCCAGGGAGTTCGACATTTTCTACCA
GTCCTACGAGGAGCTGGGCCGGCTGGAGGCTTGCACTCGCAAGAGAAGGTAATTCCTGTGGAATGACTGT.
CACACATCAGAGCTGGCTGGCCCGGGGCTGCAGCCTGACCCCTCTGCCATCGGCCTCTAGTTCTCCAAGG
ACCTAGAAGACAGATGGAGTTCTCCCCTGAACTCCTTGCTGCTAAGAAGTGCTGAGAAGTTACTCGCCTG
GCGGTGGCTCCAGGGTTCTCTGGTTCTCTGGAGCAGAGTTCTCTGAATACCCCATCCCCCAACTGCTGAT
TTTACAGCCCCAGGGAAGACAGTGGTATCAGGCTGGGAGCGGCCTCCTCTGGCCTCCCCCATCAGTTTGC
AGGAGCAGGGGTGCAGGATCCTGTTCTGAGCTGGGTCAARACAAAGCAGGGCCGGGCCTTCCTGCCATCCC
CAGGTCTCAGATGGRATTACACTAGAGGCCCTCCGCTGGGAAGCACTTGAGGTAGGGCAGGAGGGGGGCT
GTGACCCCTGCCCTTTCCCCGCCAGAGACCTCGGGCTCTCAGCACATTCCACAGGCTCCTGAGTCCCCGA
GGCCTGGGCCAGCTTGGGCAAGCCAAGATCAGATGTCTCTGTGTTCGGGAAGGTCTCCGTGTGGGAAAGC
CCTTGGGGGATCCCGGGTGAGGAGTGTTGCCCCATCCAGAGAATGAATGAGTTCCTTTAAGTGCCACCGC
CAGCAAGCCCAGAGGCACACAGTCCGAGTGCACCCGCTTAGCCTTTACATTCCTCTCCACCGACARAAGG
AAGGGGAAACTCAATCAGCAGGACTTCAGAAAGGGCCTTGTGTTTATAGCTTTGTCAAGTARATTTGGAC
GCAGCTGGAGCACAGGCCCTGTTTGTTTGCACATARTAATCTTGTTTATCACTTTARAARAATTCAGTAAT
ATCTCAGCAGICAGGCTTCTGGTTGT GARATCACATTGTATGGGATTTATACCARATTATGTATTTGCTA
AACATTCACTGCACACGTGTACAGCGGAGTACGAAAAGGAACGTTGTCCACAGGGGATTTATGGATACAA
CAGCAAACATTTTATAAACTATGCACATGCATTACACACATGCACACACATATGCACACACATGTGCAAA
CATAGCCACTTTTTTGTCAAGAGTTACCCTTTGGGGCTCCTTARACCAGAATGGGAGTTTGAAAGAGAGA
TCATACTCCAGCTGAAGTTTGTTGACCCTTTTCTAAAATTARAAAGATCAAATTTAGTATTTGCTGGATA
TGCAGGGAGATGAGACTCTTTTAATCTCAAAATAAACAGATTCTTTCAAG

SEQ ID NO:2 ‘
>gi]4502354 |ref|NM _001702.1] Homo sapiens brain-specific angiogenesis
inhibitor 1 (BAIl), mRNA
GGACTTTAGAAGCCGTTGCTGCCCTCTCTGTCACCTGAAGCGGGGCCCTCTCCCATCCCACCCTTGCCCC
+ GCCTCCCTGCCCCCACCGGGCCGGCCCTGCCCGCCGCCGGACCCTGGCATGTCAAGACCTGGTCCGCGCC
TGCCTGCCCAGCCCGCGGAACCCCGGCGGCCCCGCGAGCTAGGATGAGGGGCCAGGCCGCCGCCCCGGGL
CCCGTCTGGATCCTCGCCCCGCTGCTACTGCTGCTGCTGCTGCTGGGACGCCGCGCGCGEGGCGGCCGLCCG
GAGCAGACGCGGGGCCCGGGCCCGAGCCGTGCGCCACGCTGGTGCAGGGARAGTTCTTCGGCTACTTCTC
CGCGGCCGCCGTGTTCCCGGCCAACGCCTCGCGLCTGCTCCTGGACGCTACGCAACCCGGACCCGCGGCGL
TACACTCTCTACATGAAGGTGGCCAAGGCGCCCGTGCCCTGCAGCGGCCCCGGCCGCGTGCGCACCTACC
AGTTCGACTCCTTCCTCGAGTCCACGCGCACCTACCTGGGCGTGGAGAGCTTCGACGAGGTGCTGCGGCT
CTGCGACCCCTCCGCACCCCTGGCCTTCCTGCAGGCCAGCAAGCAGTTCCTGCAGATGCGGCGCCAGCAG
CCGCCCCAGCACGACGEGCTCCGGCCCCGGGCCGEGGCCECCGGGCCCCACCEACGACTTCTCCGTGGAGT
ACCTGGTGGTGGGGAACCGCAACCCCAGCCGTGCCBCCTGCCAGATGCTGTGCCGCTGGCTGGACGCGTG
TCTGGCCGGTAGTCGCAGCTCGCACCCCTGCGGGATCATGCAGACCCCCTGCGCCTGCCTGGGCGGCGAG
GCGGGCGGCCCTGCCGCGGGACCCCTGGCCCCCCGCGGGGATGTCTGCTTGAGAGATGCGGTGGCTGGTG
GCCCTGAAAACTGCCTCACCAGCCTGACCCAGGACCGGGGCGGGCACGGCGCCACAGGCGGCTGGAAGCT
GTGGTCCCTGTGGGGCGAATGCACGCGGGACTGCGGGGGAGGCCTCCAGACGCGGACGCGCACCTGCCTG
.CCCGCGCCGGGCGTGGAGGGCGGCGGCTGCGAGGGGGTGCTGGAGGAGGGTCGCCAGTGCAACCGCGAGG
CCTGCGGCCCCGCTGGGCGCACCAGCTCCCGGAGCCAGTCCCTGCGGTCCACAGATGCCCGGCGGCGCGA
GGAGCTGGGGGACGAGCTGCAGCAGTTTGGGTTCCCAGCCCCCCAGACCGGTGACCCAGCAGCCGAGGAG
TGGTCCCCGTGGAGCGTGTGCTCCAGCACCTGCGGCGAGGGCTGGCAGACCCGCACGCGCTTCTGCGTGT
. CCTCCTCCTACAGCACGCAGTGCAGCGGACCCCTGCGCGAGCAGCGGCTGTGCAACAACTCTGCCGTGTG
CCCAGTGCATGGTGCCTGGGATGAGTGGTCGQCCTGGAGCCTCTGCTCCAGCACCTGTGGCCGTGGCTTT
CGGGATCGCACGCGCACCTGCAGGCCCCCCCAGTTTGGGGGCAACCCCTGTCGAGGGCCCTGAGAAGCARA
CCAAGTTCTGCAACATTGCCCTGTGCCCTGGCCGGGCAGTGGATGGAAACTGGAATGAGTGGTCGAGCTG
GAGCGCCTGCTCCGCCAGCTGCTCCCAGGGCCGACAGCAGCGCACGCGTGAATGCAACGGGCCTTCCTAC
GGGGGTGCGGAGTGCCAGGGCCACTGGGTGGAGACCCGAGACTGCTTCCTGCAGCAGTGCCCAGTGGATG
GCAAGTGGCAGGCCTGGGCGTCATGGGGCAGTTGCAGCGTCACGTGTGGGGCTGGCAGCCAGCGACGGGA
GCGTGTCTGCTCTGGGCCCTTCTTCGGGGGAGCAGCCTGCCAGGGCCCCCAGGATGAGTACCGGCAGTGC
GGCACCCAGCGGTGTCCCGAGCCCCATGAGATCTGTGATGAGGACAACTTTGGTGCTGTGATCTGGAAGG
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AGACCCCAGCGGGAGAGGTGGCTGCTGTCCGGTGTCCCCGCAACGCCACAGGACTCATCCTGCGACGGTG
TGAGCTGGACGAGGAAGGCATCGCCTACTGGGAGCCCCCCACCTACATCCGCTGTGTTTCCATTGACTAC
AGAAACATCCAGATGATGACCCGGGAGCACCTGGCCAAGGCTCAGCGAGGGCTGCCTGGGCGAGGGGGTCT
CGGAGGTCATCCAGACACTGGTGGAGATCTCTCAGGACGGGACCAGCTACAGTGGGGACCTGCTGTCCAC
CATCGATGTCCTGAGGAACATGACAGAGATTTTCCGGAGAGCGTACTACAGCCCCACCCCTGGGGACGTA
CAGAACTTTGTCCAGATCCTTAGCAACCTGTTGGCAGAGGAGAATCGGGACAAGTGGGAGGAGGCCCAGC
TGGCGGGCCCCAACGCCARGGAGCTGTTCCGGCTGGTGGAGGACTTTGTGGACGTCATCGGCTTCCGCAT
GAAGGACCTGAGGGATGCATACCAGGTGACAGACAACCTGGTTCTCAGCATCCATAAGCTCCCAGCCAGC
GGAGCCACTGACATCAGCTTCCCCATGAAGGGCTGGCGGGCCACGGGTGACTGGGCCAAGGTGCCAGAGG
ACAGGGTCACTGTGTCCAAGAGTGTCTTCTCCACGGGGCTGACAGAGGCCGATGAAGCATCCGTGTTTGT
GGTGGGCACCGTGCTCTACAGGAACCTGGGCAGCTTCCTGGCCCTGCAGAGGAACACGACCGTCCTGA%T
TCTAAGGTGATCTCCGTGACTGTGAAACCCCCGCCTCGCTCCCTGCGCACACCCTTGGAGATCGAGTTTG
CCCACATGTATAATGGCACCACCAACCAGACCTGTATCCTGTGGGATGAGACGGATGTACCCTCCTCCTC
CGCCCCCCCGCAGCTCGGECCCTGGTCGTGGCGCGGCTGCCGCACGETGCCCCTCGACGCCCTCCGGACE
CGCTGCCTCTGTGACCGGCTCTCCACCTTCGCCATCTTAGCCCAGCTCAGCGCCGACGCGAACATGGAGA
AGGCGACTCTGCCGTCGGTGACGCTCATCGTGGGCTGTGGCGTGTCCTCTCTCACCCTGCTCATGCTGGT
CATCATCTACGTGTCCGTGTGGAGGTACATTCGCTCAGAGCGTTCTGTCATCCTCATCAACTTCTGCCTG
TCCATCATCTCCTCCAATGCCCTCATCCTCATCGGGCAGACCCAGACCCGCAACAAGGTGATGTGCACGC
TGGTGGCCGCCTTCCTGCACTTCTTCTTCCTGTCCTCCTTCTGCTGGGTGCTCACCGAGGCCTGGCAGTC
CTACATGGCCGTGACGGGCCACCTCCGGAACCGCCTCATCCGCAAGCGCTTCCTCTGCCTGEGCTGGGEGE
CTCCCTGCACTGGTTGTGGCCATTTCTGT GGGATTCACCAAGGCCARAGGGTACAGCACCATGAACTACT
GCTGGCTCTCCCTGGAGGGGGGACTGCTCTATGCCTTCGTGGGACCTGCCGCTGCCETTGTGCTGGTGAA
CATGGTCATTGGGATCCTGGTGTTCAACAAGCTCGTGTCCARAGACGGCAT CACGGACAAGAAGCTGAAG
GAGCGGGCAGGGGCCTCCCTGTGGAGCTCCTGCGTGGTGCTGCCGCTGCTGGCGCTGACCTGGATGTCGG
CTGTGCTCGCCGTCACCGACCGCCGCTCCGCCCTCTTCCAGATCCTCTTCGCTGTCTTCGACTCGCTGGA
GGGCTTCGTCATCGTCATGGTGCACTGTATCCTCCGTAGAGAGGTCCAGGACGCTGTGAAATGCCGTGTG
GTTGACCGGCAGGAGGAGGGCAACGGGGACTCAGGGGGCTCCTTCCAGAACGGCCACGCCCAGCTCATGA
CCGACTTCGAGAAGGACGTGGATCTGGCCTGTAGATCAGTGCTGAACAAGGACATCGCGGCCTGCCGCAC
TGCCACCATCACGGGCACACTGAAGCGGCCGTCTCTGCCCGAGGAGGAGAAGCTGARGCTGGCCCATECC
AAGGGGCCGCCCACCAATTTCAACAGCCTGCCGGCCAACGT GTCCAAGCTGCACCTGCACGGCTCACCCC
GCTATCCCGGCGGGCCCCTGCCCGACTTCCCCAACCACTCACTGACCCTCAAGAGGGACAAGGCGCCCAR
‘GTCCTCCTTCGICGGTGACGGGGACATCTTCAAGAAGCTGGACTCGGAGCTGAGCCGGGCCCAGGAGAAG
GCTCTGGACACGAGCTACGTGATCCTGCCCACGGCCACGGCCACGCTGCGGCCCAAGCCCAAGGAGGAGE
CCAAGTACAGCATCCACATTGACCAGATGCCGCAGACCCGCCTCATCCACCTCAGCACGGCCCCCGAGGT
CAGCCTCCCCGCCCGECAGCCCGCCCTCCCGCCAGCCCCCCAGCGGCGGGCCCCCCGAGGCACCCCCTGCC
CAGCCCCCACCGCCTCCGCCCCCACCGCCACCACCTCCCCAGCAGCCCCTGCCCCCACCGCCCARTCTGE
AGCCGGCACCCCCCAGCCTGGGGGATCCCGGGGAGCCTGCCGCCCATCCGGGACCCAGCACGGGGCCCAG
CACCAAGAACGAGAATGTCGCCACCTTGTCTGTGAGCTCCCTGGAGCGGCGGAAGTCGCGGTATGCAGAA_
CTGGACTTTGAGAAGATCATGCACACCCGGAAGCGGCACCAAGACATGTTCCAGGACCTGAACCGGAAGC
TGCAGCACGCAGCGGAGAAGGACAAGGAGGTGCTGGGGCCGGACAGCAAGCCGEGARAAGCAGCAGACGCC
CAACAAGAGGCCCTGGGAGAGCCTCCGGARAGCCCACGGGACGCCCACGTGGGTGAAGAAGGAGCTGGAG
CCGCTGCAGCCGTCGCCGCTGGAGCTTCGCAGCGTGGAGTGGGAGAGGTCGGGCGCCACGATCCCGCTGE
TGGGCCAGGACATCATCGACCTCCAGACCGAGGTCTGAGCGGGTGGGCGGCGGCCACGCACTGGECCACE
GAGGAGGGATGCTGCTCCGCCCGCTCCTGCCGCAGACGGGCACAGACACGCTCGCGGGCAGCGGGCCAGE
CCCGCACCCCGGCCTCAGGGCGCTCAGACGGCGGCCAGGCACAGGGCCCGCAGTGCTGEGACCAGAGCCA
GATGCAGGACAGGAGGCGGCCCGGECCAGCGGGCACAGGGCACCAGAGGCCGAAGGTGCCTCAGACTCCGC
CCTCCTCGGGECCGAGGCCCAGCGGGCAGATGGGCGGACGGCTGTGGACCGTGGACAGGCCCAGCGCEEEC
AGCGTCCCAGGGTACCCGCCTGAGCTCCTGCTGCGGAGGAGCTGCCTGCTTGGCCCGECCGGCCTGGCAC
CGTTTTTTAAACACCCCCATCCCTCGGGAAGCAGCCAGCTCCCCACACCTTCCAGGGCCCTAGGCCCCTC
CTAGACCCAGGTGGAGGGCACAGCCCTCCGACCCTCATGGCCCCCAGGGGCAGGACTGAGTCCCCTCCAG
GAAGAAGCAGGGGGGAATCTATTTTTTCTCTCCTTTTCTTTTCTTCAATAAAAAGAATTAAAAACCCAAA
AAAAA

SEQ ID NO:3

>g1!4503824lref|NM 003505.1| Homo sapiens frizzled homolog 1
(Drosophila) (FZDl), mRNA
AGTTGAGGGATTGACACAAATGGTCAGGCGGCGGCGGCGGAGAAGGAGGCGGAGGCGCAGGGGGGAGCCG
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AGCCCGCTGGGCTGCGGAGAGTTGCGCTCTCTACGGGGCCGCGGCCACTAGCGCEGCGCCECCAGCCEGE
AGCCAGCGAGCCGAGGGCCAGGAAGGCGGGACACGACCCCGGCGCGCCCTAGCCACCCGGGTTCTCCCCG
CCGCECCGCGCTTCATGAATCGCAAGTTTCCGCGGCGGCGGCGGCTGCGGTACGCAGAACAGGAGCCGGGE
GAGCGGGCCGARAGCGGCTTGGGCTCGACGGAGGGCACCCGCGCAGAGGTCTCCCTGGCCGCAGGGGGAG
CCGCCGCCGGCCGTGCCCCTGGCAGCCCCAGCGGAGCGGCGCCAAGAGAGGAGCCGAGARAGTATGGCTG
AGGAGGAGGCGCCTAAGAAGTCCCGGGCCGCCGGCGGTGGCGCGAGCTGGGAACTTTGTGCCGGGGCGCT
CTCGGCCCGGCTGGCGGAGGAGGGCAGCGGGGACGCCGGTGGCCGCCGCCGCCCGCCAGTTGACCCCCGG
CGATTGGCGCGCCAGCTGCTGCTGCTGCTTTGGCTGCTGGAGGCTCCGCTGCTGCTGGGGGTCCGGGCCC
AGGCGGCGGGCCAGGGGCCAGGCCAGGGGCCCGGGCCGGGGCAGCAACCGCCGCCGCCGCCTCAGCAGCA
ACAGAGCGGGCAGCAGTACAACGGCGAGCGGGGCATCTCCGTCCCGGACCACGGCTATTGCCAGCCCATC
TCCATCCCGCTGTGCACGGACATCGCGTACAACCAGACCATCATGCCCAACCTGCTGGGCCACACGAACC
AGGAGGACGCGGGCCTGGAGGTGCACCAGTTCTACCCTCTAGTGARARGTGCAGTGTTCCGCTGAGCTCAA
GTTCTTCCTGTGCTCCATGTACGCGCCCGTGTGCACCGTGCTAGAGCAGGCGCTGCCGCCCTGCCGCTCC
CTGTGCGAGCGCGCGCGCCAGGGCTGCGAGGCGCTCATGAACRAGTTCGGCTTCCAGTGGCCAGACACGT
TCAAGTGTGAGAAGTTCCCGGTGCACGGCGCCGGCGAGCTGTGCGTGGGCCAGAACACGTCCGACAAGGG
CACCCCGACGCCCTCGCTGCTTCCAGAGTTCTGGACCAGCAACCCTCAGCACGGCGGCGGAGGGCACCET
GGCGGCTTCCCGGGGGGCGCCGGCGCGTCGGAGCGAGGCAAGTTCTCCTGCCCGCGCGCCCTCAAGGTGC
CCTCCTACCTCAACTACCACTTCCTGGGGGAGRAAGGACTGCGGCGCACCTTGTGAGCCGACCAAGGTGTA
TGGGCTCATGTACTTCGGGCCCGAGGAGCTGCGCTTCTCGCGCACCTGGATTGGCATTTGGTCAGTGCTG
TGCTGCGCCTCCACGCTCTTCACGGTGCTTACGTACCTGGTGGACATGCGGCGCTTCAGCTACCCGGAGC
GGCCCATCATCTTCITGTCCGGCTGTTACACGGCCGTGGCCGTGGCCTACATCGCCGGCTTCCTCCTGGA -
AGACCGAGTIGGTGTGTAATGACAAGTTCGCCGAGGACGGGGCACGCACTGTGGCGCAGGGCACCAAGAAG
GAGGGCTGCACCATCCTCTTCATGATGCTCTACTTCTTCAGCATGGCCAGCTCCATCTGGTGGGTGATCC
TGTCGCTCACCTGGTTCCTGGCGGCTGGCATGAAGTGGGGCCACGAGGCCATCGAAGCCAACTCACAGTA
TTTTCACCTGGCCGCCTGGGCTGTGCCGGCCATCAAGACCATCACCATCCTGGCGCTGGGCCAGGTGGAC
GGCGATGTGCTGAGCGGAGTGTGCTTCGTGGGGCT TAACAACGTGGACGCGCTGCGTGGCTTCGTGCTGE
CGCCCCTCTTCGTGTACCTGTTTATCGGCACGTCCTTTCTGCTGGCCGGCTTTGTGTCGCTCTTCCGCAT
CCGCACCATCATGAAGCACGATGGCACCAAGACCGAGAAGCTGGAGAAGCTCATGGTGCGCATTGGCGTC
TTCAGCGTGCTGTACACTGTGCCAGCCACCATCGTCATCGCCTGCTACTTCTACGAGCAGGCCTTCCGGE
ACCAGTGGGAACGCAGCTGGGTGGCCCAGAGCTGCAARGAGCTACGCTATCCCCTGCCCTCACCTCCAGGC
GGGCGGAGGCGCCCCGCCGCACCCGCCCATGAGCCCGGACT TCACGGTCTTCATGATTAAGTACCTTATG
ACGCTGATCGTGGGCATCACGTCGGGCTTCTGGATCTGGTCCGGCAAGACCCTCAACTCCTGGAGGAAGT
TCTACACGAGGCTCACCAACAGCAAACAAGGGGAGACTACAGTCTGAGACCCGGGGCTCAGCCCATGCCC
AGGCCTCGECCGGGGCGCAGCGATCCCCCAAAGCCAGCGCCGTGGAGTTCGTGCCAATCCTGACATCTCG
AGGTTTCCTCACTAGACAACTCTCTTTCGCAGGCTCCTTTGAACAACTCAGCTCCTGCAAAAGCTTCCGT
CCCTGAGGCARAAGGACACGAGGGCCCGACTGCCAGAGGGAGGATGGACAGACCTCTTGCCCTCACACTC
TGGTACCAGGACTGTTCGCTTTTATGATTGTAAATAGCCTGTGTAAGATTTTTGTAAGTATATTTGTATT
TAAATGACGACCGATCACGCGTTTTTCITITTCAAAAGTTTTTAATTATTTAGGGCGGTTTAACCATTTG
AGGCTTTTCCTTCTTGCCCTTTTCGGAGTATTGCAAAGGAGCTAAAACTGGTGTGCAACCGCACAGCGCT
CCTGGTCGTCCICGCGCGCCTCTCCCTACCACGGGTGCTCGGGACGGCTGGGCGCCAGCTCCGGGGCGAG
TTCAGCACTGCGGGGTGCGACTAGGGCTGCGCTGCCAGGGTCACTTCCCGCCTCCTCCTTTTGCCCCCTC
CCCCTCCTTCTGTCCCCTCCCTTTCTTTCCTGGCTTGAGGTAGGGGCTCTTAAGGTACAGAACTCCACAA
ACCTTCCARATCTGGAGGAGGGCCCCCATACATTACAATTCCTCCCTTGCTCGGCGETGGATTGCGAAGG
CCCGTCCCTTCGACTTCCTGAAGCTGGATTTTTAACTGTCCAGAACTTTCCTCCAACTTCATGGGGGCCC
ACGGGTGTGGGCGCTGGCAGTCTCAGCCTCCCTCCACGGTCACCTTCAACGCCCAGACACTCCCTTCTCC
CACCTTAGTTGGTTACAGGGTGAGTGAGATAACCAATGCCAAACTTTTTGAAGTCTAATTTTTGAGGGGT
- GAGCTCATTTCATTCTCTAGTGTCTAARACCTGGTATGGGTTTGGCCAGCGTCATGGAAAGATGTGGTTA
CTGAGATTTGGGAAGAAGCATGAAGCTTTGTGTGGGTTGGAAGAGACTGAAGATATGGGTTATAAAATGT
TAATTCTAATTGCATACGGATGCCTGGCAACCTTGCCTTTGAGAATGAGACAGCCTGCGCTTAGATTTTA
CCGGTCTGTAAAATGGAAATGTTGAGGTCACCTGGARAGCTTTGTTAAGGAGT TGATGTTTGCTTTCCTT
ARCAAGACAGCAAAACGTAAACAGAAATTGAAAACTTGAAGGATATTTCAGTGTCATGGACTTCCTCAAA
ATGRAGTGCTATTTTCTTATTTTTAATCAAATAACTAGACATATATCAGAAACT TTARAATGTAARAGTT
GTACACTTTCAACATTTTATTACGATTATTATTCAGCAGCACATTCTGAGGGGGGAACAATTCACACCAC
CAATAATAACCTGGTAAGATTTCAGGAGGTARAGAAGGT GGAATAATTGACGGGGAGATAGCGCCTGAAA
TAAACARAATATGGGCATGCATGCTAAAGGGAAAATGTGTGCAGGTCTACTGCATTARATCCTGTGTGCT
CCTCTTTTGGATTTACAGARATGTGTCARATGTAAATCTTTCAAAGCCATTTARARATATTCACTTTAGT
TCTCTGTGAAGAAGAGGAGAARAGCAATCCTCCTGATTGTATTGTTTTAAACTTTAAGAATTTATCAARA
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TGCCGGTACTTAGGACCTAAATTTATCTATGTCTGTCATACGCTARAATGATATTGGTCTTTGAATTTGG
TATACATTITATTCIGTTCACTATCACAARAATCATCTATATTTATAGAGGAATAGAAGTTTATATATATAT
ARTACCATATTTTTAATTTCACAAATAAAAAATTCAARAGTTTTGTACAAAATTATATGGATTTTGTGCCT
GAARATAATAGAGCTTGAGCTGTCTGAACTATTTTACATTTTATGGTGTCTCATAGCCAATCCCACAGTG
TAAAAATTCA

SEQ ID NO:4

->gi}37187859 |ref|NM 004367.3] Homo sapiens chemokine (C-C motif)
receptor 6 (CCR6), transcript variant 1, mRNA
TGCAAACGTTCCCAAATCTTCCCAGTCGGCTTGCAGAGACTCCTTGCTCCCAGGAGATAACCAGAAGCTG
CATCTTATTGACAGATGGTCATCACATTGGTGAGCTGGAGTCATCAGATTGTGGGGCCCGEGAGTGAGECT
GAAGGGAGTGGATCAGAGCACTGCCTGAGAGTCACCTCTACTTTCCTGCTACCGCTGCCTGTGAGCTGAA
GGGGCTGAACCATACACTCCTTTTTCTACAACCAGCTTGCATTTTTTCTGCCCACAATGAGCGGGGAATC
AATGAATTTCAGCGATGTTTTCGACTCCAGTGAAGATTATTTTGTGTCAGTCAATACTTCATATTACTCA
GTTGATTCTGAGATGTTACTGTGCTCCTTGCAGGAGGTCAGGCAGTTCTCCAGGCTATTTGTACCGATTG
CCTACTCCTTGATCTGTGTCTTTGGCCTCCTGGGGAATATTCTGGTGGTGATCACCTTTGCTTTTTATAA
GAAGGCCAGGTCTATGACAGACGTCTATCTCTTGAACATGGCCATTGCAGACATCCTCTTTCTTCTTACT
CTCCCATTCTGGGCAGTGAGTCATGCCACCGGTGCGTGGETTTTCAGCAATGCCACGTGCAACTTGCTAA
AAGGCATCTATGCCATCAACTTTAACTGCGGGATGCTGCTCCTGACTTGCATTAGCATGGACCGGTACAT
CGCCATTGTACAGGCGACTAAGTCATTCCGGCTCCGATCCAGAACACTACCGCGCAGCAAAATCATCTGC
CTTGTTGTGTGGGGGCTGTCAGTCATCATCTCCAGCTCAACTTTTGTCTTCAACCAAAAATACAACACCC
AAGGCAGCGATGTCTGTGAACCCAAGTACCAGACTGTCTCGGAGCCCATCAGGTGGAAGCTGCTGATGTT
GGGGCTTGAGCTACTCTTTGGTTTCTTTATCCCTTTGATGTTCATGATATTTTGTTACACGTTCATTGTC
AARACCTTGGTGCAAGCTCAGAATTCTAAAAGGCACAAAGCCATCCGTGTAATCATAGCTGTGGTGCTTG
TGTTTCTGGCTTGICAGATTCCTCATAACATGGTCCTGCTTGTGACGGCTGCAAATTTGGETARAATGAA
CCGATCCTGCCAGAGCGAAAAGCTAATTGGCTATACGAARACTGTCACAGAAGTCCTGGCTTTCCTGCAC
TGCTGCCTGAACCCTGTGCTCTACGCTTTTATTGGGCAGAAGTTCAGAAACTACTTTCTGAAGATCTTGA
AGGACCTGTGGTGTGTGAGAAGGAAGTACAAGTCCTCAGGCTTCTCCTGTGCCGGGAGGTACTCAGAAAA
CATTTCTCGGCAGACCAGTGAGACCGCAGATAACGACAATGCGTCGTCCTTCACTATGTGATACAAAGCT
GAGTCTCCCTAAGGCATGTGTGAAACATACTCATAGATGTTATGCAAAAAAAAGTCTATGGCCAGGTATG
CATGGAAAATGTGGGAATTAAGCAAAATCAAGCAAGCCTCTCTCCTGCGGGACTTAACGTGCTCATGGGC
TGTGTGATCTCTTCAGGGT GGGGTGGTCTCTGATAGGTAGCATTTTCCAGCACTTTGCAAGGAATGTTTT
GTAGCTCTAGGGTATATATCCGCCTGGCATTTCACAAAACAGCCTTTGGGAAATGCTGAATTAAAGTGAA
TTGTTGACAAATGTAAACATTTTCAGAAATATTCATGAAGCGGTCACAGATCACAGTGTCTTTTGGTTAC
AGCACAAAATGATGGCAGTGGTTTGAARAACTAAAACAGAAAARAAAATGGAAGCCAACACATCACTCAT
"TTTAGGCAAATGTTTAAACATTTTTATCTATCAGAATGTTTATTGTTGCTGGTTATAAGCAGCAGGAT TG
GCCGGCTAGTGTTTCCTCTCATTTCCCTTTGATACAGTCAACAAGCCTGACCCTGTAARATGGAGCTGGA
AAGACAAGCTCAAGTGTTCACAACCTGGAAGTGCTTCCGGCAAGAAGGGGACAATGGCAGAACAGGTGTTG
GTGACAATTGTCACCAATTGGATARAGCAGCTCAGGTTGTAGTGGGCCATTAGGAAACTGTCGGTTTGCT
TTGATTTCCCTGGGAGCTGTTCTCTGTCGTGAGTGTCTCTTGTCTAAACGTCCATTAAGCTGAGAGTGCT
ATGAAGACAGGATCTAGAATAATCTTGCTCACAGCTGTGCTCTGAGTGCCTAGCGGAGTTCCAGCAAACA
AAATGGACTCAAGAGAGATTTGATTAATGAATCGTAATGAAGTTGGGGTTTATTGTACAGTTTAAAATGT
TAGATGTTTTTAATTTTTTAAATARATGGAATACTTTTTTTTTTT TTTTAAAGAAAGCAACTTTACTGAG
ACAATGTAGAAAGAAGTTTTGTTCCGTTTCTTTAATGT GGTTGAAGAGCAATGTGTGGCTGAAGACTTTT
GTTATGAGGAGCTGCAGATTAGCTAGGGGACAGCTGGAATTATGCTGGCTTCTGATAATTATTTTARAGG
GGTCTGAAATTTGTGATGGAATCAGATTTTAACAGCTCTCTTCAATGACATAGAAAGTTCATGGAACTCA
TGTTTTTAAAGGGCTATGTAAATATATGAACATTAGARAAATAGCAACTTGTGTTACAAAAATACAAACA
CATGTTAGGAAGGTACTGTCATGGGCTAGGCATGGTGGCTCACACCTGTAATCCCAGCATTTTGGGAAGC
TAAGATGGGTGGATCACTTGAGGTCAGGAGTTTGAGACCAGCCTGGCCAACATGGCGAAACCCCTCTCTA
CTAAARATACAAAAATTTGCCAGGCGTGGTGGCEGGTGCCTGTAATCCCAGCTACTTGGGAGGCTGAGGC
AAGAGAATCGCTTGAACCCAGGAGGCAGAGGTTGCAGTGAGCCGAGATCGTGCCATTGCACTCCAGCCTG
GGTGACAAAGCGAGACTCCATCTCAAAAAAAAAAAAAAAAAAAAAGGAAAGAACTGTCATGTAAACATAC
CGACATGTTTAAACCTGACAATGGTGTTATTTGAAACTTTATAT TGTTCTTGTAAGCTTTAACTATATCT
CTCTITTAAAATGCAAAATAATGTCTTAAGATTCAAAGTCTGTATTTT TAAAGCATGGCTTTGGCTTTGCA
AAATAAAAAATGTGTTTTGTACATGAA

SEQ ID NO:5
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>gi|4557242|ref|NM_000020.1| Homo sapiens activin A receptor type II-
like 1 (ACVRL1), mRNA
AGGAARACGGTTTATTAGGAGGGAGTGGTGGAGCTGGGCCAGGCAGGAAGACGCTGGAATAAGAAACATTT
TTGCTCCAGCCCCCATCCCAGTCCCGGGAGGCTGCCGCGCCAGCTGCGCCGAGCGAGCCCCTCCCCGGLT
CCAGCCCGGTCCGGGGCCGCGCCGGACCCCAGCCCGCCGTCCAGCGCTGGCGGTGCAACTGCGGCCGLGL
GGTGGAGGGGAGGTGGCCCCGGTCCGCCGARGGCTAGCGCCCCGCCACCCGCAGAGCGGEGCCCAGAGGGA
CCATGACCTTGGGCTCCCCCAGGAAAGGCCTTCTGATGCTGCTGATGGCCTTGGTGACCCAGGGAGALCCC
TGTGAAGCCGTCTCGGGGCCCGCTGGTGACCTGCACGTGTGAGAGCCCACATTGCAAGGGGCCTACCTGC
CGGGGGGCCTGGTGCACAGTAGTGCTGGTGCGGGAGGAGGGGAGGCACCCCCAGGARACATCGGGGCTGCG
GGAACTTGCACAGGGAGCTCTGCAGGGGGCGCCCCACCGAGTTCGTCAACCACTACTGCTGCGACAGCCA
CCTCTGCAACCACAACGTGTCCCTGGTGCTGGAGGCCACCCAACCTCCTTCGGAGCAGCCGGGAACAGAT
GGCCAGCTGGCCCTGATCCTGGGCCCCGTGCTGGCCTTGCTGGCCCTGGTGGCCCTGGGTGTCCTGGGCC
TGTGGCATGTCCGACGGAGGCAGGAGAAGCAGCGTGGCCTGCACAGCGAGCTGGGAGAGTCCAGTCTCAT
CCTGAAAGCATCTGAGCAGGGCGACACGATGTTGGGGGACCTCCTGGACAGTGACTGCACCACAGGGAGT
GGCTCAGGGCTCCCCTTCCTGGTGCAGAGGACAGTGGCACGGCAGGTTGCCTTGGTGGAGTGTGTGGGAA
AAGGCCGCTATGGCGAAGTGTGGCGGGGCTTGTGGCACGGTGAGAGTGTGGCCGTCAAGATCTTCTCCTC
GAGGGATGAACAGTCCTGGTTCCGGGAGACTGAGATCTATAACACAGTATTGCTCAGACACGACAACATC
CTAGGCTTCATCGCCTCAGACATGACCTCCCGCAACTCGAGCACGCAGCTGTGGCTCATCACGCACTACC
ACGAGCACGGCTCCCTCTACGACTTTCTGCAGAGACAGACGCTGGAGCCCCATCTGGCTCTGAGGCTAGC
TGTGTCCGCGGCATGCGGCCTGGCGCACCTGCACGTGGAGATCTTCGGTACACAGGGCAAACCAGCCATT
GCCCACCGCGACTTCAAGAGCCGCAATGTGCTGGTCAAGAGCAACCTGCAGTGTTGCATCGCCGACCTGG
GCCTGGCTGTGATGCACTCACAGGGCAGCGATTACCTGGACATCGGCAACAACCCGAGAGTGGGCACCAA
GCGGTACATGGCACCCGAGGTGCTGGACGAGCAGATCCGCACGGACTGCTTTGAGTCCTACAAGTGGACT
GACATCTGGGCCTITTGGCCTGGTGCTGTGGGAGATTGCCCGCCGGACCATCGTGAATGGCATCGTGGAGG
ACTATAGACCACCCTTCTATGATGTGGTGCCCAATGACCCCAGCTTTGAGGACATGAAGAAGGTGGTGTG
TGTGGATCAGCAGACCCCCACCATCCCTAACCGGCTGGCTGCAGACCCGETCCTCTCAGGCCTAGCTCAG
ATGATGCGGGAGTGCTGGTACCCARAACCCCTCTGCCCGACTCACCGCGCTGCGGATCARGAAGACACTAC
AAAAAATTAGCAACAGTCCAGAGAAGCCTAAAGTGATTCAATAGCCCAGGAGCACCTGATTCCTTTCTGC
CTGCAGGGGGCTGGGEGGECTGGGGGGCAGTGGATGGTGCCCTATCTGGGTAGAGGTAGTGTGAGTGTGGT
GTGTGCTGGGGATGGGCAGCTGCGCCTGCCTGCTCGGCCCCCAGCCCACCCAGCCAAARATACAGCTGGG
CTGAAACCTG .

