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WO 01/68825 PCT/US00/07715

HUMAN NIM1 KINASE

TECHNICAL FIELD
This invention relates to a micleic acid molecule which encodes human NIM1 kinase and to
the use of the nucleic acid molecule and the protein it encodes in the characterization, diagnosis,
ﬁrevention, and treatment of brain disorders and cancers, particularly breast cancer.
BACKGROUND OF THE INVENTION

Ph ic ionships among i have been den d many times, and studies

from a diversity of prokaryotic and eukaryotic organisms suggest a more or less gradual evolution of
molecules, biochemical and physiological mechanisms, and metabolic pathways. Despite different
evolutionary pressures, the protein kinases of nematode, fly, rat, and man have commeon chemical and
structural features and modulate the same general cellular activity, Comparisons of the nucleic acid
and protein sequences from organisms where structure and/or function are known accelerate the
investigation of human sequences and allow the development of model systems for testing diagnostic
and therapeutic agents for human conditions, diseases, and disorders.

Protein kinases regnlate many different cell protiferation, differentiation, and signaling
processes by adding phosphate groups to proteins. Uncontrolled signaling has been implicated in a
variety of disease conditions including inflammation, cancer, arteriosclerosis, and psoriasis.
Reversible protein phosphorylation is the main strategy for controling activities of eukaryotic cells. It
is estimated that more than 1000 of the 10,000 proteins active in a typical mammalian cell are
phosphorylated. The high energy phosphate which drives activation is generally transferred from
adenosine triphosphate (ATP) or guanosine triphosphate (GTP) to a particular protein by protein
kinases and removed from that protein by protein phosphatases. Phosphorylation is roughly
analogous to turning on a molecular switch, and it occurs in response to extracellular signals (mediated
by such molecules as hormones, neurotransmitters, growth and differentiation factors), cell cycle
checkpoints, and environmental or mutritional stresses. When the switch goes on, the appropriate
protein kinase activates a metabolic enzyme, regulatory protein, receptor, cytoskeletal protein, ion
channel or pump, or transcription factor.

The protein kinases comprise the largest known protein group, a superfamily of enzymes with
widely varied functions and specificities. They are usually named after their substrate, their regulatory
molecules, or some aspect of a mutant phenotype. With regard to substrates, the protein kinases may
be roughly divided into two groups; those that phosphorylate tyrosine residues (protein tyrosine
kinases, PTK) and those that phosphorylate serine or threonine residues (serine/threonine kinases,
STK). A few protein kinases have dual specificity and phosphorylate both threonine and tyrosine .

residues.
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Protein kinases may be categorized into families by the different amino acid residues
(generally between 5 and 100 residues) located on either side of, or inserted into loops of, the catalytic
domain. These residues allow the regulation of each kinase as it recognizes and interacts with its
target protein. Almost all kinases contain a similar 250-300 amino acid catalytic domain with 11
subdomains distributed across two lobes. The N-terminal lobe, which contains subdomains I-IV, binds
and orients the ATP donor molecule. The larger C terminal lobe, which contains subdomains VIA-XT,
binds the protein substrate and carries out the transfer of the gamma phospbate from ATP to the
hydroxyl group of a serine, threonine, or tyrosine residue. Subdomain V spans the N and C terminal
lobes.

Each of the 11 subdomains contain specific residues and motifs or patterns of amino acids that
are characteristic of that subdomain and are highly conserved (Hardie and Hanks (1995) The Protein
Kinase Facts Books, Vol I, Academic Press, San Diego CA, pp. 7-20). In particular, two protein

kinase signature sequences have been identified in the kinase domain, the first containing an active site
lysine residue involved in ATP binding, and the second containing an aspartate residue important for
catalytic activity. If a protein is found to contain the two protein kinase signatures, the probability of
that protein being a protein kinase is close to 100% (MOTIFS search program, Genetics Computer
Group, Madison WI; Bairoch et al. (1996) Nucleic Acids Res 24:189-196).
STK Families

The second messenger dependent protein kinases primarily mediate the effects of second
messengers such as cyclic AMP (cAMP), cyclic GMP, inositol triphosphate, phosphatidylinositel,
3,4,5-triphosphate, cyclic ADP ribose, arachidonic acid, diacylglycerol and calcium-calmodulin. The
cyclic-AMP dependent protein kinases (PKA,) are important members of the STK family. cAMP is an
intracellular mediator of hormone action in all prokaryetic and animal cells that have been studied.
Such hormone-induced cellular responses include thyroid hormone secretion, cortisol secretion,
progesterone secretion, glycogen breakdown, bone resorption, and regulation of heart rate and force of

heart mmscle contraction. PKA is found in all animal cells and is thought te account for the effects of

" ¢AMP in most of these cells. Altered PKA expression is implicated in a variety of disorders and

diseases including cancer, thyroid disorders, diabetes, atherosclerosis, and cardiovascular disease
(Isselbacher et al. (1994) Harrison’s Principles of Internal Medicine, McGraw-Hill, New York NY, pp.
416431 and 1887).

Calcium-calmodulin (CaM) dependent protein kinases are atso members of STK family.
Calmodulin is a calcium receptor that mediates many calcium regulated processes by binding to target
proteins in response to the binding of calcium, The principle target protein in these processes is CaM
dependent protein kinases (CaMK). CaMK are involved in regulation of smooth muscle contraction,
glycogen breakdown (phosphorylase kinase), and neurotransmission (CaMK I and CaMK II). CaMK I

2
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phosphorylates a variety of substrates including the neurotransimitter related proteins synapsin I and 11,
the gene transcription regulator, CREB, and the cystic fibrosis conductance regulator protein, CFTR
(Haribabu et al. (1995) EMBO J 14:3679-86). CaMXK II also phosphorylates synapsin at different
sites and controls the synthesis of catecholamines in the brain through phosphorylation and activation
of tyrosine hydroxylase. Many of the CaMXK are activated by phosphorylation in addition to binding
to CaM. CaMK may autophosphorylate or be phosphorylated by another kinase as part of a “kinase
Casca

Another ligand-activated protein kinase is 5'-~AMP-activated protein kinase (AMPK; Dyck et
al. (1996) J Bio} Chem 271:17998-17803). M: tian AMPK is a 1 of fatty acid and sterol

synthesis through phosphorylation of the enzymes acetyl-CoA carboxylase and
hydroxymethylglutaryl-CoA reductase and mediates responses of these pathways to cellular stresses
such as heat shock and depletion of glucose and ATP. AMPK is a heterotrimeric complex comprised
of a catalytic alpha subunit and two non-catalytic beta and gamma subunits that are believed to
regulate the activity of the alpha subunit. Subunits of AMPK have a much wider distribution in non-
lipogenic tissues such as brain, heart, spleen, and long than expected. This distribution suggests that
its'role may extend beyond regulation of lipid metabolism alope.

The mitogen-activated protein kinases (MAPK) are also members of the STK family, and they
regulate intracellular signaling pathways. MAPK mediate signal transduction from.the cell surface to
the mucleus via phosphorylation cascades. Several subgronps have been identified, and each manifests
different substrate specificities and responds to distinct extracellular stimuli (Egan and Weinberg
(1993) Nature 365:781-783). MAP kinase signaling pathways are present in mammalian cells as well
as in yeast. The extracellular stimuli which activate mammalian pathways include epidermal growth
factor, ultraviolet light, hyperosmolar medium, heat shock, endotoxic lipopolysaccharide, and pro-
inflammatory cytokines such as tumor necrosis factor and interleukin-1. Altered MAPK expression is
implicated in a variety of disease conditions including cancer, inflammation, immune disorders, and
disorders affecting growth and development.

Proliferation-related kinase (PRK) is a serum/cytokine inducible STK that is involved in
regulation of the cell cycle and cell proliferation in human megakaroytic cells (Li et al. (1996) J Biol
Chem 271:19402-8). PRK is related to the polo family of STKs implicated in cell division. PRK is

downregulated in lung tumor tissue and may be a proto-o whose d ex| on in

2

normal tissue leads to oncogenic transformation.

The cyclin-dependent protein kinases (CDKs) are another group of STKs that control the
progression of cells through the cell cycle. Cyclins are small regulatory proteins that act by binding to
and activating CDKs which then trigger various phases of the cell cycie by phosphorylating and

activating selected proteins involved in the mitotic process. CDKs are unique in that they require
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multiple inputs to become activated. In addition to the binding of cyclin, CDK activation requires the
phosphorylation of a specific threonine residue and the dephosphorylation of a specific tyrosine
residue.

The discovery of nucleic acid molecules encoding a human NIM1 kinase (hNIM) provides
new compositions which are useful in the characterization, diagnosis, prevention, and treatment of
brain disorders and cancers, particularly breast cancer.

SUMMARY OF THE INVENTION

The invention is based on the discovery of a substantially purified nucleic acid molecule
encoding a human NIM1 kinase which satisfies a need in the art by providing compositions useful in
the characterization, diagnosis, prevention, and treatment of brain disorders and cancers, particularly
breast cancer.

The invention provides a substantially purified nucleic acid molecule which encodes the
human NIM1 kinase comprising SEQ ID NO:2. The invention also provides a composition
comprising SEQ ID NO:1 or a fragment or a complement thereof. The invention further provides a
mammalian variant of the nucleic acid molecule selected from SEQ ID NOs:24-30. The invention still

further provides a fragment of at least 18 consecutive nucleotides selected from about nucleotide 414

* to'about 1414 of SEQ ID NO:1, SEQ ID NOs:3-30, or the complements thereof.- In one aspect, the

invention provides a subsirate containing at least one of these fragments. In a second aspect, the
invention provides a probe comprising the fragment which can be used in methods, of detection,
screening, and purification. In a further aspect, the probe is a single stranded complementary RNA or
DNA molecule. .

The invention provides a method for detecting a nucleic acid molecule in a sample, the method
comprising the steps of hybridizing a probe or complementary nucleic acid molecule to at least one
nucleic acid in a sample, forming a hybridization complex; and detecting the hybridization complex,
wherein the presence of the hybridization complex indicates the presence of the nucleic acid molecule
in the sample. In one aspect, the method further comprises amplifying the nucleic acids of the sample
prior to hybridization. The nucleic acid molecule or a fragment or a complement thereof may
comprise an element on an array.

The invention alse provides a method for using a nucleic acid molecule or a fragment or a
complement thereof to screen a library of molecules or compounds to identify at least one ligand
which specifically binds the mcleic acid molecule, the method comprising combining the nucleic acid
molecule with a library of molecules or compounds under conditions allowing specific binding, and
detecting specific binding to the nucleic acid molecule, thereby identifying a ligand which specifically
binds the nucleic acid molecule. In one aspect, the Libraries of molecules and compounds include
DNA and RNA molecules, peptides, PNAs, proteins, and the like.

4
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The invention further provides an expression vector containing at least a fragment of the
nucleic acid molecule which is contained within a host cell. The jnvention still further provides a
method for producing a protein, the method comprising the steps of culturing the host cell under
conditions for the expression of the protein and recovering the protein from the host cell culture.

The invention provides an isolated and purified protein comprising SEQ ID NO:2 or a portion
thereof. Additionally, the invention provides a pharmaceutical composition comprising a substantially
purified protein or a portion thereof in conjunction with a pharmacentical carrier.

The invention provides a method for using at least a portion of the protein to produce
antibodies. The invention also provides a method for using a protein to screen a library of molecules
or compounds to identify at least one ligand which specifically binds the protein, the method
comprising combining the protein with the library of molecules or compounds under conditions
allowing specific binding, and detecting bound protein, thereby identifying a ligand which specifically
binds the protein. Such libraries of molecules and compounds include agonists, antagonists,
antibodies, DNA and RNA molecules, immunoglobulins, drug compounds, mimetics, peptides,

pharmaceutical agents, and other ligands. The invention further provides an analogous method which

" ‘tises the protein to purify a ligand. The method involves combining the protein with a sample under -

conditions to allow specific binding, recovering the bound protein, and separating the protein from the
ligand to obtain purified ligand.

The invention additionally provides antibodies identified by screening methods using or
antibodies produced against the hurnan NIM1 kinase. A method of preparing an antibody comprising
immunizing an animal with the human NIM1 kinase or an antigenically-effective portion thereof under
conditions to elicit an antibody response; isolating animal antibodies; and screening the isolated
antibodies with NIM1 kinase thereby identifying an antibody specifically binds Nim! kinase. In one
aspect these antibodies are useful as diagnostic compositions in identification of brain disorders and
cancers. In another aspect, the antibody rmay be administered as a pharmaceutical composition to treat
brain disorders and cancers associated with the overexpression of human NIM1 kinase.

The further provides a method for inserting a marker gene into the genomic DNA of a
mammal to disrupt the expression of the natural nucleic acid. The invention also provides a method
for using a nucleic acid molecule to produce 2 mammalian model system, the method comprising
constructing a vector containing the nucleic acid molecule selected from SEQ ID NOs:1 and 3-30;
transforming the vector into an embryonic stem cell; selecting a transformed embryonic stem;
microinjecting the transformed embryonic stem cell into a mammalian blastocyst, thereby forming a
chimeric blastocyst; transferring the chimeric blastocyst into a pseudopregnant dam, wherein the dam
gives birth to a chimeric offspring containing the nucleic acid molecule in its germ line; and breeding

the chimeric mammal to produce a homozygous, mammalian model system.

5
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BRIEF DESCRIPTION OF THE FIGURES AND TABLE

Figures 1A, 1B, IC, 1D, 1E, and 1F show the nucleic acid molecule (SEQ ID NO:1) encoding
the human NIM1 kinase (SEQ ID NO:2). The alignment was produced using MACDNASIS PRO
software (Hitachi Software Engineering, South San Francisco CA).

Pigare 2 shows electronic northern analysis of the highly specific expression of human NIM1
kinase in brain tissue (74%) and cancers of the breast (connective tissue) and prostate (genitalia,
male). The electronic northern was produced using the LIFESEQ Gold database (Incyte
Pharmaceuticals, Palo Alto CA).

Figure 3 shows a graph of transcript expression produced using quantitative PCR in various
cell lines and tissues. The x axis shows fold expression; and the y axis, the cell lines (H460, A2780,
A375, HDF, HELA, DU145, MDA-MB231, U87-MG and BX-PC3) and tissues (brain, colon, uterus
and placenta tissues).

Figures 4 A, 4B, and 4C demonstrate the conserved chemical and structural similarities among
the catalytic domains of human NIM1 kinase (3317608CD1; SEQ ID NO:2), Caenorhabditis glegans
STK (g3877329; SEQ ID NO:31), Rattus norvegicus STK (g2052189; SEQ ID NQ:32), human C-
TAK1 (g3089349; SEQ ID NO:33), Rattus norvegicus salt-inducible kinase(g5672676; SEQ ID
NO:34), Drosophila melanogaster K78 protein kinase (g2564630; SEQ ID NO:35), and human
EMK1(g1749794; SEQ ID NO:36). The alignment was produced using the MEGALIGN program of
LASERGENE software (DNASTAR, Madison WI).

Figure 5 shows the hurnan NIM1 (hNIM1) kinase assay. The enzyme, hNIM1-GST;
substrates: myelin basic protein (MBP) and histone (HIST.1); and the positive control, ZAP70 (70 kd

zeta-chain (TCR) associated protein kinase). The designations + and - indicate the presence or
absence of the human NIM kinase and substrates in the lane. Size markers in kilodaltons are shown
along the right side of the gel.
DESCRIPTION OF THE INVENTION

It is understood that this invention is not limited to the particular machines, materials and
methods described. It is also to be understood that the terminology used herein is for the purpose of
describing particular embodiments only and is not intended to limit the scope of the present invention
which will be limited only by the appended claims. As used herein, the singolar forms “a,” “an,” and
“the” include plural reference unless the context clearly dictates otherwise. For example, a reference
to “a host cell” inchudes a plurality of such host cells known to those skilled in the art.

Unless defined otherwise, all technical and scientific terms used herein have the same
meanings as commonly understood by one of ordinary skill in the art to which this invention belongs.
All publications mentioned herein are cited for the purpose of describing and disclosing the cell lines,

protocols, reagents and vectors which are reported in the publications and which might be used in

6



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

10

20

25

30

35

(49)

‘WO 01/68825 PCT/US00/07715

connection with the invention. Nothing herein is to be construed as an admission that the invention is
ot entitled to antedate such disclosure by virtue of prior invention.
Definitions

“NIM1 kinase” refers to a substantially purificd enzyme obtained from any mammalian
species, including bovine, ovine, porcine, rodent, canine, simian, and preferably the human species,
and from any source, whether natural, synthetic, semi-synthetic, or recombinant.

“Biologically active” refers to a protein having structural, immunological, regulatory, or
chemical functions of a naturally occurring, recombinant or synthetic molecule

“Complementary” refex to the natoral hydrogen bonding by base pairing between pur{nes and
pyrimidines. For example, the sequence A-C-G-T forms hydrogen bonds with its complements T-G-
C-A or U-G-C-A. Two single-stranded molecules may be considered partially complementary, if only
some of the nucleotides bond, or completely complementary, if nearly all of the nucleotides bond. The
degree of complementarity between nucleic acid strands affects the efficiency and strength of the
hybridization and amplification reactions. .

“Derivative” refers to the chemical modification of.a nucleic acid molecule or amino acid
sequence. Chemical modifications can include replacement of hydrogen by an alkyl, acyl, or amino
group or glycosylation, pegylation, or any similar process which retains or enhances biological activity
or lifespan of the molecule or sequence.