SEQ ID NO:6 .

>gi|31342341{ref|NM _178170.2] Homo sapiens NIMA (never in mitosis gene
a)~ related kinase 8 (NEKS8), mRNA o
ATGGAGAAGTACGAGCGGATCCGAGTGGTGGGGAGAGGTGCCTTCGGGATTGTGCACCTGTGCCTGCGAA -
AGGCTGACCAGAAGCTGGTGATCATCAAGCAGATTCCAGTGGAACAGATGACCAAGGAAGAGCGGCAGGC
AGCCCAGAATGAGTGCCAGGTCCTCAAGCTGCTCAACCACCCCAATGTCATTGAGTACTACGAGAACTTC
CTGGAAGACAAAGCCCTTATGATCGCCATGGAATATGCACCAGGCGGCACTCTGGCTGAGTTCATCCAAA
AGCGCTGTAATTCCCTGCTGGAGGAGGAGACCATCCTGCACTTCTTCGTGCAGATCCTGCTTGCACTGCA
TCATGTGCACACCCACCTCATCCTGCACCGAGACCTCAAGACCCAGAACATCCTGCTTGACARACACCGC
ATGGTCGTCAAGATCGGTGATTTCGGCATCTCCAAGATCCTTAGCAGCAAGAGCAAGGCCTACACGGTGG
TGGGTACCCCATGCTATATCTCCCCTGAGCTGTGTGAGGGCAAGCCCTACAACCAGAAGAGTGACATCTG
GGCCCTGGGCTGTGTCCTCTACGAGCTGGCCAGCCTCAAGAGGGCTTTCGAGGCTGCGAACTTGCCAGCA
CTGGTGCTGAAGATCATGAGTGGCACCTTTGCACCTATCTCTGACCGGTACAGCCCTGAGCTTCGCCAGC
TGGTCCTGAGTCTACTCAGCCTGGAGCCTGCCCAGCGGCCACCACTCAGCCACATCATGGCACAGCCCCT
CTGCATCCGTGCCCTCCTCAACCTCCACACCGACGTGGGCAGTGTCCGCATGCGGAGGGCAGAGAAGTCC
GTGGCCCCCAGCAACACAGGGAGCAGGACCACCAGTGTCCGCTGCAGAGGTATCCCCCGGGGACCTGTGA
GGCCAGCCATCCCACCACCACTGTCGTCAGTGTATGCCTGGGGTGGTGEGCTGGGCACCCCCCTGCGGCT
GCCAATGCTCAACACAGAGGTGGTCCAGGTGGCAGCTGGGCGCACGCAGAAAGCCGGCGTCACGCGCTCT
GGGCGTCTCATCCTGTGGGAGGCCCCACCCCTAGGTGCAGGCGGAGGCAGTCTCCTTCCTGGGGCAGTGG
AGCAGCCACAGCCCCAGTTCATCTCGCGTTTCCTGGAGGGCCAGTCGGGTGTGACCATCARGCACGTGGC
CTGTGGGGACTTCTTCACTGCCTGCCTGACTGACAGAGGCATCATCATGACATTCGGCAGCGGCAGCAAT
GGGTGCCTAGGCCATGGCAGCCTCACTGACATCAGCCAGCCCACCATTGTGGAGGCTTTGCTGGGCTATG
AAATGGTGCAGGTGGCCTGTGGGGCCTCTCACGTGCTGECCCTGTCCACTGAGCGAGAACTATTTGCCTG
GGGCCGTGGAGACAGCGGCAGACTGGGGCTAGGCACCAGGGAGTCCCACAGCTGCCCCCAGCAGGTGCCC
ATGCCCCCAGGACAGGAAGCTCAGCGAGTTGTATGTGGTATCGATTCCTCCATGATCCTCACTGTGCCTG
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GCCAAGCCCTAGCCTGTGGGAGCAACAGGTTCAACAAGCTGGGCCTGGACCACCTCTCCCTGGGGGAGGA
GCCTGTCCCCCACCAGCAAGTGGAGGAGGCCCTGAGCTTCACACTACTAGGCTCTGCACCCCTGGACCAG
GAGCCTCTGCTGAGTATAGACCTGGGCACTGCTCACTCAGCTGCTGTGACTGCCTCGGGTGATTGCTACA
CTTTTGGCAGCAATCAGCACGGACAGTTGGGCACCAATACTCGCCGAGGCAGTCGGGCACCCTGTAAGGT

' CCAAGGCCTTGAGGGCATCAAGATGGCAATGGTAGCCTGTGGGGATGCCTTCACTGTAGCTATTGGGGCA |

GAGAGCGAAGTGTACTCTTGGGGCARAGGGGCGCGAGGTCGATTGGGARGGAGGGAT GAGGATGCCGGAC
TCCCTCGGCCAGTGCAGTTGGATGAGACACACCCTTACACGGTGACTTCCGTGTCCTGTTGCCATGGARA'
CACCCTCCTGGCTGTTCGATCGGTCACAGATGAGCCGGTCCCCCCCTGAGGCACCCGGATTCACCTCTGG
ACCACCCTGATATTGCTTCTCCTCTGAATGCTCTGAAARAGTGCAGGTGCCCAAGGCATGACTTGCAGCTG
TCTCCTGGATTGTGTCATCATGGGGTATCAGGGCTGGCARAACCCCTGCTCTGCTTTTGGCCTTGGATAT
GGAAACCTCAACCACTTTGTTCTCCTACCACCTCTTTGCCCTTCCTACCCCTTCCTCCCTTCAGTCAGTG
TCCCCAGGGTCCAGCCTGGCTAGAGTTAGAAGGCAGACCTAGCCTTTGGAAGCAGGGTGGCCTCCAGAGC
CTTGCCATAAAAAGGCTGAAGGCAGCCGGGCGCAGTGGCTCACGCCTGTARTCCCAGCACTTTGGGAGGC
TGAGGCGGGCGGATCACGAGGTCAGGAGATCGAGACCATCCTGGCTAACGTGGTGARACCCCATCTCTAC
TAAAAATACAAAAAAATTAGCTGGGCGTGGTGGCACGCGCCTGTAGTCCCAGCTGCTCAGGAGGCTGAGG
CAGGAGAATGGCGTAAACCCCTCCAGCCTGGGCGACAGAACCAGACTCCGTCTCARAAAAAAAAAARAAAA
CAAAAAAGGCTGAAGGCAGCTGTAGCTCCACACAGACCCTACCCTTTCCCCTAGCCCAGT TAGARAATAA
GTCTGGGCCGGCGGCGGTGGCTCACACCTGCATAGGCAGTGCTTTGGCCAGGAGGATCCCTTGATCCCTT
GTGGCCAGGAGTTGGGAGACCAGCCTGGGGACCATAGCGAGACCGCTGTCTCCACCAA

SEQ ID NO:7

' >gi|46048206]|ref|NM 025233.4| Homo sapiens Coenzyme A synthase (COASY),
mRNA .
CGGACGCGTGGGCGCGGTGGTGCAAGTGGAACCCAAGCCTTGAGGTTTCAGTGAGTAGGGGGCCGACGTG
AGCTTTAGCGTCCCCCTTTAGCCTCCCTCTTCGATTCCTTGAAGACCCTGGTGCAGCTTAGCAAGAGGGC
CCAGGATTTTTGGATCCCCAGCCCTGTGACAAGGGTTCCTGTCCAGTTTCCCCCTCCCAGGATTTCGACT
CAGTTCAGCGAAGTCACCGCCCCGTCTGAGARATGAGGACACCAAGGCTTAGAGCACAGCCCCGAGGCGC
CGTCTACCAGGCCCCGTCCCCTCCCCCGGCTCCTGTCGGTCAGCACTGAAACCCCGTCCCTGCTCCAGGL
CTCCTTCTCTGGGGTCCAAGGTCCCATACAGGCCTCTGCCTCGGCCGCAGGCCCTTCAGTCACCGTCGCC
+ TCGTCTCCCTGACTGTCCGCAGGCCTGGGCAGCATGGCCGTATTCCGGTCGGGTCTCCTGGTGCTGACGA
CGCCGCTGGCCTCCCTAGCCCCTCGCCTGGCCTCCATCCTGACCTCGGCGGCCCGGCTGGTGAATCACAC
ACTCTATGTTCACCTGCAGCCGGGCATGAGCCTGGAGGGCCCGGCTCAGCCCCAGTACAGCCCCGTGCAG
GCCACGTTTGAGGTTCTTGATTTCATCACGCACCTCTATGCTGGCGCCGACGTCCACAGGCACTTGGACG
TCAGAATCCTACTGACCAATATCCGAACCAAGAGCACCTTTCTCCCTCCCCTGCCCACCTCAGTCCAGAA
TCTCGCCCACCCGCCAGAAGTCGTGTTGACAGATTTCCAGACCCTGGATGGAAGCCAGTACAACCCGGTC
AAACAGCAGCTAGTGCGTTACGCCACCAGCTGTTACAGCTGTTGTCCGCGACTGGCCTCEGTGCTGCTAT
ACTCCGATTATGGGATAGGAGAAGTGCCCGTGGAGCCCCTGGATGTCCCCTTACCCTCCACGATCAGGCC‘
AGCTTCCCCCGTGGCCGGGTCTCCARAGCAGCCGGTGCGTGGCTACTACCGTGGCGCTGTCGGTGGCACG
TTTGACCGCCTGCACAACGCCCACAAGGTGTTGCTCAGTGTCGCGTGCATCCTGGCCCAGGAGCAGCTTG
TGGTGGGAGTAGCAGACARAGATCTGTTGAAGAGCAAGTTGCTCCCTGAGCTGCTCCAACCTTATACAGA
ACGTGTGGAACATCTGAGTGAATTCCTGGTGGACATCAAGCCCTCCTTGACTTTTGATGTCATCCCCCTE
CTGGACCCCTATGGGCCCGCTGGCTCTGACCCCTCCCTGGAGTTCCTGGTGGTCAGCGAGGAGACCTATC
GTGGGGGGATGGCCATCAACCGCTTCCGCCTTGAGAATGACCTGGAGGAACTTGCTTTGTACCAGATCCA
GCTGCTGAAGGACCTCAGACATACGGAGAATGAAGAGGACAAAGTCAGCTCCTCCAGCTTCCGCCAGCGA
ATGTTGGGGAACCTGCTTCGGCCTCCATATGAAAGGCCAGAGCTCCCCACATGTCTCTATGTAATTGGGC
TGACTGGCATCAGTGGCTCTGGGAAGAGCTCAATAGCTCAGCGACTGAAGGGCCTGGGGGCGTTTGTCAT
TGACAGTGACCACCTGGGTCATCGGGCCTATGCCCCAGGTGGCCCTGCCTACCAGCCTGTGGTGGAGGCC
TTTGGAACAGATATTCTCCATARAGATGGCATCATCAACAGGAAGGTCCTAGGCAGCCGGGTGTTTGGGA
ATAAGAAGCAGCTGAAGATACTCACGGACATTATGTGGCCAATTATCGCAAAGCTGGCCCGAGAGGAGAT
GGATCGGGCTGTGGCTGAGGGAAAGCGTGTGTGTGTGATTGATGCCGCTGTGTTGCTTGAAGCCGGCTGG
CAGAACCTGGTCCATGAGGTGTGGACTGCTGTCATCCCAGAGACTGAGGCTGTAAGACGCATTGTGGAGA
GGGATGGCCTCAGTGAAGCCGCGGCTCAAAGCCGGCTGCAGAGCCAGATGAGCGGGCAGCAGCTTGTGGA
ACAGAGCCACGTGGTGCTCAGCACCTTGTGGGAGCCGCATATCACCCAACGECCAGGTGGAGAAAGCCTGG
GCCCTCTTGCAGAAGCGCATTCCCAAGACTCATCAGGCCCTCGACTGAARAGTTCTCAGTGGGGCCAGAC
TGGCTCCTGGAGCTGACAAGCGACCCCGTGGTGAGGAGARAATGGGGGCCTTGATGCTCACCCTGGTTCAG
GCCCAGAGGTCCAAGCTATACTGTGCAGGACATGGCCAGGCCTGGTGGACACAGGAAGCCTACCCAACAC
GCTGGTATTTGGCCAACACTGAGGATGTGGTTCATGGGGGAGCAGTCCCCTCCCCACTCTTGCCCATGGE
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TGACTCTTACCCACAGCTGACTAGGGCCAGCGCAAATACTGGAACCTGTAACAGAATTAAAGGTGAATGT
TCTGAAAARAAAAAAAARAAA

SEQ ID NO:8
>gi|21362109|ref|NM 022445.2| Homo sapiens thiamin pyrophosphokinase 1
(TPK1), mRNA ’
CGAGCGCCGAGCGGTCGATCGCCGTAGCTCCCGCAGCCTGCGATCTCCAGTCTGTGGCTCCTACCAGCCA
TTGTAGGCCAATAATCCGTTATGGAGCATGCCTTTACCCCGTTGGAGCCCCTGCTTTCCACTGGGAATTT
GAAGTACTGCCTTGTAATTCTTAATCAGCCTTTGGACAACTATTTTCGTCATCTTTGGAACAAAGCTCTT
TTAAGAGCCTGTGCCGATGGAGGTGCCAACCGCTTATATGATATCACCGAAGGAGAGAGAGAAAGCTTTT
TGCCTGAATTCATCAATGGAGACTTTGATTCTATTAGGCCTGAAGTCAGAGAATACTATGCTACTAAGGG
- 'ATGTGAGCTCATTTCAACTCCTGATCAAGACCACACTGACTTTACTAAGTGCCTTAAAATGCTCCAARAG
AAGATAGAAGAARAAGACTTAAAGGTTGATGTGATCGTGACACTGGGAGGCCTTGCTGGGCGTTTTGACC
AGATTATGGCATCTGTGAATACCTTGTTCCAAGCGACTCACATCACTCCTTTTCCAATTATAATAATCCA
AGAGGAATCGCTGATCTACCTGCTCCAACCAGGAAAGCACAGGTTGCATGTAGACACTGGAATGGAGGGT
GATTGGTGTGGCCTTATTCCTGTTGGACAGCCTTGTATGCAGGTTACAACCACAGGCCTCAAGTGGAACC
TCACAAATGATGTGCTTGCTTTTGGAACATTGGTCAGTACTITCCAATACCTACGACGGGTCTGGTGTTGT
GACTGTGGAAACTGACCACCCACTCCTCTGGACCATGGCCATCAAAAGCTAACCTGTTGACTGGCATCCA .
TAAGTGTGCCTCTGCCTTATCTCATTTCTCAACAGTTCATTGCTCAACAAGAACGATTCACCTGGGTTTG
CAAGAATCTAAACCTCTCTAGGGGAAGCCCACTGGGTTTAAAGATGTTAGTGTTTAGATAATACAGGTAA
CATTATAAATGACAGATCTCAATTTTATAGTAGTGGGAAAGATACATGCTAAGAAAGCAAATAAGCTCTA
TTATATTCGGTTGGAACCTAATGGGAATCATTCCACTATACAATTCAGTACTGATTATTCTTCTTACATT
ATTAATCATTCCATTTATCCTAGAAAATTGTTTTTAATTTGAATCAGAGARAACTGTTGAGGTTCCTCTT
GGAGTCTAGAACATCCTTAAATGTCTAACAACAAGGGCTACCTCTGAGTACCTTTTAGTATTAGTTTTCT
GTATATGATATATATTATCTTATACTGAAARAARATTCCTTTCAGATTGGGGTGTTAGAAGTGCACCAGG
TCACTCTGACCTTATTACTGTCTTTGGTATTGTCTTAAATARAATCAAGAATCATTGACCTAATTGTTAAA
TTTAAAAATAGGTAGTTAGCAATAGGTGGARAAGAGARATGATGTGARAGATAAATGATGATTCGTGGAGC
CCTACTCACACATTAACCCCCAAATTCAAAAGTAAGAATGCAAAAGTCTAGAGGGGGTAACAGTCTGCAT
CATCATCACAACCTAAATGGAGAAAGCTGTGCAGAGGAARACTTAAGCATAAAAATTGAATTCGTTTCTGA
" CATACCTTAGACTGAAAAACTGTTGGTTCATCCAGAAGTGTATTCATATTACCAGARAATGAGTTTGTCT .
ATGGGGATACATGAACTTCATATACTAAGGAGCCTAACTCCAAAGCCTGCGTTCTCATCCCAGTCTGATA
TTCACCTAAGTTTCCGGACCCTTTTCCTTAGCTGTAARAATGGAAGCGGTTGGACTGATGGTGTCTGAGGT
TCTTTCCCACACTGAAATTCTAAATATTGACACTTAGCAGTCATAGGGCTGATAATACACACAGTTACTG
ACTTAGCCTAAACAACCTGGTGCATCGAAATGTATTCACCTTTCTTTTGTAAAGAGACCATCTTCTATCT
TCTTTCCACCTTTCTCTGTTTTATGAAACCAACTGTTGACATACARAACCATGATTGAAGGAGAACCTGTC
CAACATGTTTTATGTACACAAATCCCTATGTTGCTATAAGAARAGTGAARAGTAACTGTTTTCTTCTTGGT
GCTATGACAGTGTGAGACTCAGGTTGTCTGTAGAGAATGARAGGAGCAGTGGCCCGCGTGATTGTGGCAT
TTAAGGAGCAGTGGCCCATGTGACTGTGGCATTTTCGGCACTTTTCATTACTTTCTGCTTGACCGGAAGT
TGAGGCTTAGCTATGTTTCCATCTTCAGTTTCTGAAGACTAGTTATATATTCCTTACTAGAAATATATTC
ATAATATATARAAGAAATATATCTGTGATTTTAAAATTTTGCTACCAARAGAATGCATGTTCTGTGTGCCC
TGAAAATGTTACCAGTGTTAATAAATGGATACTTATCGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

SEQ ID NO:9

>gi|8923704 | ref|NM_018654.1| Homo sapiens G protein-coupled receptor,
family C, group 5, member D ({GPRC5D), mRNA
ATGTACAAGGACTGCATCGAGTCCACTGGAGACTATTTTCTTCTCTGTGACGCCGAGGGGCCATGGGGCA
TCATTCTGGAGTCCCTGGCCATACTTGGCATCGTGGTCACAATTCTGCTACTCTTAGCATTTCTCTTCCT
CATGCGAAAGATCCAAGACTGCAGCCAGTGGAATGTCCTCCCCACCCAGCTCCTCTTCCTCCTGAGTGTC
CTGGGGCTCTTCGGACTCGCTTTTGCCTTCATCATCGAGCTCAATCAACAAACTGCCCCCGTACGCTACT
TTCTCTTTGGGGTTCTCTTTGCT CTCTGTTTCTCATGCCTCTTAGCTCATGCCTCCAATCTAGTGAAGCT
GGTTCGGGGTTGTGTCTCCTTCTCCTGGACGACAATTCTGTGCATTGCTATTGGTTGCAGTCTGTTGCAA
ATCATTATTGCCACTGAGTATGTGACTCTCATCATGACCAGAGGTATGATGTTTGTGAATATGACACCCT
GCCAGCTCAATGTGGACTTTGTTGTACTCCTGGTCTATGTCCTCTTCCTGATGGCCCTCACATTCTTCGT
CTCCAAAGCCACCTTCTGTGGCCCGTGTGAGAACTGGARGCAGCATGGAAGGCTCATCTTTATCACTGTG
CTCTTCTCCATCATCATCTGGGTGGTGTGGATCTCCATGCTCCTGAGAGGCAACCCGCAGTTCCAGCGAC
AGCCCCAGTGGGACGACCCGGTCGTCTGCATTGCTCTGGTCACCAACGCATGGGTITTCCTGCTGCTGTA
CATCGTCCCTGAGCTCTGCATTCTCTACAGATCGTGTAGACAGGAGTGCCCTTTACAAGGCAATGCCTGC
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CCCGTCACAGCCTACCAACACAGCTTCCAAGTGGAGAACCAGGAGCTCTCCAGAGCCCGAGACAGTGATG
GAGCTGAGGAGGATGTAGCATTAACTTCATATGGTACTCCCATTCAGCCGCAGACTGTTGATCCCACACA
AGAGTGTTTCATCCCACAGGCTAAACTAAGCCCCCAGCAAGATGCAGGAGGAGTATAA

SEQ ID NO:10 :

>gi|38327559 | ref|NM_080836.2] Homo sapiens serine/threonine kinase 35
(STK35), mRNA '
ATGCAAACGGGGAAGGACGGCGCCCGCAGAGGTACACAAAGCCCGGAGCGGAAAAGGCGAAGCCCAGTGC
CGCGGGCGCCCAGCACGAAGCTGAGGCCGGCGGCGGCGGCCCGGGCCATGGATCCGGTGGCGGCCGAGGT
CCCGGGCGAGGCCTTCCTGGCGCGGCGACGGCCTGAGGGCGGTGGCGGGTCCGCGCGGCCGCGTTACAGC
CTGTTGGCGGAGATCGGGCGCGGCAGCTACGGCGTGGTTTATGAGGCAGTGGCCGGGCGCAGCGGGGCCC
GGGTGGCGETCAAGAAGATCCGCTGCGACGCCCCCGAGAACGTGGAGCTGGCGCTGGCTGAATTCTGGGC
CCTCACCAGCCTCAAGCGGCGCCACCAGAACGTCGTGCAGTTTGAGGAGTGCGTCCTGCAGCGCAATGGG
TTAGCCCAGCGCATGAGTCACGGCARCAAGAGCTCGCAGCTTTACCTGCGCCTGGTGGAGACCTCGCTGA
AAGGAGAAAGGATCCTGGGTTATGCTGAGGAGCCCTGCTATCTCTGGTTTGTCATGGAGTTCTGTGAAGG
TGGAGACCTGAATCAGTATGTCCTGTCCCGGAGGCCAGACCCAGCCACCAACAAAAGTTTCATGCTACAG
CTGACGAGCGCCATTGCCTTCCTGCACAAARAACCATATTGTGCACAGGGACCTGAAGCCAGACAACATCC
TCATCACAGAGCGGTCTGGCACCCCCATCCTCARAGTGGCCGACTTTGGACTAAGCAAGGTCTGTGCTGG
" GCTGGCACCCCGAGGCAAAGAGGGCAATCAAGACAACAAAAATGTGAATGTGAATAAGTACTGGCTGTCC
TCAGCCTGCGGTTCGGACTTCTACATGGCTCCTGAAGTCTGGGAGGGACACTACACAGCCAAGGCGGACA
TCTTTGCCCTGGGCATTATCATCTGGGCAATGATAGAAAGAATCACTTTTATTGACTCTGAGACCAAGAA
GGAGCTCCTGGGGACCTACATTARAACAGGGGACTGAGATCGTCCCTGTTGGTGAGGCGCTGCTAGAAAAC
CCAAAGATGGAGTTGCACATCCCCCAAARACGCAGGACTTCCATGTCTGAGGGGATCAAGCAGCTCTTGA
AAGATATGTTAGCTGCTAACCCACAGGACCGGCCTGATGCCTTTGAACTTGAAACCAGAATGGACCAGGT
CACATGTGCTGCTTAARATTCAGGGCTAAGCATTTTGGGTGATTTTARACTAGGTCGATTCCTCGGGACC
CACAGTCTCACCACGTCTCCTCCAGAGGACGGCAGAGGGTACAGGTGGTGGCCTGGCCGGTTGGCGATCT
CCCGACAGCTGGATCCGGCAATGTGAAGCTTTTGTTTGGGTTTCCCCGCTTCTTTTTAGTTTTGCTTTAT
TTTTTTCCTTTTCTTTTCTTTTTTTTTTTTCCTCTTTCCTTTTTTTAAATTTAAACCATTGAGACTTCAG
AAGAGCAGGACACAATGCTGTGGACAGGCACCAATTTCTTTAAAGAAATTCAATGTGGGCAAGGCATATG
TGTAAATTTCACTTTTACTTTTTATAAGGGGTTAGGGAGCTATTTTTGGTTTTGTCCTTCACTTTCCCTC
TGTCTTCCTTCTTTATACTTTTCTCAGTTCTACTTATGACACCTCACTTCCCTAGAGAAGGCCTGCCTCC
CCATAGGGAATCTGGGGGTTTCTTCTGGAACGGGGCGTGAGGACACAAGGAGGCCTCTGGGCCACGCCTC
CCTACCAGATGCAGGAACTCCTGGACTCCTTGGTGGGCTGGCCCTGGCTAGCCCTTGGGCCTCGGAGATG
'ATCAGAGGTGAAGAACCGCCTGGAAGAGGAAGGCCAGGGTTTGGCCAGGAGAACTAAGAAGGTCTCAACT
- CCAGGCTTTGTTGTGTTTAAGCTATTGAGAGCCCCAGGCCACACCAGGACTTGCAGTGGTGGGAATCCAT
TCCTCTTCTGCCCTGTGTTGCAGGGAACTAGGAGGTAAGGGTGGAGGGCGACCATCTCGCTCTTGCTGGL
GGTGGAGCAGCCATCCCTGCCTTTCTGTTGGGAAARACTGTTGTGCCARACTCTTGTGTGGAACACAGCT
GGGTCTTCAGCAGGCATCTGTCACTGCCGTGAGGTCAGCGCTTCTCACCTAACTGCCTCCTGGATTGTCA
TCTTCCCAGATGTGTCCCATAGTGTCCAGGTGTCACAGAGACGGCCTGAGGCCCTAAGATCTGGTTGTGA
CTTTGCCATGATAACAGGGTGTCCTGAACTGGCTGCCGTTGTCGTGTTCTCACAGTGAAGGGCGTGCCCT
GTGTGCCGGGGTCCATGGTGTCATATGCAGTGACACACACTGTCAAGCGCCATTTCCCTCACCCCTGGAG
ACTTACTGTTAGGTGCCTGCCCTCAGTATAGACGTATCCAATGGGARAAACAGCGGACCTGCCCAGAGCAG
GGAGGTGTCGTGGAACTGGGTAGACCCCCTGCAGCGTTAGGGGCCCATTTGTGGGCTCGCCACCTTCAGG
CTTCCCCAGCCATGACACTTCAGCCCCGCCACCCATGCCTGTCTGCTGCAGCCATCCTTGCACTCTCCAG
CGACACTCTCGCACCTCCCTAGGGGAAGCTTCCCTCCCCCTGGGCTGCTGCTCTGAGCCCATCTGTTCTC
CCCCTGCAAGAAGGGGCAATGCTCTTGTGTTGTCCCTCTGTCTGGACGCGCCTGGCCACTCCGAAGGCTT
'TTCACCCCATTATGGCCAAATAGTATAGGGCCACTGGGGAGGGGGAAGGGAATCATTTTGTGTTCATTTT
TGTTTTCTGTTTCACCTAAACCAGCATAGGATTGATAGGGGAGACGGTTGGCGGGCATTTCCGTTTCTAT
GTGACCAAGGCAGCAGGGGCTTTTACCTGCTAAGCGGCAATCCTTTGGCCCTGAGAATTTGGGAGAGAAC
AGTGCATCAGGCCAGGCTCAGCAATATGTTTGCTCACATTCTTTCAGCCTTCTGTCACCCCCCTCAACAC
CARACTTTCTTCCTTGTGAGCAGAAGGTTGGCTGCTGTTAGCAGGATCCCACAGTGATARCCAGGCCCTT
CCCTTCCTAAGCCAARACCCATTGTGACTGCCTGTCTCTCCTGTCTCTGACTTCTCAGGCAGCCTCCTGA
GTGCACTGAGTTGTATCCGAGAGGGTGGGAACAGCAGCATCCCCTAATTGCAGTACACGGTTCCTTTTCC
GCCCGCCACCCTGCCTTTCCTTGGGGGCAGCTGTCTCTCTGTACATGAGCARATGGGCAARAAACAGTCCC
CAAACCCAGCACCCCCCTCTCCCTGGCTGCAGCCCACACTGTAACATCCCTAGTGAGGCTCCAGCCTAAT
GAGCCCCTTATTTTCTTTTTTTTCCCTCCCCAGGTCTAGTAGCTCTAACTARAAAGTTCTTGGAGCCATC
GTGCTCCCCCTTTGTTATTTTTCTTGCTATCAGAGTAGCAAGARACAGCACCCCTGTAGGTGACAGGTGG
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" GCAGCCTGGTAGGGGTCGCCAGCCTCCATGCCCCCTCATCTTCCAGTTCTTGCTTAGTGGCACGACCTCT
TTCCATAGCATARATGCAGGCCAGCGTTTTAGCCCCAAGTGCCTGCCCTTGCTTCTTACCCCTCCCCTGC
TTTCTCAARACACTTGCCCACCTCAGGCACTCAGCGGGCTCCGCCGTGGTGAGAGAACTGGCCGTGGCTCA
GCCCCGGGTAGCACCTGTAGTTTCAGTGCCACTCTCCACTGTCCCCTTGTGGACCAGCTTCCACTCACTG .
TCACGTCCCCCCTCCTGCGTCTTCACTGGGTCTCAGGCTGCCAGCAGCTCTCTGGTGCATCGTCTCAACA
CCACCAAGTTTGTAGGACCTGCCCAAGTTCTAGTAGTATTCAAAACTTCAAACGGCAGTCATTTGTTCTC
CTCGGCTCTGTGGCAAGGATAGCCCTTTGGAGGGGGACTCTTGACCTCGGCTGTTAGGGATCTGAACTTG
GTTTTCCCGTCAGAAGAATCAGCAGGACAGATCGTAGTGCCTTATTCCATTGTCCTCCCCTGGCCAGGCC
TCCTGGCTCAGCTGGAAGTGCATGGCTTCTTTCTCCCTATCTGTGTCCTCTGTCACTTGCTCTTTCACTC
TCTCTCTCATTCCCAGAGAGCCACGGGGGAGGGATCACCCTCACCCCCAACACCCTCTTCCTGAGGGCTG
TAGCCAGGTCCGCATCTCCCCACCACCACCAGGGCACTCACTCGCAGCTATAGCCCAGGACAGAAAAACT
GTGCTTTGGACAGGTGCACACTCTCTGCCTCTTACCTCTAGCCAGGAGGATGCCTCAGTCTGTTCATTCG
AGACTGGCCCCGTCTGAACCTTCTCTGGGCACTGGGGACTAAGGTTGCAGGCCTTAGCCTCGTCTCGTCC
CAGAGGCATTGGATCAGGAGAATGGGAATTTTTTTCCTCCCACCTGGACATAGTTTGCCCCTGTGGCTGC
CTTTCTGAGGGAGTATACTAAATGTTTACTTAAGAAACACCCTGTTTACAGCCAGAGGAGAAACACCCAA
CACTGAGTGGAGATTTGACTCTGGACAGGGCCTGGCCTCCTTAGTGGCACTGCCGGGGGGCCCCAGAGCG
AATGAGGGCAGAGATGCCCGGGGCAGGGGCAAACGCCCTCCGCTCCCTCTGCTCCCAACCCTGTGGTGCT
AGGACCACTCCCCGCCTTCCCTACGGCCTCCTCGCCCTGCACATTCCCCACCTCCACATTCCCCTCCTCC
AAGATCTCAGCTCCTTAACATATCAGTTGTCTCCTAGCCTAGAAAACCAGTGTTTGGAGCAATAAGATGA
TTATTTTTGCTTGAATCTTTTTCTAAGAGAAGGAAAAGAGCTGGCATTGTGGGAATTTTCTTTTTATGCT
GTTAGCTGTTTACCTTCTTAGAAGACATCCTAATAGGATGGATGTCTGGGTTTTAGCCTTGGGGTATCTT
TTGGAAACTTAGAAAAGCAGGAGTCAGGCTGCCACCCCCTAAGGAGGGACCCTAACGTTCTGCCCTTGCC
TGGTTCCATATGGCTCCTTCCAGCCCTGCCCACCAAGTGCAGCTCCCACTTTCCATCCTGCCCATACGCC
CCTCTTCCCCCGACATCTGGGGGCGCTGGTGGCACTTACTCTAGGTTGGTCTCAGACTATCCCTCCCCTT
GGCTGGTTTTCCCTCCTAGGCCTGTCTGGCAGCCCCCAGACAGACGTAGCTCCTGGGAGTCTCGGCCCTG
GCAACCTTGGAAGAGCCAAGCTGACATTGTTTAGCTCTTCAGGCCACTGGGTTTTGGAGGCAGAAGTCCA
GAGATACTGGCTCTGCCAAGCTGTCGTACTGGGCTGTGGCACAGCCTTCGAGACAACACGGGTGTATCTC
TGATCCTGCCCTACCTAGGCTTCAAGGGGCTTCTGTCTGGAGAAATGCCCTCARAGGGTAACCAGTAGGT
GTGGCATTGAATTGGCCAGTGTTAGCATCTACAGCCATCACCGAGATGAGTCCACTGCCGTTGCCTGCCC
GAGGGCCCCCTAAGGTTATAGACGGTATCAGCAGGGAGGCCGTCCCGCTGGTTTTCTAGGAGAGCCCACA
GGAGGAAGGGAGCCTCTTCAGGGGCACTGGARTCTTTTGTGCCAGGGGCTTCTTTTCATCAGAGCCGGGG
AGTACATTGCAGTGACTTCTTAAACATTTGTGTGGGACAGACGAGCGTGAGGGAGGTTTTAAGCCAGGCA
CAAAGTTAGTTTCCAATACTAGTTAATAAATCTATTTTTCTTCATTTCCTTTTTTTGCACAGAAGCTGGT
AAATCTAGGACCTACGTGTGAACAACTTTATATGAATATTTTTTGTACTTGGTTTACTTGGGTTGGTATGA
TACATTATATTTAAGTTCCTTGAACACTGTGGATCCCCTAATGTGTATGAATGACTGAGGCTTTGTAAAT
TAAGGGACGTTTGTGTGAATAAAGTTATTTGATGGGGTCAAAGAAGCCATATGTGATTTGAAAAAAAAAA
AAAAAAAAARAAA