“Fragment” refers to an Incyte clone or any part of a nucleic acid molecule which retains a
usable, functional characteristic. Useful fragments are generally at least 18 consecutive nucleotides in
length and include oligonucleotides which may be used in hybridization, amplification or screening
technologies or in regulation of replication, transcription or transtation.

“Hybridization complex” refers to a complex between two nucleic acid molecules by virtue of
the formation of hydrogen bonds between purines and pyrimidines.

“Ligand” refers to any molecule, agent, or compound which will bind specifically to a
complementary site on a nucleic acid molecule or protein. Such ligands stabilize or modulate the
activity of nucleic acid molecules or proteins of the invention and may be composed of at least one of
the following: inorganic and organic substances including nucleic acids, proteins, carbohydrates, fats,
and lipids.

“Nucleic acid molecule” refers to a nucleic acid sequence, cligonucleotide, nucleotide,
polynucleotide, DNA molecule, or any fragment or complement thereof. It may be DNA or RNA of
genomic or synthetic origin, double-stranded or single-stranded, and combined with carbohydrate,
lipids, protein or other materials to perform a particular activity such as transformation or form a
useful composition such as a peptide nucleic acid (PNA). It may contain untranslated 5' or 3'
regulatory regions or introns. Preferably, the nucleic acid molecule has from about 15 to 10,000

7
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nucleotides, more preferably from about 60 to 6,000 nucleotides and most preferably about 400 to
5000 nucleotides. “Oligonucleotide” is substantially equivalent to the terms amplimer, primer,
oligomer, element, target, and probe, is preferably single stranded, and preferably is about 15 to 60
mucleotides in length and more preferably, about 22 to 25 nuclectides.

“Protein” refers to an amino acid sequence, oligopeptide, peptide, polypeptide or portions
thereof whether naturally occurring or synihetic.

“Portion” refers to any part of a protein used for any purpose, but especially for the screening
of a library of molecules or compounds to identify molecules which specifically bind to that portion of
the protein or for the production of antibodies. »

“Reporter molecules” are chemical or biochemical mojeties used for labeling a polynucleotide,
a polypeptide, or an antibody. They include, but are not tmited to, radionuclides, enzymes, substrates,
cofactors, inhibitors, fluorescent agents, chromogenic agents, chemiluminescent agents, magnetic
particles, and the like. Reporter molecules specifically bind, establish the presence of, and allow
quantification of a particular polynucleotide, polypeptide, or antibody.

*“Sample” is used herein in its broadest sense. A sample containing polynucleotides,
polypeptides, antibodies and the like' may coinprise a. bodily fluid; a soluble fraction of a cell
preparation, or media in which cells were grown; a chromosome, an organelle, or membrane isolated
or extracted from a cell; genomic DNA, RNA, or ¢cDNA in solution or bound to a substrate; a cell; a
tissue; a tissue print; a fingerprint, skin or hair; and the like.

“Similarity” as applied to polynucleotide sequences, refers to the quantified residue matches
between at least two polynucleotide sequences aligned using a standardized algorithm. Such an
algorithm may insert, in a standardized and reproducible way, gaps in the sequences being compared
in order to optimize alignment between two sequences, and therefore achieve a more meaningful
comparison of the two sequences.

“Specific binding” or “specifically binding” refers to the interaction between two molecules.
In the case of a polynucleotide, specific binding may involve hydrogen bonding between sense and
antisense strands or between one stand and a protein which affects its replication or transcription,

intercalation of a molecule or compound into the major or minor groove of the DNA molecule, or
interaction with at least one molecule which functions as a transcription factor, enhancer, Tepressor,
and the like. Inthe case of a polypeptide, specific binding may involve interactions with
polynucleotides, as described above or with molecules or compounds such as agonists, antibodies,
antagonists, and the like. Specific binding is dependent upon the presence of structural features that
allow appropriate chemical or molecular interactions between molecules.

"S'ubsumtially purified” refers to nucleic acid molecules or proteins that are removed from

their natural environment and are isolated or separated, and are at least about 60% free, preferably
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about 75% free, and most preferably about 90% free, from other components with which they are
naturally associated.

“Substrate” refers to any rigid or semi-rigid support to which nucleic acid molecules or
proteins are bound and includes membranes, filters, chips, slides, wafers, fibers, magnetic or
nonmagnetic beads, gels, capillaries or other tubing, plates, polymers, and microparticles with a
variety of surface forms including wells, trenches, pins, channels and pores.

THE INVENTION

The invention is based on the discovery of a nucleic acid molecule which encodes human
NIM1 kinase and on the vse of the nucleic acid molecule, or fragments thereof, and protein, or
portions thereof, directly or as compositions in the characterization, diagnosis, treatment, or prevention
of brain disorders and cancers.

The wucleic acid molecule encoding NIM1 kinase of the present invention was first identified
as a kinase by Block II homology match between Incyte Clone 670279 from the cerebellum library
(CRBLNOTO1) and a putative STK of C. elegans (g733122) important for the polarity of zygote
division and differentiation. The full length nucleic acid molecule, Incyte Clone 3317608 (SEQ ID
NO:1) was sequenced and assembled from the Incyte LIFESEQ GOLD database (Mar 99 release)
template 200700.1, the assembly 670279CB1 and Incyte Clones (Library): 3317608H1
(PROSBPT03), 4313713H1 (BRAFNOTO1), 4617082H1 (BRAYDITO1), 4711644H1
(BRAIHCTO01), 2286324H1 (BRAINONO1), 22868 16H1 (BRAINONO1), 228721;7H1 (BRAINONOT),
2286816R6 (BRAINONOIL), 2286816 T6 (BRAINONO1), 3317608T6 (PROSBPT03), 4201896 T6
(BRAITUT29), 4624811T6 (FIBRTXT02), 6559834H1 (BRAFNONO2), 670279F1 (CRBLNOTO1),
670279H1 (CRBLNOTO1), 670279R 1 (CRBLNOTOL), 670279R6 (CRBLNOTO1), 670279T6
(CRBLNOTO1), and 4936446H1 (BRAXNOT03) and which are SEQ I NOs:3-23, respectively.
Useful fragments of the polynucleotide that encades SEQ ID NO:2 include a fragment of at least 18
consecutive nucleotides selected from about nucleotide 414 to about nucleotide 1414 of SEQ ID NO:1,
SEQ ID NOs:3-23 or the complements thereof. '

Figures 1 A-F show the sequence of the nucleic acid molecule and its deduced translation into
amino acids. Incyte Clone number 3317608 which contains the coding region for the buman NIM1
kinase has been deposited in the American Type Culture Collection (ATCC; Manassas VA) and has
the Patent Deposit Designation: PT-1217.

As shown in Figure 2, electronic northern analysis showed highly differential expression of
the transcript encoding NIM1 kinase in the nervous system. All of these libraries were from brain;
five were associated with cancer, three, with stroke, two, with Huntington’s disease and one, with
epilepsy. The transcript was found to be expressed only two other times in the LIFESEQ database

(Incyte Pharmaceuticals) which contains 1039 libraries and over 5 million sequences, in cancerous

9

JP 2004-503211 A 2004.2.5



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

[

10

20

25

30

35

(52)

WO 01/68825 PCT/US00/07715

breast fibroblasts, FIBRTXT02, and in cancerous prostate, PROSBPTO3.

As presented in Figure 3, northern analysis was also performed in the laboratory using
quantitative PCR. Bxpression of human NIM1 kinase transcripts is shown in H460, A2780, A375,
HDE, HELA, DU145, MDA-MB231, U87-MG and BX-PC3 cell lines and in brain, colon, uterns and
placenta tissues. Of particular note, human breast carcinoma cell line, MDA-MB231, and brain tissue
show approximately 100 and 155 fold expression of NIM1 kinase transcripts respectively: Greater
than 5-fold expression was also see in cell lines representing carcinomas of the brain, cervix, colon,
lung, ovary, and prostate and in normal uterus and placenta.

NIM1 kinase comprising the amino acid sequence of SEQ ID NO:2 is 436 amino acids in
length and has a potential signal sequence from M1 to A18, potential phosphorylation sites at residues
856, T108, T114, S123, §169, $221, $282, Y288, T311, T332, T349, $359, $420, andT429. The
human NIM1 kinase, as shown in Figure 4, is used as the reference for numbering the conserved
residues, motifs, and subdomains of catalytic region of the kinases (SEQ ID NOs:2 and 31-36) in the
alignment. The residues, motifs and subdomains are: subdomain I extends from G81 to V88;
subdomain 2, has conserved residues A101 and K103; subdomain 3 has the invariant E121; subdomain
5 extends from E151 to E 157 and shares the invariant residues M150 and Y152; subdomain 6B which
represents the catalytic loop,‘extends from H194 to N201; subdomain 7, has the highly conserved
triplet, D214, F215, and G216; subdomain 8, extends from T229 to F242 and contains the A238, P239,
E240 motif; subdomain 9 has the invariant D253, subdomain.11 has the invariant R244 which interacts
with the APE motif of subdomain 8. The C terminal boundary of the catalytic domain begins with
H248, A249 and F250. Both PFAM and PRINTS analyses confirm kinase domains. Useful fragments
of the polypeptide of SEQ ID NO:2 include a fragment of at least 6 consecutive amino acids selected
from about residue 1 to about residue 295 of SEQ ID NO:2.

Figure 5 shows the human NIM1 kinase assay. hNIM1 kinase-GST autophosphorylated as
shown in lanes 1, 2, and 4 and phosphorylated its substrates MBP, lane 2, and HIST 1, lane 4. In the
absence of kinase, substrates MBP, lane 3, and HIST.1, lane 5, show no phosphorylation. Lane 6
shows the positive control ZAP70.

Mammalian variants of the nucleic acid molecules encoding the human NIM1 kinase were
identified by using BLAST or BLAST2 ( (Basic Local Alignment Search Tool: Altschul gt al. (1997)

Nucleic Acids Res 25:3389-3402; Altschul (1993) J Mol Evol 36:290-300; and Altschul et al. (1990) T
Mol Biol 215:403-10, with default parameters), to identify clones in the LIFESEQ or ZOOSEQ
databases (Incyte Pharmacenticals) which aligned with SEQ ID NOs:1 and 3-23. The mammalian
variants are ZOOSEQ database template (Dec 99 build) 216150.1 (SEQ 1D NO:24) and Incyte clones:
701925441H1 (RALITXS03), 701910632H1 (RABYUNNO2), 701905514H1 (RABYUNS09),
701293826H1 (RABXNOTO04), and 700949543H1 (RASPNONO2) from rat and 700706950H1
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(MNBFNQTO1) from monkey; SEQ ID NOs:25-30, respectively. These nucleic acid molecules are
particularly useful for producing transgenic organisms which model human disorders and upon which
potential therapeutic treatments for such disorders may be tested.

The nucleic acid molecule, SEQ ID NO:1, and fragments thereof (SEQ ID NOs:3-30) may be
used in hybridization, amplification, and screening technologies to identify and distinguish among
SEQ ID NO:1 and similar molecules in a sample. The human molecules and their mammalian variants
may be used to produce transgenic organisms which model the human disorders and upon which
potential therapeutic treatments may be tested. Toxicology studies, clinical trials, and subject/patient
treatment profiles may be performed and monitored using theinuclei:: acid molecules, proteins,
antibodies and molecules and compounds identified using the nucleic acid molecules and proteins of
the present invention. :

Characterization and Use of the Invention
cDNA libraries

In a particular embodiment disclosed berein, mRNA was isolated from mammalian cells and
tissues using methods which are well known to those skilled in the art and used to prepace the cDNA
libraries. The Incyte clones listed above were isolated from mammalian cDNA libraties. Three-. ,
library preparations representative of the invention are described in the EXAMPLES below. The~-
consensus sequences were chemically and/or electronically assembled from fragments including
Ineyte clones and extension and/or shotgun sequences using computer programs such as PHRAP (P
Green, University of Washington, Seattle WA), GELVIEW Fragment Assembly system (Genetics
Computer Group, Madison WI), and AUTOASSEMBLER application (PE Biosystems, Foster City
CA). Clones, extension and/or shotgun sequences are electronically assembled into clusters and/or
master clusters.

Sequencing

Methods for sequencing nucleic acids are well known in the art and may be used to practice
any of the embodiments of the invention. These methods employ enzymes such as the Klenow
fragment of DNA polymerase I, SEQUENASE, Taq DNA polymerase and thermostable T7 DNA
polymerase (Amersham Pharmacia Biotech, Piscataway NJ), or combinations of polymerases and
proofreading exonucleases such as those found in the ELONGASE amplification system (Life
Technologies, Gaithersburg MD). Preferably, sequence preparation is automated with machines such
as the HYDRA microdispenser (Robbins Scientific, Summyvale CA), MICROLAB 2200 system
(Hamilton, Reno NV), and the DNA ENGINE thermal cycler (PTC200; M Research, Watertown
MA). Machines used for sequencing include the ABI PRISM 3700, 377 or 373 DNA sequencing
systems (PE Biosystems), the MEGABACE 1000 DNA sequencing system (Amersham Pharmacia
Biotech), and the like. The sequences may be analyzed using a variety of algorithms which are well
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known in the art and described in Ausubel et al. (1997; Shost Protgcols in Molecular Biology, John
Wiley & Sons, New York NY, unit 7.7) and Meyers (1995; Molecular Biology and Biotechnology,
‘Wiley VCH, New York NY, pp. 856-853).

Shotgun sequencing may also be used to complete the sequence of a particular cloned insert
of interest. Shotgun strategy involves randomly breaking the original insert into segments of various
sizes and cloning these fragments into vectors. The fragments are sequenced and reassembled using
overlapping ends until the entire sequence of the original insert is known. Shotgun sequencing
methods are well known in the art and use thermostable DNA polymerases, heat-labile DNA
polymerases, and primers chosen from representative regions flanking the nucleic acid molecules of
interest. Incomplete assembled sequences are inspected for identity using various algorithms or
programs such as CONSED (Gordon (1998) Genome Res 8:195-202) which are well known in the art.
Contaminating sequences including vector or chimeric sequences or deleted sequences can be removed
or restored, respectively, organizing the incomplete assembled sequences into finished sequences.
Extension of a Nucleic Acid Sequence .

The sequences of the invention may be extended using various PCR-based methods kn5Wn in
the ait. For example, the XL.-PCR kit (PE Biosysteros), nested primers, and commercially available
cDNA or genomic DNA libraries may be used o extend the nucleic acid sequence. For ail PCR-based .-
methods, primers may be designed nsing commercially available software, such as OLIGO 4.06 primer -,
analysis software (National Biosciences, Plymouth MN) to be about 22 to 30 nucleotides in length, to
have a GC content of about 50% or more, and to anneal to a target molecule at temperatures from
about 55C te about 68C. When extending a sequence to recover regulatory elements, it is preferable to
use genomic, rather than cDNA libraries.

USE OF THE MAMMALIAN NUCLEIC ACID MOLECULES

The nucleic acid molecule and fragments thereof can be used in hybridization technologies for
varions purposes. A probe may be designed or derived from unique regions such as the 5’ regulatory
region or from a nonconserved region (i.e., 5" or 3’ of the nucleoticles encoding the conserved catalytic
domain of the protein) and used in protocols to identify naturally occurring molecules encoding the
buman NIM1 kinase, allelic variants, or related molecules. The probe may be DNA or RNA, may be
single stranded and should have at least 50% sequence identity to any of the nucleic acid sequences,
SEQ ID NOs:3-30. Hybridization probes may be produced using oligolabeling, nick translation,
end-labeling, or PCR amplification in the presence of a reporter molecule. A vector containing the
nucleic acid molecule or a fragment thereof may be used to produce an mRNA probe in vitro by
addition of an RNA polymerase and labeled nucleotides. These procedures may be conducted using
comupercially available kits such as those provided by Amersham Pharmacia Biotech.
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The stringency of hybridization is determined by G+C content of the probe, salt concentration,
and temperature. In particular, stringency can be increased by reducing the concentration of salt or
raising the hybridization temperature. In solutions used for some membrane based hybridizations,
addition of an organic solvent such as formamide allows the reaction to occur at a lower temperature.
Hybridization can be performed at low stringency with buffers, such as 5xS8C with 1% sodium
dodecyl sulfate (SDS) at 60° C, which permits the formation of 2 hybridization complex between
nucleic acid sequences that contain some mismatches. Subsequent washes are performed at higher
stringency with buffers such as 0.2xSSC with 0.1% SDS at either 45° C (medium stringency) or 68° C
(high stringency). At high stringency, hybridization complexes will remain stable only where the
nucleic acid molecules are completely complementary. In some membrane-based hybridizations,
preferably 35% or most preferably 50%, formamide can be added to the hybridization solution to
reduce the temperature at which hybridization is performed, and background signals can be reduced by

- the use of other detergents such as Sarkosyl or Triton X-100 and & blocking agent such as denatured

satmon sperm DNA. Selection of components and conditions for hybridization are well known to
-those skilled in the art and are reviewed in Ausubel (supra) and Sambrook et al. (1989) Molecular

“Clenirig, A Laboratory Manual, Cold Spring Harbor Press, Plainview NY. . >
"+ Arrays may be prepared and analyzed vsing methods known in the art. Oligonucleotides may

be used as either probes or targets in am array. The array can be used to monitor the expression level
of large numbers of genes simultancously and to identify genetic variants, mutations, and single
nucleotide polymerphisms. Such information may be used to determine gene function; to understand
the genetic basis of a condition, disease, or disorder; to diagnose a condition, disease, or disorder; and
to develop and monitor the activities of therapeutic agents. (See, e.g., Brennan et al. (1995) USPN
5,474,796; Schena et al. (1996) Proc. Natl. Acad. Sci. 93:10614-10619; Baldeschweiler et al. (1995)
PCT application W095/251116; Shalon et al. (1995) PCT application W095/35505; Heller et al.
(1997) Proc. Natl. Acad. Sci. 94:2150-2155; and Heller et al. (1997) USPN 5,605,662.)