SEQ ID NO:11

>g1|2136l367lref]NM 002860.2| Homo sapiens aldehyde dehydrogenase 18
family,. member Al (ALDH18A1l), mRNA
AGGGGGCGAAGGCGGCGGTGGTGAGGAAGATACTTTGGTTAGTGACCACATCGCAGCATGTTGAGTCAAG
TTTACCGCTGTGGGTTCCAGCCCTTCAACCAACATCTTICTGCCCTGGGTCAAGTGTACAACCGTCTTCAG
ATCTCATTGTATCCAGCCTTCAGTCATCAGACATGTTCGTTCTTGGAGCAACATCCCGTTTATCACTGTA
CCCCTCAGTCGTACACATGGARAGTCCTTCGCCCACCGCAGTGAGCTGAAGCATGCCAAGAGAATCGTGG
TGAAGCTCGGCAGTGCCGTGGTGACCCGAGGGGATGAATGTGGCCTGGCCCTGGGGCGCTTGGCATCTAT
TGTTGAGCAGGTATCAGTGCTGCAGAATCAGGGCAGAGAGATGATGCTGGTGACCAGTGGAGCCGTAGCC
TTTGGCARACAACGCTTGCGCCATGAGATCCTTCT GTCTCAGAGCGTGCGGCAGGCCCTCCACTCGGGGE
AGAACCAGCTGAAAGAAATGGCAATTCCAGTCTTAGAGGCACGAGCCTGTGCAGCTGCCGGACAGAGTGG
GCTGATGGCCTTGTATGAGGCTATGTTTACCCAGTACAGCATCTGTGCTGCCCAGATTTTGGTGACCAAT
TTGGATTTCCATGATGAGCAGAAGCGCCGGAACCTCAATGGAACACTTCATGAACTCCTTAGAATGAACA
TTGTCCCCATTGTCAACACAAATGATGCTGTTGTCCCCCCAGCTGAGCCCAACAGTGACCTGCAGGGGGT
AAATGTTATTAGTGTTAAAGATAATGATAGCCTGGCTGCCCGACTGGCTGTGGAAATGAARAACTGATCTC
TTGATTGTTCTTTCAGATGTAGAAGGCCTTTTTGACAGCCCCCCAGGTTCAGATGATGCAAAGCTTATTG
ATATATTTTATCCCGGAGATCAGCAGTCTGTGACATTTGGAACCAAGTCTAGAGTGGGAATGGGTGGCAT
GGAAGCCAAGGTGAAAGCAGCCCTCTGGGCTTTGCAAGGTGGCACTTCTGTTGTTATTGCCAATGGAACC
CACCCAAAGGTGTCTGGGCACGTCATCACAGACATTGTGGAGGGGAAGAAAGTTGGTACCTTCTTTTCAG
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AAGTAAAGCCTGCAGGCCCTACTGTTGAGCAGCAGGGAGAAATGGCGCGATCT GGAGGAAGGATGTTGGC
CACCTTGGAACCTGAGCAGAGAGCAGARATTATCCATCATCTGGCTGATCTGTTGACGGACCAGCGTGAT
GAGATCCTGTTAGCCAACARRAAAGACTTGGAGGAGGCAGAGGGGAGACTTGCAGCTCCTCTGCTGAAAC
GTTTAAGCCTCTCCACATCCAARATTGAACAGCCTGGCCATCGGTCTGCGACAGATCGCAGCCTCCTCCCA
GGACAGCGTGGGACGTGTTTTGCGCCGCACCCGAATCGCCARRRACTTGGAACTGGAACAAGTGACTGTC
CCAATTGGAGITCTGCTGGTGATCTTTGAATCTCGTCCTGACTGTCTACCCCAGGTGGCAGCTTTGGCTA
TCGCAAGTGGCAATGGCTTGTTACTCAAAGGAGGGAAGGAGGCTGCACACAGCAACCGGATTCTCCACCT
CCTGACCCAGGAGGCTCTCTCAATCCATGGAGTCAAGGAGGCCGTGCAACTGGTGAATACCAGAGAAGAA
GTTGAAGATCTTTGCCGCCTAGACAAAATGATAGATCTGATCATTCCACGTGGCTCTTCCCAGCTGGTCA
GAGACATCCAGABAGCTGCTAAGGGGATTCCAGTGATGGGGCACAGCGAAGGGATCTGTCACATGTATGT
GGATTCCGAGGCCAGTGTTGATAAGGTCACCAGGCTAGTCAGAGACTCTAAATGTGAATATCCAGCTGCC
TGTAATGCTTTGGAGACTTTGTTAATCCACCGGGATCTGCTCAGGACACCATTATTITGACCAGATCATTG
ATATGCTGAGAGTGGAACAGGTARAAATTCATGCAGGCCCCAAATTTGCCTCCTATCTGACCTTCAGCCC
CTCCGAAGTGAAGTCACTCCGAACTGAGTATGGGGACCTGGAATTATGCATTGAAGTAGTGGACAACGTT
CAGGATGCCATTGACCACATCCACAAGTATGGCAGCTCCCACACGGATGTCATCGTCACAGAGGACGAAA
ACACAGCGGAGTTCTTCCTGCAGCACGTAGACAGTGCCTGTGTGTTCTGGAATGCCAGCACTCGCTTTTC
TGATGGTTACCGCTTTGGACTGGGAGCTGAAGTGGGAATCAGTACATCGAGAATCCACGCCCGGGGACCA
GTAGGACTTGAGGGACTGCTTACTACTAAGTGGCTGCTGCGAGGGAAGGACCACGTGGTCTCAGATTTCT
CAGAGCATGGAAGTTTAAAATATCTTCATGAGAACCTCCCTATTCCTCAGAGAAACACCAACTGAARAAGA
GCCAGGAAAACCCGGGAATTTTCCAAAAGGTCTTCACGTTARACTTGTCTTATCTCAGGAGAGAGCCCGC
TCTTGTCTCCCAGTTCCTGGTAGGGTCTGCCTGTTGGAAAGTGTACCTGGATGCTTCTGGGCTCCGTTTG
GCAATAGCAATCTTGGCTGATGTGCACAGTCTGGCTCCCAGCTCACCCTTTTTTTTTAAAGTAAGAARAT
AGTTGCTACCGATAGGGACTTTGCCAAGTCCAATTATCTTCTAGGATTGAAAGGTGCATTTTCCCCATAA
AAAAGGCGAGGAARACCCATGGCTGCTTTGTGTCACCTCAGTGACTTACAGTCCCCCTTCGCATTTAGTT
GGTACTAGAGCCAGTCATCCTTAACAAATCTTTTCGCGTTTTATTTCTTTCACATGTAGTCATCTTCAAA
AAGGAAAGATTTGGAATTTTAGAAAAGGGGCAACTCTTCTITTTTAGCATTCTCATCAGAAAGTCACAAAA
ATCGATGGAATCATTTCCACTGGGAAGATTGACCTTTTGTATTTATTTGTGGGGTAAATTAATAAGCATT
CCAGATGCTTGCAGCTTCCTGCATCCAGGAGATGCTGTGTCCCCCGTGATGCAGCTGGAACCCARGCTGC
AGCAGGAGATGCAAGTTTCAGGATGTTCCCCACTGAGCTGGAGGAATATCTACAGCAGTGATGCTTGAAA
TTTTTGTATGAATTATTTTGTCGTCCTACCCTTTTCCTCCAAAACARAAATTAGAGGATTATTTTAATAC
TTTGGATTCTTCCCCCTTTTTTGAGAAATAAAGTTTTTTATG ‘

SEQ ID NO:12 .

>gi]23397680|ref|NM _013447.2| Homo sapiens egf-like module containing,
mucin-like, hormone receptor-like 2 (EMR2), transcript variant 1, mRNA
GGGGGGETCTGCTCTGTGCGGTGAAGCTTCTCTTCTTGGCACCTGCCTGGCATCGGAAGAGGGCCCCTTCT
CCCTCCCTGGGCTTTTATGTGGACACTGTAATGCCTCAGTTTTCTTTCTTTCTTTTTGTTTTTGACACAG
GGTCTCACTCTATCACCCAAGCTGGAGTGCAGTGGCACCATCTTAGCTCACCGCAGCCTCAAACTCCCCA
GCTCGGGTGATTCTTCCTGCCTCAGCCTCCTGAGTAGTAGCAGCTGGGACCACAGACGTCTGCCACCAAG
CCCAGCTGCACCGCCAGTTCCGGGGAGCGGCCCTGGGCCAGCGGCTGTCCGCCCCCCCTCCTTTATAAAGT
CCTGGCCTCGGGACAGCCCGCACAGCTGCCCAGCCTGCGGAGACGGGACAGCCCTGTCCCACTCACTCTT
TCCCCTGCTGCTCCTGCCGGCAGCTCAGCTGGAACCATGGGAGGCCGCGTCTTTCTCGTCTTTCTCGCAT
TCTGTGTCTGGCTGACTCTGCCGGGAGCTGARACCCAGGACTCCAGGGGCTGTGCCCGGTGGTGCCCTCA
GGACTCCTCGTGTGTCAATGCCACCGCCTGTCGCTGCAATCCAGGGTTCAGCTCTTTTTCTGAGATCATC
ACCACCCCCATGGAGACTTGTGACGACATCAACGAGTGTGCAACACTGTCGAAAGTGTCATGCGGAARAT
TCTCGGACTGCTGGAACACAGAGGGGAGCTACGACTGCGTGTGCAGCCCAGGATATGAGCCTGTTTCTGG
GGCAAAAACATTCAAGAATGAGAGCGAGAACACGTGTCAAGATGTGGACGAATGTCAGCAGAACCCAAGG
CTCTGTAARAGCTACGGCACCTGCGTCAACACCCTCGGCAGCTACACGTGCCAGTGCCTGCCTGGCTTCA
AGCTCAAACCTGAGGACCCGAAGCTCTGCACAGATGTGAATGAATGCACCTCCGGACAAAACCCATGCCA
CAGCTCCACCCACTGCCTCAACAACGTGGGCAGCTATCAGTGCCGCTGCCGCCCGGGCTGGCAACCGATT
CCGGGGTCCCCCAATGECCCARAACAATACCGTCTGTGAAGATGTGGACGAGTGCAGCTCCGGGCAGCATC
AGTGTGACAGCTCCACCGTCTGCTTCAACACCGTGGGTTCATACAGCTGCCGCTGCCGCCCAGGCTGGAA
GCCCAGACACGGAATCCCGAATAACCAAAAGGACACTGTCTGTGAAGATATGACTTTCTCCACCTGGACC
CCGCCCCCTGGAGTCCACAGCCAGACGCTTTCCCGATTCTTCGACABRAGTCCAGGACCTGGGCAGAGACT
ACAAGCCAGGCTTGGCCAATAACACCATCCAGAGCATCTTACAGGCGCTGGATGAGCTGCTGGAGGCCCC
TGGGGACCTGGAGACCCTGCCCCGCTTACAGCAGCACTGTGTGGCCAGTCACCTGCTGGATGGCCTAGAG
GATGTCCTCAGAGGCCTGAGCAAGAACCTTTCCAATGGGCTGTTGAACTTCAGTTATCCTGCAGGCACAG
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AATTGTCCCTGGAGGTGCAGAAGCAAGTAGACAGGAGTGTCACCTTGAGACAGAATCAGGCAGTGATGCA
GCTCGACTGGAATCAGGCACAGARATCTGGTGACCCAGGCCCTTCTGTGGTGGGCCTTGTCTCCATTCCA
GGGATGGGCAAGTTGCTGGCTGAGGCCCCTCTGGTCCTGGAACCTGAGRAGCAGATGCTTCTGCATGAGA
CACACCAGGGCTTGCTGCAGGACGGCTCCCCCATCCTGCTCTCAGATGTGATCTCTGCCTTTCTGAGCAA
CAACGACACCCAAAACCTCAGCTCCCCAGTTACCTTCACCTTCTCCCACCGTTCAGTGATCCCGAGACAG
BAGGTGCTCTGTGTCTTCTGGGAGCATGGCCAGAATGGATGTGGTCACTGGGCCACCACAGGCTGCAGCA
CAATAGGCACCAGAGACACCAGCACCATCTGCCGTTGCACCCACCTGAGCAGCTTTGCCGTCCTCATGGC
CCACTACGATGTGCAGGAGGAGGATCCCGTGCTGACTGTCATCACCTACATQGGGCTGAGCGTCTCTCTG
CTGTGCCTCCTCCTGGCGGCCCTCACTTTTCTCCTGTGTARAGCCATCCAGRACACCAGCACCTCACTGC
ATCTGCAGCTCTCGCTCTGCCTCTTCCTGGCCCACCTCCTCTTCCTCGTGGCAATTGATCAARACCGGACA
CAAGGTGCTGTGCTCCATCATCGCCGGTACCTTGCACTATCTCTACCTGGCCACCTTGACCTGGATGCTG
CTGGAGGCCCTGTACCTCTTCCTCACTGCACGGAACCTGACGGTGGTCAACTACTCAAGCATCARCAGAT
"TCATGAAGAAGCTCATGTTCCCTGTGGGCTACGGAGTCCCAGCTGTGACAGTGGCCATTTCTGCAGCCTC
CAGGCCTCACCTTTATGGAACACCTTCCCGCTGCTGGCTCCAACCAGARAAGGGATTTATATGGGGCTTC
CTTGGACCTGTCTGCGCCATCTTCTCTGTGAATTTAGTTCTCTTTCTGGTGACTCTCTGGATTTTGAAAA
ACAGACTCTCCTCCCTCAATAGTGAAGTGTCCACCCTCCGGAACACAAGGATGCTGGCATTTARAGCGAC
AGCTCAGCTGTTCATCCTGGGCTGCACGTGGTGICTGGGCATCTTGCAGGTGGGTCCGGCTGCCCGGGTC
ATGGCCTACCTCTTCACCATCATCAACAGCCTGCAGGGTGTCTTCATCTTCCTGGTGTACTGCCTCCTCA
GCCAGCAGGTCCGGGAGCAATATGGGAAATGGTCCARAGGGATCAGGAARATTGARAACTGAGTCTGAGAT
GCACACACTCTCCAGCAGTGCTAAGGCTGACACCTCCARACCCAGCACGGTTAACTAGARAAATCTITCTG
AATAAGATCTTCCCTCTTTGCCCGTGGAARATCTGAACAATCTTTGAGCCATCTAGAGGGGAAAGAAARG
ACTTTGTTCTGTGTGTTTCAAGAAATTCACCATGTCAGCAATAT GAAGGATGTTATGGAAGGCGTGCTAG
GCATTCAATTCCTGCAGAAACCGGAAATCTTCCATGCCCTGCAATGTGCTCATCARACTCTCAGCATATG
GACGGCCAGCTGTGGCCCATATCTTGGTCACTCTGAAGCACAATATTTATGAAGCTATAGARCGTTAAGA
CCTCTTTCACAGCCTCTCCTTCCTACARAGACTCCTCCAAATCTTAAAATGAAGCAGGAARAACGAGCCTA
AGAGGACTTTCATACCGACAACATCTGAAAGGACTAGAATGTTCACACCACGATCTGGATTTCTTAATTT
TTTGTTTTTGTTTTTGT TGTTCTCTAGTTCTACGGGTTTGATTATTTAGTCATGTGAAARARATATTGATTA
CTCACACATAGATCAAGAGAGACACGGCTCCTGCCTTCATGGAGCTTTTAGGGGARAATGAAGTGGCTCT
TGCAGCTAGAGTTGACTCAGAAGCCGAAATTCCTAGAAATCAGGTTTCTACTGCTAGGCAATTGAAGTAT
AAACTATTTTATAAACACTGTCTTCTTTCGTCTTCACACCAACATGCAGAARAGTTTCTAATCTCAGATC
GGGGATGTGCAACAAATTCCATTTCAAAGGAATGACCTGCAAAACTCCTARATATTCCAAGCARATGCCC
TTAACCCTGTCTGTTATCTGCTTTCCTTGAACAGAAATTCTACATGACCATAAAACCTCGARGATGGGTA
TGGCACAGTTCATGCCCTGTRATCCTAGCACTTTGGGAGGGTGAGGCAGGAGGATGGCTCAAGCCCAGGA
GTTTGAGACCAGTGTGGGCAACAGAGTGAGAACCATCTCTACCCAAAAAAAAAATTAAAAATTAGCCAAG
CATGGTGATGATATAGGAGT TAAGGAGAAATCATTTAGGCARATAGCAAGGGTAGGAAGTCCTCAGTAAG
GTTTTCCATTTAATGAARAGCAGCCCCCAAARATCATTTTCTTTTCTAACAAAGAACAGCCTGTARAATCG
AGCTGCAGACATAGACAAGCAAGCTGGAAGCTTCCACGGGTGAATGCCGGCAGCTGTGCCAATAGGAARA
AGCTACCTAGACTAGGCATGTCCARAATGGCGGCTCCAAGTTCCCTTCTCTTTGCCAGCCATGTGTACAG
TAABAAAGCAGGCAACATAGTGTCAGCCAAAGCTCATTTGCATAATAAGATTAGGGTGGGGTGGCCAGCTC
ACATAGGGGTAGGCCCTAGGTAAATCAGACACCGCCTTCTCAAGCCTGTCTATAAAATCTGGTACACTAT
GACGAGGGTCAGATTTCCCATTCAGACGCCCCTCTCCCATGCAAGAGARAGAGCTGTTCTCCTTTCTCTT
TCTTTTGCCTATTAAACCTCTGCTCCTGGCCAGGCACAGTGGCTCACGCCTATAATCCCAGCACTTTGGG
AGGCTGAGGTGGTCAGATCACCTAAGGTCAGGAGTTCAAGACCAGCCTGGTCAACATGGTGARATCTTGT
CTCTAGTAAARATACARAAATATATGAAATCTCACATAGATGATAATATTAAGTTCCAAAAGCAACTCAA
CCTGGTAGATTCTAATTTTTTTTGAGGCAGGGTCTTGCTTTGTCACCCATGCTGGAGTACAATGGCACAA
ACACTGCTCACTGCAGCCTCGACCTCCCAAGGCCTAAGCAATCCTCCTGCCTCAGTCCCCCTCCAGGTAT
TTGAAACTACAGGTGTGTACCACCACACCGGGCTAATTTTTGTATTTTTTGTAGAGACGTGGGTCTCACT
ATGCTGCCCAGGCTCAGGTCTTAATCTCCTGAGCTCAGGCAATCCGCAGGCCTCAGCCTCCCTAAGTGCG
GGGATTACAGGCTTGAGCCACTGCACCTAGCCTCTATTTGTTTTACAARAAGAGAAATTGAGATCCTGAAT
GTTAAGTGACTTGCCTGAGGCCATCCCACTAACAGGAGCCAGGGTTAGGATTCAAACCCCATCCAACTGG
TCCCAGAGCTGGAGCTTCTTGCACTGCCCTACACTACCTACCATCTCCATCCTCTGGGCACCTTTTTATA
AGBACCAAAACATTACAGAGCATTGCTTTGTCAACTCAGCTGGGAACATTTCCCAGTGCAACTCACATTT
-TTCACTGCTCTGTGCCTGTCCGTATAAGCTCAATGAGTATTGATTTAGGGGCTTTGGAGAACTTTGAATG
CTACCCCCCAAGTAACCATTGTTGGCAACCTGGTACCTCTACTTTTAGCCATTTCTCCTTCTCTATAAAT
AGTGCAGAAGTAACCCACTTGGTAACAGGCATCCTTGCCAAGCCTCCACCACTAGGTCAGTGTAAGAATT
AAAGARAGAGGARAGAAACACAAAAAGTGGCTTGATGGTTAAGACAGGTTTATTTTAGAGARAACACACC
TGAGAGGGGCTGCTGGCTGAATTAGGTTAGAGTCTTTTCTACAGACTAAGAGTGTTTAAGGATTTAGGGT
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GGGAGAGTTTCTTAGAGGCTTGGACTGCTTCTGTGITTTTTTTGTTGTGCTTATATGGGAGGGAGAGT GG
TGTGTTTGCTTTTATACATTTTTCTGCAGCTGTAGGCATACCCCCCAAGTCTGCTTTTAGCTTCCCTATT
TTAGTGCACCTGGAGGGARAGGAATGTGCTTATTAAGGCCCACTGTTTTACTGGGGCCCATTGTATGAGG
GTGAAGTTTGGCAGTTACCCAAGAGACTTTTCCTCCACCTTCCTCTGTGCCCGAGCTGTTTTATCTGCAT
TTTACTGTCTGCTTTTTTTGGCTGCTTATAGTTTTTARAAAAAGTAATTTCCTTAAATCCAGAAGGCTAAA
AATGAAGCTGAAACTTAAAGTGGCGGTGTTTGTCCAAAATAACGGGGCTCCTGCTCTGCCAGTCAGTACC
CTCAAGTCACTCCTGATCCTCAACCTCCATGCCTAAGGCTGGTTCAAGAGACCACATAATATCTGCCTTT
TATTACATACATGATGGGTGCATGGGATTCTGCGTGCCCTTTGCTTGATATAGACTGCTAAGGTGAGATG
GGGAATATCAGAGTCAGCTGCTGCTTGAGGAAGCAGAACACACAGCTGGAGGCTTGGAACATGTGGGTCC
CTATGAGTGTAGAGCCCATATCCCCATAGAGTCTACCTAGAGCAGGGGTCGCCAAATGTTTTCTTARAGA
GCCTGATAGTGTATATGTTAGGCTTTGTGAGCCAGGTATTTACAGCAACTCAATTCTACCACTGTGGTAT
GAAAACAGCTATAGACAATCATAAATGAATGATCATGGCTATGTTTTAATAAAACTTTACAGACACTGAA
CTTGAACTTCCATTGTGATATGAAAACAGCTATAGACAATCATAAATGAATGATCATGGCTATGTTTTAA
TAAAACTTTATGGACACTGAGCTTGAACTTCATATATCAGTCATGTGACACAAAATATCATTCTITCTTTT
TATTTGTTTTCACCCATTTGAARAATGTAAAAACTATTCTTAGCTGTACAGARACAGATGGTGGGTCAGA
TTTGACTCACTGCCCATAGTTTCCAGACCATGATGTFCAGGTTCATGGAAGCACTTCACTCTACACTAAT
TTATTCATCCATTCATCACATATGTGATGAGCACATACAGACACACCTCAGAGATATTGCAGGCTCCACT
CCAGATCACCACAATAATGTGAATATTGCAATAAAGCAAGTCATACACATT

SEQ ID NO:13
>gi|51474756 | ref|XM 055866.6] PREDICTED: Homo sapiens lemur tyrosine
kinase 3 (LMTK3), mRNA ‘ ' '
ATGAGGACGGCTGCGCTCTGCGGGGAGTGTGCACTGCCCGGCCGGTGTGCGCCACGGCTGCGCGTTTTGG
TGGARAGCCCTGGGCCCCTGCTGGGGGTTGGGGTGCTCACGGACGATGGAGAGGTCCGCGCCCAGGGTGG
GAGTCCGCGCTTCCGGGTGTGTCTGCAGCTCGGGGCGCTGGAGGGGACTGTCTGCGTGGCTGTGACTATG
AGTGTCAGCATGTCACAGTGGTGTCCGTGGGGATCTTTGTCTGTGGCGTGTGCGTCTGTGGATCTGGGGC
TTTACTTTGTCCGGGCECATGTGETCCCTGCGACGTGTGTCAGCTGTGTGTGGGCTGCGCGTGCCTGACAT
CTGCATCTTAGCGTGTAGCACATGTGTCCATGCTGGTGGCATGTCACAGCGGETGTCCGGGCCAGGCACCC
GTGGGCCCTGCCCCCCCACCCCCGCTGCAAGTCCGCCACCACCTCCACCTCCCTGCCATCCTCGACAAGA
TGCCTGCCCCCGGCGCCCTCATCCTCCTTGCGGCCGTCTCCGCCTCCGGCTGCCTGGCGTCCCCGGCCCA
CCCCGATGGATTCGCCCTGGGCCGGGCTCCTCTGGCTCCTCCCTACGCTGTGGTCCTCATTTCCTGCTCC
GGCCTGCTGGCCTTCATCTTCCTCCTCCTCACCTGTCTGTGCTGCAAACGGGGCGATGTCGGCTTCAAGG
AATTTGAGAACCCTGAAGGGGAGGACTGCTCCGGGGAGTACACTCCCCCTGCGGAGGAGACCTCCTCCTC
ACAGTCGCTGCCTGATGTCTACATTCTCCCGCTGGCTGAGGTCTCCCTGCCAATGCCTGCCCCGCAGCCT
TCACACTCAGACATGACCACCCCCCTGGGCCTTAGCCGGCAGCACCTGAGCTACCTGCAGGAGATTGGGA |
GTGGCTGGTTTGGGAAGGTGATCCTGGGAGAGATTTTCTCCGACTACACCCCCGCCCAGGTGGTGGTGAA
GGAGCTCCGAGCCAGCGCGGGGECCCCTGGAGCAACGCAAGTTCATCTCGGAAGCACAGCCGTACAGGAGC
CTGCAGCACCCCAATGTCCTCCAGTGCCTGGGTCTGTGCGTGGAGACGCTGCCGTTTCTGCTGATTATGG
~ AGTTCTGTCAACTGGGGGACCTGAAGCGTTACCTCCGAGCCCAGCGGCCCCCCGAGGGCCTGTCCCCTGA
“GCTACCCCCTCGAGACCTGCGGACGCTGCAGAGGATGGGCCTGGAGATCGCCCGCGGGCTGGCGCACCTG
CATTCCCACAACTACGTGCACAGCGACCTGGCCCTGCGCAACTGCCTGCTGACCTCTGACCTGACCGTGC
GCATCGGAGACTACGGGCTGGCCCACAGCAACTACAAGGAGGACTACTACCTGACCCCAGAGCGCCTGTG
GATCCCACTGCGCTGGGCGGCGCCCGAGCTCCTCGGGGAGCTCCACGGGACCTTCATGGTGGTGGACCAG
AGCCGCGAGAGCAACATCTGGTCCCTGGGGGTGACCCTGTGGGAGCTGTTTGAGTTTGGGGCCCAGCCCT
ACCGCCACCTGTCAGACGAGGAGGTCCTCGCCTTCGTGGTCCGCCAGCAGCATGTGAAGCTGGCCCGGCC
GAGGCTCAAGCTGCCTTACGCGGACTACTGGTATGACATTCTTCAGTCCTGCTGGCGGCCACCTGCCCAG
CGCCCTTCAGCCTCTGATCTCCAATTGCAGCTCACCTACTTGCTCTCCGAGCGGCCTCCCCGGCCCCCAC
CGCCGCCACCCCCACCCCGAGACGGTCCCTTCCCCTGGCCCTGGCCCCCTGCACACAGTGCGCCCCGLCC
GGGGACCCTCTCCTCACCGTTCCCCCTACTGGATGGCTTCCCTGGAGCCGACCCCGACGATGTGCTCACG
GTCACCGAGAGTAGCCGCGGCCTCAACCTCGAGTGCCTGTGGGAGAAGGCCCGGCGTGGGGCCGGCCGGG
GTGGGGGGGCACCTGCCTGGCAGCCGGCGTCGGCCCCCCCGGCCCCCCACGCCAACCCCTCCAACCCTTT
CTACGAGGCGCTGTCCACGCCCAGCGTGCTGCCTGTCATCAGCGCCCGCAGCCCCTCCGTGAGCAGCGAG
TACTACATCCGCTTGGAGGAGCACGGCTCCCCTCCTGAGCCCCTCTTCCCCAACGACTGGGACCCCCTGG
ACCCAGGAGTGCCCGCCCCTCAGGCCCCCCAGGCCCCCTCCGAGGTCCCCCAGCTGGTGTCCGAGACCTG
GGCCTCCCCCCTCTTCCCTGCGCCCCGGCCCTTCCCAGCCCAGTCCTCAGCGTCAGGCAGCTTCCTGCTG
AGCGGCTGGGACCCCGAGGGCCGGGGCGCCGGGGAGACCCTGGCGGGAGACCCTGCCGAGGTCTTGGGGG
AGCGGGGGACCGCCCCGTGGGTGGAAGAAGAAGAGGAGGAGGAGGAGGGCAGCTCCCCAGGGGAAGACAG
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CAGCAGCCTTGGAGGTGGCCCAAGCCGCCGGGGTCCCCTACCCTGTCCCCTGTGCAGCCGCGAGGGGGCC
TGCTCCTGCCTGCCACTGGAGCGGGEGEGACGCCGTAGCAGGCTGGGGAGGCCACCCTGCTCTTGGCTGCC
CCCACCCCCCCGAGGACGACTCCTCGCTGCGGGCAGAGCGGGGCTCCCTGGCCGACTTGCCCATGGCCCC
CCCCGCCTCGGCCCCCCCCGAGTTTCTGGACCCCCTCATGGGGGCGGCGGCGCCCCAGTACCCCGGGCGG
GGGCCACCTCCCGCTCCCCCCCCCCCGCCGCCACCTCCTC§GGCCCCCGCGGACCCGGCCGCGTCCCCCG
ACCCCCCTTCEGCCGTGGECCAGTCCCGETTCAGGCCTCTCGTCGCCGGGCCCCARGCCGGGGGACAGCGE
CTACGAGACCGAGACCCCTTTTTCCCCAGAGGGAGCCTTCCCAGGTGGGGGGGCGGCCGAGGAGGAAGGE
GTCCCTCGGCCGCGGGCTCCCCCCGAGCCACCCGACCCAGGAGCGCCCCGGCCACCTCCAGACCCGGGTC
CGCTCCCACTCCCGEGEGGCCCCGGGAGAAGCCGACCTTCGTGGTTCAAGTGAGCACGGARCAGCTGCTGAT
GTCCCTGCGGGAGGATGTGACAAGGAACCTCCTGGGGGAGAARGGGGGCGACAGCCCGGGAGACAGGACCC
AGGAAGGCGGGGAGAGGCCCCGGGAAGAGAGAGAAAGTCCCGGGCCTGAACAGGGACCCGACAGTCCTGG
GCAACGGGAAACAAGCCCCAAGCCTGAGCCTCCCAGTGAACGGGGTGACAGTGCTGGAGARCGGGGACCA
GAGAGCCCCAGGCATCGAGGAGARAGGCGGCGGAGAATGGGGCCCTGGGGTCCCCCGAGAGAGARGAGARA
GTGCTGGAGAATGGGGAGCTGACACCCCCAAGGAGGGAGGAGARAGCGCTGGAGAATGGGGAGCTGAGGT
CCCCAGAGGCCGGGGAGAAGGTGCTGGTGAATGGGGGCCTGACACCCCCARAAGAGCGAGGACARGGTGTC
AGAGAATGGGGGCCTGAGATTCCCCAGGAACACGGAGAGGCCACCAGAGACTGGGCCTTGGAGAGCCCCA
GGGCCCTGGGAGAAGACGCCCGAGAGTTGGGGTCCAGCCCCCACGATCGGGGAGCCAGCCCCAGAGACCT
CTCTGGAGAGAGCCCCTGCACCCAGCGCAGTGGTCTCCTCCCGGAACGGCGGGGAGACAGCCCCTGGCCC
CCTTGECCCAGCCCCCARGAACGGGACGCTGGAACCCGGGACCGAGAGGAGAGCCCCCGAGACTGGGGEE
GCGCCGAGAGCCCCAGGGGCTGGGAGGCTGGACCTCGGGAGTGGGGGCCGAGCCCCAGTGGGCACGGGGA
CGGCCCCCGGCEGCEGCCCCGEAAGCGECGTGGACGCARAGGCCGGATGGGTAGACAACACGAGGCCGCA
GCCACCGCCGCCACCGCTGCCACCGCCACCGGAGGCACAGCCGAGGAGGCTGGAGCCAGCGCCCCCGAGA
GCCAGGCCGGAGGTGECCCCCGAGGGAGAGCCCGGGGCCCCAGACAGCAGGGCCGGCGGAGACACGGCAC
.TCAGCGGAGACGGGGACCCCCCCAAGCCCGAGAGGAAGGGCCCCGAGATGCCACGACTATTCTTGGACTT
GGGACCCCCTCAGGGGAACAGCGAGCAGATCAAAGCCAGGCTCTCCCGGCTCTCGCTGGCGCTGCCGCCG
CTCACGCTCACGCCATTCCCGGGGCCGGGCCCGCGGCGGCCCCCGTGGGAGGGCGCGGACGCCGGGGCGG
CTGGCGGGGAGGCCGGCGGGGCGGGAGCGCCGGGGCCGGCGGAGGAGGACGGGGAGGACGAGGACGAGGA
CGAGCGAGGAGGACGAGGAGGCGGCGGECECCGEGECGCGECEECGEEGECCGCGEGGCCCCGGEGAGGGCGCGA
GCAGCCCCGGTGCCCGTCGTGGTGAGCAGCGCCGACGCGGACGCGGCCCGCCCGCTGCEGGEGCTGCTCA
AGTCTCCGCGCGGGGCCGACGAGCCAGAGGACAGCGAGCTGGAGAGGAAGCGCARGATGGTCTCCTTCCA
CGEGGACGTGACCGTCTACCTCTTCGACCAGGAGACGCCAACCAACGAGCTGAGCGTCCAGGCCCCCCCC
GAGGGGGACACGGACCCETCAACGCCTCCAGCGCCCCCGACACCTCCCCACCCCGCCACCCCCGGAGATG
GGTTTCCCAGCAACGACAGCGGCTTTGGAGGCAGTTTCGAGTGGGCGGAGGATTTCCCCCTCCTCCCCCC
TCCAGGCCCCCCECTGTGCTTCTCCCGCTTCTCCGTCTCGCCTGCGCTGGAGACCCCGGGGCCACCCGLC
CGGGCCCCCGACGCCCGGCCCGCAGGCCCCGTGGAGAATTGATTCCCCGAAGACCCGACCCCGCTGCACC
CTCAGAAGAGGGGTTGAGAATGGAATCCTCTGTGGATGACGGCGCCACTGCCACCACCGCAGACGCCGLL
TCTGGEGAGGCCCCCGAGGCTGGECCCTCCCCCTCCCACTCCCCTACCATGTGCCARACGGGAGGCCCCE
GGCCCCCGCCCCCCAGCCCCCCAGATGGCTCCCCTGACCCCCCTGACCCCCTCGGAGCCARATGAGGCAG
GAATCCCCCCGCCCCTCCATAGAGAGCCGCCTTTCTCGGAACTGAACTGAACTCTTTTGGGCCTGGAGCC
CCTCGACACAGCGGAGGTCCCTCCTCACCCACTCCTGGCCCAAGACAGGGGCCGCAGGCTTCGGGGACCC
GGACCCCCCATTTCGCGTCTCCCCTTTCCCTCCCCAGCCCGGCCCCTGGAGEGGCCTCTGGTTCARACCT
TCGCGTGGCATTTTCACATTATTTAAAARAGACAAAAACAACTTTTTGGAGG