Hybridization probes are also useful in inapping the naturally occurring genomic sequence.
The probes may be hybridized to: 1) a particular chromosome, 2) a specific region of a chromosome,
or 3) artificial chromosome construction such as human artificial chromosome (HAC), yeast artificial
chromosome (YAC), bacterial artificial chromosome (BAC), bacterial P1 construction, or single
chromosome cDNA Lbraries.
Expression
. A multitude of nucleic acid molecules encoding NIM1 kinase may be cloned into a vector and
used to express the protein, or portions thereof, in host cells. The nucleic acid sequence can be
engineered by such methods as DNA shuffling (USPN 5,830,721) and site-directed mutagenesis to

create new restriction sites, alter glycosylation patterns, change codon preference to increase
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expression in a particular host, produce splice variants, extend half-life, and the like. The expression
vector may contain transcriptional and translational control elements (promoters, enhancers, specific
initiation signals, and polyadenylated 3' sequence) from various sources which have been selected for
their efficiency in a particular host. The vector, nuclejc acid molecule, and regulatory elements are
combined using in vitro recombinant DNA techniques, synthetic techniques, and/or in vivo genetic
recombination techniques well known in the art and described in Sambrook (supra, ch. 4, 8, 16 and
17).

A.variety of bost systems may be transformed with an expression vector. These include, but
are not limited to, bacteria transformed with recombinant bacteriophage, plasmid, or cosmid DNA
expression vectors; yeast transformed with yeast expression vectors; insect cell systems transformed
with baculovirus expression vectors; plant cell systems transformed with expression vectors containing
viral and/or bacterial elements, or animal cell systems (Ausubel supra, unit 16). For example, an
adenovirus transcription/translation complex may be utilized in mammalian cells. After sequences are
ligated into the E1 or E3 region of the viral genome, the infective virus is used to transform and
express the protein in host cells. The Rous sarcoma virus eshancer or SV40 or EBV-based vectors

may also be used for high-level protein expression.

*“et » Routine cloning, subcloning, and propagation of nucleic acid sequences can be aclieved using+

the multifunctional pBLUESCRIPT vector (Stratagene, La Jolla CA) or pSPORT1 plasmid {Life
Technologies). Introduction of a nucleic acid sequence into the multiple cloning site. of these vectors
disrupts the lacZ gene and allows colorimetric screening for transformed bacteria. In addition, these
vectors may be useful for in vitro transcription, dideoxy sequeneihg, single strand rescue with helper
phage, and creation of nested deletions in the cloned sequence.

For long term production of recombinant proteins, the vector can be stably transformed into
cell lines along with a selectable or visible marker gene on the same or on a separate vector. After
transformation, cells are allowed to grow for about 1 to 2 days in enriched media and then are
transferred to selective media. Selectable markers, antimetabolite, antibiotic, or herbicide resistance

genes, canfer resistance to the relevant selective agent and allow growth and recovery of cells which

R

snccessfully express the introduced sequences. clones identified either by survival on
selective media or by the expression of visible markers, such as anthocyanins, green fluorescent
protein (GFP), B glucuronidase, luciferase and the like, may be propagated using culture techniques.
Visible markers are also used to quantify the amount of protein expressed by the introduced genes.
Verification that the host cell contains the desired mammalian nucleic acid molecule is based on
DNA-DNA or DNA-RNA hybridizations or PCR amplification techniques.

The host cell may be chosen for its ability to modify a recombinani protein in a desired

fashion. Such modifications include acetylation, carboxylation, glycosylation, phosphorylation,
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lipidation, acylation and the like. Post-translational processing which cleaves a “prepro” form may

also be used to specify protein targeting, folding, and/or activity. Different host cells available from

" 1

isms for post-f lational

the ATCC which have specific cellular machinery and characteristic
activities may be chosen to ensure the correct modification and processing of the recombinant protein.
Recovery of Proteins from Cell Culture

Heterologous moieties engineered into a vector for ease of purification include glutathione S-
transferase (GST), calmodulin binding peptide (CBP), 6-His, FLAG, MYC, and the like. GST, CBP,
and 6-His are purified using commercially available affinity matrices such as immobilized glutathione,
calmodulin, and metal-chelate resins, respectively. FLAG and MYC are purified using commercially
available monoclonal and polyclonal antibodies. A proteolytic cleavage site may be located between
the desired protein sequence and the heterologous moiety for ease of separation following purification.
Methods for recombinant protein expression and purification are discussed in Ausubel (supra, it 16)
and are commercially available.

Chemical Synthesis of Peptides
Proteins or portions thereof may be produced not only by recombinant methods, but also by

using chemical methods well known in the art. Solid phase peptide synthesis may be-carried out in a

" ““patchiwise or continuous flow process which sequentially adds u-amino- and side chain-protected
“+-amino acid residues to an insoluble polymeric support via a linker group. A linker group such as

- -methylamine-derivatized polyethylene glycol is attached to poly(styrene-co-divinylbenzene) to form

the support resin. The amino acid residues are N-o-protected by acid labile Boc (t-butyloxycarbonyly
or base-labile Fmoc (9-fluorenylmethoxycarbonyl). The carboxyl group of the protected amino acid is
coupled to the amine of the linker group to ancher the residue to the solid phase support resin.
Trifluoroacetic acid or piperidine are used to remove the protecting group in the case of Boc or Fmoc,
respectively. Each additional amino acid is added to the anchored residue using a coupling agent or
pre-activated amino acid derivative, and the resin is washed. The full length peptide is synthesized by
sequential deprotection, conpling of derivitized amino acids, and washing with dichloromethane
and/or N, N-dimethylformamide. The peptide is cleaved between the peptide carboxy terminus and
the linker group to yield a peptide acid or amide. (Novabjochem 1997/98 Catalog and Peptide
Synthesis Handbook, San Diego CA pp. S1-S20). Automated synthesis may also be carried out on
machines such as the ABI 431 A peptide synthesizer (PE Biosystems). A protein or portion thereof
may be substantially purified by preparative high performance liquid chromatography and its
composition confirmed by amino acid analysis or by sequencing (Creighton (1984) Proteins,
Structures and Molecular Properties, WH Freeman, New York NY).

Preparation and Screening of Antibodies

Various hosts including goats, rabbits, rats, mice, humens, and others may be immunized by
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injection with human NIM1 kinase or any portion thereof. Adjuvants such as Freund's, mineral gels,
and surface active substances such as lysolecithin, phuironic polyols, polyanions, peptides, oil
emulsions, keyhole limpet hemacyanin (KLH), and dinjtrophenol may be used to increase
immunological response. The oligopeptide, peptide, or portion of protein used to induce antibodies
should consist of at least about five amino acids, more preferably ten amino acids, which are identical
to a portion of the natural protein. Oligopeptides may be fused with proteins such as KLH in order to
produce antibodies to the chimeric molecule.

Monoclonal antibodies may be prepared using any technique which provides for the
production of antibodies by continuous cell lines in culture. These include, but are not limited to, the
hybridoma technique, the human B-cell hybridoma technique, and the EBV-hybridoma technique.
(See, e.g., Kobler et al. (1975) Nature 256:495-497; Kozhor et al. (1985) J. Imnminol Methods 81:31-
42; Cote et al. (1983) Proc Nat]l Acad Sci 80:2026-2030; and Cole et al. (1984) Mol Cell Biol 62:109-
120))

Alternatively, techniques described for the production of single chain antibodies may be
adapted, using methods known in the art, to produce epitope specific single chain antibodies.
Antibody fragments which contain specific binding sites for.epitopes of the human NIM1 kinase may
also be generated. For example, such fragments include; but are net limited to, F(ab’)2 fragments
produced by pepsin digestion of the antibody molecule and Fab fragments generated by reducing the
disulfide bridges of the F(ab)2 fragments. Alternatively, Fab expression libraries may be constructed
to allow rapid and easy identification of monoclonal Fab fragments with the desired specificity. (See,
e.g., Huse et al. (1989) Science 246:1275-1281.)

The buman NIM1 kinase or a portion thereof may be used in screening assays of phagemid or
B-lymphocyte immunoglobulin libraries to identify antibodies having the desired specificity.
Numerous protocols for competitive binding or immunoassays using either polyclonal or monoclonal

antibedies with established specificities are well known in the art. Such immunoassays typically

1

involve the of complex fi the protein and its specific antibody. A two-

. site, monoclonal-based immunoassay utilizing monoclonal antibodies reactive to two non-interfering

epitopes is preferred, but a competitive binding assay may also be employed (Pound (1998)
Immunochemical Protocols, Humana Press, Totowa NJ).

eling of Molecules for Assa
A wide variety of labels and conjugation techniques are known by those skilled in the art and
may be used in various nucleic acid, amino acid, and antibody assays. Synthesis of labeled molecules
may be achieved using Promega (Madison WI) or Ametsham Pharmacia Biotech kits for incorporation
of a labeled mucleotide such as ®P-dCTP, Cy3-dCTP or Cy5-dCTP or amino acid such as ¥S-

methionine. Nucleotides and amino acids may be direcily labeled with a variety of substances
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including fluorescent, chemiluminescent, or chromogenic agents, and the like, by chemical
conjugation to amines, thiols and other groups present in the molecules using reagents such as
BIODIPY or FITC (Molecular Probes, Eugene OR).
DIAGNOSTICS

The nucleic acid molecules, fragments, oligonucleotides, complementary RNA and DNA
molecules, and PNAs and may be used to detect and quantify altered gene expression,
absence/presence vs. excess, expression of mRNAs or to monitor mRNA levels during therapentic

intervention. Similarly antibodies which specifically bind the human NIM1 kinase may be used to

quantitate the protein. Disorders iated with altered expression include akathesia, Alzhetmer’s
disease, amnesia, amyotrophic lateral sclerosis, anxiety, hereditary ataxias, cerebral palsy, dementia,
dermatomyositis, dystonias, Down’s syndrome, epilepsy, ischemic cerebrovascular disease,
cerebelloretinal hemangioblastomatosis, Huntington’s disease, bacterial and viral meningitis, multiple
sclerosis, muscular dystrophy, myasthenia gravis, cerebral neoplasms, neurofibromatosis, Parkinson’s
disease, Pick’s disease, polymyositis, retinitis pigmentosa, schizophrenia, stroke, and cancers such as
adenocarcinoma, leukenia, lymphoma, melanoma, myeloma, sarcoma, teratocarcinoma, and, in

particular, cancers of the adrenal gland, bladder, bone, bone marrow, brain, breast, cervix, gall

bladder, ganglia, gastrointestinal tract, heart, kidney; liver, lung, muscle, ovary, pancreas, parathyroid,
penis, prostate, salivary glands, skin, spleen, testis, thymus, thyroid, and uterus. The diagnostic assay -

may use hybridization or amplification technology to compare gene expression in a biclogical sample
from a paticnt to standard samples in order to detect altered gene expression. Qualitative or
quantitative methods for this comparison are well known in the art.

For example, the nucleic acid molecule or probe may be labeled by standard methods and
added to a biological sample from a patient under conditions for the formation of hybridization
complexes. After an incubation period, the sample is washed and the amount of label (or signal)
asseciated with hybridization complexes, is quantified and compared with a standard value. If the
amount of label in the patient sample is significantly altered in comparison to the standard value, then
the presence of the associated condition, disease or disorder is indicated.

In order to provide a basis for the diagnosis of a condition, disease or disorder associated with

Tard blich

gene expression, a normal or ex. ion profile is d. This may be accomplished by
combining a biological sample taken from normal subjects, either animal or human, with a probe under
conditions for hybridization or amplification. Standard hybridization may be quantified by comparing
the values obtained using normal subjects with values from an experiment in which a known amount
of a substantially purified target sequence is used. Standard values obtained in this manner may be
compared with values obtained from samples from patients who are symptomatic for a particular

condition, disease, or disorder. Deviation from standard values toward those associated with a
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particular condition is used to diagnose that condition.

Such assays may also be used to evaluate the efficacy of a particular therapeutic treatment
regimen in animal studies and in clinical trial or to monitor the treatment of an individual patient.
Once the presence of a condition is established and a treatment protocol is initiated, diagnostic assays
may be repeated on a regular basis to determine if the level of expression in the patient begius to
approximate that which is observed in 2 normal subject. The results obtained from successive assays
may be used to show the efficacy of treatment over a period ranging from several days to months.
Immunological Methods

Detection and quantification of a protein using either specific polyclonal or monocional
antibodies are known in the art. Examples of such techniques include enzyme-linked immunosorbent
assays (ELISAs), radioimmunoassays (RIAs), and fluorescence activated cell sorting (FACS). A
two-site, monoclonal-based immunoassay utilizing monoclonal antibodies reactive to two
non-interfering epitopes is preferred, but a competitive binding assay may be employed. (See, e.g.,
Coligan et al: (1997) Current Protocols in Immunology, Wiley-Interscience, New York NY: and
Pound, supra.)

THERAPEUTICS B

Chemical and structural simiilarity, in the context of the kinase catalytic donain, exists ¢
between regions of buman NIM1 kinase (SEQ ID NC:2) and the kinases shown in Figures 4A-4C
(SEQ ID NOs: 31-35. In addition, gene expression is highly associated with brain, prostate, and breast
and with cancers as shown in Figures 2 and 3. The buman NIM1 kinase appears to play a role in
disorders of the brain and nervous system, particularly brain cancer, stroke, epilepsy and Huntington’s
disease, and cancers of the brain, cervix, colon, lung, ovary, and prostate. In the treatment of
conditions associated with highly increased expression such as brain and breast cancers, it is desirable
to decrease expression or protein activity.

In one embodiment, an inhibitor, antagonist or antibody of human NIM1 kinase may be
administered to a subject to treat or prevent a condition associated with increased expression or
activity. Examples of such conditions include, but are not limited to, akathesia, Alzheimar’s-disease,
amnesia, amyotrophic lateral sclerosis, anxiety, hereditary ataxias, cerebral palsy, dementia,
dermatomyositis, dystonias, Down’s syndrome, epilepsy, ischemic cerebrovascular disease,
cerebelloretinal hemangioblastomatosis, Huntington’s disease, bacterial and viral meningitis, multiple
sclerosis, muscular dystrophy, myasthenia gravis, cerebral neoplasms, neurofibromatosis, Parkinson’s
disease, Pick’s disease, polymyositis, retinitis pigmentosa, schizophrenia, stroke, and cancers such as
adenocarcinoma, leukemia, lymphoma, melanoma, myeloma, sarcoma, teratocarcinoma, and, in
particular, cancers of the adrenal gland, bladder, bone, bone marrow, brain, breast, cervix, gall

bladder, ganglia, gastrointestinal tract, heart, kidney, liver, lung, muscle, ovary, pancreas, parathyroid,
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penis, prostate, salivary glands, skin, spleen, testis, thymus, thyroid, and uterus.

In another embodiment, a pharmaceutical composition comprising an inhibitor, antagonist or
antibody of NIM1 kinase in conjunction with a pharmaceutical carrier may be administered to a
subject to treat or prevent a condition associated with altered expression or activity of the endogenous
protein including, but not limited to, those provided above.

In an additional embodirment, a vector expressing the complement of the nucleic acid molecule
or fragments thereof may be administered to a subject to treat or prevent a condition associated with
altered lifespan, expression, or activity of the protein i.nclucﬁng, but not limited to, those described
above.

Any of the nucleic acid molecules, complementary molecules and fragments thereof, proteins
or portions thereof, vectors delivering these nucleic acid molecules or proteins, and their ligands may
be administered in combination with other therapeutic agents. Selection of the agents for use in
combination therapy may be made by one of ordinary skill in the art according to conventional
pharmaceutical principles. A combination of therapeutic agents may act synergistically to effect
prevention or treatment of a particular condition at a lower dosage of each agent.

Modification of Gene Bxpression Using Nucleic Acids
Gene expressien may be-modified-by designing compl y or anti molecules (DNA,

RNA, or PNA) to the control, 5% 3, or other regulatory regions of the gene encoding NIMIkinase.
Oligonucleotides designed with reference to the transcription initiation site are preferred. Similarly,
inhibition can be achieved using triple helix base-pairing which inhibits the binding of polymerases,
transcription factors, or regulatory molecules (Gee et al. In: Huber and Carr (1994) Molecular and
Immunologic Approaches, Futura Publishing, Mt. Kisco NY, pp. 163-177). A complementary
molecule may also be designed to block translation by preventing binding between ribosomes and
mRNA. Inone alternative, a library of nucleic acid molecules or fragments thereof may be screened
to identify those which specifically bind a regulatory, nontranslated sequence .

Ribozymes, enzymatic RNA molecules, may also be used to catalyze the specific cleavage of
RNA. The mechanism of ribozyme action involves sequence-specific hybridization of the ribozyme
molecule to complementary target RNA followed by endonucleolytic cleavage at sites such as GUA,
GUU, and GUC. Once such sites are identified, an oligonucleotide with the same sequence may be
evatuated for secondary structural featares which would render the oligonucleotide inoperable. The
suitability of candidate targets may also be evaluated by testing their hybridization with
complementary oligonucleotides using ribonuclease protection assays.