SEQ ID NO:14 . :
>g1153832002|ref|NM_001005353.1] Homq sapiens adenylate kinase 3 (AK3),
nuclear gene encoding mitochondrial protein, transcript variant 1, mRNA
AGCCGCCGGGGAGGGGACGAGACGCAGACCACACGTTGCCCACGTGCGAGGACCGGGCAGGGGCTCAGCC
CCTAGGCCGCCCGGTGCETGEEGECGECEGEEGCTGECTTTGAGTCACCCCCGCTTGTGCCAGCTTCCCCG
GCTCGGCGGAGACTGGCTTGGGGATGCCTGGCCGCCCGGCCCCCTTCTCGGACGCGGCGTGGGGAGCGAG
CTGGAGTTAAGGATGAAGGGGCGGCCGGCGAGTCCCAGTGAGAGCGGAGGGTGCCAGAGGTAGGGGECLE
AGAAACAAAGTTCCCGGGGCTTCCTCCGGGGCCGCGGTCGGGGCTGCGCGTTTGACCGCCCCCCTCCTCG
CGAAGGCAATGGCTTCCAAACTCCTGCGCGCGGTCATCCTCGGGCCGCCCGGCTCGGGCAAGGGCACCGT
GTGCCAGAGGATCGCCCAGAACTTTGGTCTCCAGCATCTCTCCAGCGGCCACTTCTTGCGGGAGAACATC
AAGGCCAGCACCGAAGTTGGTGAGATGGCAAAGCAGTATATAGAGAAAAGTCTTTTGGTTCCAGACCATG
TGATCACACGCCTAATGATGTCCGAGTTGGAGAACAGGCGTGGCCAGCACTGGCTCCTTGATGGTTTTCC
TAGGACATTAGGACAAGCCGAAGCCCTGGACAAAATCTGTGAAGTGGATCTAGTGATCAGTTTGAATATT
CCATTTGAAACACTTAAAGATCGTCTCAGCCGCCGTTGGATTCACCCTCCTAGCGGAAGGGTATATAACC

69



WO 2006/099182 PCT/US2006/008676

TGGACTTCAATCCACCTCATGTACATGGTATTGATGACGTCACTGGTGAACCGTTAGTCCAGCAGGAGGA
TGATAAACCCGAAGCAGTTGCTGCCAGGCTAAGACAGTACARAAGACGTGGCARAGCCAGTCATTGAATTA
TACAAGAGCCGAGGAGTGCTCCACCAATTTTCCGGAACGGAGACGAACARAATCTGGCCCTACGTTTACA
CACTTTTCTCAAACAAGATCACACCTATTCAGTCCAAAGAAGCATATTGACCCTGCCCAATGGAAGAACC
AGGAAGATGTGGTCATTCATTCAATAGTGTGTGTAGTATTGGTGCTGTGTCCARAATTAGARGCTAGCTGA
GETAGCTTGCAGCATCTTTTCTAGTTGARATGGTGAACTGATAGGARAACARATGAGTAGAAAGAGTTCA
TCAAGAGGCCCTCCTCTGCCTTTCAAAAGGCTGGTCACCTACACATGTTTAAGGTGTCTCTGCACATGTC
TCAAGCCCATCACAAGAAAGCAAGTACAGTGTGGATTTCAAATGGTGTGTARCTTCAGCTCCAGCTGGTT
TTTGACAGCTGTTGCTGTGGTAATAT T TTGACATGTGATGGTGATAGTCTCTGGTTCTCCCCATCCCCA
CAAAGGCTGTTGAACCACAGCACCAGGAAGCCTGAGAATGAATCCTGAGGGCTCTAGCCCAGGCTTTGTC
CCAGGCTTTCTGGTGTGTGCCCTCCTGGTAACAGTGARATTGAAGCTACTTACTCATAGTGGTTGTTTCT
CTGGTCTTGAGTGACTGTGTCCACAGTTCATTTTTTTCCGGTAGGAATAACTCCTTTTCTACATCCACGC
TCCATAGAGTCTCTCCTTTTCAGACATCCTGGGATGARAGAATTTGGCTTTTTTTTTTCTTITTTTITTTTT
GGACATCTGTTTTCACTCTTAGGCTTTTAAACAATAGTTATTGCTTTTATCCCTCTCAGATTCTAATAAC
TGAGAGCGATGGGGCTATATTGAATCTCTGTATGCACTGAGAACTGAGCTATGAAGAGGATCTTATTAAR
CTGCTGGTCTGACTTTATGGATTGACACTGTTCCTTTCTTTTATTGTGAAAAAAAAAAAAAACCCTGAAA
GTCTTGGGAACCCCCTAAAGTCTTTTGGGAATCCTCAARAAGCATGGGAAGTTAAGTATTTAGCTACATA
AATGTTGTAAGATCATATCTTATGTATAGAAGTAATAAGACCATTTGGAATTACTGGACTAARTTGAATAG
TTAAGGTTTCTATTCGGGACAATAAAATGTAT TTTGAAAGTGCTGCTAACTATTGATGCTGACAGTGTTT
CACTCCTATGAGTGACCCARACATATTATARATATGTGGTAAAGGGAATGGAGCCTGTGGGGTTGAGCAG
AATGTTGTACTAGCTGTGCCTGGACTGAGTATAACAGCT TTATGATTATGAGAARACAAATTCTTTATTT
TTTTTTTCTGTTCCAAAGATTCATCCTATGGGGTGGCCATARAGICTAGAATTAGATACTAATATTTTGT
CATTCATTATAACATATCAATAAACCATTTGTTAAAAARAAA

SEQ ID NO:15 '

>gi|56119211|ref|NM 004445.2] Homo sapiens EPH receptor B6 (EPHB6),
mRNA . :
GGEGCGGGECCGGGCCEECTTCCEAGGGGACGCGCAGGGGGCGGGCCEGGCTGCGTTCGCTCCAGCCGCGE
CTCTACAGCAGCGGGCGGCGGGACCCGGGACCCAGCTTGGCGACGGCGATCTCGACGCGGGCCCCCAGGA
TCTCCCGGCGCCCCACCTCTGGAGCAGCCCCTGCCGCCAGCGTCAGGTCCACCCCGGAATCCCAGGGACT
CTCGGCGCCGAACGGACCCGGGCCGEGTGCAACGGGGTCCCCGGACTGGAGAAGACGCGGGTGGCACCGT
GCGAGCTCCAGGAGCCCCGGGTCCACTGCGAGGCCTCGGGGGGCGCAGACCTGCAGAGACTGCGGCCAAC
GGGAAGAAATAAAGGGATTATAGTCCACCCAATTCACAGACTTCTGAGACTCAGACACGAGGAGAGATAG
AGAACCGCCAATCTCTAGATCAACAAGCAAAGGAGGTGCCAAGCCTGTTTGTCTTCATTGTGACACTGGA '
GTCTAGATGCTGGGAAGTCCAAGATCAGGGTGCCGGCATGGTCAGTTCCTGGCGAAGCCTCTCTTCTAGG
TTTCAGACTGCCCTCTTCTTTGTTGTGTCCTCGAATGGCAGAAAAAGGGGTGGCTGTTGGAGGARGGGAG
GAGAGTAAATGAAGAGAAAGAACTGGAATAACCCCTTGCAGAAAAAAAARAAAAGGGAAGCAAGCTTAGC
TGTACACCCTGAGTCTTGCARAAGCTGCAGCCCCACCCAGGAGCAGGGTGGTGGCTGGGGCGATGGTGGA
CGCCCTGAAGATGTCCCATGGCTACTGAAGGGGCTGCCCAGT TAGGGAACAGAGTGGCGGGCATGGTGTG
TAGCCTATGGGTGCTGCTCCTGETGTCTTCAGTTCTGGCTCTGGAAGAGGTATTGCTGGACACCACCGGA
GAGACATCTGAGATTGGCTGGCTCACCTACCCACCAGGGGGGTGGGACGAGGTGAGTGTTCTGGACGACC
AGCGACGCCTGACTCGGACCTTTGAGGCATGTCATGTGGCAGGGGCCCCTCCAGGCACCGGGCAGGACAA
TTGETTGCAGACACACTTTGTGGAGCGGCGCGGGGCCCAGAGGGCGCACATTCGACTCCACTTCTCTGTG
CGGGCATGCTCCAGCCTGGGTGTGAGCGGCGGCACCTGCCGGGAGACCTTCACCCTTTACTACCGTCAGG
CTGAGGAGCCCGACAGCCCTGACAGCETTTCCTCCTGGCACCTCAAACGCTGGACCAAGGT GGACACAAT
TGCAGCAGACGAGAGCTTTCCCTCCTCCTCCTCCTCCTCCTCCTCTTCTTCCTCTGCAGCGTGGGCTGTG
GGACCCCACGGGGCTGGGCAGCGGGCTGGACTGCAACTGAACGTCARAGAGCGGAGCTTTGGGCCTCTICA
CCCAACGCGGCTTCTACGTGGCCTTCCAGGACACGGGGGCCTGCCTGGCCCTGETCGCTGTCAGGCTCTT
.CTCCTACACCTGCCCTGCCGTGCTCCGATCCTTTGCTTCCTTTCCAGAGACGCAGGCCAGTGGGGCTGGG
GGGGCCTCCCTGGETGGCAGCTGTGGGCACCTGTGTGGCTCATGCAGAGCCAGAGGAGGATGGAGTAGGGEG
GCCAGGCAGGAGGCAGCCCCCCCAGGCTGCACTGCAACGGGGAGGGCAAGTGGATGGTAGCTGTCGGGGG
CTGCCGCTGCCAGCCTGGATACCAACCAGCACGAGGAGACAAGGCCTGCCARGCCTGCCCACGGGGGCTC
TATAAGTCTTCTGCTGGGAATGCTCCCTGCTCACCATGCCCTGCCCGCAGT CACGCTCCCAACCCAGCAG
CCCCCGTTTECCCCTGCCTGGAGGGCTTCTACCGEGGCCAGTTCCGACCCACCAGAGGCCCCCTGCACTGG
TCCTCCATCGGCTCCCCAGGAGCTTT GGTTTGAGGTGCAAGGCTCAGCACTCATGCTACACTGGCGCCTG
CCTCGGGAGCTGGGGGETCGAGGGGACCTGCTCTTCAATGTCGTGTGCAAGGAGTGTGARGGCCGCCAGG
AACCTGCCAGCGGTGGTGEGGGCACTTGTCACCGCTGCAGGGATGAGGTCCACTTCGACCCTCGCCAGAG
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AGGCCTGACTGAGAGCCGAGTGTTAGTGGGGGGACTCCGGGCACACGTACCCTACATCTTAGAGGTGCAG
GCTGTTAATGGGGETGTCTGAGCTCAGCCCTGACCCTCCTCAGGCTGCAGCCATCAATGTCAGCACCAGCC
ATGAAGTGCCCTCTGCTGTCCCTETGGTGCACCAGGTGAGCCGGGCATCCAACAGCATCACGGTGTCCTG
GCCGCAGCCCGACCAGACCAATGGGAACATCCTGGACTATCAGCTCCGCTACTATGACCAGGCAGAAGAC
" GAATCCCACTCCTTCACCCTGACCAGCGAGACCAACACTGCCACCGTGACACAGCTGAGCCCTGGCCACA
TCTATGGTTTCCAGGTGCGGGCCCGGACTGCTGCCGGCCACGGCCCCTACGGGGGCARAGTCTATTTCCA
GACACTTCCTCAAGGGGAGCTGTCTTCCCAGCTTCCGGAAAGACTCTCCTTGGTGATCGGCTCCATCCTG
GGGGCTTTGGCCTTCCTCCTGCTGGCAGCCATCACCGTGCTGGCGGTCGTCTTCCAGCGGARGCGGCGTG
GGACTGGCTACACGGAGCAGCTGCAGCAATACAGCAGCCCAGGACTCGGGGTGAAGTATTACATCGACCC
CTCCACCTACGAGGACCCCTGTCAGGCCATCCGAGAACTTGCCCGGGAAGTCGATCCTGCTTATATCARG
ATTGAGGAGGTCATTGGGACAGGCTCTTTT GGAGAAGT GCGCCAGGGCCGCCTGCAGCCACGGGGACGGA
GGGAGCAGACTGTGGCCATCCAGGCCCTGTGGGCCGGGGGCGCCGAAAGCCTGCAGATGACCTTCCTGGG
CCGGGCCGCAGTGECTGGGETCAGTTCCAGCACCCCAACATCCTGCGGCTGGAGGGCGTGGTCACCAAGAGC
CGACCCCTCATGGTGCTGACGGAGTTCATGGAGCTTGGCCCCCTGGACAGCTTCCTCAGGCAGCGGGAGG
GCCAGTTCAGCAGCCTGCAGCTGGTGGCCATGCAGCGGGGAGTGGCTGCTGCCATGCAGTACCTGTCCAG
CTTTGCCTTCGTCCATCGCTCGCTGTCTGCCCACAGCGTGCTGGTGAATAGCCACTTGGTGTGCAAGGTG
GCCCGTCTTGGCCACAGTCCTCAGGGCCCAAGTTGTTTGCTTCGCTGGGCAGCCCCAGAGGTCATTGCAC
ATGGAAAGCATACAACATCCAGTGATGTCTGGAGCTTTGGGATACTCATGTGGGAAGT GATGAGTTATGG
AGAACGGCCTTACTGGGACATGAGTGAGCAGGAGGTACTAAATGCAATAGAGCAGGAGTTCCGGCTGCCC
CCGCCTCCAGGCTGTCCTCCTGGATTACATCTACTTATGTTGGACACTTGGCAGAAGGACCGTGCCCGGC
GGCCTCATTTTGACCAGCTGGTGGCTGCATTTGACAAGATGATCCGCAAGCCAGATACCCTGCAGGCTGG
CGGGGACCCAGGGGAAAGGCCTTCCCAGGCCCTTCTGACCCCTGTGGCCCTGGACTTTCCTTGTCTGGAC
TCACCCCAGGCCTGGCTTTCAGCCATTGGACTGGAGTGCTACCAGGACAACTTCTCCAAGTTTGGCCTCT
GTACCTTCAGTGATGTGGCTCAGCTCAGCCTAGARGACCTGCCTGCCCTGGGCATCACCCTGGCTGGCCA
CCAGAAGAAGCTGCTGCACCACATCCAGCTCCTTCAGCAACACCTGAGGCAGCAGGGCTCAGTGGAGGTC
TGAGAATGACGATACCCGTGACTCAGCCCTGGACACTGGTCCGAGAAGGGACATGTGGGACGTGAGCCGG
GCTCCAACAGCCTCTGTGAGAGATGCCCCACACCARACCCARCCCTCCCGATGGCTGCATTCCCTGGTCC
TCCGCCTCTCCACCAGCCCCCTCCTCATTARAGGGARAGAAGGGAATTTGCAAARARAAAARARAARRA

SEQ ID NO:16
>gi]30795214|ref|NM_012119.2]| Homo sapiens cell cycle related kinase
(CCRK), transcript variant 2, mRNA

~‘TTTTTATGCGGGATTAAGCTTGCTGCTGCGTGACAGCGGAGGGCTAGGAAAAGGCGCAGTGGGGCCCGGA

GCTGTCACCCCTGACTCGACGCAGCTTCCGTTCTCCTGGTGACGTCGCCTACAGGAACCGCCCCAGTGGT
CAGCTGCCGCGCTGTTGCTAGGCAACAGCGTGCGAGCTCAGATCAGCGTGGGGTGGAGGAGAAGTGGAGT
TTGGAAGTTCAGGGGCACAGGGGCACAGGCCCACGACTGCAGCGGGATGGACCAGTACTGCATCCTGGGC
CGCATCGGGGAGEGCGCCCACGGCATCGTCTTCAAGGCCAAGCACGTGGAGACTGGCGAGATAGTTGCCC
TCAAGAAGGTGGCCCTAAGGCGGTTGGAGGACGGCTTCCCTAACCAGGCCCTGCGGGAGATTARGGCTCT
GCAGGAGATGGAGGACAATCAGTATGTGGTACAACTGAAGGCTGTGTTCCCACACGGTGGAGGCTTTGTG
CTGGCCTTTGAGTTCATGCTGTCGGATCTGGCCGAGGTGGTGCGCCATGCCCAGAGGCCACTAGCCCAGE
CACAGGTCAAGAGCTACCTGCAGATGCTGCTCAAGGGTGTCGCCTTCTGCCATGCCAACAACATTGTACA
TCGGGACCTGAAACCTGCCAACCTGCTCATCAGCGCCTCAGGCCAGCTCAAGATAGCGGACTTTGGCCTG
GCTCGAGTCTTTTCCCCAGACGGCAGCCGCCTCTACACACACCAGGTGGCCACCAGGTCTGTGGGCTGCA
TCATGGGGGAGCTGTTGAATGGGTCCCCCCTTTTCCCGGGCAAGAACGATATTGAACAGCTTTGCTATGT
GCTTCGCATCTTGGGCACCCCARACCCTCAAGTCTGGCCGGAGCTCACTGAGCTGCCGGACTACAACAAG
ATCTCCTTTAAGGAGCAGGTGECCATGCCCCTGGAGGAGGTGCTGCCTGACGTCTCTCCCCAGGCATTGG
ATCTGCTGGGTCAATTCCTTCTCTACCCTCCTCACCAGCGCATCGCAGCTTCCAAGGCTCTCCTCCATCA
GTACTTCTTCACAGCTCCCCTGCCTGCCCATCCATCTGAGCTGCCGATTCCTCAGCGTCTAGGGGGACCT
GCCCCCARGGCCCATCCAGGGCCCCCCCACATCCATGACTTCCACGT GGACCGGCCTCTTGAGGAGTCGC
TGTTGAACCCAGAGCTGATTCGGCCCTTCATCCTGGAGGGGTGAGAAGTTGGCCCTGGTCCCGTCTGCCT
GCTCCTCAGGACCACTCAGTCCACCTGTTCCTCTGCCACCTGCCTGGCTTCACCCTCCAAGGCCTCCCCA
TGGCCACBGTGGGCCCACACCACACCCTGCCCCTTAGCCCTTGCGAGGGT TGGTCTCGAGGCAGAGGTCA
TGTTCCCAGCCAAGAGTATGAGAACATCCAGTCGAGCAGAGGAGATTCATGGCCTGTGCTCGGTGAGCCT
TACCTTCTGTGTGCTACTGACGTACCCATCAGGACAGTGAGCTCTGCTGCCAGTCAAGGCCTGCATATGC
AGAATGACGATGCCTGCCTTGGTGCTGCTTCCCCGAGT GCTGCCTCCTGGTCAAGGAGAAGTGCAGAGAG
TAAGGTGTCCTTATGTTGGARACTCAAGTGGAAGGAAGATTTGGT TTGGTTTTATTCTCAGAGCCATTAA
ACACTAGTTCAGTATGTGAGATATAGATTCTAARAACCTCAGGTGGCTCTGCCTTATGTCTGTTCCTCCT
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TCATTTCTCTCAAGGGAAATGGCTAAGGTGGCATTGTCTCATGGCTCTCGTTTTTGGGGTCATGGGGAGG
GTAGCACCAGGCATAGCCACTTTTGCCCTGAGGGACTCCTGTGTACTTCACATCACTGAGCACTCATTTA
GAAGTGAGGGAGACAGAAGTCTAGGCCCAGGGATGGCTCCAGTTGGGGATCCAGCAGGAGACCCTCTGCA
CATGAGGCTGGTTTACCAACATCTACTCCCTCAGGATGAGCGTGAGCCAGAAGCAGCTGTGTATTTAAGG
AAACAAGCGTTCCTGGAATTAATTTATAAATTTAATAAATCCCAATATAATCCCAGCTAGTGCTTTTTCC
TTATTATAATTTGATAAGGTGATTATAAAAGATACATGGAAGGAAGTGGAACCAGATGCAGAAGAGGAAA
TGATGGAAGGACTTACGGTATCAGATACCAATATTTAAAAGTTTGTATAATAATAAAGAGTATGATTGTG
GTTCAAGGAT

SEQ ID NO:17

>gi| 25453477 | ref| NM 013302.2)] Homo sapiens eukaryotic elongation
factor-2 kinase (EEFZK), MRNA
GGCCCCTGECGCCCTTCCTGGGATCACTCCGACTGCCCCGCGCCTCTGCCAACTCCTCTGGACCCTCGCGE
CCGTGGGCAGCGECTGCCGCGCCTGTCTGCCCGAGGGAGGACCTTCGCCTCTGCATTTGTCCAGTAACTC
TGGCTGTGCCGGATACTGCTTGGGTARAACGGGCACCCCAGGAACATGGCAGACGAAGATCTCATCTTCC
GCCTGGAAGGCGTTGATGGCGGCCAGTCCCCCCGAGCTGGCCATGATGGTGATTCTGATGGGGACAGCGA
CGATGAGGAAGGTTACTTCATCTGCCCCATCACGGATGACCCAAGCTCGARACCAGRATGTCAATTCCAAG
GTTAATAAGTACTACAGCAACCTAACAARRAGTGAGCGGTATAGCTCCAGCGGGTCCCCGGCARACTCCT
‘TCCACTTCAAGGAAGCCTGGAAGCACGCAATCCAGAAGGCCAAGCACATGCCCGACCCCTGGGCTGAGTT
CCACCTGGAAGATATTGCCACCGAACGTGCTACTCGACACAGGTACAACGCCGTCACCGGGGAATGGCTG
GATGATGAAGTTCTGATCAAGATGGCATCTCAGCCCTTCGGCCGAGGAGCAATGAGGGAGTGCTTCCGGA‘
CGARGAAGCTCTCCAACTTCTTGCATGCCCAGCAGTGGAAGGGCGCCTCCAACTACGTGGCGAAGCGCTA
CATCGAGCCCGTAGACCGGGATGTGTACTTTGAGGACGTGCGTCTACAGATGGAGGCCAAGCTCTGGGGE
CAGGAGTATAATCGGCACAAGCCCCCCAAGCAGGTGGACATCATGCAGATGTGCATCATCGAGCTGAAGG
ACAGACCGGGCAAGCCCCTCTTCCACCTGGAGCACTACATCGAGGGCAAGTACATCAAGTACAACTCCAA
CTCTGGCTTTGTCCGCGATGACAACATCCGCCTGACGCCGCAGGCCTTCAGCCACTTCACTTTTGAGCGT
TCCGGCCATCAGCTGATAGTGGTGGACATCCAGGGAGTTGGGGATCTCTACACTGACCCACAGATCCACA
. CGGAGACGGGCACTGACTTTGGAGACGGCAACCTAGGTGTCCGCGGGATGGCGCTCTTCTTCTACTCTCA
TGCCTGCAACCGGATTTGCGAGAGCATEGGCCTTGCTCCCTTTGACCTCTCGCCCCGGGAGAGGGATGCA
GTGAATCAGAACACCAAGCTGCTGCAATCAGCCAAGACCATCTTGAGAGGAACAGAGGAAARATGTGGGA
GCCCCCGAGTAAGGACCCTCTCTGGGAGCCGGCCACCCCTGCTCCGTCCCCTTTCAGAGAACTCTGGAGA
CGAGAACATGAGCGACGTGACCTTCGACTCTCTCCCTTCTTCCCCATCTTCGGCCACACCACACAGCCAG
AAGCTAGACCACCTCCATTGGECCAGTGTTCAGTGACCTCGATAACATGGCATCCAGAGACCATGATCATC
TAGACAACCACCGGGAGTCTGAGAATAGTGGGGACAGCGGATACCCCAGTGAGAAGCGGGGTGAGCTGGA
TGACCCTGAGCCCCGAGAACATGGCCACTCATACAGTAATCGGAAGTACGAGTCTGACGARGACAGCCTG
GGCAGCTCTGGACGGGTATGTGTAGAGAAGTGGAATCTCCTCAACTCCTCCCGCCTCCACCTGCCGAGGG
CTTCGGCCGTGGCCCTGGAAGTGCARAGGCTTAATGCTCTGGACCTCGAAAAGAAAATCGGGAAGTCCAT
TTTGGGGAAGGTCCATCTGGCCATGGTGCGCTACCACGAGGGTGGGCGCTTCTGCGAGAAGGGCGAGGAG
TGGGACCAGGAGTCGGCTGTCTTCCACCTGGAGCACGCAGCCAACCTGGGCGAGCTGGAGGCCATCGTGE
GCCTGGGACTCATGTACTCGCAGTTGCCTCATCACATCCTAGCCGATGTCTCTCTGAAGGAGACAGAAGA
GAACAAAACCAAAGGATTTGATTACTTACTAAAGGCCGCTGAAGCTGGCGACAGGCAGTCCATGATCCTA
GTGGCGCGAGCTTTTGACTCTGGCCAGAACCTCAGCCCGGACAGGTGCCAAGACTGGCTAGAGGCCCTGC |
ACTGGTACAACACTGCCCTGGAGATGACGGACTGTGATGAGGGCGGTGAGTACGACGGAATGCAGGACGA
GCCCCGGTACATGATGCTGGCCAGGGAGGCCGAGATGCTGTTCACAGGAGGCTACGGGCTGGAGAAGGAC
CCGCAGAGATCAGGGGACTTGTATACCCAGGCAGCAGAGGCAGCGATGGAAGCCATGAAGGGCCGACTGG
CCAACCAGTACTACCAAAAGGCTGAAGAGGCCTGGGCCCAGATGGAGGAGTAACCAGGAARATCACTGCC
GGCTAGTCCCAAGCARACGGGCTAGGAGGAAAGATTAAAAARACAACAACAACAACTTATTTAGTTTGGG
GAGGGGAAGCATTTTTAAGTGTGTTGTAAAATCAAATTTTATATTTCATTTTTTGACTCTTGAARAATGT
CTTTGCTCCTTGGCAGCTACCAGCAGAGACTCTATAGCTGTCTCTTAGGGCAGTATTTTGGGGAAGT GGG
GCTTGAAGAAGCAGCCTAATGAACCAACATACCGTTTTGTGTGTGGTTTTTTTTGTTTGTTTGTTTGTTT
CTTTTGAGACAGAGTCTTGCTCTGTCACCCAGGCTGGAGTGCAGTGACATGATCTTAGCTCACTGCAACC
TCCGCCTCCTGEETTCAAGTGATTCTCCTGCCTCAGCCTCCCARGTAGCTGGGATTACTGGTGCACACCA
CCACACTCAGCTAATTTTTGCATTTTTAGTAGAGATGGGGTTTCACCATGTTGGCCAGGCTGGTCTCGAA
CTCCTGGACTTAAGTGAGCCTCCCGCCTCAGTCTCCCAAAGCGCTGGGATTACAGGCAGGAGCCACTGAG‘
CCCAGCCAAGACTTCAGTGTTGACTGCTTTGGAGGCACARACCCATGCAAGCGTTAGTTCCAAAGTTCAG
TGTGTACCCTTAAATGAACAATGAAGCAGGTAAAATTACCCTTGAAARAAATCCCTTGGACCACCCATAA
ATGACAGTGACTTTTTCAATATGGACTCATCATAGCCAGTTTTCCTTTTGAAGTTGGAACTGATCACCCT
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TP TGTCATCTGTACCAGATCAGTAGTTGGCTTGTGTTACATTTTGTGTGTGTGTGTGCGTGTTTTARACC
AGTGCATATARATTGTATGTTAAATGTAAGTAACTTTAAGTTGACTTATCTCTTCACAGTAATCAAGCCT
CACGTAATTCATGCTTTTTAAATTCAGCCAGCCCCCCCTCTCTGARATTTTATTATGTARATAATTTGTG
TTCCCTGATCACTCGTTTAAGTTCTTAGTTGTATGTCATCTCTTCTCTAGCAGGAATTGGCAAACTTTTT
TGTAAAGGGGTAGAAAGTGAAGATTTTAGGCTTTGCAGGCCATATAGCCTCTGCTGCAAATGCTCAGCCC
TGCTGTTGTAATGTARAAGCTGCCACAGACACTACATGAACACGAATGAGTGTGGCTGGTGTTCCARTAR
AACTTTATTTACACAAAAAAAAAAARARA

SEQ ID NO:18

>g1|31543661lreleM 004226.2| Homo sapiens serine/threorine kinase 17b
{apoptosis-inducing) (STK17B), mRNA
CTCTCCGCTGCTGTCGCCAGGAGTCACTTCACGAGAAGCCAGGTCACAACCGTCGGCCCTTGTCTGGAAA
AGTAAAAGTGGATCCTGCCACGTTCGGAGCTCCCTGGCGCCTCGCCCGGCTGGAGCTAGAGAACTCGTCC;
TGTGGCGGCCCCCGGCGTGGGGCGGGACAGCGGCCCCCTGGAGGGGGCAGTCCCGGGAGAACCTGCGGCG
GCCGGAGCGGTAAAAATAAGTGACTAAAGAAGCAGACCTGGGAATCACCTAACATGTCGAGGAGGAGATT
TGATTGCCGAAGTATTTCAGGCCTACTAACTACAACTCCTCAAATTCCAATAAAAATGGAAAACTTTAAT
AATTTCTATATACTTACATCTAAAGAGCTAGGGAGAGGTAAATTTGCTGTGGTTAGACAATGTATATCAA
AATCTACTGGCCAAGAATATGCTGCAAAATTTCTAAAAAAGAGAAGAAGAGGACAGGATTGTCGGGCAGA
AATTTTACACGAGATTGCTGTGCTTGAATTGGCAAAGTCTTGTCCCCGTGTTATTAATCTTCATGAGGTC
TATGAAAATACAAGTGAAATCATTTTGATATTGGAATATGCTGCAGGTGGAGAAATTTTCAGCCTGTGTT
TACCTGAGTTGGCTGAAATGGTTTCTGAAAATGATGTTATCAGACTCATTAAACAAATACTTGAAGGAGT'
TTATTATCTACATCAGAATAACATTGTACACCTTGATTTAAAGCCKCAGAATATATTACTGAGCAGCATA
TACCCTCTCGGGGACATTAAAATAGTAGATTTTGGAATGTCTCGAAAAATAGGGCATGCGTGTGAACTTC
GGGAAATCATGGGAACACCAGAATATTTAGCTCCAGAAATCCTGAACTATGATCCCATTACQACAGCAAC
AGATATGTGGAATATTGGTATAATAGCATATATGTTGTTAACTCACACATCACQATTTGTGGGAGAAGAT
AATCAAGAAACATACCTCAATATCTCTCAAGTTAATGTAGATTATTCGGAAGAAACTTTTTCATCAGTTT
CACAGCTGGCCACAGACTTTATTCAGAGCCTTTTAGTAAAAAATCCAGAGAAAAGACCAACAGCAGAGAT
ATGCCTTTCTCATTCTTGGCTACAGCAGTGGGACTTTGAAAACTTGTTTCACCCTGAAGAAACTTCCAGT
TCCTCTCAAACTCAGGATCATTCTGTAAGGTCCTCTGAAGACAAGACTTCTAAATCCTCCTGTAATGGAA
CCTGTGGTGATAGAGAAGACAAAGAGAATATCCCAGAGGATAGCAGCATGGTTTCCAAAAGATTTCGTTT
CGATGACTCATTACCCAATCCCCATGAACTTGTTTCAGATTTGCTCTGTTAGCACTTTTTTCTTTGACTC
ATTTGGACTGAATTTGAAATTTTATATCCACTCCAGTGAGATTATGATTTGTAGCTTCATATATGACATG
TTTATATTGTAAATGCACTTTTCCATGGAATAATTTAGGGAAGTGTTTTAATGTTAAATTACTAGTTGCT
AGCATGTTATGATTTCATATCCTGAGATAGCTCTGCAGATAAGAAAATATTTAAATATATGACAAAAAGT
AAAATTGTACATGTGAGTTTACATGTTAATGAAATAATTCAACTTCAAATGAACTTACCAGAATGTTTTG
CATATCAACAAAAAAAAAAAAAAAAAA