Complementary nucleic acids and ribozymes of the invention may be prepared via
recombinant expression, in vitro or in vivo, or using solid phase phosphoramidite chemical synthesis.
In addition, RNA molecules may be modified to increase intracellular stability and half-life by
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addition of flanking sequences at the 5" and/or 3’ ends of the molecule or by the use of
phosphorothioate or 2’ G-methyl rather than phosphodiesterase linkages within the backbone of the
molecule. Modification is inherent in the production of PNAs and can be extended to other nucleic
acid molecules. Either the inclusion of nontraditional bases such as inosine, queosine, and
wybutosine, and or the modification of adenine, cytidine, guanine, thymine, and uridine with acetyl-,
methyl-, thio- groups renders the molecule less available to endogenous endonucleases.
Screening and Purification Assays

The mucleic acid molecule encoding the human Nim! kinase may be used to screen a library of
molecules or compounds for specific binding affinity. The libraries may be aptamers, DNA

molecules, RNA molecules, PINAs, peptides, proteins such as transcription factors, enhancers,

repressors, and other ligands which regulate the activity, replication, transcription, or translation of the
nucleic acid molecule in the biological system. The assay involves combining the nucleic acid
molecule or a fragment thereof with the library of molecules under conditions allowing specific
binding, and detecting specific binding to identify at least one molecule which specifically binds the
single stranded or double stranded nucleic acid molecule.

In one embodiment, the polynucleotide of the invention may be incubated with a library of

isolated and purified molecules or compounds and binding activity determined by methods well known.

in the art, e.g., a gel-retardation assay (USPN 6,010,849) or a reticulocyte Iysate transcriptional assay.
In another embodiment, the polynucleotide may be incubated with nuclear extracts from biopsied
and/or cultured cells and tissues. Specific binding between the polynucleotide and a molecule or
compound in the nuclear extract is initially determined by gel shift assay and may be later confirmed
by raising antibodies against that molecule or compound. When these antibodies are added into the
assay, they cause a supershift in the gel-retardation assay.

In another embodiment, the polynucleotide may be used to purify a molecule or compound
using affinity chromatography methods well known in the art. In one embodiment, the pelynucleotide
is chemically reacted with cyanogen bromide groups on a polymeric resin or gel. Then a sample is
passed over and reacts with or binds to the polynucleotide. The molecule or compound which is
bound to the polynucleotide may be released from the polynucleotide by increasing the salt
concentration of the flow-through medium and collected.

In a further embodiment,, the protein or a portion thereof may be used to purify a ligand from
a sample. A method for using 2 mammalian protein or a portion thereof to purify a ligand would
involve combining the protein or a portion thereof with a sample under conditions to allow specific
binding, detecting specific binding between the protein and ligand, recovering the bound protein, and
using an appropriate chaotropic agent to separate the protein from the purified ligand.

In a preferred embodiment, human NIM1 kinase or a portion thereof may be used to screen
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libraries of molecules or compounds in any of a variety of screening assays. The portion of the
protein employed in such screening may be free in solution, affixed to an abiotic or biotic substrate
(e.g. borne on a cell surface), or located intracellularly. For example, in one method, viable or fixed
prokaryotic host cells that are stably transformed with recombinant nucleic acids that have expressed
and positioned a polypeptide on their cell surface can be used in screening assays. The cells are
screened against libraries or a plurality of ligands and the specificity of binding or formation of

)t t the

¢

P d polypeptide and the ligand may be measured. Specific binding

between the protein and molecule may be measured. Depending on the kind of library being screened,

3

the assay may be used to identify DNA molecules, RNA molecules, peptide nucleic acids, peptides,

proteins, mimeti gonists, antibodies, immunoglobulins, inhibitors, and drugs or any
other ligand, which specifically binds the protein.

In one aspect, this invention comtemplates a method for high thmughput screening using very
small assay volumes and very small amounts of test compound as described in USPN 5,876,946,
incorporated herein by reference. This method is used to screen large numbers of molecules and
compounds via specific binding. In another aspect, this invention also contemplates the use of
competitive drug screening assays in which neutralizing antibodies capable of binding the polypepiide
specifically compete with a test compound capable of binding to the polypeptide or oligopeptide or
portion thereof. Molecules or compounds identified by screening may be used in a mammalian model -
system to evalnate their toxicity, diagnostic, or therapeutic potential.

Pharmacology

Pharmaceutical compositions are those substances wherein the active ingredients are
contained in an effective amount to achieve a desired and intended purpose. The determination of an
effective dose is well within the capability of those skilled in the art. For any compound, the
therapeutically effective dose may be estimated initially either in cell culture assays or in animal
models. The animal model is also used to achieve a desirable concentration range and route of
administration. Such information may then be nsed to determine useful doses and routes for
administration in humans.

A therapeutically effective dose refers fo that amount of protein or inhibitor which ameliorates
the symptoms or condition. Therapeutic efficacy and toxicity of such agents may be determined by
standard pharmacentical procedures in cell cultures or experimental animals, e.g., ED50 (the dose
therapeutically effective in 50% of the population) and LD50 (the dose lethal to 50% of the
population). The dose ratio
between toxic and therapeutic effects is the therapeutic index, and it may be expressed as the ratio,
LDSO/EDS0. Pharmaceutical compositions which exhibit large therapeutic indexes are preferred. The

data obtained from cell culture assays and animal studies are used in formulating a range of dosage for
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human use.
Model Systems

Animal models may be used as bioassays where they exhibit a phenotypic response similar to
that of humans and where exposure conditions are relevant to human exposures. Mammals are the
most common models, and most infectious agent, cancer, drug, and toxicity studies are performed on
rodents such as rats or mice because of low cost, availability, lifespan, reproductive potential, and
abundant reference literature. Inbred and outbred rodent strains provide a convenient model for
investigation of the phbysiological consequences of under- or over-expression of genes of interest and
for the development of methods for diagnosis and treatment of diseases. A mammal inbred to over-
express a particular gene (for example, secreted in milk) may also serve as a convenient source of the
protein expressed by that gene.
Toxicology

Toxicology is the study of the effects of agents on living systems. The majority of toxicity
studies are performed on rats or mice. Observation of qualitative and quantitative changes in

physiology, behavior, homeostatic processes, and lethality in the rats or mice are used to generate a

toxisity profile and to assess potential consequences on human health following exposure ro-the agent.

* - *+ Qenetic toxicology identifies and analyzes the effect of an agent on the rate of endogenous,
spontaneous, and induced genetic mutations. Genotoxic agents usually bave common: chemical or
physical properties that facilitate interaction with nucleic acids and are most harmful when
chromosomal aberrations are transmitted to progeny. Toxicological studies may identify agents that
increase the frequency of structural or functional abnormalities in the tissues of the progeny if
administered to either parent before conception, to the mother during pregnancy, or to the developing
organism. Mice and rats are most frequently used in these tests because their short reproductive cycle
allows the production of the mumbers of organisms needed to satisfy statistical requirements.

Acute toxicity tests are based on a single administration of an agent to the subject to determine
the symptomology or lethality of the agent. Three experiments are conducted: 1) an initial dose-
range-finding experiment, 2) an experiment to narrow the rangé of effective doses, and 3) a final
experiment for establishing the dose—reéponse curve.

Subchronic toxicity tests are based on the repeated administration of an agent. Rat and dog
are commonly used in these studies to provide data from species in different families. With the
exception of carcinogenesis, there is considerable evidence that daily administration of an agent at
high-dose concentrations for periods of three to four months will reveal most forms of toxicity in adult
animals.

Chronic toxicity tests, with a duration of a year or more, are used to demonstrate either the

absence of toxicity or the carcinogenic potential of an agent. When studies are conducted on rats, a
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minimum of three test groups plus one control group are used, and animals are examined and
monitored at the outset and at intervals throughout the experiment.
Transgenic Animal Models '

Transgenic zodents that over-express or under-express a gene of interest may be inbred and
used to model human diseases or to test therapeutic or toxic agents. (See, e.g., USPN 5,175,383 and
USPN 5,767,337.) In some cases, the introduced gene may be activated at a specific time in a specific

tissue type during fetal or.p | develop Expression of the is monitored by
Analysis of phenotype, of tissue-specific mRNA expression, or of serum and tissue protein levels in
transgenic animals before, during, and after challenge with experimemalldrug therapies.
Embryonic Stem Cells

Embryonic (ES) stem cells isolated from rodent embryos retain the potential to form
embryonic tissues. When ES cells are placed inside a catrier embryo, they resume normal

development and contribute to tissues of the live-born animal. ES cells are the preferred cells used in

- the creation of experimental knockout and knockin rodent strains. Mouse ES cells, such as the mouse
- 129/8v) cell line, are derived from the early mouse embryo and are grown under culture conditions

~well knowf in the art. Vectors used to produce a transgenic strain contain a disease geoe candidate

and'a miarker gen, the latter serves to identify the presence of the introduced disease gene.” The vector
is transformed into ES cells by methods well known in the art, and transformed ES-cells are identified
and microinjected into mouse cell blastocysts such as those from the C57BL/6 mouse strain. The
blastocysts are surgically transferred to pseudopregnant daxos, and the resulting chimeric progeny are
genotyped and bred to produce heterozygous or homozygous strains.