SEQ ID NO: 19

>gi|8922178 | ref|NM 018423.1| Homo sapiens serine/threonine/tyrosine
kinase 1 (STYK1l), mRNA
ACCCAACCCTGTCATTATTTCCCCTCCGACTGGGCCGGTGCCATCGGAAACCGGAGTGACCAGAGGAGGG
ACACGCATCCAATTTCACTGGGCTGCAAGATATCAATAAGCCTTGCCTCTTTAAACTACTTATGTACAAA
TAAAAGTGATGGTGAGAACCTGGCTCAGGAAATGCAGTAGCAGGCCATATTGCATCCAAAGGAATTACTC
ACAGCTGTGCCTGTGTGCATTCTCTGTGGGCCTAGCAGGGAAGGGGACAGCCCTGTGGCAATGGGCATGAC
ACGGATGCTCCTGGAATGCAGTCTCAGTGACAAGTTGTGTGTCATCCAGGAGAAGCAGTATGAAGTGATT
ATCGTCCCAACTTTGTTGGTTACTATCTTCCTCATCCTTCTTGGGGTCATCCTGTGGCTTTTTATCAGAG
AACAAAGAACTCAACAGCAGCGTTCTGGACCTCAAGGCATTGCCCCTGTTCCTCCACCTAGGGACCTAAG
CTGGGAAGCAGGACATGGAGGAAATGTGGCTTTGCCACTTAAGGAGACATCCGTGGAAAACTTTCTGGGA
GCTACCACACCTGCCCTGGCTAAGCTGCAGGTGCCGCGGGAGCAACTCTCTGAAGTTCTGGAGCAGATTT
GCAGTGGTAGCTGTGGGCCCATCTTTCGAGCCAATATGAACACTGGGGACCCTTCTAAGCCCAAGAGTGT
TATTCTCAAGGCTTTAAAAGAACCAGCTGGGCTCCATGAGGTACAAGATTTCTTAGGGCGAATCCAATTC
CATCAATACCTGGGGAARACACARAAACCTGGTGCAGCTGGAAGGCTGCTGCACTGARRAGCTGCCACTCT
ATATGGTGTTGGAGGATGTGGCCCAGGGGGACCTGCTCGGCTTTCTCTGGACCTGTCGGCGGGATGTGAT
GACTATGGATGGTCTTCTCTATGATCTCACAGAAAAACAAGTATATCACATCGGAAAGCAGGTCCTTTTG
GCGCTGGAATTCCTGCAGGAGAAGCATTTGTTCCATGGGGATGTGGCAGCCAGGAATATTCTGATGCAAA
GTGATCTCACTGCTAAGCTCTGTGGATTAGGCCTGGCTTATGAAGTTTACACCCGAGGGGCCATCTCCTC.
TACTCAAACCATACCTCTCAAGTGGCTTGCCCCAGAACGGCTTCTCCTGAGACCTGCTAGCATCAGAGCA
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GATGTCTGGTCTTTTGGGATCCTGCTCTATGAGATGGTGACTCTAGGAGCACCACCGTATCCTGAAGTCC
CTCCTACCAGCATCCTAGAGCATCTCCAAAGAAGGARRATCATGAAGAGACCCAGTAGCTGCACACATAC
CATGTACAGTATCATGAAGTCCTGCTGGCGCTGGCGTGAGGCTGACCGCCCCTCACCTAGAGAGCTGCGC
TTGCGCCTAGAAGCTGCCATTAARAACT GCAGATGACGAGGCTGTGTTACAAGTACCAGAGTTGGTGGTAC
CTGAACTGTATGCAGCTGTGGCCGGCATCAGAGTGGAGAGCCTCTTCTACAACTATAGCATGCTTTGAAG
AGTCTCGGGCAAGAAACATTCATGCATGAGTATATGTTCTTGGAATCAATTCCTCTAAGAACAGAGAATG
GTCTTTCCCAGGGACACAAAGGGAGARATGGGACATGGATTCTTGATCTTCCTTTACACATTTCTCGGGA
AATCTGARATGATGCTGGATGGGACTCTACACATCCTGAGCTAAGACATACTGTCAGTCTCACTICTGCT
GTCCCAGTCCTAGAAATCCTGGGTAGAAGTGGTGGACCTGTGCAAAGGAGGTTTTAGAACTCTGCAGTAT
TTGTTGEGGCATGGCACARATAAGCTCATCCCTCCCGTCCGAGGCTAGTTTCCTCTGGARCCACATTTTT
ATCTAGATGAAAATTTGGAATGAAATGAAGGAATAGAARATCCAATAAAAGAGTTGAAGGGAAAGARAATT
TAAGGTTCTTCTTGCTCAGGATTACAGATATGGACCAACACCTCCTTCAAGAAAAGGTGGTAGGACACAA
AGTTCTTCAGTCCTGAGCCCTACATGTGGGGTTGGAGGAGAACTATAACGGAAARACCTCTGAGTTTCAC
CTTAGGTATAGATAAAAGAAAGATGGTCCCCTTTTATCTGATTCTGAGACAGGTAAATTCTGITTGTTAC
TACGTTTAATTAGAAGGTGGAGGAGTCATTTCATGATTAAGAACATTCAACATGTATTGTTCATTAAGCT
AGCTTCCTAGTTCCGATTAGACTAAGGAGACTAAGCCTAGAGAGTCAATGTTAGAACAGTGAAAAGAATT
CTGTGTGTGTGTGTGTGTGTGTGCACAATARATAGGARATGTAGARACCAAGCAAGAAGGCTTAGTAGCT
- CAGTCTTTAACAAGGGCTAGAAAAGAATGTAATCTGATATGGARGGATAGCAGCTTCTAATTTTCAATCA
TCTGTTGATATACTGTGARACTTATTTTAT TARATTAATATTTATTAAATGGAAATATGCTTTTCTGGTT
TATAACTACTAAAAATATCATAGGGAGGATAAAAGTAAATAAGTGARAGTTAATGCCAATAGAAAAATTC
AAGAGATAATGTACAATGTCAGAAAAGGGATTCTTTATGTGTARATGGGGATAATACCTATTTCACAAGG
TTGTTCTGAGGATTGATACGTTTTGAGTATGTATTTGTACACTATCTGGCACATATGCGCTCARTAAACG
TGTTTCTCCTTTTAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAARAAAAAAAAARRARARAR
AAAAAAAAAAAAARAAAAAARAAARAAAARAAARAAARAAAAAAA

SEQ ID NO:20

>gi|9789896]ref|NM _019839.1] Homo sapiens leukotriene B4 receptor 2
(LTB4R2), mRNA '
GAAACTGGCCCTGGCCCTGAACCARATACCTTGAACCCTCGTAAACTCCATACCCTGACCCCCTTGTTTT
GGATATACCCAGGTAGAACAACTCTCTCTCACTGTCTGTTGTGAGGATACGCTGTAGCCCACTCATTAAG
TACATTCTCCTAATAAATGCTTTGGACTGATCACCCTGCCAGTCTTTTGTCTTGGGCAATCTATACTTTT
CTCAGAGGTTCCCAAGGCCTACTGARGGGACTTAACATACTCTTAATGGCTTTCCTCTCTCTTGTTTTAC
CTTATGCCCTCACTTCCTGAGTTAACCTCCCAAATACAGGATCACCTGTACCCAAGCCCTTAGCTCAAGA
ATACAGGATCACCTGTACCCAAGCCCTTAGCTCAAGCTCTGCTTTGGAAGAACCCAARACTAAGACAGTGC
TCCTGGTGCCCTCCCCAAGCAACCTCAAGTTCTGGCTGTTACTTGAGCAGAGGCCTTTCTTTTCCCTTCC
CCCAGCTCTATCCATCTGCCAGGCCCCCCTCARATCTCTTCATTTCCAAGTTTTGCTTGACTTTTCCAAG
AGGAGAGGGCTGCTTCTTAGTATGTCCCTACTCATCCTTTCCTTTCTTGTCTTGTATCCTGGTGCAGCCT
GGTAATGGGGCCTCTTCATGGTTGTGTGTCATGACTCCCTAACCATTATGCCTCCATGCATCCCCTGTTC
CTCCTGGAACCTAGCACCATGCCTTACATGGAAAAGCTGTCATTGACAGCCCGGTGAGAGCCCTGAGGGT
GGAGTGACTGGGGCAGGGCCTGAGGCAAGAGGTGGGAGGAGGTAGGAGGCCAGGGGCTCAGCCGGACCAG
GAGACTGGAAACAGGCAAGGATAAGGCAGGTGGGGGACTGAGTTGTTTGGGTCACCTCTGCAGGCCAGAG
AGACCAGGCAACATACACACTGCAGAAGGTGGGCTGGGAGGATTGGGGCCAGAGCTGGGGGAGGGATGAG
AACAGAAGCAGGACCAGGATTCAGCAGAGTCCTCCTATTTCCTTCCACCACCAGGGAATCTTACTGCCCC
ACTTCAGCTTGTGCTGTTTCCTGGCAAGGCAGGCTCTCACATGCCTGGACGCCTGGGTGCGTTGGTGATG
GGAAGGAGCAGGGTGAGGGAGGGGCCCCAGGAGAGGCCCAGGATGAGCCTCATCTTGTCCCTCCCCATTC
TTGTCTTACCCTCTGCAAATGTGATAGGCACAGGACAGGAGTAGGCACCTCGCCTACTGCTGCTTAACCT
TTCAGCTTCTCCAGGCCCCCAATCCTGCTTGCTCCCAGCTTGGTAAGTAGATCTGTGCACGTCCCTTTAC
ACCCCACCATCCAGTTTTGCCCAGATGTGCTAGAATGGGGCTGGACARAGAAGGAGGGGCCAGACTAGAG
GAGTGGTGGTAGAGATAGTGACAGCCTGGGGTGAGGACTTTATGCCTGTTTACCACTGAGCTCTGGGAAG
GAGGCCAGGAGTGGGGCAGGTCAACTGACTGGGAGCAGGGGATCTGGGTTCCAAGAAGGAGTTGIGTTTG
AGGTGGGGTCTGGETCCTCGTGGAAGTCAGGACTCCCAGGCAGARAAGAGGCAGGCTGCAGGGAAGTAAG
GAGGAGGCATGGCACCTTCTCATCGGGCATCACAGGTGGGGTTTTGCCCCACCCCTGAACGCCCTCTGTG
GCGCCTTCCACCCACCTGTAGGCCCAGAAGGATGTCGGTCTGCTACCGTCCCCCAGGGAACGAGACACTG
CTGAGCTGGAAGACTTCGCGGGCCACAGGCACAGCCTTCCTGCTGCTGGCGGCGCTGCTGGGGCTGCCTG
GCAACGGCTTCGTGGTGTGGAGCTTGGCGGGCTGGCGGCCTGCACGGGGGCGACCGCTGGCGGCCACGCT
TGTGCTGCACCTGGCGCTGGCCGACGGCGCGGTGCTGCTGCTCACGCCGCTCTTTGTGGCCTTCCTGACC
CGGCAGGCCTGGCCGCTGGGCCAGGCGGGCTGCAAGGCGGTGTACTACGTGTGCGCGCTCAGCATGTACG
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CCAGCGTGCTGCTCACCGGCCTGCTCAGCCTGCAGCGCTGCCTCGCAGTCACCCGCCCCTTCCTGGCGCC
TCGGCTGCGCAGCCCEECCCTGGCCCGCCGCCTGCTGCTGGCGGTCTGGCTGGCCGCCCTGTTGCTCGCC
GTCCCGGCCGCCGTCTACCGCCACCTGTGGAGGGACCGCGTATGCCAGCTGTGCCACCCGTCGCCGGTCC
ACGCCGCCGCCCACCTGAGCCTGGAGACTCTGACCGCTTTCGTGCTTCCTTTCGGGCTGATGCTCGGCTG
CTACAGCGTGACGCTGGCACGGCTGCGGGEGCGCCCECTGGGGCTCCGGGCGGCACGGGGCGCGGGTGGGC
CGGCTGGETGAGCGCCATCGTGCTTGCCTTCGGCTTGCTCTGGGCCCCCTACCACGCAGTCARCCTTCTGC
AGGCGGTCGCAGCGCTGGCTCCACCGGAAGGGGCCTTGGCGARGCTGGGCGGAGCCGGCCAGGCGGCGLE
AGCGGGAACTACGGCCTTGGCCTTCTTCAGTTCTAGCGTCARCCCGGTGCTCTACGTCTTCACCGCTGGA
GATCTGCTGCCCCGGECAGGTCCCUGTTTCCTCACGCGGCTCTTCGAAGGCTCTGGGGAGGCCCGAGGGG
GCGGCCGCTCTAGGGAAGGGACCATGGAGCTCCGAACTACCCCTCAGCTGAARGTGGTGGGGCAGGGCCE
CGGCAATGGAGACCCGGEGGGGTGGGAT GGAGAAGGACGGTCCGGAATGGGACCTTTGACAGCAGACCCT

SEQ ID NO:21

>gi|47157326|refINM 005400.2]| Homo saplens protein kinase C, epsilon
(PRKCE) , mRNA
GAACCCGGCGAGGARATACATGCACTGGCTGAGAATCGCCCGCGCCAGGGCGCAACGCCACAAGGTGTAG
GGAGTGTGCGGGGTGGGGCGAAAGGGGACCCAAGAGTCCCTGTGGCTCGGAGTGCCGGGCCGTCCGTTCT
TCATTCCTGCCCTCGEGGCAGACGCAGTGACCCCGGCCCCCACTCCCCGCCCCGACCATGGTAGTGTTCA
ATGGCCTTCTTAAGATCAAAATCTGCGAGGCCGTGAGCTTGAAGCCCACAGCCTGGTCGCTGCGCCATGC
GGTGECACCCCGECCECAGACTTTCCTTCTCGACCCCTACATTGCCCTCAATGTGGACGACTCGCGCATC
GGCCAAACGGCCACCAAGCAGAAGACCAACAGCCCGGCCTGGCACGACGAGTTCGTCACCGATGTGTGCA
ACGGACGCAAGATCGAGCTGGCTGTCTTTCACGATGCCCCCATAGGCTACGACGACTTCGTGGCCAACTG
CACCATCCAGTTTGAGGAGCTGCTGCAGAACGGGAGCCGCCACTTCGAGGACTGGATTGATCTGGAGCCA
GALGGAAGAGTGTATGTGATCATCGATCTCTCAGGGTCGTCGGGTGARGCCCCTAAAGACAATGAAGAGC
GTGTGTTCAGGGAAGGCATGCGGCCGAGGAAGCGGCAGGGGGCCGTCAGGCGCAGGGTCCATCAGGTCAA
CGGCCACAAGTTCATGGCCACCTATCTTCGGCAGCCCACCTACTGCTCCCATTGCAGAGACTTCATCTGG
GGTGTCATAGGAAAGCAGGGATACCAGTGTCAAGTCTGCACCTGCGTGGTCCACAAGCGGTGCCACGAGC
TCATAATCACAAAGTGTGCTGGGTTAAAGAAGCAGGAGACCCCCGACCAGGTGGGCTCCCAGCGGTTCAG
CGTCAACATGCCCCACAAGTTCGGTATCCACAACTACAAGGTCCCTACCTTCTGCGATCACTGTGGGTCC
CTGCTCTGGGGACTCTTGCGGCAGGGTTTGCAGTGTAAAGTCTGCAAAATGAATGTTCACCGTCGATGTG
AGACCAACGTGGCTCCCAACTGTGGAGTGGATGCCAGAGGAATCGCCAAAGTACTGGCCGACCTGGGCGT
TACCCCAGACAAAATCACCAACAGCGGCCAGAGAAGGARAAAGCTCATTGCTGGTGCCGAGTCCCCGCAG
" CCTGCTTCTGGAAGCTCACCATCTGAGGAAGATCGATCCAAGTCAGCACCCACCTCCCCTTGTGACCAGG
AAATAAAAGAACTTGAGAACAACATTCGGAAAGCCTTGTCATTTGACAACCGAGGAGAGGAGCACCGGGC
AGCATCGTCTCCTGATGGCCAGCTGATGAGCCCCGGTGAGAATGGCGAAGTCCGGCAAGGCCAGGCCARG
CGCCTGGGCCTGGATGAGTTCAACTTCATCAAGGTGTTGGGCAAAGGCAGCTTTGGCAAGGTCATGTTGG
CAGAACTCAAGGGCAAAGATGAAGTATATGCTGTGAAGGTCTTAAAGAAGGACGTCATCCTTCAGGATGA
TGACGTGGACTGCACAATGACAGAGAAGAGGATTTTGGCTCTGGCACGGAAACACCCGTACCTTACCCAA
CTCTACTGCTGCTTCCAGACCAAGGACCGCCTCTTTTTCGTCATGGARTATGTAAATGGTGGAGACCTCA
TGTTTCAGATTCAGCGCTCCCGARAATTCGACGAGCCTCGTTCACGGTTCTATGCTGCAGAGGTCACATC
GGCCCTCATGTTCCTCCACCAGCATGGAGTCATCTACAGGGATTTGAAACTGGACAACATCCTTCTGGAT
GCAGAAGGTCACTGCAAGCTGGCTGACTTCGGGATGTGCAAGGAAGGGATTCTGAATGGTGTGACGACCA
CCACGTTCTGTGGGACTCCTGACTACATAGCTCCTGAGATCCTGCAGGAGTTGGAGTATGGCCCCTCCGT
GGACTGGTGGGCCCTGEGGETGCTGATGTACGAGATGATGGCTGGACAGCCTCCCTTTGAGGCCGACAAT
GAGGACGACCTATTTGAGTCCATCCTCCATGACGACGTGCTGTACCCAGTCTGGCTCAGCAAGGAGGCTG
TCAGCATCTTGAAAGCTTTCATGACGAAGAATCCCCACAAGCGCCTGGGCTGTGTGGCATCGCAGAATGG
CGAGGACGCCATCAAGCAGCACCCATTCTTCAAAGAGATTGACTGGGTGCTCCTGGAGCAGAAGAAGATC
" AAGCCACCCTTCAAACCACGCATTAAAACCARAAGAGACGTCAATAATTTTGACCAAGACTTTACCCGGG
AAGAGCCGGTACTCACCCTTGTGGACGAAGCAATTGTAAAGCAGATCAACCAGGAGGAATTCARAGGTTT
CTCCTACTTTGGTGAAGACCTGATGCCCTGAGAGCCCACTGCAGTTGGACTTTGCCGATGCTGCAAGAAG
GGGTGCAGAGAAGACTCCTGTGTTGGAGACACTCAGCAGGTCTTGAACTACTTCTCCTCCTCGGAGCCCC
AGTCCCATGTCCACTGTCTATTTATTGCATTCCCTTGCCCCAGGCCACCTCCTCCCCCTCCCACCTGGTG
ACCAGAAGGCGCTCTCGGTTCTTGTCTCACCAGTAATGCAGACTCATTGGGTCAGCAATTAGCTGTATAC
ACTGCCGTGTTTGGACCATTGGCAAGCCTGGTTCCACTCCTCAGGGGCTCCTGGCAGTGAAGCARCTTCA
GTTCTTTTACTGCARAGAACAGAAAAAAGAAAGAAAGCAAACAAGAAGACTCCGGCTCTGCTATCGGACA
CAGATCCTGATCCCTCTTGCTTCTTTTCCCTCCTGCACCGCAGCTTGCCATCCCTGCCCTTCTIGTCCTGE
AGAAGAGACTGGTGCTTCTCCGCACACACGAGGGAGGGCGCCCTTGAGGCATGCCCTCTGAGGGAGGGAG

75



WO 2006/099182 PCT/US2006/008676

ACCAGAGATGCAGGGATTGGCCAGCTGGGTTGGTTTGCTCTGGAATGGCTAACTCTTGCCTGCTTTGGTT
TTAGCTTTTCAGCATGCCAAAGTCATGTAAGTTTGTGTCTTGTGGAAGAAATCCTCTTTGTGGAAAAAGA
AACAGGGTTTTGAACTCTGTTAACATTTGAAAAATATATTTTCAAATTCACTTTCTAATTGGCCAAAAGA
GATGAGTTCCAGTCTGAATACAGGTAGATATTAARAGGGCTAARTARARAATGAGARACCGGTCGTCCARGG
TGGATGCTGTCAATGCCCGAGTGACACATGAGAGCTGTATGAATTGAGAGARARAGGCAACAAGTAGCATT
CTTCATCATTCAAGTTCTACCTGGACACARAGGCGAGGACCCTGGGGTTCCAACAARGCTCAGCTCCCAG
ATTCTCTTTCCAGTTTCATCCTAAGTTCCTAGCATAAACACTATTTATTTTCTGCAGCAGTGTGTTATTT
TTGCGCACTTATACAAAATGGTAGTACTACTGTGTTGTGGTTTTTAAACATTAAACATGTAAAGTTATAT
ACGAAATATCTGCTTTTGGAATAAGCAGAATGAGGCTAAACATGGGTTATACAAAGGGTATCTGGAAACT
GRAAGAGCAACTTGTTAGARAACTGACAATGTCGCAAGATGTACTCAGTTTTGTTTCTGTGTGACATGCAA
TGGCAACTCATGTGCACACTATTGAAGGGATGTGACATTACCTCCTGTAGATATGCTAACAGTGTTATTC
TTTCATTTCCAAGGGTTCTCTGTGGCTTTGTGTATATGTTTCCCAGAGGTCATTTGATTACCTAATTTAC
TGAACTGATTTAGCAGGGAATGGAATCCATTCCAACTATTGCACGTGGATTTCCCAGCTGCCCCTAAATA
TATATACTTGTGAGTGGCAAAGTGGCACTAATGAAGCT TTTGCCTTTTGTACATTTGAGATTTTTGTATA
TAGTGTTTGCTGCAAGGCCTGTGGAATTAATTCGTTGCATATAGAGGTATCAACTGCTGCATGTTCAGGC
ATATTATAAAACTTTAGTCTATGAAAGAATAATTATAATAATGTCCAGGTGCAATACTCTGTAAGTCTAT
TGGTTCAAGTTACCGAGAGATAGGTGTGTTCCTTTATGGGGGATGGGGGGGTGTGTTGGGGATTCTTTGT
ATTGTTTATTTCATTTTGGTTTATTTTAAAAGATGTARACATATATTAAGCTATATTARATCTCACATAC
AGTTCTTCTGTGCTCTATTATACCCTGATAGAGATGGGGGAGAGAAAGGAATGTTTTTGATGGTGGTTTC
AAAGCTCGGACAGTAACTATCTTGAGCCCATTAGAGAGTCTGTGTCCATATTTGCATCTGGCTGGTCATA
GCCTTTGTTACTAATGATGACATTCAGTTCTCTTTTGTTTTTATTTTTTARAAACTCAGGTGTAATTATT
ATCTGTTCTTAAGATAATTGCAAATATTAAATATTATGATATATCAATTCATGTGT TTGGCATACCAGTG
AATGATGAAGAACATGAGATTAATTTAATTTATCTTCGGTAACTTGACATTCTGGAGAGAGACTATCTTC
TGGAGTTGAGTACAAGCACAGARACATCTTTACGGTGGCATCATCTCATTTTTTAGGAAGACATGATAAT
ACTGCCCATCATATTCATGTGTAACTACTGTTCTTTCTTCTGCTTTCTTCACCATAATAAACTTTGGACA
ACCAAGCAAGCTCTAACCGCAATGCCAGATGGCCTTGTCCGAGGGCCTAGTGTTTGCACGGCAGTGGGAA
CTGGGCCTTTCCTACAGGACAACT GGCARGTTTGCTGGGAAGTCARATAATACATTCCACCTGGCAGCTG
AAGGCAGCCAGTCAGTCTGTCCCAGAAAGGGCCCTTTTCAGCACCCARAGCTGGGCTGGCTGGGATGCCT
CTGGCTGGTGAAGTTCTCACATAGGCTGATTTARATCCAGCARAGGTCTATAGARAAAGGCTTGCGTGTT
CGTTGAGTAATCATTGTTTCATTTTCATTTTTACGAGAGTTTGAAAATAGACACACTGT TAACACTTCTG
CCAGTTTTTTCTGATCTTTCCAGCCCCACCCCCTTTCTCTTTCTCTCTCTCTCTCAAAGARRARAARAAT -
GGGAGTGCAAAAAAAACAAAGCCAAAAAATATATGAAGGATAGCTGTTCTTCTGTGTTCTCTCATTATGG
ACTTTGTGAAGTAGAAACATAATTTTTTTTCCTCCAAAGGTGAAARARACAATGCATTCTTGCTTTARARAR
AAAAAAAGAAGGCTAAAARATTACCTCTTTTTAAATTATGTGCAARRATAATTCTGGCTAACTGTARAATG
TATTCAATTTTAGGATTTTTTTTTTTTGTATTGTGATGCTTTATTTGTACATTTTTTTCCTTTCTGGATG
TAATTTTAATCTCTTGCCATTCATTAGTGTTATTTCATTGTAAACGTTATTGTGCCAARTGTACTGTATT
CAAAAGGATGTGAATGTGTATTGTTTCAGAACCTAATAAATACAATGACGTTAAGTCTTAAAAAAAAAAA
AAAAARA

SEQ ID NO:22

>gi114043043|ref|NM 006641.2| Homo sapiens chemokine (C-C motif)
receptor 9 (CCR9), transcript variant B, mRNA
GCCCCTCATCCCAGGCAGAGAGCAACCCAGCTCTTTCCCCAGACACTGAGAGCTGGTGGTGCCTGCTGTC
,CCAGGGAGAGTTGCATCGCCCTCCACAAGCCCTATTCCTAACATGGCTGATGACTATGGCTCTGAATCCA
CATCTTCCATGGAAGACTACGTTAACTTCAACTTCACTGACTTCTACTGTGAGARAAACAATGTCAGGCA
GTTTGCGAGCCATTTCCTCCCACCCTTGTACTGGCTCGTGTTCATCGTGGGTGCCTTGGGCARCAGTCTT
GTTATCCTTGTCTACTGGTACTGCACAAGAGTGAAGACCATGACCGACATGTTCCTTTTGAATTTGGCAA
TTGCTGACCTCCTCTTTCTTGTCACTCTTCCCTTCTGGGCCATTGCTGCTGCTGACCAGTGGAAGTTCCA
GACCTTCATGTGCAAGGTGGTCARCAGCATGTACAAGATGAACTTCTACAGCTGTGTGTTGCTGATCATG
TGCATCAGCGTGGACAGGTACATTGCCATTGCCCAGGCCATGAGAGCACATACT TGGAGGGAGAARAGGC
TTTTGTACAGCAAAATGGTTTGCTTTACCATCTGGGTATTGGCAGCTGCTCTCTGCATCCCAGARATCTT
ATACAGCCAARATCAAGGAGGAATCCGGCATTGCTATCTGCACCATGGTTTACCCTAGCGATGAGAGCACC
AAACTGAAGTCAGCTGTCTTGACCCTGAAGGTCATTCTGGGGTTCTTCCTTCCCTTCGTGGTCATGGCTT
GCTGCTATACCATCATCATTCACACCCTGATACAAGCCAAGAAGTCTTCCAAGCACAAAGCCCTAAAAGT
GACCATCACTGTCCTGACCGTCTTTGTCTTGTCTCAGTTTCCCTACAACTGCATTTTGTTGGTGCAGACC
ATTGACGCCTATGCCATGTTCATCTCCAACTGTGCCGTTTCCACCAACATTGACATCTGCTTCCAGGTCA
CCCAGACCATCGCCTTCTTCCAQAGTTGCCTGAACCCTGTTCTCTATGTTTTTGTGGGTGAGAGATTCCG
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CCGGGATCTCGTGAARAACCCTGAAGAACTTGGGTTGCATCAGCCAGGCCCAGTGGGTTTCATTTACAAGG
AGAGAGGGAAGCTTGAAGCTGTCGTCTATGTTGCTGGAGACAACCTCAGGAGCACTCTCCCTCTGAGGGG
TCTTCTCTGAGGTGCATGGTTCTTTTGGAAGAAATGAGAAATACAGAAACAGTTTCCCCACTGATGGGAC
CAGAGAGAGTGAAAGAGAAAAGAAAACTCAGAAAGGGATGAATCTGAACTATATGATTACTTGTAGTCAG
AATTTGCCARAGCAAATATTTCAAAATCAACTGACTAGTGCAGGAGGCTGTTGATTGGCTCTTGACTGTG
ATGCCCGCAATTCTCAAAGGAGGACTAAGGACCGGCACTGTGGAGCACCCTGGCTTTGCCACTCGCCGGA
GCATCAATGCCGCTGCCTCTGGAGGAGCCCTTGGATTTTCTCCATGCACTGTGAACTTCTGTGGCTTCAG
TTCTCATGCTGCCTCTTCCAARAGGGGACACAGAAGCACTGGCTGCTGCTACAGACCGCAAAAGCAGAAA

-~ GTTTCGTGARAATGTCCATCTTTGGGAAATTTTCTACCCTGCTCTTGAGCCTGATAACCCATGCCAGGTC

TTATAGATTCCTGATCTAGAACCTTTCCAGGCAATCTCAGACCTAATTTCCTTCTGTITCTCCTTGITCTG
TTCTGGGCCAGTGAAGGTCCTTGTTCTGATTTTGAAACGATCTGCAGGTCTTGCCAGTGAACCCCTGGAC
AACTGACCACACCCACAAGGCATCCAAAGTCTGTTGGCTTCCAATCCATTTCTGTGTCCTGCTGGAGGTT
TTAACCTAGACAAGGATTCCGCTTATTCCTTGGTATGGTGACAGTGTCTCTCCATGGCCTGAGCAGGGAG
ATTATAACAGCTGGGTTCGCAGGAGCCAGCCTTGGECCTGTTGTAGGCTTGTTCTGTTGAGTGGCACTTG
CTTTGGGTCCACCGTETGTCTGCTCCCTAGARAATGGGCTGGTTCTTTTGGCCCTCTTCTTTCTGAGGCC
CACTTTATTCTGAGGAATACAGTGAGCAGATATGGGCAGCAGCCAGGTAGGGCAAAGGGGTGRAAGCGCAG
GCCTTGCTGGAAGGCTATTTACTTCCATGCTTCTCCTTTTCTTACTCTATAGTGGCAACATTTTAAAAGC
TTTTAACTTAGAGATTAGGCTGAAAAAAATAAGTAATGGAATTCACCTTTGCATCTTTTGTGTCTTTCTT
ATCATGATTTGGCAAAATGCATCACCTTTGAAARATATTTCACATATTGGAAAAGTGCTTTTTAATGTGTA
TATGAAGCATTAATTACTTGTCACTTTCTTTACCCTGTCTCAATATTTTAAGTGTGTGCAATTAAAGATC
AAATAGATACAT ’

SEQ ID NO:23 |

" >gi(24308325|ref|NM 032430.1| Homo sapiens BR serine/threonine kinase 1

(BRSK1), mRNA

GGGGGCCGGCCAGAAACGGGCTGGGGAGGGGGGGCCCCGCAGCCCCCCTGGGCCATGCTGACTCCCGGGG
CCTGACCCCCCCGGGCCAGCCCCCCCTCCCCCAGCTCCGCGGCCCGCCGACTGGGGGGGGCCAGCCCAGC
CCCCTGGGGACCCCCGGAGAGGTGGGGGGCAGCCGGGGGGGCCGGGACGGAGCGGTCGCCGGCCCCCACC
GGAGAGACGGGGCGACGGCCGCAGGGGGGGCGGCCGGEGGACCGGTCGGGCCGGGACCARGGGCACCATG
TCGTCCGGGGCCAAGGAGGGAGGTGGGGGCTCTCCCGCCTACCACCTCCCCCACCCCCACCCCCACCCAC
CCCAGCACGCCCAATATGTGGGCCCCTATCGGCTGGAGARGACGCTGGGCARAGGACAGACAGGGCTGGT
TAAACTCGGGGTCCACTGCATCACGGGTCAGAAGGTCGCCATCAAGATCGTGAACCGGGAGAAGCTGTCG
GAGTCGGTGCTGATGAAGGT GGAGCGGGAGATCGCCATCCTGAAGCTCATCGAACACCCACATGTCCTCA
AGCTCCACGACGTCTACGAGAACAAGARATATTTGTACCTGGTTCTGGAGCACGTCTCGGGGGGTGAGCT
ATTCGACTACCTGGTAAAGAAGGGGAGACTGACGCCCAAGGAGGCCCGARAGTTCTTCCGCCAGATTGTG
TCTGCGCTGGACTTCTGCCACAGCTACTCCATCTGCCACAGAGACCTAAAGCCCGAGARCCTGCTTTTGG
ATGAGAAAAACAACATCCGCATTGCAGACTTCGGCATGGCGTCCCTGCAGGTGGGGGACAGCCTCCTGGA
GACCAGCTGCGGGTCCCCCCATTATGCGTGTCCAGAGGTGATTAAGGGGGARARATATGATGGCCGCCGE
GCAGACATGTGGAGCTGTGGAGTCATCCTCTTCGCCCTGCTCGTGGGGGCTCTGCCCTTTGATGACGACA
ACCTCCGCCAGCTGCTGGAGAAGGTGAAACGGGGCGTCTTCCACATGCCCCACTTCATTCCTCCAGATTG
CCAGAGCCTCCTGAGGGGAATGATCGAAGTGGAGCCCGARAAAAGGCTCAGTCTGGAGCARATTCAGARA
CATCCTTGGTACCTAGGCGGGARACACGAGCCAGACCCGTGCCTGGAGCCAGCCCCTGGCCGCCGGGTAG
CCATGCGGAGCCTGCCATCCAACGGAGAGCTGGACCCCGACGTCCTAGAGAGCATGGCATCACTGGGCTG
CTTCAGGGACCGCGAGAGGCTGCATCGCGAGCTGCGCAGTGAGGAGGAGAARCCAAGAAAAGATGATATAT
TATCTGCTTTTGGATCGGAAGGAGCGGTATCCCAGCTGTGAGGACCAGGACCTGCCTCCCCGGAATGATG
TTGACCCCCCCCGGAAGCGTGTGGATTCTCCCATGCTGAGCCGTCACGGGAAGCGGCGACCAGAGCGGAA
GTCCATGGAAGTCCTGAGCATCACCGATGCCGGGGGTGGTGGCTCCCCTGTACCCACCCGACGGGCCTTG
GAGATGGCCCAGCACAGCCAGAGATCCCGTAGCGTCAGTGGAGCCTCCACGGGTCTGTCCTCCAGCCCTC
TAAGCAGCCCAAGGAGTCCGGTCTTTTCCTTTTCACCGGAGCCGGGGGCTGGAGATGAGGCTCGAGGCGG
GGGCTCCCCGACTTCCAAAACGCAGACGCTGCCTTCTCGGGGCCCCAGGGGTGGGGGCGCCGGGGAGCAG
CCCCCGCCCCCCAGTGCCCGCTCCACACCCCTGCCCGGCCCCCCAGGCTCCCCGCGCTCCTCTGGCGGEA
CCCCCTTGCACTCGCCTCTGCACACGCCCCGEGECCAGTCCCACCGGGACCCCGGGGACAACACCACCCCL
CAGCCCCGGCGGTGGCGTCGGGEGGAGCCGCCTGGAGGAGTCGTCTCAACTCCATCCGCAACAGCTTCCTG
GGCTCCCCTCGCTTTCACCGGCGCAAGATGCAGGTCCCTACCGCTGAGGAGATGTCCAGCTTGACGCCAG
AGTCCTCCCCGGAGCTGGCAARACGCTCCTGGTTCGGGAACTTCATCTCCTTGGACAAAGAAGAACARRT
ATTCCTCGTGCTAAAGGACAARACCTCTCAGCAGCATCARAGCAGACATCGTCCATGCCITTCTGTCGATC
CCCAGCCTGAGTCACAGTGTGCTGTCACAGACCAGCTTCAGGGCCGAGTACAAGGCCAGTGGCGGCCCCT
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CCGTCTTCCAAAAGCCCGTCCGCTTCCAGGTGGACATCAGCTCCTCTGAGGGTCCAGAGCCCTCCCCGCG
ACGGGACGGCAGCGGAGGTGGTGGCATCTACTCCGTCACCTTCACTCTCATCTCGGGTCCCAGCCGTCGG
TTCAAGCGAGTGGTGGAGACCATCCAGGCACAGCTCCTGAGCACTCATGACCAGCCCTCCGTGCAGGCCC
TGGCAGACGAGAAGAACGGGGCCCAGACCCGGCCTGCTGGTGCCCCACCCCGAAGCCTGCAGCCCCCACC
CGGCCBCCCAGACCCAGAGCTGAGCAGCTCTCCCCGCCGAGGCCCCCCCAAGGACAAGAAGCTCCTGGCC
ACCARACGGGACCCCTCTGCCCTGACCCCACGGGGCCGGGGAGGGAGGGGACCCCCCTCCACCCCCCTTCC
GTGCCCCCCAACTGTGAATCTGTAAATAAGGCCCAAGGAACATGTCGGGAGGGGGGTGGACACARAAACC
GGCCTTGCCCTGCAGGGATGGGGCTCCACAGGCCGTGCCCAACTGGGGGTGGTTCTAGGGGAACAGGGGG

. CGGGGGAGCTGTTTCTATTTTATTTATTGATTAATTTATTATTTTATTTATTGATCAATCTCTCTGCGGG

GTGGGGTGGGGGAGGGACGGGAGCTGETTGGGGTGGCTTAGCAGATCCGGACAGGGCCCTCTGTCCCTGT
GTCGTCCCCAACCCCCTCTTCCCGGGCCCCTCCTCCCCTGGTCCTCCCCCCACGACCTTCTGTACGGATT
TGCTCTCCGGAAGGAATTCTGGTTTCGCGTGATCCTGCCTGCGTCCGTGTCTCTGATTCCGCCGGCGGCA
ARAAAAAAAAAAAAAARAAAAARARAAAA

SEQ ID NO:24

>gi]31543418|ref|NM_007254.2| Homo sapiens polynucleotide kinase 3'-
phosphatase (PNKP), mRNA
GGAACCGACCGCCGCCGGCCGGGTTGCAGGCGGGGCACCTCGGGCAGGACCTCCCTGGTCGGAAGTGGCC
GTGAGCCCAAGCCGCGGTCCCGGGCCGGCACCCAGGATGGGCGAGGTGGAGGCCCCGGGCCGCTTGTGGE
TCGAGAGCCCCCCTGGGGGAGCGCCCCCCATCTTCCTGCCCTCGGACGGGCAAGCCCTGGTCCTGGGCAG
GGGACCCCTGACCCAGGTTACGGACCGGAAGTGCTCCAGAACTCAAGTGGAGCTGGTCGCAGATCCTGAG
ACCCGGACAGTGGCAGTGAAACAGCTGGGAGTTARCCCCTCAACTACCGGGACCCAGGAGTTGAAGCCGG
GGTTGGAGGGCTCTCTGGGGGTGGGGGACACACTGTATTTGGTCAATGGCCTCCACCCACTGACCCTGCG
CTGGGAAGAGACCCGCACACCAGAATCCCAGCCAGATACTCCGCCTGGCACCCCTCTGGTGTCCCAAGAT
GAGAAGAGAGATGCTGAGCTGCCGAAGAAGCGTATGCGGAAGTCAAACCCCGGCTGGGAGAACTTGGAGA
AGTTGCTAGTGTTCACCGCAGCTGGGGTGARAACCCCAGGGCAAGGTGGCTGGCTTTGATCTGGACGGGAC
GCTCATCACCACACGCTCTGGGRAAGGTCTTTCCCACTGGCCCCAGTGACTGGAGGATCTTGTACCCAGAG
ATTCCCCGTAAGCTCCGAGAGCTGGAAGCCGAGGGCTACAAGCTGGTGATCTTCACCAACCAGATGAGCA
TCGGGCGCGGGAAGCTGCCAGCCGAGGAGTTCAAGGCCAAGGTGGAGGCTGTGGTGGAGAAGCTGGGGGT
CCCCTTCCAGGTGCTGGTGGCCACGCACGCAGGCTTGTACCGGAAGCCGGTGACGGGCATGTGGGACCAT
CTGCAGGAGCAGGCCAACGACGGCACGCCCATATCCATCGGGGACAGCATCTTTGTGGGAGACGCAGCCG
GACGCCCGGCCAACTGGGCCCCGGGGCGGAAGAAGARAGACTTCTCCTGCGCCGATCGCCTGTTTGCCCT
'CAACCTTGGCCTGCCCTTCGCCACGCCTGAGGAGTTCTTTCTCAAGTGGCCAGCAGCCGGCTTCGAGCTC
CCAGCCTTTGATCCGAGGACTGTCTCCCGCTCAGGGCCTCTCTGCCTCCCCGAGTCCAGGGCCCTCCTGA
GCGCCAGCCCGGAGGTGGTTGTCGCAGTGGGATTCCCTGGGGCCGGGAAGTCCACCTTTCTCAAGAAGCA
CCTCGTGTCGGCCGGATATGTCCACGTGAACAGGGACACGCTAGGCTCCTGGCAGCGCTGTGTGACCACG
TGTGAGACAGCCCTGAAGCAAGGGAAACGGGTCGCCATCGACAACACARACCCAGACGCCGCGAGCCGLG
CCAGGTACGTCCAGTGTGCCCGAGCCGCGGGCGTCCCCTGCCGCTGCTTCCTCTTCACCGCCACTCTGGA
GCAGGCGCGCCACAACAACCGGTTTCGAGAGATGACGGACTCCTCTCATATCCCCGTGTCAGACATGGTC
ATGTATGGCTACAGGAAGCAGTTCGAGGCCCCAACGCTGGCTGAAGGCTTCTCTGCCATCCTGGAGATCC.
CGTTCCGGCTATGGGTGGAGCCGAGGCTGGGGCGGCTGTACTGCCAGTTCTCCGAGGGCTGAGCCCCGLC
CAGCTCCCCTCCACAATAAACGCTGTTTCTCCTTGAAAAAAAAAAAAAAARAAAAARAAAAARARAA

SEQ ID NO:25

>gi|37577150 | ref|NM_005876.3| Homo sapiens aortic preferentially
expressed protein 1 (APEGLl), mRNA
TATTGTAATAGAGGGTGGGCCTGACTCCTAATGGGAGGCCCAGGTCTGCGGCTGGACTGGACACAAGCAG
GTGTGTGTGTGTGTGTGTGCATGTGTGTGTGTGGCCAGTGGCAGCACCAGTAAGTGCCAAGGATACCAGA
ACCACTGGGGCAGCTGGAATAACAAGCCCAAGTATGGGGGTCCCCAGTGCTGGGCACATCCCAGGTATCT
CCCTCCCCACCCATTGCCACAGGACACCTCTGGGGACTGGGTGCCTCACGCCCCTTCTGTCTTGACTGCC
CTCCATGCCCTGCCCCACARACGCTCTGATAACAGTCTGTCCCTGTCTCTCTCCTGCTGCTCCTATGGAA
GCGAAGTTTTCCGCTCCTGCAGARAGCAAAGTTACGACTCAGAGACGGCTGAGGATGACATCAGCGATGT
GCAGGGAACCCAGCGCCTGGAGCTTCGGGATGACGGGGCCTTCAGCACCCCCACGGGGGGTTCTGACACC
CTGGTGGGCACCTCCCTGGACACACCCCCGACCTCCGTGACAGGCACCTCAGAGGAGCAAGTGAGCTGGT
GGGGCAGCGGGCAGACGGTCCTGGAGCAGGAAGCGGGCAGTGGGGGTGGCACCCGCCGCCTCCCGGGCAG
CCCAAGGCAAGCACAGGCAACCGGGGCCGGGCCACGGCACCTGGGGGTGGAGCCGCTGGTGCGGGCATCT
CGAGCTAATCTGGTGGGCGCAAGCTGGGGGTCAGAGGATAGCCTTTCCGTGGCCAGTGACCTGTACGGCA
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GCGCATTCAGCCTGTACAGAGGACGGGCGCTCTCTATCCACGTCAGCGTCCCTCAGAGCGGGTTGCGCAG
GGAGGAGCCCGACCTTCAGCCTCAACTGGCCAGCGAAGCCCCACGCCGCCCTGCCCAGCCGCCTCCTTCC
AAATCCGCGCTGCTCCCCCCACCGETCCCCTCGGGTCGGGAAGCGGTCCCCGCCGGGACCCCCGGCCCAGC
CCGCGGCCACCCCCACGTCGCCCCACCGTCGCACTCAGGAGCCTGTGCTGCCCGAGGACACCACCACCGA
AGAGAAGCGAGGGAAGAAGTCCAAGTCGTCCGGGCCCTCCCTGGCGGGCACCGCGGAATCCCGACCCCAG
ACGCCACTGAGCGAGGCCTCAGGCCGCCTGTCGGCGTTGGGCCGATCGCCTAGGCTGGTGCGCGCCGGCT
CCCGCATCCTGGACAAGCTGCAGTTCTTCGAGGAGCGACGGCGCAGCCTGGAGCGCAGCGACTCGCCGCC
GGCGCCCCTGCGGCCCTGGGTGCCCCTGCGCAAGGCCCGCTCTCTGGAGCAGCCCAAGTCGGAGCGCGGC
GCACCGTGGGGCACCCCCGGGGCCTCGCAGGARGARCTGCGGGCGCCAGGCAGCGTGGCCGAGCGGCGCL
GCCTGTTCCAGCAGARAGCGGCCTCGCTGGACGAGCGCACGCGTCAGCGCAGCCCGGCCTCAGACCTCGA
GCTGCGCTTCGCCCAGGAGCTEGGCCGCATCCGCCGCTCCACGTCGCGGGAGGAGCTGGTGCGCTCGCAC
GAGTCCCTGCGCGCCACGCTGCAGCGTGCCCCATCCCCTCGAGAGCCCGGCGAGCCCCCGCTCTTCTCTC
GGCCCTCCACCCCCAAGACATCGCGGGCCGTGAGCCCCGCCGCCGCCCAGCCGCCCTCTCCGAGCAGCGL
GGAGRAGCCGGGGGACGAGCCTGGGAGGCCCAGGAGCCGCGGGCCGGECGGGCAGGACAGAGCCGGGGEGAA |
GGCCCGCAGCAGGAGGTTAGGCGTCGGGACCAATTCCCGCTGACCCGGAGCAGAGCCATCCAGGAGTGCA
GGAGCCCTGTGCCGCCCCCCGCCGCCGATCCCCCAGAGGCCAGGACGARAGCACCCCCCGGTCGGRAAGCG
GGAGCCCCCGGCGCAGGCCGTGCGCTTCCTGCCCTGGGCCACGCCGGGCCTGGAGGGCGCTGCTGTACCC
CAGACCTTGGAGAAGAACAGGGCGGGGCCTGAGGCAGAGARGAGGCTTCGCAGAGGGCCGGAGGAGGACG
GTCCCTGGGGGCCCTGGGACCGCCGAGGGGCCCGCAGCCAGGGCARAGGTCGCCGGGCCCGGCCCACCTC
CCCTGAGCTCGAGTCTTCGGATGACTCCTACGTGTCCGCTGGAGAAGAGCCCCTAGAGGCCCCTGTGTTT
GAGATCCCCCTGCAGAATGTGGTGGTGGCACCAGGGGCAGATGTGCTGCTCAAGTGTATCATCACTGCCA
ACCCCCCGCCCCAAGTGTCCTGGCACAAGGATGGGTCAGCGCTGCGCAGCGAGGGCCGCCTCCTCCTCCG
GGCTGAGGGTGAGCGGCACACCCTGCTGCTCAGGGAGGCCAGGGCAGCAGATGCCGGGAGCTATATGGCC
ACCGCCACCAACGAGCTGGGCCAGGCCACCTGTGCCGCCTCACTGACCGTGAGACCCGGTGGGTCTACAT
CCCCTTTCAGCAGCCCCATCACCTCCGACGAGGAATACCTGAGCCCCCCAGAGGAGTTCCCAGAGCCTGG
GGAGACCTGGCCGCGAACCCCCACCATGAAGCCCAGTCCCAGCCAGAACCGCCGTTCTTCTGACACTGGC
TCCAAGGCACCCCCCACCTTCAAGGTCTCACTTATGGACCAGTCAGTAAGAGAAGGCCAAGATGTCATCA
TGAGCATCCGCGTGCAGGGGGAGCCCAAGCCTGTGGTCTCCTGGCTGAGARACCGCCAGCCCETGCGCCC
AGACCAGCGGCGCTTTGCGGAGGAGGCTGAGGGTGGGCTGTGCCGGCTGCGGATCCTGGCTGCAGAGCGT
GGCGATGCTGGTTTCTACACTTGCARAGCGGTCAATGAGTATGGTGCTCGGCAGTGCGAGGCCCGCTTGG
AGGTCCGAGGCGAGTGAGCTCAGGGGGCCACCTGTGCTCCCCCCGCTACCCTCCGAGCCGCGCCCCTGTC
TCAGGCACCTCTCGGACCTCGCTGTGTTTCACTGCCTCCTGCCCACAGACCCAGGCCTGCCGGCCCGGAC
CCGTCCCAGCCTCCCCTCCCCACCCCATGCAGCCCCCAGGGGGATAGCCCATGGGCCCCTGTGGACCCTC
CCTCCCCAAGTGGACACATGGCTGTGCAGGCCAGGAGGCCCACAGATGGACTGAGTGCTGGGAAGGGGCE
GCTGCGAGGGGTATCAACCCCCCGAGTCTCTCCCT GARAGGGGAGCACCGGGCGAGTGCATGTGCTACTGC
TGCTACAGGCCTGTCTATCTGTTTGTCTGTCTGTGTGTCTGTGACAGTCAGGGARGGATGCCTCGGAGCT
GAGGTGGGGTGAGACAGAGTGGGAGAGATTACGGCATGGCATGGAGGGGCCCAAGGAGCAGGGGCTGTTG
ACAAAGGCCTTACCAGGAAGGGTTAGGACACTGACCATTCTAGARATGGGTTTCGAATGGCACAACACTT
TCTATTTCACAAAAGACCABAAGCCAGAGGCCCCAGGCTCTGTGCTGATGAACAGCCTGGCTGAGCCCTG
GCCCTGGCAGGTTTAGGGCCEATTTGGGGCCCCCTCCTTCTCTGTCAGGGCTGGGGTGCTCTGTCTGGGA
ATGAGGGAGTTAACCAAGTTTGGTGCAGGAGCAGGGGCAGGGGGCCACTGTAGT GAGCGTGGAGAARTTT
GGAAACACCTATTTCTTAACTCAAATAARAGTCCAGTTTGTACCTARAAAAAAAARAAARAAARAARA

SEQ ID NO:26 .

>gi|14589867 | ref|NM 001716.2| Homo sapiens Burkitt lymphoma receptor 1,
GTP binding protein (chemokine (C-X-C motif) receptor 5) (BLR1),
transcript variant 1, mRNA
GCTGCCACCTCTCTAGAGGCACCTGGCGGGGAGCCTCTCARCATAAGACAGTGACCAGTCTGGTGACTCA
CAGCCGGCACAGCCATGAACTACCCGCTAACGCTGGARATGGACCTCGAGAACCTGGAGGACCTGTTCTG
GGAACTGGACAGATTGGACAACTATAACGACACCTCCCTGGTGGAAAATCATCTCTGCCCTGCCACAGAG
GGGCCCCTCATGGCCTCCTTCAAGGCCGTGTTCGTGCCCGTGGCCTACAGCCTCATCTTCCTCCTGGGCG
TGATCGGCAACGTCCTGETGCTGEGTGATCCTGGAGCGGCACCGGCAGACACGCAGTTCCACGGAGACCTT
CCTGTTCCACCTGGCCGTGECCGACCTCCTGCTGGTCTTCATCTTGCCCTTTGCCGTGGCCGAGGGCTCT
GTGGGCTGGGTCCTGGGGACCTTCCTCTGCAAAACTGTGATTGCCCTGCACAAAGTCAACTTCTACTGCA
GCAGCCTGCTCCTGGCCTGCATCGCCGTGGACCGCTACCTGGCCATTGTCCACGCCGTCCATGCCTACCG
CCACCGCCGCCTCCTCTCCATCCACATCACCTGTGGGACCATCTGGCTGGTGGGCTTCCTCCTIGCCTTG
CCAGAGATTCTCTTCGCCAAAGTCAGCCAAGGCCATCACAACAACTCCCTGCCACGTTGCACCTITCTCCC
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AAGAGAACCAAGCAGAAACGCATGCCTGGTTCACCTCCCGATTCCTCTACCATGTGGCGGGATTCCTGCT
GCCCATGCTGGTGATGGGCTGGTGCTACGTGGGGGTAGTGCACAGGTTGCGCCAGGCCCAGCGGCGCCCT
CAGCGGCAGAAGGCAGTCAGGGTGGCCATCCTGGTGACAAGCATCTTCTTCCTQTGCTGGTCACCCTACC
ACATCGTCATCTTCCTGGACACCCTGGCGAGGCTGAAGGCCGTGGACAATACCTGCAAGC?GAATGGCTC
TCTCCCCGTGGCCATCACCATGTGTGAGTTCCTGGGCCTGGCCCACTGCTGCCTCAACCCCATGCTCTAC
ACTTTCGCCGGCGTGAAGTTCCGCAGTGACCTGTCGCGGCTCCTGACGAAGCTGGGCTGTACCGGCCCTG
CCTCCCTGTGCCAGCTCTTCCCTAGCTGGCGCAGGAGCAGTCTCTCTGAGTCAGAGAATGCCACCTCTCT
CACCACGTTCTAGGTCCCAGTGTCCCCTTTTATTGCTGCTTTTCCTTGGGGCAGGCAGTGATGCTGGATG
CTCCTTCCAACAGGAGCTGGGATCCTAAGGGCTCACCGTGGCTAAGAGTGTCCTAGGAGTATCCTCATTT
. GGGGTAGCTAGAGGAACCAACCCCCATTTCTAGAACATCCCTGCCAGCTCTTCTGCCGGCCCTGGGGCTA
GGCTGGAGCCCAGGGAGCGGARAGCAGCTCARAGGCACAGTGAAGGCTGTCCTTACCCATCTGCACCCCC
CTGGGCTGAGAGAACCTCACGCACCTCCCATCCTAATCATCCAATGCTCAAGARACAACTTCTACTTCTG
CCCTTGCCAACGGAGAGCGCCTGCCCCTCCCAGAACACACTCCATCAGCTTAGGGGCTGCTGACCTCCAC
AGCTTCCCCTCTCTCCTCCTGCCCACCTGTCAAACAAAGCCAGAAGCTGAGCACCAGGGGATGAGTGGAG
GTTAAGGCTGAGGAAAGGCCAGCTGGCAGCAGAGTGTGGCCTTCGGACAACTCAGTCCCTAAAAACACAG
ACATTCTGCCAGGCCCCCAAGCCTGCAGTCATCTTGACCAAGCAGGAAGCTCAGACTGGTTGAGTTCAGG
TAGCTGCCCCTGGCTCTGACCGAAACAGCGCTGGGTCCACCCCATGTCACCGGATCCTGGGTGGTCTGCA
GGCAGGGCTGACTCTAGGTGCCCTTGGAGGCCAGCCAGTGACCTGAGGAAGCGT GRAGGCCGAGAAGCAA
GAAAGAAACCCGACAGAGGGAAGARAAGAGCTTTCTTCCCGAACCCCAAGGAGGGAGATGGATCAATCAA
ACCCGGCGGTCCCCTCCGCCAGGCGAGATGGGGTGGGCTGCGAGRAACTCCTAGGGTGGCTGGGTCCAGGGG
ATGGGAGGTTGTGGGCATTGATGGGGAAGGAGGCTGGCTTGTCCCCTCCTCACTCCCTTCCCATAAGCTA
TAGACCCGAGGAAACTCAGAGTCGGAACGGAGAAAGGTGGACT GGAAGGGGCCCGTGGGAGTCATCTCAA
CCATCCCCTCCGTGGCATCACCTTAGGCAGGGAAGTGTAAGAARCACACTGAGGCAGGGAAGTCCCCAGG
CCCCAGGAAGCCGTGCCCTGCCCCCGTGAGGATGTCACTCAGATGGAACCGCAGGAAGCTGCTCCGTGCT
TGTTTGCTCACCTGGGGTGTGGGAGGCCCGTCCGGCAGTTCTGGGTGCTCCCTACCACCTCCCCAGCCTT
TGATCAGGTGGGGAGTCAGGGACCCCTGCCCTTGTCCCACTCAAGCCAAGCAGCCAAGCTCCTTGGGAGG
CCCCACTGGGGAAATAACAGCTGTGGCTCACGTGAGAGTGTCTTCACGGCAGGACAACGAGGAAGCCCTA
AGACGTCCCTTTTTTCTCTGAGTATCTCCTCGCAAGCTGGGTAATCGATGGGGGAGTCTGAAGCAGATGC
AAAGAGGCAAGAGGCTGGATTTTGAATTTTCTTTTTAATAAAARAAGGCACCTATAAAACAGGTCAATACAG
TACAGGCAGCACAGAGACCCCCGGAACAAGCCTAAAAATTGTTTCAAAATAAAAACCAAGAAGATGTCTT
CAARAAAAARAAARAARAAAAAAA

SEQ ID NO:27

>gi1]24429571|ref|NM _153809.1] Homo. sapiens TAFl-like RNA polymerase II,
TATA box binding protein (TBP)-associated factor, 210kDa -(TAF1lL), mRNA
AGCTGCCCCGCCTTTATTCAGCTTCCGGTAGACGCTGGTAGGGTAAGGGAGCTAAGTAGATCACTTCCGG
GCGACTGTTGTTTTATTTCCGGTTTATGCGACCCGGCTGCGATTTGCTGCTGAGGGCAGCAGCTACCGTC
-ACTGCCGCCATCATGTCAGACTCGGACAGCGAGGAAGATTCATCTGGAGGTGGCCCATTTACTTTAGCGG
GTATCCTTTTCGGCAACATCAGTGGAGCGGGGCAGCTGGAGGGGGARAGCGTCTTGGATGATGAGTGTAA
GAAGCACTTGGCAGGCTTGGGGGCTTTGGGGCTGGECAGCCTAATCACTGAACTCACGGCARATGAAGAA
TTGACTGGGACTGGCGGTGCCTTGETARATGAT GAAGGGTGGATTAGGAGTACAGAAGATGCTGTAGACT
ATTCAGACATCAATGAGGTGGCAGAAGATGAAAGCCAAAGACACCAGCAGACGATGGGGAGCTTGCAGCC
CCTTTACCACTCGGATTATGATGAAGATGACTATGATGCTGATTGTGAAGACATTGATTGCAAGTTGATG
CCTCCTCCACCTCCACCCCCGGGACCAATGAAGAAGGATAAGGACCAAGATGCTATTACCTGTGTGTCTG
AAAGTGGAGAAGACATCATCTTGCCCTCCATCATTGCCCCTTCCTTTTTGGCCTCAGAGAAAGTGGATTT
CAGTAGTTACTCTGATTCAGAATCTGAGATGGGACCTCAGGAAGCAACACAGGCAGAATCTGAGGATGGA
AAGCTGACCCTTCCATTGGCTGGGATTATGCAGCATGATGCCACCAAGCTGTTGCCAAGTGTCACCGAAC
TTTTTCCAGAATTTCGACCTGGAAAAGTGTTACGCTTCCTACATCTTTTTGGACCAGGGAAGAATGTCCC
ATCTGTTTGGCGGAGTGCTCGGAGARAGAGGAAGAAGCATCGTGAGCTGATACAGGAAGAGCAGATCCAG
GAGGTGGAATGCTCAGTAGAATCAGAAGTCAGCCAGAAGTCTTTGTGGAACTATGACTATGCTCCACCAC
CACCCCCAGAGCAGTGTCTCGCTGATGATGAAATCACGATGATGGTTCCTGTGGAGTCCAAATTTTCCCA
ATCAACTGGAGATGTAGATAAAGTGACAGATACCAAACCAAGAGTGGCTGAGTGGCGTTATGGGCCTGCC
CGACTGTGGTATGATATGCTGGGTGTCTCCGAAGATGGCAGTGGGTTTGACTATGGCTTCAAACTGAGAA
AGACACAACATGAACCTGTGATAAAATCTAGAATGATGGAGGAATTTAGGAAACTTGAGGAAAGCAATGG
CACTGATCTTCTGGCTGACGAAAACTTCCTGATGGTGACACAGCTGCATTGGGAGGATTCTATCATCTGG
GATGGGGAGGATATCAAACACAAAGGGACAAAACCTCAGGGTGCAAGCCTGGCAGGCTGGCTTCCTTCTA
TTAAGACTAGGAATGTAATGGCTTACAATGTTCAGCAAGGTTTTGCACCCACTCTGGATGATGACAAACC
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TTGGETACTCCATTTTTCCCATTGACAATGAGGATCTGGTGTATGGACGCTGGGAGGACARTATCATTTGG
GATGCTCAGGCCATGCCCCGGCTGTTGGAACCTCCTGTTTTGGCACTTGATCCCAATGATGAGAACCTCA
TTTTGGAARATTCCTGATGAGAAGGAAGAGGCCACCTCTAACTCCCCCTCCAAGGAGAGTAAGAAGGAATC
ATCTCTGAAGAAGAGTCGAATTCTCTTGGGCARAACAGGTGTCATCAGGGAGGAACCACAGCAGARCATG
TCTCAGCCAGAAGTGAAAGATCCATGGAATCTCTCCAATGATGAGTATTATTTCCCCAAGCAACAGGGTC
TTCGGGGCACCTTTGGAGGGAATATTATCCAGCATTCAATTCCTGCTATGGAATTATGGCAGCCCTTCTT
TCCCACCCACATGGGGCCCATCAAAATCCGGCAGTTCCATCGCCCACCTCTGARARAGTACTCATTTGGT
GCACTCTCTCAGCCAGGTCCCCATTCAGTCCAACCTTTGCTARAGCACATCAAAARAARAGGCCAAGATGA
GAGAACAAGAGAGGCAAGCCTCAGGTGGTGGAGAGTTGTTTTTTATGCGCACACCTCAGGATCTCACAGG
CARAGATGGAGATCTTATTCTTGCAGAATATAGTGAGGARAATGGACCCTTAATGATGCAGGTTGGCATG
GCAACCAAGATAARAGAACTATTATARACGGAAACCTGGCARAGATCCTGGAGCACCAGATTGTAAATATG
- GGGAAACTGTTTACTGCCATACATCTCCTTTCTTGGGCTCTCTCCATCCTGGCCAATTACTGCAGGCACT
TGAGAACAACCTTTTTCGTGCTCCAGTGTATCTTCATAAGATGCCAGAAACTGATTTTCTGATCATTCGG
ACAAGACAGGGTTACTATATTCGGGAATTAGTGGATATITTTGTGGTTGGCCAGCAGTGTCCCTTGTTTG
AAGTTCCTGGGCCTAACTCCAGAAGGGCCAATATGCATATTCGAGACTTTCTACAGGTTTTTATTTACCG
CCTTTTCTGGAAGAGTARAGATCGGCCACGGAGGATACGAATGGAAGATATAAAAAAAGCCTTTCCTTCC
CATTCAGAAAGCAGCATCCGGAAGAGGCTAAAGCTCTGCGCTGACTTCAAACGCACAGGGATGGATTCAA
ACTGGTGGGTGCTTAAGTCTGATTTTCGTTTACCAACGGAAGAAGAGATCAGAGCTAAGGTGTCACCAGA
GCAGTGCTGTGCTTATTATAGCATGATAGCTGCARAGCARCGACTGAAGGATGCTGGCTATGGTGAGAAA
TCCTTTTTTGCCCCAGAAGAAGAAAATGAGGAAGATTTCCAGATGAAGATTGATGATGAAGTTCACGCTG
CTCCTTGGAACACCACAAGGGCCTTCATTGCTGCCATGAAGGGCAAGTGTCTCCTAGAGGTGACTGGGGT
GGCAGATCCCACAGGGTGTGGTGAAGGATTCTCCTATGTGAAGATTCCAAATARACCAACACAGCAGAAG
GATGATAAAGAGCCACAGGCAGTGAAGAAGACAGTGACAGGAACAGATGCAGACCTTCGTCGCCTTTCCC
TGAAAAATGCCAAGCAACTTCTACGTAAATTTGGTGTGCCTGAGGAAGAGATTAAAAAGTTGTCCCGCTG -
GGAAGTGATTGATGTGGTGCGCACAATGTCAACAGAACAGGCTCATTCTGGAGAGGGGCCCATGAGTAAA
TTTGCCCGTGGATCAAGGTTTTCTGTGGCTGAGCATCAAGAGCGTTACAAAGAGGAATGTCAGCGTATCT
TTGACCTACAGAACAAGGTTCTGTCATCAACTGAGGTCTTATCAACTGACACAGACAGCATCTCAGCTGA
AGATAGTGACTTTGAAGAARATGGGAAAGAACATTGAGAACATGTTGCAGAACAAGAAAACCAGCTCTCAG
CTGTCACGTGAATGGGAGGAGCAGGAGCGGAAGGAACTACGGCGAATGCTACTGGTAGCAGGCTCAGCAG
CATCAGGAAACAATCACAGAGATGATGTCACAGCTTCCATGACTAGCCTTAAGTCTTCTGCCACTGGACA
CTGTCTCAAGATTTATCGCACATTTCGAGATGAAGAGGGGAAAGAGTATGTTCGCTGTGAGACAGTCCGA
AAACCAGCTGTCATTGATGCCTATGTGCGCATACGGACTACAARAAGATGAGAAATTCATTCARAAATTTG
CCCTTTTTGATGARAAACATCGGGAAGAGATGCGGAAAGAACGGCGGAGGATTCAAGAGCAACTGAGGCG
GCTTAAGCGGAACCAGGARAAGGAGAAGCTTAAGGGTCCTCCTGAGAAGAAGCCCAAGAAAATGAAAGAG
CGTCCTGACCTAARACTGARATGTGGGGCATGTGGTGCCATTGGACATATGAGGACTAACARATTCTGCC
CCCTCTATTATCAAACARATGTGCCACCTTCGAAACCTGTTGCCATGACAGAAGAGCAGGAGGAGGAGTT
GGAAAAGACAGTCATTCATAATGATAATGAAGAACTTATCAAGGTTGAAGGGACCAAAATTGTCTTCGGG
AAACAGCTAATTGAGAATGTGCATGAGGTTCGCAGAAAATCTCTGGTTCTCAAGTTTCCTAAACAGCAGC
TTCCTCCAAAGAAGARACGGCGAGTTGGAACCACTGTTCATTGTGACTATTTGAATATACCTCATAAGTC
CATCCACCGACGCCGCACAGACCCTATGGTGACGCTGTCATCCATCCTGGAGTCTATCATCAATGACATG
AGAGATCTTCCAARATACACACCCTTTCCACACTCCAGTCAATGCAAAGGTTGTAAAGGACTACTACAAAA
TCATCACTCGGCCAATGGACCTACAAACACTCCGTGAAAATGTGCGTAAATGCCTCTACCCATCTCGGGA
AGAGTTCAGAGAGCATCTGGAGCTAATTGTGAARAACAGTGCGACCTACAATGGGCCARAACATTCATTG
ACTCAGATCTCTCAATCCATGCTGGATCTCTGTGATGAAAAACTTAAAGAGARAGAAGACAAATTAGCTC
GCTTAGAGAAAGCTATCAACCCCTTGCTGGATGAT GATGACCAAGTGGCATTTTCTTTCATTCTGGACAA
CATTGTCACCCAGAARATGATGGCAGTTCCAGATTCTTGGCCATTTCATCACCCAGTTAATAAGAAGTTT
GTTCCAGATTATTACARAATGATTGTCAATCCAGTGGATTTAGAGACCATACGTAAGRACATCTCCAAGC
ACAAGTATCAGAGTCGGGAGAGTTTTCTAGATGATGTAAACCTTATTCTTGCCAACAGTGTTAAGTATAA
TGGACCTGAGAGTCAGTACACTAAGACTGCTCAGGAGATTGTGAACATCTGTTACCAGACAATTACTGAG.
TATGATGAGCATTTGACTCAACTTGAGAAGGATATTTGTACAGCTAAAGAAGCAGCTTTGGAGGAAGCAG
AATTAGAAAGCCTGGACCCAATGACCCCAGGGCCCTACACATCTCAGCCTCCTGATATGTATGATACCAA
CACATCCCTCAGTACGTCTCGAGATGCCTCTGTATTTCAAGATGAGAGCAATTTGTCTGTCTTGGATATT
TCCACTGCCACTCCAGAAARAACAGATGTGCCAGGGCCAAGGTAGGCTGGGTGAGGAAGACTCTGATGTGG
ATGTTGAAGGGTATGATGATGAGGAGGAGGATGGGAAACCTAAGCCTCCAGCCCCAGAAGGGGGAGATGG
TGATCTTGCAGATGAAGAGGAAGGAACTGTACAACAACCTGAAGCCAGTGTCCTGTATGAGGATTTGCTT
ATATCTGAAGGAGAAGATGATGAGGAAGATGCT GGGAGTGACGAAGAAGGAGACAATCCTTTCTCTGCTA
TCCAGCTGAGTGABRAGTGGAAGTGACTCTGATGTGGGATATGGTGGAATAAGACCCAAACAACCCTTCAT
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GCTTCAGCATGCTTCAGGAGAACACAAGGATGGGCACGGARAATGARGARAGCATGATGTCCCATGAGGG
AGACGGTGGGGAGGCTTCCCATGATTTGGAGGATAGCAACATCAGTTATGGGAGCTGTGAGGAGCCTGAT
CCCBRAGTTGAACACCCAAGACACAAGCTTCAGCAGCATCGGAAATTTCCAGCTGGGCATGGTGGCTCACA
CCTGTAATCTCAGCACTCTGGGAGGCCGAGGCGGGTGGATCACCTGAGGTCAGTTCGAGACCAGCTTGGC
CAACATGTCGAAACTTCATCTCTACTAAAAATACAAAAATTAGCCAGGTGTGGTGGTGCACGCCTGTAAT.
CCCCAGATACTCGGGAGGCTGAAGCAGGAGAATTGCTTGAACCCGGGAGGCAGAGGTTGCAGTGAGTGGA
GATCACGCCACTGCGCTCCAGCCTGGGCGARAGAGTGAGACTCCATCTCARAARARAAAGAAAATTTCCAA
GCATGGTATCATCTCACTTTTCTAATTTACAGGCTGGAACAGATGAGAGCCCTCCTGCTGGGACAGAGAA
TTGGGTTCTAGTGGACTCTGCTACACTTAAACCTATGTGACARACCGCCCATTATTTTATTGTTTATTTA
‘ATTATACAATGCCTCGTTCCTATATGGATTTGAGGCAAATTACCATAAATTTTGAAACAGC

SEQ ID NO:28 . : '
>gi]59709759 | ref|NM _022755.4] Homo sapiens chromosome 9 open reading
frame 12 (C%orfl2), mRNA
TCTACCAGTACCTAAGATGGCCGCCGGCCCATCCACCGTCGCGATCGGTGTGAGGARAGTGTCACGAACC
CGGAATTGCCCGACTCCGTCATGGCAGGCGCCGGGGGCGTGGCTTCCGGCGGCCACAGCTTGCTAGTCGC
CGCGGCGGGGTCGAGCGGGGGCGGCAGCTGACAGGCGCTCCTCCCCCGACCGCAGCGGCTGGTTCCCAGC
GAGGCGGGCGGCCCCCAGCTCGCGTCCCCGAGTCCTAGCCCGCGAGGCGCCAGGGCTGCGCCTGGGCATG
GAAGAGGGGAAGATGGACGAGRATGAATGGGGGTACCACGGAGAGGGCAATAAGAGCCTGGTGGTGGCCC
ACGCGCAGCGCTGCGTCGTGCTGCGGTTTCTGAAGTTTCCTCCAAATAGGAAGAAGACCTCGGAAGAGAT
ATTTCAACACCTGCAGAACATAGTGGACTTTGGGAAAAATGTCATGAAGGAGTTTTTGGGGGAGAACTAT
GTTCATTATGGGGAGGTCGTTCAGCTACCTTTAGAGTTTGTGAAACAGCTTTGTTTARAGATACAATCTG
AAAGACCAGAGTCTCGCTGTGACAAGGACCTGGATACTCTCAGTGGTTACGCTATGTGCCTTCCTAATTT
AACCAGACTCCAAACCTACCGCTTTGCAGAGCACCGGCCGATTCTGTGTGTAGAGATTAAGCCAARAATGT
GGGTTTATTCCTTTCTCGAGTGATGTCACGCATGAGATGAAGCATAAGGTCTGTCGATACTGCATGCACC
AGCACCTCAAGGTAGCAACTGGGAAGTGGAAGCAGATCAGCAARATACTGTCCCCTTGATCTCTACTCAGG
AAACAAACAGAGAATGCACTTTGCCTTGAAGAGTTTGCTGCAGGAGGCACAGAARCAACTTGAAGATATTT
AAGAATGGTGAGCTGATTTACGGCTGCARAGATGCCCGGAGCCCCGTGGCTGACTGGAGCGAGCTTGCAC
ACCACCTGAAGCCGTTCTTCTTCCCTTCCAACGGCCTGGCCAGTGGGCCCCACTGCACAAGGGCTGTGAT
CAGGGAGCTGGTGCACGTGATCACACGGGTGCTGCTGAGTGGCTCGGACAAGGGCCGGGCAGGCACCCTG
AGTCCGGGGCTCGGGCCTCAGGGCCCGCGAGTCTGCGAAGCCAGCCCTTTCAGTAGGAGCCTTCGCTGCC
AAGGAAAAAACACCCCAGAGCGCTCGGGGTTACCGAAGGGCTGTCTTCTGTACAAAACCCTCCAGGTGCA
GATGTTGGACCTGCTGGACATCGAAGGCCTCTACCCTCTGTACAACCGGGTTGAGCGATACCTGGAAGAG
TTTCCCGAGGAGAGAAAAACCTTACAARATAGATGGGCCTTATGATGAAGCATTTTACCAGAAGCTGCTTG
ACCTTTCCACTGAGGATGACGGGACAGTGGCCTTCGCGCTRAACGAAGGTGCAGCAGTACCGCGTCGCCAT
GACTGCCAAGGACTGCTCCATCATGATTGCACTGTCTCCCTGTCTGCAGGATGCCAGCTCTGATCAAAGG
CCTGTCGTCCCTTCATCGAGGTCCAGGTTTGCCTTTTCCGTGTCTGTGCTGGACCTTGACCTCAAGCCCT
ACGAGAGCATTCCCCATCAGTATAAACTGGACGGCAAGATCGTCAACTATTATTCAAAGACTGTACGTGC
CAAAGACAACGCCGTGATGTCGACTCGGTTCAAGGARAGCGAAGATTGCACATTAGTTCTCCACAAGGTC
TAACTCTTTCCCTGCAGTGTCTTTGAAACTTGAACATAATGTGAAGGCTGAATGATAGAGATATTTTCTG
TTGTGTTGCGTGACCTTTGGTTGTGAATGTTTTTGCTTTTAACCCCTTTTGAGGTGGGATTGCCTCTTGG
AGACATGGAATTGAAGAGCACTAGARACAACTTCCTGGACAAGGAATGTAGGAAGTGAGTGCTGTGTCCC
AGGAAGCTGCTCACACTCTTAAAATGGAAGTGTCCGTTAAGCCCTGGGAAGACGTTCTGGATAGTTCTTC
TTTCCCAACCAGGGCTCATGTCTGATTCTCTAATGCGARAAGCCTTATTCTAAGACCCAAGGTTTGGATC
TGCTACCACCAGACTCCTAACATAGAAAACTTGAATTGTCACATACATTTTACAGTTTGGACTTTTAAGA
AAACATGGATACTACTGGAACTTCCCCCAGCTGAGTTACATGGTCACTTTTTCAGTGCAAGCCACATATC
AACACAGGTTTTTAGGTGGTTCCCTGCTGCACAGCGTGACCTCGTGGTCGCGCAGATGCCGATTCTGAGC
AGTGTAGACTCAGGGTCCCTGTGGAGGTGCTGAAGCCCACAGTTCCACACAGGGCAGCAGGGAGCGCAAG
GCTCAGGTCAGGATGGACACCACTCATGCGAGCATTGACCTTTTTTTTTTTGCTTTACAATTTAATCTTT
CACATGAGGGGGAGATGAGCTGTTCTTTCCCACTARAAATTGCTGCTGTAGAAGTTGGAGGTGGAGCTGT
GACTGGCTGAGCTGCTGTGGCCGGGCTGGGCAGTGTGCCCCAACAGCTCAGTGCTTTCCTGACACTCCAG
TGTCTGGGGETCETTGAGGAGCGAGTTCTCTCTTCCTCCCAGACCAAGTTCCTCCCTCGGGTTTGCCTTGA
GACGTGTTGCETTTTTGGGCCCCGTGGCCTCTCCCTGTTAGGCTGCCACAGGCCCTGCTTCTGGAAGGTG
AACAGCTCCTGGCTGCTGCCGAGAGGGTTCTCGTTGGGGTCACCARAGTGTGCCCGGCTGCTATGARARA
CGTTGGGAATCTTGGTTTCAGTTTTTTATTCTATGCTAGGTTGTACAGACTTATTTATATCATCGTTTTG
AGGGACTAATGGAGGCTTATTGTAACATATAATATTAGTGAAACCATGGAATTATATGAAAATGATACAT
GAGAAATAAGGAAACTATTTTGCTGATTGTAAATTTTTGTGGGAAATTTTGTGATAACTTGAGAATTATA
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CTTGTTTGAATCAAGGCAACTCTTCTAGAATTTAT TGTTCAATTCTGTCATATTTACTTCTAATTCTACT
CTCAGAGGTGCAAAAAGATACTTATCTAACTGGACACTTTTACTGTTTTCTTCTCACTTCCAATGACACC
GTCTCATACACACGGGTCCTGTGTGCTGGGATGGGGGCTTTGGTGAAGTGCACGGAGCTCACGGACAAGC
CGCAGGCTCTGGGAAGCGTGGAGGTAGTGGCCGTTGAGTACTGTCTTGACCCAAGGGAGTTCACTGTTGC
TGGGCTGGGGCTGGGGCAGCCTGGTTTGGGATGATTTTGCCCATTGTCACGGTGTGTGGAGGATGCTGGG
TCCTGGGTTCAAGTGCACATGTGAGGGAACCCCAGTCCGTGGGAAGGTGGGCTGGGCTCCCTAGGTCCTT -
CAGGGCTGCAAGAGTTATTGCCTAGCACAGGGCCCAGACAGGGCTGGACTAGACACGATGARARCAGCCT
GTATTTGAGGGAGAAGAGAARACAGATGGAGACCCCCACTCTGTCTGGTCTTGGCTCCCACCAGCCCGGG
CTGTGAGGAGCCCCTGAGCCGCGGGTGCCACTGCTGTGGATGCGTTTCTGGCCCGTCTTGGARAACTGCTG
CTGCTGCGTAGTCATGACGGCCCTGACTGGTTTGAGACAACACGCGTTCACAGATCTTAACAATGCTAAA
TGGGCGACTGATGAGGTCACGGTTCTTAAGGCACATCCGGGACGATCGATATAGCACTTAGGCTATGCAG -
GGGGGTCTTTCTTTCATAAAGGACCTCATTCCTTGCGTCCCAGCCCAGGAACAGTGCTGTCTTTGCTGTC
TTAGGCCATTCTTGTTATTAAGCTGACAGCTTCACTTTCTTGTGGAAGACCAAGAACAGCATGAGGACTT
GCTGAGACTGCCTCACGGTGCCACCATGCGGACCGGGGGGAGGCAGGGAGTGAGGGTGTGGCTCCCCTGG
GCTACTAAGGACAGTTTAAAGATGAGGCGCCATAGGCATCCGTCTCCAGAGCCCCCAGGAGGCAGGAACC
AGGATAAGGGTGGCTTCTCCCAGCTGAGTAATGTGGCCACCATGTCCAAGGTGGACTCGGTGTGAGGCTG
CAGTGGGTGGGGGATGGATCCTCCCCACACATCTGAGGACACACAACCACTTGGTACATTTTCTCAGATG
TTAAGCTTATTTTTATAAACCGCATTGTACGTGTCACTTTTATTTGGCATTTTATACTTAACTAGCTGTA
TTTATTTTTCATGTCATGAGAGTTTCCATATAATGTGCCATAACTGCATAGACAGCACGTCTTCAGGGTG
TGGTTTCTAAGCAGAAAATAGCAAATGTTTATATTGAATAAAATTGCATGTTCCTCCACGC

SEQ ID NO:29

>gi|21536446|ref|NM 020168.3| Homo sapiens p2l(CDKNLA)-activated kinase-
6 (PAK6), mRNA '
GTCCCCCTGCTGGGGACAGCAGCTGGGTCCAGCAGAGAGCTGGCTGGEGGGCTTGACAGGAGTTTATCCTA
ACTGATGCTGGGTGGGCGCAGGCCCTGAGATGGGCGTCAGGGAGAGGGGACGCCAGACACACGGCCTGAG
CAGGGTGAGGAGCAGCTGCCAGCCCCGGECAGGCCCAGGCCCTGTCTGGGTGCACAGGACAGAGACACAGC
AAGATGCCCAGGGAGTGCCGCTTCCTGGGCTAGAGACAAGCACCAGCCTGCAGTGGAGAACGCAGGALCLEC
CGCTGCCCAGAAGGAGCAGCCACGGCCTGCGGAGGACTGGCCCAGCAAGGTCCCAGGTCTTCCCTCTCCT
CAGCGCCTAAGAGAGAGGCCCAGTGCGGGTGAGGAGTCGCGAGGAAGAGGCGGAAGGCGCCGGAAGGACC
ATGTTCCGCAAGAAAAAGAAGAAACGCCCTGAGATCTCAGCGCCACAGAACTTCCAGCACCGTGTCCACA
CCTCCTTCGACCCCAAAGAAGGCAAGTTTGTGGGCCTCCCCCCACAATGGCAGAACATCCTGGACACACT
GCGGCGCCCCAAGCCCGTGGTGGACCCTTCGCGAATCACACGGGTGCAGCTCCAGCCCATGAAGACAGTG
GTGCGGGGCAGCGCGATGCCTGTGGATGGCTACATCTCGGGGCTGCTCAACGACATCCAGAAGTTGTCAG
TCATCAGCTCCAACACCCTGCGTGGCCGCAGCCCCACCAGCCGGCGEGCGGGCACAGTCCCTGGGGCTGCT
GGGGGATGAGCACTGGGCCACCGACCCAGACATGETACCTCCAGAGCCCCCAGTCTGAGCGCACTGACCCE
CACGGCCTCTACCTCAGCTGCAACGGGGGCACACCAGCAGGCCACAAGCAGATGCCGTGGCCCGAGCCAL
AGAGCCCACGGGTCCTGCCCAATGGGCTGGCTGCAAAGGCACAGTCCCTGGGCCCCGCCGAGTTTCAGGG
TGCCTCGCAGCGCTGTCTGCAGCTGGGTGCCTGCCTGCAGAGCTCCCCACCAGGAGCCTCGCCCCCCACG
GGCACCAATAGGCATGGAATGAAGGCTGCCAAGCATGGCTCTGAGGAGGCCCGGCCACAGTCCTGCCTGG
TGGGCTCAGCCACAGGCAGGCCAGGTGGGGAAGGCAGCCCTAGCCCTAAGACCCGGGAGAGCAGCCTGAA
GCGCAGGCTATTCCGAAGCATGTTCCTGTCCACTGCTGCCACAGCCCCTCCAAGCAGCAGCAAGCCAGGL
CCTCCACCACAGAGCAAGCCCAACTCCTCTTTCCGACCGCCGCAGAAAGACAACCCCCCAAGCCTGGTGG
CCAAGGCCCAGTCCTTGCCCTCGGACCAGCCGGTGGGGACCTTCAGCCCTCTGACCACTTCGGATACCAG
CAGCCCCCAGAAGTCCCTCCGCACAGCCCCGGCCACAGGCCAGCTTCCAGGCCGGTCTTCCCCAGCGGGA
TCCCCCCGCACCTGGCACGCCCAGATCAGCACCAGCAACCTGTACCTGCCCCAGGACCCCACGGTTGCCA
AGGGTGCCCTGGCTGGTGAGGACACAGGTGTTGTGACACATGAGCAGTTCAAGGCTGCGCTCAGGATGGT
GGTGGACCAGGGTGACCCCCGGCTGCTGCTGGACAGCTACGTGAAGATTGGCGAGGGCTCCACCGGCATC
GTCTGCTTGGCCCGGGAGAAGCACTCGGGECCECCAGGTGGCCGTCAAGATGATGGACCTCAGGAAGCAGC
AGCGCAGGGAGCTGCTCTTCAACGAGGTGGTGATCATGCGGGACTACCAGCACTTCAACGTGGTGGAGAT
GTACAAGAGCTACCTGGTGGGCGAGGAGCTGTGGGTGCTCATGGAGTTCCTGCAGGGAGGAGCCCTCACA
GACATCGTCTCCCAAGTCAGGCTGAATGAGGAGCAGATTGCCACTGTGTGTGAGGCTGTGCTGCAGGCCC
TGGCCTACCTGCATGCTCAGGGTGTCATCCACCGGGACATCAAGAGTGACTCCATCCTGCTGACCCTCGA
TGGCAGGGTGAAGCTCTCGGACTTCGGATTCTGTGCTCAGATCAGCAAAGACGTCCCTAAGAGGAAGTCC
‘CTGGTGGGAACCCCCTACTGGATGGCTCCTGAAGTGATCTCCAGGTCTTTGTATGCCACTGAGGTGGATA
TCTGGTCTCTGGGCATCATGGTGATTGAGATGGTAGATGGGGAGCCACCGTACTTCAGTGACTCCCCAGT
GCAAGCCATGAAGAGGCTCCGGGACAGCCCCCCACCCAAGCTGARAAACTCTCACAAGGTCTCCCCAGTG
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CTGCGAGACTTCCTGGAGCGGATGCTGGTGCGGGACCCCCAAGAGAGAGCCACAGCCCAGGAGCTCCTAG
ACCACCCCTTCCTGCTGCAGACAGGGCTACCTGAGTGCCTGGTGCCCCTGATCCAGCTCTACCGAAAGCA
GACCTCCACCTGCTGAGCCCACCCCAARGTATGCCTGCCACCTACGCCCACAGGCAGGGCACACTGGGCAG
CCAGCCTGCCGGCAGGACTTGCCTGCCTCCTCCTCTCAGTATTCTCTCCARAGATTGAAATGTGAAGCCC
CAGCCCCACCCTCTGCCCTTCAGCCTACTGGGCCAGGCCGGACCTGCCCCCTCAGTGTCTCTCCCTCCCG
AGTCCCCAGATGGAGACCCCTTTCTACAGGATGACCCCTTGATATTTGCACAGGGATATTTCTAAGARAC
GCAGAGGCCAGCGTTCCTGGCCTCTGCAGCCAACACAGTAGAARAGGCTGCTGTGGTTTTTTAAAGGCAG
TTGTCCACTAGTGTCCTAGGCCACTGCAGAGGGCAGACTGCTGGTCTCCACAGATACCTGCTGTTCTCAG
CTCCAGCTTCAAACCTCGAGTCTCGAGAGGGCCACGGGGTGGTTTTTATGACCGGAATCCCGCTTCCTCC
CTCACGICTGATGTCCTGAAGGTGCAGTCCCACCTGTACAGCCCCTCCCCGCCCAGAACTGTGAATGGCC
TGCTCCAGGCCATGGCTGGGGGCAGGGAGTGAGGGGACAATTTCTGAGTGAAAGAGAAAGAATGGGGTCG
GTGGTGAAGGTGCTCTCACTTTACAGAATGGAGAGAACATCGTGTGTGTGTGTGTGTGTGTGTGTGTGTG
TGTGTGTGTGTGTGTGTGTGTAAGGGGAGGAAARGCCACCTTGACAGCCCAGGTCCCTCCAGGTCACCCAC
AGCCAGTTTCAGGAAGGCTGCCCCICTCTCCCACTAAGTTCTGGCCTGAAGGGACCTGCTTTCTTGGCCT
GGCTTCCACCTCTCCACTCCTGTGTCTACCTGGCCAGTGGAGTGGTCCATGCTAAGTCTAACACTCCTGG
GAGCTCAGGAGGCTTCTGAGCTTCTCCTGTACTGTGCATCGTGAGGGCCAGAGACAGGAATGTAAGGATT
GGCAACTGTGTTACCTTTCAAGTTTATCTCAATAACCAGGTCATCAGGGACCCATTGTTCTCTTCAGAAC
CCTATCTGGGAGAGAAGGCGAACCACCTCCGGGTTTCCATCATGTCAAGGTCACAGGCATCCATGTGTGC
AAACCATCTGCCCCAGCTGCCTCCACAGACTGCTGTCTCCTTGTCCTCCTCGGCCCTGCCCCACTTCAGG
GCTGCTGTGAGATGGAATTCCAGGARAGAACTTCAGGTGTCTGGACCCTTTCTATCTAGATAATATTTTT
AGATTCTTCTGCTCCCTAGTGACCTACCTGGGGGCAAAGAAATTGCAAGGACT TTTTTTTAAGGGTCAGA
GTTTTCAAAACAAAAGCATCTTCCCTAGAAATTTTTGTGAATTGTTTGCACTTGTGCCTGTTTTAAATTA
AATTGAGTGTTCAAAGCCCAAAAAAAAAAAAAAAAAAAA

SEQ ID NO:30

>g1]33469143|ref|NP_078928.2] leucine-rich repeat kinase 1 [Homo
sapiens]
MATVNQCFFTDKALYVVVWNLALGEEAVANLQFWLLNIEAKAPNAVVLVVGTHLDLIEAKFRVERIATLR
AYVLALCRSPSGSRATGFPDITFKHLHEISCKSLEGQEGLRQLIFHVTCSMKDVGSTIGCQRLAGRLIPR
SYLSLQEAVLAEQQRRSRDDDVQYLTDRQLEQLVEQTPDNDIKDYEDLQSAISFLIETGTLLHFPDTSHG
LRNLYFLDPIWLSECLQRIFNIKGSRSVAKNGVIRAEDLRMLLVGTGFIQQTEEQYFQFLAKFEIALPVA
NDSYLLPHLLPSKPGLDTHGMRHPTANTIQRVFKMSFVPVGFWQRFIARMLISLAEMDLQLFENKKNTKS
RNRKVTIYSFTGNQRNRCSTFRVKRNQTIYWQEGLLVTFDGGYLSVESSDVNWKKKKSGGMKIVCQSEVR
DFSAMAFITDHVNSLIDQWFPALTATESDGTPLMEQYVPCPVCETAWAQHTDPSEKSEDVQYFDMEDCVL
TAIERDFISCPRHPDLPVPLQELVPELFMTDFPARLFLENSKLEHSEDEGSVLGQGGSGTVIYRARYQGQ
PVAVKRFHIKKFKNFANVPADTMLRHLRATDAMKNFSEFRQEASMLHALQHPCIVALIGISIHPLCFALE
LAPLSSLNTVLSENARDSSFIPLGHMLTQKIAYQIASGLAYLHKKNIIFCDLKSDNILVWSLDVKEHINT
KLSDYGISRQSFHEGALGVEGTPGYQAPEIRPRIVYDEKVDMEFSYGMVLYELLSGQRPALGHHQLQIAKK
LSKGIRPVLGQPEEVQFRRLOALMMECWDTKPEKRPLALSVVSQMKDPTFATFMYELCCGRQTAFFSSQG
QEYTVVEWDGKEESRNYTVVNTEKGLMEVQRMCCPGMKVSCQLQVOQRSLWTATEDQKIYIYTLKGMCPLN
TPQQALDTPAVVTCFLAVPVIKKNSYLVLAGLADGLVAVEFPVVRGTPKDSCSYLCSHTANRSKFSIADED
ARQNPYPVKAMEVVNSGSEVWYSNGPGLLVIDCASLEICRRLEPYMAPSMVTSVVCSSEGRGEEVVWCLD
DKANSLVMYHSTTYQLCARYFCGVPSPLRDMFPVRPLDTEPPAASHTANPKVPEGDSIADVSIMYSEELG
TQILIHQESLTDYCSMSSYSSSPPRQAARSPSSLPSSPASSSSVPFSTDCEDSDMLHTPGAASDRSEHDL
TPMDGETFSQHLQAVKILAVRDLIWVPRRGGDVIVIGLEKDSEAQRGRVIAVLKARELTPHGVLVDAAVV
AKDTVVCTFENENTEWCLAVWRGWGAREFDIFYQSYEELGRLEACTRKRR

SEQ ID NO:31

>gi|4502355|ref|NP_001693.1l brain-specific angiogenesis inhibitor 1
precursor [Homo sapiens]
MRGQAAAPGPVWILAPLLLLLLLLGRRARAAAGADAGPGPEPCATLVQGKFFGYFSAAAVFPANASRCSW
TLRNPDPRRYTLYMKVAKAPVPCSGPGRVRTYQFDSFLESTRTYLGVESFDEVLRLCDPSAPLAFLQASK
QFL.OMRRQQPPQHDGLRPRAGPPGPTDDFSVEYLVVGNRNPSRAACQMLCRWLDACLAGSRSSHPCGIMQ
TPCACLGGEAGGPAAGPLAPRGDVCLRDAVAGGPENCLTSLTQDRGGHGATGGWKLWSLWGECTRDCGGG
LQTRTRTCLPAPGVEGGGCEGVLEEGRQCNREACGPAGRTSSRSQSLRSTDARRREELGDELQQFGFPAP
QTGDPAAEEWSPWSVCSSTCGEGWQTRTRFCVSSSYSTQCSGPLREQRLCNNSAVCPVHGAWDEWSPWSL
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CSSTCGRGFRDRTRTCRPPQFGGNPCEGPEKQTKFCNIALCPGRAVDGNWNEWS SWSACSASCSQGROQR
TRECNGPSYGGAECQGHWVETRDCFLQQCPVDGKWQAWASWGSCSVTCGAGSQRRERVCSGPFFGGAACQ
GPQDEYRQCGTQRCPEPHEICDEDNFGAVIWKETPAGEVAAVRCPRNATGLILRRCELDEEGIAYWERPPT
YIRCVSIDYRNIQMMTREHLAKAQRGLPGEGVSEVIQTLVEISQDGTSYSGDLLSTIDVLRNMTETFRRA
YYSPTPGDVONFVQILSNLLAEENRDKWEEAQLAGPNAKELFRLVEDFVDVIGFRMKDLRDAYQVTDNLV
LSIHKLPASGATDISFPMKGWRATGDWAKVPEDRVIVSKSVFSTGLTEADEASVEVVGTVLYRNLGSFLA
LORNTTVLNSKVISVTVKPPPRSLRTPLEIEFAHMYNGTTNQTCILWDETDVPSSSAPPQLGPWSWRGCR
TVPLDALRTRCLCDRLSTFAILAQLSADANMEKATLPSVTLIVGCGVSSLTLLMLVIIYVSVWRYIRSER
SVILINFCLSIISSNALILIGQTQTRNKVMCTLVAAFLHFFFLSSFCWVLTEAWQSYMAVTGHLRNRLIR
KRFLCLGWGLPALVVAISVGFTKAKGYSTMNYCWLSLEGGLLYAFVGPAAAVVLVNMVIGILVENKLVSK
DGITDKKLKERAGASLWSSCVVLPLLALTWMSAVLAVTDRRSALFQILFAVFDSLEGEVIVMVHCILRRE
VQDAVKCRVVDRQEEGNGDSGGSFONGHAQLMTDFEKDVDLACRSVLNKDIAACRTATITGTLKRPSLPE
EEKLKLAHAKGPPTNFNSLPANVSKLHLHGSPRYPGGPLPDFPNHSLTLKRDKAPKSSFVGDGDIFKKLD
SELSRAQEKALDTSYVILPTATATLRPKPKEEPKYSIHIDOMPQTRLIHLSTAPEASLPARSPESRQPPS
GGPPEAPPAQPPPPPPPPPPPPQQPLPPPPNLEPAPPSLGDPGEPAAHPGPSTGPSTKNENVATLSVSSL
ERRKSRYAELDFEKIMHTRKRHQDMFQDLNRKLQHAAEKDKEVLGPDSKPEKQQTPNKRPWESLRKAHGT
PTWVKKELEPLQPSPLELRSVEWERSGATIPLVGQDIIDLQTEV

SEQ ID NO:32 . '

>gi]4503825|ref|NP_003496.1] frizzled 1 [Homo sapiens]
MAEEEAPKKSRAAGGGASWELCAGALSARLAEEGSGDAGGRRRPPVDPRRLARQLLLLLWLLEAPLLLGV
RAQAAGOGPGQGPGPGQQPPPPPQOQQSGQQYNGERGISVPDHGYCQPISIPLCTDIAYNQT IMPNLLGH
TNQEDAGLEVHQFYPLVKVQCSAELKFFLCSMYAPVCTVLEQALPPCRSLCERARQGCEALMNKFGEFQWP
DTLKCEKFPVHGAGELCVGQNTSDKGTPTPSLLPEFWT SNPQHGGGGHRGGFPGGAGASERGKEFSCPRAL
KVPSYLNYHFLGEKDCGAPCEPTKVYGLMYFGPEELRFSRTWIGIWSVLCCASTLFTVLTYLVDMRRESY
PERPIIFLSGCYTAVAVAYIAGFLLEDRVVCNDKFAEDGARTVAQGTKKEGCTILFMMLYFFSMASSIWW
VILSLTWFLAAGMKWGHEAIEANSQYFHLAAWAVPAIKTITILALGQVDGDVLSGVCFVGLNNVDALRGE
VLAPLFVYLFIGTSFLLAGFVSLFRIRTIMKHDGTKTEKLEKLMVRIGVFSVLYTVPATIVIACYFYEQA
FRDQWERSWVAQSCKSYAIPCPHLQAGGGAPPHPPMSPDFTVFMIKYLMTLIVGITSGFWIWSGKTLNSW
RKFYTRLTNSKQGETTV

SEQ ID NO:33 :

>gi]4757940 | ref|NP_004358.1] chemoklne (C~-C motif) receptor 6; G
protein-coupled receptor 29; chemokine (C-C) receptor 6; seven- !
transmembrane receptor, lymphocyte, 22; chemokine receptor-like 3 [Homo
sapiens]
MSGESMNFSDVEDSSEDYFVSVNTSYYSVDSEMLLCSLQEVRQFSRLFVPIAYSLICVFGLLGNILVVIT
FAFYKKARSMTDVYLLNMAIADILFVLTLPFWAVSHATGAWVFSNATCKLLKGIYAINFNCGMLLLTCIS
MDRYIAIVQATKSFRLRSRTLPRTKIICLVVWGLSVIISSSTEVENQKYNTQGSDVCEPKYQTVSEPIRW
KLLMLGLELLFGFFIPLMFMIFCYTFIVKTLVQAQNSKRHKAIRVIIAVVLVFLACQIPHNMVLLVTAAN
LGKMNRSCQSEKLIGYTKTVTEVLAFLHCCLNPVLYAFIGQKFRNYFLKILKDLWCVRRKYKSSGFSCAG
‘RYSENISRQTSETADNDNASSFTM

SEQ ID NO:34

>gil|4557243 | ref|NP_000011.1| activin A receptor type II-like 1 [Homo
sapiens]
MTLGSPRKGLLMLLMALVTQGDPVKPSRGPLVTCTCESPHCKGPTCRGAWCTVVLVREEGRHPQEHRGCG
NLHRELCRGRPTEFVNHYCCDSHLCNHNVSLVLEATQPPSEQPGTDGQLALILGPVLALLALVALGVLGL
WHVRRRQEKQRGLHSELGESSLILKASEQGDTMLGDLLDSDCTTGSGSGLPFLVQRTVARQVALVECVGK
GRYGEVWRGLWHGESVAVKIFSSRDEQSWFRETEIYNTVLLRHDNILGFIASDMTSRNSSTQLWLITHYH
EHGSLYDFLQRQTLEPHLALRLAVSAACGLAHLHVEI FGTQGKPAIAHRDFKSRNVLVKSNLQCCIADLG
LAVMHSQGSDYLDIGNNPRVGTKRYMAPEVLDEQIRTDCFESYKWTDIWAFGLVLWEIARRTIVNGIVED
YRPPFYDVVPNDPSFEDMKKVVCVDQQTPTIPNRLAADPVLSGLAQMMRECWYPNPSARLTALRIKKTLQ
KISNSPEKPKVIQ

SEQ ID NO:35
>gi|30039692|ref|NP_835464.1] NIMA-related kinase 8 [Homo sapiens].
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MEKYERIRVVGRGAFGIVHLCLRKADQKLVIIKQIPVEQMTKEERQAAQNECQVLKLLNHPNVIEYYENF
LEDKALMIAMEYAPGGTLAEFIQKRCNSLLEEETILHFFVQILLALHHVATHLILHRDLKTQNILLDKHR
MVVKIGDFGISKILSSKSKAYTVVGTPCYISPELCEGKPYNQKSDIWALGCVLYELASLKRAFEAANLPA
LVLKIMSGTFAPISDRYSPELRQLVLSLLSLEPAQRPPLSHIMAQPLCIRALLNLHTDVGSVRMRRAEKS
VAPSNTGSRTTSVRCRGIPRGPVRPAIPPPLSSVYAWGGGLGTPLRLPMLNTEVVQVAAGRTQKAGVTRS
GRLILWEAPPLGAGGGSLLPGAVEQPQPQFISRFLEGQSGVTIKHVACGDEFTACLTDRGIIMTFGSGSN
GCLGHGSLTDISQPTIVEALLGYEMVQVACGASHVLALSTERELFAWGRGDSGRLGLGTRESHSCPQQVP
MPPGQEAQRVVCGIDSSMILTVPGQALACGSNRFNKLGLDHLSLGEEPVPHQQVEEALSFTLLGSAPLDQ
EPLLSIDLGTAHSAAVTASGDCYTFGSNQHGQLGTNTRRGSRAPCKVQGLEGIKMAMVACGDAFTVAIGA
ESEVYSWGKGARGRLGRRDEDAGLPRPVQLDETHPYTVTSVSCCHGNTLLAVRSVIDEPVPP

SEQ ID NO:36

>gil46048207|ref|NP_079509.4| bifunctional phosphopantetheine adenylyl
transferase/dephospho CoA kinase [Homo saplens]
MAVFRSGLLVLTTPLASLAPRLASILTSAARLVNHTLYVHLQPGMSLEGPAQPQYSPVQATFEVLDFITH
LYAGADVHRHLDVRILLTNIRTKSTFLPPLPTSVQNLAHPPEVVLTDFQTLDGSQYNPVKQQLVRYATSC

* YSCCPRLASVLLYSDYGIGEVPVEPLDVPLPSTIRPASPVAGSPKQPVRGYYRGAVGGTFDRLHNAHKVL

LSVACILAQEQLVVGVADKDLLKSKLLPELLQPYTERVEHLSEFLVDIKPSLTFDVIPLLDPYGPAGSDP
SLEFLVVSEETYRGGMAINRFRLENDLEELALYQIQLLKDLRHTENEEDKVSSSSFRQRMLGNLLRPPYE
RPELPTCLYVIGLTGISGSGKSSIAQRLKGLGAFVIDSDHLGHRAYAPGGPAYQPVVEAFGTDILHKDGI-
INRKVLGSRVFGNKKQLKILTDIMWPIIAKLAREEMDRAVAEGKRVCVIDAAVLLEAGWQNLVHEVWTAV
IPETEAVRRIVERDGLSEAAAQSRLQOSOMSGQQLVEQSHVVLSTLWEPHITQRQVEKAWALLOQKRIPKTH

* QALD -

SEQ ID NO:37

>gi|21362110|ref|NP_071890.2| thiamin pyrophosphokinase 1 [Homo
sapiens]
MEHAFTPLEPLLSTGNLKYCLVILNQPLDNYFRHLWNKALLRACADGGANRLYDITEGERESFLPEFING
DFDSIRPEVREYYATKGCELISTPDQDHTDFTKCLKMLQKKIEEKDLKVDVIVTLGGLAGREDQIMASVN
TﬂFQATHITPFPIIIIQEESLIYLLQPGKHRLHVDTGMEGDWCGLIPVGQPCMQVTTTGLKWNLTNDVLA
FGTLVSTSNTYDGSGVVIVETDHPLLWTMAIKS

SEQ ID NO:38 '
>gi]8923705|ref|NP_061124.1| G protein-coupled receptor, family C,

‘group '5, member D [Homo sapiens]

MYKDCIESTGDYFLLCDAEGPWGIILESLAILGIVVTILLLLAFLFLMRKIQDCSQWNVLPTQLLFLLSV
LGLFGLAFAFIIELNQQTAPVRYFLFGVLFALCFSCLLAHASNLVKLVRGCVSFSWTTILCIAIGCSLLQ

‘TIIATEYVTLIMTRGMMFVNMTPCQLNVDEVVLLVYVLFLMALTFFVSKATFCGPCENWKQHGRLIFITV

LFSIIIWVVWISMLLRGNPQFQRQPQWDDPVVCIALVTNAWVFLLLYIVPELCILYRSCRQECPLQGNAC
PVIAYQHSFQVENQELSRARDSDGAEEDVALTSYGTPIQPQTVDPTQECFIPQAKLSPQQODAGGV

SEQ ID NO:39 ‘

>gi|18592261 |ref|XP_086681.1| serine/threonine kinase 35 [Homo sapiens]
METGKDGARRGTQSPERKRRSPVPRAPSTKLRPAAAARAMDPVAAEAPGEAFLARRRPEGGGGSARPRYS
LLAEIGRGSYGVVYEAVAGRSGARVAVKKIRCDAPENVELALAEFWALTSLKRRHONVVQFEECVLQRNG
LAQRMSHGNKSSQLYLRLVETSLKGERILGYAEEPCYLWFVMEFCEGGDLNQYVLSRRPDPATNKSFMLQ
LTSAIAFLHKNHIVHRDLKPDNILITERSGTPILKVADFGLSKVCAGLAPRGKEGNQDNKNVNVNKYWLS
SACGSDFYMAPEVWEGHYTAKADIFALGIIIWAMIERITFIDSETKKELLGTYIKQGTEIVPVGEALLEN
PKMELHIPQKRRTSMSEGIKQLLKDMLAANPQDRPDAFELETRMDQVTCAA

SEQ ID NO:40

>gi]21361368|ref|NP_002851.2| pyrroline-5-carboxylate synthetase [Homo
sapiens]
MLSQVYRCGFQPFNQHLLPWVKCTTVFRSHCIQPSVIRHVRSWSNIPFITVPLSRTHGKSFAHRSELKHA
KRIVVKLGSAVVTRGDECGLALGRLASIVEQVSVLONQGREMMLVTSGAVAFGKQRLRHEILLSQSVRQA
LHSGONQLKEMAIPVLEARACAAAGQSGLMALYEAMFTQYSICAAQILVINLDFHDEQKRRNLNGTLHEL
LRMNIVPIVNTNDAVVPPAEPNSDLQGVNVISVKDNDSLAARLAVEMKTDLLIVLSDVEGLFDSPPGSDD
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AKLIDIFYPGDQQSVTFGTKSRVGMGGMEAKVKAALWALQGGTSVVIANGTHPKVSGHVITDIVEGKKVG
TFFSEVKPAGPTVEQQGEMARSGGRMLATLEPEQRAEITHHLADLLTDQRDEILLANKKDLEEAEGRLAA
PLLKRLSLSTSKLNSLAIGLRQIAASSQDSVGRVLRRTRIAKNLELEQVTVPIGVLLVIFESRPDCLPQV
AALATIASGNGLLLKGGKEAAHSNRILHLLTQEALSIHGVKEAVQLVNTREEVEDLCRLDKMIDLIIPRGS
SQLVRDIQKAAKGIPVMGHSEGICHMYVDSEASVDKVTRLVRDSKCEYPAACNALETLLIHRDLLRTPLE
DQIIDMLRVEQVKIHAGPKFASYLTESPSEVKSLRTEYGDLELCIEVVDNVODAIDHIHKYGSSHTDVIV
TEDENTAEFFLQHVDSACVFWNASTRFSDGYRFGLGAEVGISTSRIHARGPVGLEGLLTTKWLLRGKDHV
VSDFSEHGSLKYLHENLPIPQRNTN

SEQ ID NO:41 \

>gi123397681|ref|NP_038475.2| egf-like module containing, mucin-like,
hormone receptor-like sequence 2 isoform a [Homo sapiens]
MGGRVFLVFLAFCVWLTLPGAETQDSRGCARWCPQDSSCVNATACRCNPGFSSFSEIITTPMETCDDINE
CATLSKVSCGKFSDCWNTEGSYDCVCSPGYEPVSGAKTFKNESENTCQDVDECQONPRLCKSYGTCVNTL
GSYTCQCLPGFKLKPEDPKLCTDVNECTSGQONPCHSSTHCLNNVGSYQCRCRPGWQPIPGSPNGPNNTVC
EDVDECSSGQHQCDSSTVCENTVGSYSCRCRPGWKPRHGIPNNQKDTVCEDMTFSTWTPPPGVHSQTLSR
FFDKVQDLGRDYKPGLANNTIQSILQALDELLEAPGDLETLPRLQQHCVASHLLDGLEDVLRGLSKNLSN
GLLNFSYPAGTELSLEVQKQVDRSVTLRONQAVMQLDWNQAQKSGDPGPSVVGLVSIPGMGKLLAEAPLV
LEPEKQMLLHETHQGLLODGSPILLSDVISAFLSNNDTQNLSSPVIFTFSHRSVIPRQKVLCVEWEHGON
GCGHWATTGCSTIGTRDTSTICRCTHLSSFAVLMAHYDVQEEDPVLTVITYMGLSVSLLCLLLAALTELL
CKAIQNTSTSLHLQLSLCLFLAHLLFLVAIDQTGHKVLCSIIAGTLHYLYLATLTWMLLEALYLFLTARN
LTVVNYSSINRFMKKLMFPVGYGVPAVTVAISAASRPHLYGTPSRCWLQPEKGFIWGFLGPVCAIFSVNL
VLFLVTLWILKNRLSSLNSEVSTLRNTRMLAFKATAQLFILGCTWCLGILQVGPAARVMAYLFTIINSLQ
GVFIFLVYCLLSQQVREQYGKWSKGIRKLKTESEMHTLSSSAKADTSKPSTVN )

SEQ ID NO:42

>gi1151474757 |ref|XP_ 055866 6| PREDICTED: lemur tyrosine kinase 3 [Homo
sapiens]
MRTAALCGECALPGRCAPRLRVLVESPGPLLGVGVLTDDGEVRAQGGSPRFRVCLQLGALEGTVCVAVTM
SVSMSQWCPWGSLSVACASVDLGLYFVRGMWSLRRVSAVCGLRVPDICILACSTCVHAGGMSQRCPGQAP
VGPAPPPPLQVRHHLHLPAILDKMPAPGALILLAAVSASGCLASPAHPDGFALGRAPLAPPYAVVLISCS
GLLAFIFLLLTCLCCKRGDVGFKEFENPEGEDCSGEYTPPAEETSSSQSLPDVYILPLAEVSLPMPAPQP
SHSDMTTPLGLSRQHLSYLQEIGSGWFGKVILGEIFSDYTPAQVVVKELRASAGPLEQRKFISEAQPYRS
LQHPNVLQCLGLCVETLPF#LIMEFCQLGDLKRYLRAQRPPEGLSPELPPRDLRTLQRMGLEIARGLAHL
HSHNYVHSDLALRNCLLTSDLTVRIGDYGLAHSNYKEDYYLTPERLWIPLRWAAPELLGELHGTFMVVDQ
SRESNIWSLGVTLWELFEFGAQPYRHLSDEEVLAFVVRQQHVKLARPRLKLPYADYWYDILQSCWRPPAQ
RPSASDLQLQLTYLLSERPPRPPPPPPPPRDGPFPWPWPPAHSAPRPGTLSSPFPLLDGFPGADPDDVLT
VTESSRGLNLECLWEKARRGAGRGGGAPAWQPASAPPAPHANPSNPFYEALSTPSVLPVISARSPSVSSE.
YYIRLEEHGSPPEPLFPNDWDPLDPGVPAPQAPQAPSEVPQLVSETWASPLFPAPRPFPAQSSASGSFLL
SGWDPEGRGAGETLAGDPAEVLGERGTAPWVEEEEEEEEGSSPGEDSSSLGGGPSRRGPLPCPLCSREGA
CSCLPLERGDAVAGWGGHPALGCPHPPEDDSSLRAERGSLADLPMAPPASAPPEFLDPLMGAAARPQYPGR
GPPPAPPPPPPPPRAPADPAASPDPPSAVASPGSGLSSPGPKPGDSGYETETPFSPEGAFPGGGAAEEEG
VPRPRAPPEPPDPGAPRPPPDPGPLPLPGPREKPTFVVQVSTEQLLMSLREDVTRNLLGEKGATARETGP
RKAGRGPGNREKVPGLNRDPTVLGNGKQAPSLSLPVNGVTVLENGDQRAPGIEEKAAENGALGSPEREEK
VLENGELTPPRREEKALENGELRSPEAGEKVLVNGGLTPPKSEDKVSENGGLRFPRNTERPPETGPWRAP
GPWEKTPESWGPAPTIGEPAPETSLERAPAPSAVVSSRNGGETAPGPLGPAPKNGTLEPGTERRAPETGG
APRAPGAGRLDLGSGGRAPVGTGTAPGGGPGSGVDAKAGWVDNTRPQPPPPPLPPPPEAQPRRLEPAPPR
ARPEVAPEGEPGAPDSRAGGDTALSGDGDPPKPERKGPEMPRLFLDLGPPQGNSEQIKARLSRLSLALPP
LTLTPFPGPGPRRPPWEGADAGAAGGEAGGAGAPGPAEEDGEDEDEDEEEDEEAAAPGAAAGPRGPGRAR
AAPVPVVVSSADADAARPLRGLLKSPRGADEPEDSELERKRKMVSFHGDVTVYLFDQETPTNELSVQAPP
EGDTDPSTPPAPPTPPHPATPGDGFPSNDSGFGGSFEWAEDFPLLPPPGPPLCFSRFSVSPALETPGPPA
RAPDARPAGPVEN

SEQ ID NO:43 .
>gi18051579 | ref |NP_037542.1] adenylate kinase 3 [Homo sapiens]
MASKLLRAVILGPPGSGKGTVCQRIAQNFGLOHLSSGHFLRENIKASTEVGEMAKQYIEKSLLVPDHVIT
RLMMSELENRRGQHWLLDGFPRTLGQAEALDKICEVDLVISLNIPFETLKDRLSRRWIHPPSGRVYNLDF
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NPPHVHGIDDVTGEPLVQQEDDKPEAVAARRLRQYKDVAKPVIELYKSRGVLHQFSGTETNKIWPYVYTLF
SNKITPIQSKEAY

SEQ ID NO:44

>gi|4758292 | ref[NP_004436.1| ephrin receptor EphB6 precursor [Homo
sapiens]
MVCSLWVLLLVSSVLALEEVLLDTTGETSEIGWLTYPPGGWDEVSVLDDQRRLTRTFEACHVAGAPPGTG
QDNWLQTHFVERRGAQRAHIRLHFSVRACSSLGVSGGTCRETFTLYYRQAEEPDSPDSVSSWHLKRWTKV
DTIAADESFPSSSSSSSSSSSAAWAVGPHGAGQRAGLQLNVKERSFGPLTQRGEFYVAFQDTGACLALVAV
RLFSYTCPAVLRSFASFPETQASGAGGASLVAAVGTCVAHAEPEEDGVGGQAGGSPPRLHCNGEGKWMVA
VGGCRCQPGYQPARGDKACQACPRGLYKSSAGNAPCSPCPARSHAPNPAAPVCPCLEGFYRASSDPPEAP
CTGPPSAPQELWFEVQGSALMLHWRLPRELGGRGDLLFNVVCKECEGRQEPASGGGGTCHRCRDEVHFDP
RQRGLTESRVLVGGLRAHVPYILEVQAVNGVSELSPDPPQAAARINVSTSHEVPSAVPVVHQVSRASNSIT
VSWPQPDQTNGNILDYQLRYYDQAEDESHSFTLTSETNTATVTIQLSPGHIYGFQVRARTAAGHGPYGGKV
YFQTLPQGELSSQLPERLSLVIGSILGALAFLLLAAITVLAVVFQRKRRGTGYTEQLQQYSSPGLGVKYY
IDPSTYEDPCQAIRELAREVDPAYIKIEEVIGTGSFGEVRQGRLOQPRGRREQTVAIQALWAGGAESLOMT
FLGRAAVLGQFQHPNILRLEGVVTKSRPLMVLTEFMELGPLDSFLRQREGQFSSLQLVAMQRGVAAAMQY
- LSSFAFVHRSLSAHSVLVNSHLVCKVARLGHSPQGPSCLLRWAAPEVIAHGKHTTSSDVWSFGILMWEVM
SYGERPYWDMSEQEVLNAIEQEFRLPPPPGCPPGLHLLMLDTWQKDRARRPHFEDQLVAAFDKMIRKPDTL
QAGGDPGERPSQALLTPVALDFPCLDSPQAWLSAIGLECYQDNFSKFGLCTFSDVAQLSLEDLPALGITL
AGHQKKLLHHIQLLQQHLRQQGSVEV

SEQ ID NO:45

>gi|7106269|ref|NP_036251.1] cell cycle related kinase; cyclin-
dependent protein Kinase H [Homo sapiens]
MDQYCILGRIGEGAHGIVFKAKHVETGEI IALKKVALRRLEDGFPNQALRE IKALQEMEDNQYVVQLKAV
FPHGGGFVLAFEFMLSDLAEVVRHAQRPLAQAQVKSYLOMLLKGVAFCHANNIVHRDLKPANLLISASGQ
LKIADFGLARVFSPDGSRLYTHQVATRSVGCIMGELLNGSPLFPGKNDIEQLCYVLRILGTPNPQVWPEL
TELPDYNKISFKEQVPMPLEEVLPDVSPQALDLLGQFLLYPPHQRIAASKALLHQYFFTAPLPAHPSELP
IPQRLGGPAPKAHPGPPHIHDFHVDRPLEGVAVEPRADSALHPGGVRSWPWSRLPAPQDHSVHLFLCHLP
GFTLQGLPMATVGPHETLPLSPCEGWSRGRGHVPSQEYENIQSSRGDSWPVLGEPYLLCATDVPIRTVSS,
AASQGLHMONDDACLGAASPECCLLVKEKCRE

SEQ ID NO:46

>gi| 9558749 |ref |NP_037434.1| elongation factor-2 kinase [Homo sapiens]
MADEDLIFRLEGVDGGQSPRAGHDGDSDGDSDDEEGYFICPITDDPSSNQNVNSKVNKYYSNLTKSERYS
SSGSPANSFHFKEAWKHAIQKAKHMPDPWAEFHLEDIATERATRHRYNAVTGEWLDDEVLIKMASQPEFGR
GAMRECFRTKKLSNFLHAQQWKGASNYVAKRYIEPVDRDVYFEDVRLOMEAKLWGEEYNRHKPPKQVDIM
OMCIIELKDRPGKPLFHLEHYIEGKYIKYNSNSGFVRDDNIRLTPQAFSHFTFERSGHQLIVVDIQGVGD
LYTDPQIHTETGTDFGDGNLGVRGMALFFYSHACNRICESMGLAPFDLSPRERDAVNQNTKLLQSAKTIL
RGTEEKCGSPRVRTLSGSRPPLLRPLSENSGDENMSDVTFDSLPSSPSSATPHSQKLDHLHWPVFSDLDN
MASRDHDHLDNHRESENSGDSGYPSEKRGELDDPEPREHGHSYSNRKYESDEDSLGSSGRVCVEKWNLLN
SSRLHLPRASAVALEVQRLNALDLEKKIGKSILGKVHLAMVRYHEGGRFCEKGEEWDQESAVFHLEHAAN
LGELEAIVGLGLMYSQLPHHILADVSLKETEENKTKGFDYLLKAAEAGDRQSMILVARAFDSGQONLSPDR
CQDWLEALHWYNTALEMT DCDEGGEYDGMQDEPRYMMLAREAEMLFTGGYGLEKDPQRSGDLYTQAAEAA
MEAMKGRLANQYYQKAEEAWAQMEE

SEQ ID NO:47 '

>gi| 4758194 |ref|NP_004217.1] serine/threonine kinase 17b (apoptosis-—,
inducing) [Homo sapiens] i
MSRRREFDCRSISGLLTTTPQIPIKMENFNNFYILTSKELGRGKFAVVRQCISKSTGQEYAAKFLKKRRRG
QDCRAEILHEIAVLELAKSCPRVINLHEVYENTSEIILILEYAAGGEIFSLCLPELAEMVSENDVIRLIK
QILEGVYYLHONNIVHLDLKPONILLSSIYPLGDIKIVDFGMSRKIGHACELREIMGTPEYLAPEILNYD
PITTATDMWNIGIIAYMLLTHTSPFVGEDNQETYLNISQVNVDYSEETFSSVSQLATDFIQSLLVKNPEK
RPTAEICLSHSWLQQWDFENLFHPEETSSSSQTQDHSVRSSEDKTSKSSCNGTCGDREDKENIPEDSSMV
SKRFRFDDSLPNPHELVSDLLC
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SEQ ID NO:48

>gi|8922179 | ref |NP_ 060893 1| serine/threonine/tyrosine kinase 1 [Homo
sapiens]
MGMTRMLLECSLSDKLCVIQEKQYEVIIVPTLLVTIFLILLGVILWLFIREQRTQQQRSGPQGIAPVPPP
RDLSWEAGHGGNVALPLKETSVENFLGATTPALAKLQVPREQLSEVLEQICSGSCGPIFRANMNTGDPSK
PKSVILKALKEPAGLHEVQDFLGRIQFHQYLGKHKNLVQLEGCCTEKLPLYMVLEDVAQGDLLGFLWICR
RDVMTMDGLLYDLTEKQVYHIGKQVLLALEFLQEKHLFHGDVAARNILMQSPLTAKLCGLGLAYEVYTRG
AISSTQTIPLKWLAPERLLLRPASIRADVWSFGILLYEMVTLGAPPYPEVPPTSILEHLQRRKIMKRPSS
CTHTMYSIMKSCWRWREADRPSPRELRLRLEAAIKTADDEAVLQVPELVVPELYAAVAGIRVESLFYQYS
ML :

SEQ ID NO: 49

>gi| 9789897 ref|NP_062813.1] leukotriene B4 receptor 2 [Homo sapiens]
MAPSHRASQVGFCPTPERPLWRLPPTCRPRRMSVCYRPPGNETLLSWKTSRATGTAFLLLAALLGLPGNGQ
FVVWSLAGWRPARGRPLAATLVLHLALADGAVLLLTPLEFVAFLTRQAWPLGQAGCKAVYYVCALSMYASV
LLTGLLSLQRCLAVTRPFLAPRLRSPALARRLLLAVWLAALLLAVPAAVYRHLWRDRVCQLCHPSPVHAA
AHLSLETLTAFVLPFGLMLGCXSVTLARLRGARWGSGRHGARVGRLVSAIVLAFGLLWAPYHAVNLLQAV
AALAPPEGALAKLGGAGQAARAGTTALAFFSSSVNPVLYVFTAGDLLPRAGPRFLTRLFEGSGEARGGGR
SREGTMELRTTPQLKVVGQGRGNGDPGGGMEKDGPEWDL

SEQ ID NO:50.

>gi}4885563 | ref|NP_ 005391 1] protein kinase C,.epsilon [Homo saplens]
MVVENGLLKIKICEAVSLKPTAWSLRHAVGPRPQTFLLDPYIALNVDDSRIGQTATKQKTNSPAWHDEFV
TDVCNGRKIELAVFHDAPIGYDDEFVANCTIQFEELLONGSRHFEDWIDLEPEGRVYVIIDLSGSSGEAPK
DNEERVFRERMRPRKRQGAVRRRVHQVNGHKFMATYLRQPTYCSHCRDFIWGVIGKQGYQCQVCTCVVHK
RCHELIITKCAGLKKQETPDQVGSQRFSVNMPHKFGIHNYKVPTFCDHCGSLLWGLLRQGLQCKVCKMNV
HRRCETNVAPNCGVDARGIAKVLADLGVTPDKITNSGQRRKKLIAGAESPQPASGSSPSEEDRSKSAPTS
PCDQEIKELENNIRKALSFDNRGEEHRAASSPDGQLMSPGENGEVRQGQAKRLGLDEFNFIKVLGKGSFG
KVMLAELKGKDEVYAVKVLKKDVILQDDDVDCTMTEKRILALARKHPYLTQLYCCFQTKDRLFFVMEYVN

'GGDLMFQIQRSRKFDEPRSRFYAAEVTSALMFLHQHGVIYRDLKLDNILLDAEGHCKLADFGMCKEGILN

GVTTTTFCGTPDYIAPEILQELEYGPSVDWWALGVLMYEMMAGQPPFEADNEDDLFESILEDDVLYPVWL
SKEAVSILKAFMTKNPHKRLGCVASQNGEDATIKQHPFFKEIDWVLLEQKKIKPPFKPRIKTKRDVNNEFDQ
DFTREEPVLTLVDEAIVKQINQEEFKGFSYFGEDLMP

SEQ ID NO:51 .
>gl!14043042]ref|NP 112477. l[ chemokine (C-C motif) receptor 9 isoform
A [Homo sapiens]
MTPTDFTSPIPNMADDYGSESTSSMEDYVNFNFTDFYCEKNNVRQFASHFLPPLYWLVFIVGALGNSLVI
LVYWYCTRVKTMTDMFLLNLAIADLLFLVTLPFWAIAAADQWKEFQTFMCKVVNSMYKMNFYSCVLLIMCI
SVDRYIAIAQAMRAHTWREKRLLYSKMVCEFTIWVLAAALCIPEILYSQIKEESGIAICTMVYPSDESTKL
KSAVLTLKVILGFFLPFVVMACCYTIIIHTLIQAKKSSKHKALKVTITVLTVFVLSQFPYNCILLVQTID
AYAMFISNCAVSTNIDICFQVTQTIAFFHSCLNPVLYVEFVGERFRRDLVKTLKNLGCISQAQWVSEFTRRE
GSLKLSSMLLETTSGALSL -

SEQ ID NO:52

>gi|24308326|ref|NP_115806.1| BR- serlne/threonlne kinase 1 [Homo
sapiens]
MSSGAKEGGGGSPAYHLPHPHPHPPQHAQYVGPYRLEKTLGKGQTGLVKLGVHCITGQKVAIKIVNREKL
SESVLMKVEREIAILKLIEHPHVLKLHDVYENKKYLYLVLEHVSGGELFDYLVKKGRLTPKEARKFEFRQI
VSALDFCHSYSICHRDLKPENLLLDEKNNIRIADFGMASLQVGDSLLETSCGSPHYACPEVIKGEKYDGR
RADMWSCGVILFALLVGALPFDDDNLRQLLEKVKRGVFHMPHFIPPDCQSLLRGMIEVEPEKRLSLEQIQ
KHPWYLGGKHEPDPCLEPAPGRRVAMRSLPSNGELDPDVLESMASLGCFRDRERLHRELRSEEENQEKMI
YYLLLDRKERY PSCEDQDLPPRNDVDPPRKRVDSPMLSRHGKRRPERKSMEVLS ITDAGGGGSPVPTRRA
LEMAQHSQRSRSVSGASTGLSSSPLSSPRSPVFSFSPEPGAGDEARGGGSPTSKTQTLPSRGPRGGGAGE
QPPPPSARSTPLPGPPGSPRSSGGTPLHSPLHTPRASPTGTPGTTPPPSPGGGVGGARWRSRLNSIRNSE
1.GSPRFHRRKMQVPTAEEMSSLTPESSPELAKRSWFGNFISLDKEEQIFLVLKDKPLSSIKADIVHAFLS
IPSLSHSVLSQTSFRAEYKASGGPSVFQKPVRFQVDISSSEGPEPSPRRDGSGGGGIYSVIFTLISGPSR
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RFKRVVETIQAQLLSTHDQPSVQALADEKNGAQTRPAGAPPRSLQPPPGRPDPELSSSPRRGPPKDKKLL
ATNGTPLP

SEQ ID NO:53

>gi|31543419|ref|NP_009185. 2[ polynucleotlde kinase 3'—phosphatase
[Homo sapiens]
MGEVEAPGRLWLESPPGGAPPIFLPSDGQALVLGRGPLTQVTDRKCSRTQVELVADPETRTVAVKQLGVN
PSTTGTQELKPGLEGSLGVGDTLYLVNGLHPLTZRWEETRTPESQPDTPPGTPLVSQDEKRDAELPKKRM
RKSNPGWENLEKLLVEFTAAGVKPQGKVAGFDLDGTLITTRSGKVFPTGPSDWRILYPEIPRKLRELEAEG
YKLVIFTNQMSIGRGKLPAEEFKAKVEAVVEKLGVPFQVLVATHAGLYRKPVTGMWDHLQEQANDGTPIS
IGDSIFVGDAAGRPANWAPGRKKKDFSCADRLFALNLGLPFATPEEFFLKWPAAGFELPAFDPRTVSRSG
PLCLPESRALLSASPEVVVAVGEFPGAGKSTFLKKHLVSAGYVHVNRDTLGSWQRCVTTCETALKQGKRVA
IDNTNPDAASRARYVQCARAAGVPCRCFLFTATLEQARHNNRFREMTDSSHIPVSDMVMYGYRKQFEAPT
LAEGFSAILEIPFRLWVEPRLGRLYCQFSEG

SEQ ID NO:54

>gi}72429491dbjBAA92535.1] KIAA1297 protein [Homo sapiens]
GEMALFECLVAGPTDVEVDWLCRGRLLQPALLKCKMHFDGRKCKLLLTSVHEDDSGVYTCKLSTAKDELT
CSARLTVRPSLAPLFTRLLEDVEVLEGRAARFDCKISGTPPPVVIWTHFGCPMEESENLRLRQDGGLHSL
HIAHVGSEDEGLYAVSAVNTHGQAHCSAQLYVEEPRTAASGPSSKLEKMPSIPEEPEQGELERLSIPDFL
RPLODLEVGLAKEAMLECQVTGLPYPTISWFHNGHRIQSSDDRRMTQYRDVHRLVFPAVGPQHAGVYKSV
IANKLGKAACYAHLYVTDVVPGPPDGAPQVVAVITGRMVTLTWNPPRSLDMAIDPDSLTYTVQHQVLGSDQ
WITALVTGLREPGWAATGLRKGVQHIFRVLSTTVKSSSKPSPPSEPVQLLEHGPTLEEAPAMLDKPDIVYV
VEGQPASVTVTFNHVEAQVVWRSCRGALLEARAGVYELSQPDDDQYCLRICRVSRRDMGALTCTARNRHG
TQTCSVILELAEAPRFESIMEDVEVGAGETARFAVVVEGKPLPDIMWYKDEVLLTESSHVSFVYEENECS
LVVLSTGAQDGGVYTCTAQNLAGEVSCKAELAVHSAQTAMEVEGVGEDEDHRGRRLSDFYDIHQEIGRGA
FSYLRRIVERSSGLEFAAKFIPSQAKPKASARREARLLARLQHDCVLYFHEAFERRRGLVIVTELCTEEL
LERIARKPTVCESEIRAYMRQVLEGIHYLHQSHVLHLDVKPENLLVWDGAAGEQQVRICDFGNAQELTPG
EPQYCQYGTPEFVAPEIVNQSPVSGVIDIWPVGVVAFLCLTGISPFVGENDRTTLMNIRNYNVAFEETTE
LSLSREARGFLIKVLVQDRLRPTAEETLEHPWFKTQAKGAEVSTDHLKLEFLSRRRWQRSQISYKCHLVLR
PIPELLRAPPERVWVTMPRRPPPSGGLSSSSDSEEEELEELPSVPRPLOPEFSGSRVSLTDIPTEDEALG
TPETGAATPMDWQEQGRAPSQDQEAPSPEALPSPGQEPAAGASPRRGELRRGSSAESALPRAGPRELGRG
LHKAASVELPQRRSPGPGATRLARGGLGEGEYAQRLQALRQRLLRGGPEDGKVSGLRGPLLESLGGRARD
PRMARAASSEAAPHHQPPLENRGLQKSSSFSQGEAEPRGRHRRAGAPLEIPVARLGARRLOESPSLSALS
EAQPSSPARPSAPKPSTPKSAEPSATTPSDAPQPPAPQPAQDKAPEPRPEPVRASKPAPPPQALQTLALP
LTPYAQIIQSLQLSGHAQGPSQGPAAPPSEPKPHAAVFARVASPPPGAPEKRVPSAGGPPVLAEKARVPT
VPPRPGSSLSSSIENLESEAVFEAKFKRSRESPLSLGLRLLSRSRSEERGPFRGAEEEDGIYRPSPAGTP
'LELVRRPERSRSVQDLRAVGEPGLVRRLSLSLSQRLRRTPPAQRHPAWEARGGDGESSEGGSSARGSPVL
AMRRRLSFTLERLSSRLQRSGSSEDSGGASGRSTPLFGRLRRATSEGESLRRLGLPHNQLAAQAGATTPS
AESLGSEASATSGSSAPGESRSRLRWGFSRPRKDKGLSPPNLSASVQEELGHQYVRSESDFPPVFHIKLK
DQVLLEGEAATLLCLPAACPAPHISWMKDKKSLRSEPSVIIVSCKDGRQLLSIPRAGKRHAGLYECSATN
VLGSITSSCTVAVARVPGKLAPPEVTQTYQDTALVLWKPGDSRAPCTYTLERRVDGESVWHPVSSGIPDC
YYNVTHLPVGVTVRFRVACANRAGQGPFSNSSEKVEVRGTQDSSAVPSAAHQEAPVTSRPARARPPDSPT
SLAPPLAPAAPTPPSVIVSPSSPPTPPSQALSSLKAVGPPPQTPPRRHRGLOQAARPAEPTLPSTHVTPSE
PKPFVLDTGTRPIPASTPQGVKPVSSSTPVYVVTSFVSAPPAPEPPAPEPPPEPTKVIVQSLSPAKEVVSS
PGSSPRSSPRPEGTTLRQGPPQKPYTFLEEKARGRFGVVRACRENATGRTFVAKIVPYAAEGKPRVLQEY
EVLRTLHHERIMSLHEAYITPRYLVLIAESCGNRELLCGLSDRFRYSEDDVATYMVQLLOGLDYLHGHHV
LHLDIKPDNLLLAPDNALKIVDFGSAQPYNPQALRPLGHRTGTLEFMAPEMVKGEPIGSATDIWGAGVLT
YIMLSGRSPFYEPDPQETEARIVGGREFDAFQLYPNTSQSATLFLRKVLSVHPWSRPSSCLSVCHKEIKMA
SS

SEQ ID NO:55 ‘

>gi|4502415|ref|NP_001707.1]| Burkitt lymphoma receptor 1 isoform 1
[Homo sapiens]
MNYPLTLEMDLENLEDLFWELDRLDNYNDTSLVENHLCPATEGPLMASFKAVFVPVAYSLIFLLGVIGNV
LVLVILERHRQTRSSTETFLFHLAVADLLLVFILPFAVAEGSVGWVLGTFLCKTVIALHKVNFYCSSLLL
ACIAVDRYLAIVHAVHAYRHRRLLSIHITCGTIWLVGFLLALPEILFAKVSQGHHNNSLPRCTFSQENQA
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ETHAWFTSRFLYHVAGFLLPMLVMGWCYVGVVHRLRQAQRRPQRQKAVRVAILVTSIFFLCWSPYHIVIF
LDTLARLKAVDNTCKLNGSLPVAITMCEFLGLAHCCLNPMLYTFAGVKFRSDLSRLLTKLGCTGPASLCQ
LFPSWRRSSLSESENATSLTTF

SEQ ID NO:56

,>gl|24429572|refINP 722516.1| TBP-associlated factor RNA polymerase 1-
like [Homo saplens]
MRPGCDLLLRAAATVTAAIMSDSDSEEDSSGGGPFTLAGILFGNISGAGQLEGESVLDDECKKHLAGLGA
LGLGSLITELTANEELTGTGGALVNDEGWIRSTEDAVDYSDINEVAEDESQRHQQTMGSLQPLYHSDYDE
DDYDADCEDIDCKLMPPPPPPPGPMKKDKDQDAITCVSESGEDIILPSIIAPSFLASEKVDFSSYSDSES
EMGPQEATQAESEDGKLTLPLAGIMQHDATKLLPSVTIELFPEFRPGKVLRFLHLFGPGKNVPSVWRSARR
KRKKHRELIQEEQIQEVECSVESEVSQKSLWNYDYAPPPPPEQCLADDEITMMVPVESKESQSTGDVDRKV
TRDTKPRVAEWRYGPARLWYDMLGVSEDGSGFDYGFKLRKTQHEPVIKSRMMEEFRKLEESNGTDLLADEN
FLMVTQLHWEDSIIWDGEDIKHKGTKPQGASLAGWLPSIKTRNVMAYNVQQGFAPTLDDDKPWYSIFPID
NEDLVYGRWEDNIIWDAQAMPRLLEPPVLALDPNDENLILEIPDEKEEATSNSPSKESKKESSLKKSRIL
LGKTGVIREEPQONMSQPEVKDPWNLSNDEYYFPKQQGLRGTFGGNIIQHSIPAMELWQPFFPTHMGPIK
IRQFHRPPLKKYSFGALSQPGPHSVQPLLKHIKKKAKMREQERQASGGGELFFMRTPQDLTGKDGDLILA
EYSEENGPLMMQVGMATKIKNYYKRKPGKDPGAPDCKYGETVYCHTSPFLGSLHPGQLLOALENNLEFRAP
VYLHKMPETDFLIIRTRQGYYIRELVDIFVVGQQCPLFEVPGPNSRRANMHIRDFLQVFIYRLFWKSKDR
PRRIRMEDIKKAFPSHSESSIRKRLKLCADFKRTGMDSNWWVLKSDFRLPTEEEIRAKVSPEQCCAYYSM
IAAKQRLKDAGYGEKSFFAPEEENEEDFQMKIDDEVHAAPWNTTRAFIAAMKGKCLLEVTGVADPTGCGE
GFSYVKIPNKPTQQKDDKEPQAVKKTVTGTDADLRRLSLKNAKQLLRKFGVPEEEIKKLSRWEVIDVVRT
MSTEQAHSGEGPMSKEARGSRFSVAEHQERYKEECQRIFDLQNKVLSSTEVLSTDTDSISAEDSDFEEMG
KNIENMLONKKTSSQLSREWEEQERKELRRMLLVAGSAASGNNHRDDVTASMTSLKSSATGHCLKIYRTE
RDEEGKEYVRCETVRKPAVIDAYVRIRTTKDEKFIQKFALFDEKHREEMRKERRRIQEQLRRLKRNQEKE
KLKGPPEKKPKKMKERPDLKLKCGACGAIGHMRTNKFCPLYYQTNVPPSKPVAMTEEQEEELEKTVIHND
NEELIKVEGTKIVFGKQLIENVHEVRRKSLVLKFPKQQLPPKKKRRVGTTVHCDYLNIPHKSIHRRRTDP
MVTLSSILESIINDMRDLPNTHPFHTPVNAKVVKDYYKIITRPMDLQTLRENVRKCLYPSREEFREHLEL
IVKNSATYNGPKHSLTQISQSMLDLCDEKLKEKEDKLARLEKAINPLLDDDDQVAFSFILDNIVTQKMMA
VPDSWPFHHPVNKKEVPDYYKMIVNPVDLETIRKNISKHKYQSRESEFLDDVNLILANSVKYNGPESQYTK
TAQEIVNICYQTITEYDEHLTQLEKDICTAKEAALEEAELESLDPMTPGPYTSQPPDMYDTNTSLSTSRD
ASVFQDESNLSVLDISTATPEKQMCQGQGRLGEEDSDVDVEGYDDEEEDGKPKPPAPEGGDGDLADEEEG
TVQQPEASVLYEDLLISEGEDDEEDAGSDEEGDNPFSAIQLSESGSDSDVGYGGIRPKQPFMLQHASGEH4
KDGHGK

SEQ ID NO:57

>gi1]112232423|ref|NP_073592.1| chromosome 9 open reading frame 12 [Homo
sapiens]
MEEGKMDENEWGYHGEGNKSLVVAHAQRCVVLRFLKFPPNRKKTSEEIFQHLQNIVDFGKNVMKEFLGEN
YVHYGEVVQLPLEFVKQLCLKIQSERPESRCDKDLDTLSGYAMCLPNLTRLOQTYRFAEHRPILCVEIKPK
'CGFIPFSSDVTHEMKHKVCRYCMHQHLKVATGKWKQISKYCPLDLYSGNKQRMHFALKSLLQEAQNNLKI
FKNGELIYGCKDARSPVADWSELAHHLKPFFFPSNGLASGPHCTRAVIRELVHVITRVLLSGSDKGRAGT
LSPGLGPQGPRVCEASPFSRSLRCQGKNTPERSGLPKGCLLYKTLQVOMLDLLDIEGLYPLYNRVERYLE
EFPEERKTLQIDGPYDEAFYQKLLDLSTEDDGTVAFALTKVQQYRVAMTAKDCSIMIALSPCLQDASSDQ
RPVVPSSRSRFAFSVSVLDLDLKPYESIPHQYKLDGKIVNYYSKTVRAKDNAVMSTRFKESEDCTLVLHK
v

SEQ ID NO:58

>g1]19910476 | ref|NP_064553.1| p2l-activated kinase 6 [Homo sapiens]
MFRKKKKKRPEISAPQNFQHRVHTSFDPKEGKFVGLPRQWQNILDTLRRPKPVVDPSRITRVQLQPMKTV
VRGSAMPVDGYISGLLNDIQKLSVISSNTLRGRSPTSRRRAQSLGLLGDEHWATDPDMYLQSPQSERTDP
HGLYLSCNGGTPAGHKQMPWPEPQSPRVLPNGLAAKAQSLGPAEFQGASQRCLQLGACLQSSPPGASPPT
GTNRHGMKAAKHGSEEARPQSCLVGSATGRPGGEGSPSPKTRESSLKRRLFRSMFLSTAATAPPSSSKPG
PPPQSKPNSSFRPPQKDNPPSLVAKAQSLPSDQPVGTFSPLTTSDTSSPQKSLRTAPATGQLPGRSSPAG
SPRTWHAQISTSNLYLPQODPTVAKGALAGEDTGVVTHEQFKAALRMVVDQGDPRLLLDSYVKIGEGSTGI
VCLAREKHSGRQVAVKMMDLRKQQRRELLFNEVVIMRDYQHFNVVEMYKSYLVGEELWVLMEFLQGGALT
DIVSQVRLNEEQIATVCEAVLQALAYLHAQGVIHRDIKSDSILLTLDGRVKLSDFGFCAQISKDVPKRKS
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