ES cells derived from human blastocysts may be manipulated in vitro to differentiate into at
least eight separate cell lineages. These lineages are used to study the differentiation of varions cell
types and tissues in vitro, and they include endoderm, mesoderm, and ectodermal cell types which
differentiate into, for example, neural cells, hematopoietic lineages, and cardiomyocytes.

Knockout Analysis
In gene knockout analysis, a region of a

o

gene is ically modified to include
2 non-mammalian gene such as the neomycin phosphotransferase gene (neo; Capecchi (1989) Science
244:1288-1292). The modified gene is transformed into cultured ES cells and integrates into the
endogenous genome by homologous recombination. The inserted sequence disrupts transcription and
translation of the endogenous gene. Transformed cells are injected into rodent blastulae, and the
blastulae are implanted into pseudopregnant dams. Transgenic progeny are crossbred to obtain
homozygous inbred lines which lack a functional copy of the mammalian gene. In one example, the
mammalian gene is a human gene.

Knockin Analysis
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ES cells can be nsed to create knockin humanized animals (pigs) or transgenic animal models
(mice or rats) of hurnan diseases. With knockin technology, a region of a human gene is injected into
aninal ES cells, and the human sequence integrates into the animal cell genome. Transformed cells
are injected into blastulae and the blastulae are implanted as described above. Transgenic progeny or
inbred lines are studied and treated with potential pbarmaceutical agents to obtain information on
treatment of the analogous human condition. These methods have been used to model several human
diseases.

In additional embodiments, the nucleic acid molecules which encode the mammalian protein
may be used in any molecular biology techniques that have yet to be developed, provided the new
techniques rely on properties of nucleic acid molecules that are currently known, including, but not
limited to, such properties as the triplet genetic code and specific base pair interactions.

EXAMPLES

It is to be understood that this invention is not limited to the particular machines, materials and
methods described. Although particular embodiments are described, equivalent embodiments may be
used to practice the invention. The described embodiments are not intended to limit the scope of the

. -invéntion which is limited only by the appended claims. The examples below aie provided to illustrate

the subject invention and are not included for the purpose of limiting the invention: For purposes of
example, preparation of the human cerebellum (CRBLNOTO1), prostate (PROSBPT03), and
normalized brain (BRAINONO1) libraries will be described.
I ¢DNA Library Construction
Cerebellum

The tissue used for cerebellum library construction was obtained from a 69 year-old,
Caucasian male (RT95-05-0301; International Institute for Advanced Medicine, Exton PA). The
frozen tissue was homogenized and Iysed using a POLYTRON homogenizer (PT-3000; Brinkmann
Instruments, Westbury NJ). The reagents and exiraction procedures were used as supplied in the RNA.
Isolation kit (Stratagene). The lysate was centrifuged over a 5.7 M CsCl cushion using an SW28 rotor
in an L8-70M ultracentrifuge (Beckman Coulter, Fullerton CA ) for 18 hr at 25,000 rpm at ambient
temperature. The RNA was extracted twice with phenol chloroform, pH 8.0, and once with acid

1

phenol, pH 4.0; precipitated using 0.3 M sodium acetate and 2.5 of ethanol; pended in
water; and treated with DNase for 15 min at 37C. The RNA was isolated with the OLIGOTEX kit
(Qiagen, Chatsworth CA) and used to construct the cDNA library.
Prostate

Diseased prostate tissne removed from a 59-year-old Caucasian male during a radical
pr&statactomy was used to construct the PROSBPTO3 library. Pathology for the tumor indicated

adenocarcinoma, Gleason grade 3+3, with microscopic foci involving the right and left sides
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peripherally. The tumor was confined and did not involve the capsule. High-grade prostatic
intraepithelial neoplasia was identified on the right side peripherally. The patient presented with
elevated prostate specific antigen (PSA). Family history included cerebrovascular disease in both
parents and prostate cancer in a sibling.

To construct the cDNA library, 2.4 micrograms of palyA RNA was used according to the
recommended protocols in the SUPERSCRIPT Plasmid system (Life Technologies). First strand
cDNA synthesis was accomplished using oligo d(T) priming, and sccond strand synthesis was
performed using a combination of DNA polymerase 1, E. coli ligase, and RNase H. The cDNA was
blunted with T4 polymerase, and a Sal I linker was added to the blunt end of the cDNA. The Sal I
adapted, double stranded cDNAs were the digested with Not I and fractionated on a SEPHAROSE
CLAB column {Amersham Pharmacia Biotech).

Those cerebellum cDNAs exceeding 400 bp were ligated into pSPORT I plasmid which was
subsequently transformed into DHSe competent cells (Life Technologies). Those prostate cDNAs
exceeding 400 bp were ligated into the Notl and EcoRI sites of the pINCY plasmid (Incyte
Pharmaceuticals) which was subsequently d into comp DHS5¢ or ELECTROMAX

"" DHI0B competent cells (Life Technologies).

Normalized Brain

For purposes of example, the normalization of the uman brain library (BRAINONO1) is
described. About4.9 x 10° independent clones of the BRAINOTO3 plasmid library in E, coli strain
DHI2S competent cells (Life Technologies) were grown in liquid culture under carbenicillin (25 mg/t)
and methicillin (1 mg/ml) selection following transformation by electroporation. To reduce the
number of excess cDNA copies according to their abundance levels in the library, the cDNA library
was normalized in a single round according to the procedure of Soares et al. (1994, Proc Natl Acad Sci
91:9228-9232), with the following medifications. The primer to template ratio in the primer extension
reaction was increased from 2:1 to 10:1. The dNTP concentration in the reaction was rednced to 150
pM for each dNTP to allow the generation of longer (400 t01000 nt) primer extension products. The
reannealing hybridization was extended from 13 to 48 hr. The single stranded DNA circles of the
normalized library were purified by hydroxyapatite chromatography and converted to partiaily double-
stranded by random priming, followed by electroporation into E. coli strain DH10B competent cells
(Life Technologies).
u Construction of pINCY Plasmid

The plasmid was constructed by digesting the pSPORT1 plasmid (Life Technologies) with
EcoR1 restriction enzyme (New England Biolabs, Beverly MA) and filling the overhanging ends nsing
Klenow enzyme (New England Biolabs) and 2°-deoxynucleotide 5'-triphosphates (AINTPs). The
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plasmid was self-ligated and transformed into the bacterial host, E. coli strain JM109.

An intermediate plasmid produced by the bacteria (pSPORT 1-ARI) showed no digestion with
EcoRIand was digested with Hind III (New England Biolabs) and the overhanging ends were again
filled in with Klenow and dNTPs. A linker sequence was phospborylated, ligated onto the 5’ blunt
end, digested with EcoR1, and self-ligated. Following transformation into JM109 host cells, plasmids
were isolated and tested for preferential digestibility with EcoRI, but not with Hind I A single
colony that met this criteria was designated pINCY plasmid.

After testing the plasmid for its ability to incorporate cDNAs from a library prepared using
NotT and EcoRI restriction enzymes, several clones were sequenced; and a single clone containing an
insert of approximately 0.8 kb was selected from which to prepare a large quantity of the plasmid.
After digestion with Notl and EcoRI, the plasmid was isolated on an agarose gel and purified using a
QIAQUICK column (Qiagen) for use in library construction.

1 Isolation and Sequencing of cDNA Clones

Plasmid DNA was released from the cells and purified using cither the MINIPREP Kit (Edge
Biosystems, Gaithersburg MD) or the REAL Prep 96 plasmid kit (Qiagen). This kit consists of a 96-
well block with reagents for 960 purifications. The recommended protocel was employed except for
the following changes: 1) the bacteria were cultured in 1 ml of sterile Tertific Broth (Life
Technologies) with carbenicillin at 25 mg/l and glycerolat 0.4%; 2) after inoculation, the cells were
culttured for 19 hours and then lysed with 0.3 ml of lysis buffer; and 3) following isopropanol
precipitation, the plasmid DNA pellet was resuspended in 0.1 ml of distilled water. Afier the last step
in the protocol, samples were transferred to a 96-well block for storage at 4C.

The cDNAs were prepared for sequencing using the MICROLAB 2200 system (Hamilton,
Reno NV) in combination with the DNA ENGINE thermal cyclers (MJ Research). The cDNAs were
sequenced by the method of Sanger and Coulson (1975; T Mol Biol 94:441-448) using an ABI PRISM
377 sequencing system (PE Biosystems) or the MEGABASE 1000 DNA sequencing system
(Amersham Pharmacia Biotech). Most of the isolates were sequenced according to standard ABI
protocols and kits (PE Biosystems) with solution volumes of 0.25x - 1.0x concentrations. In the
alternative, cDNAs were sequenced nsing solutions and dyes from Amersham Pharmacia Biotech.

v E ion of cDNA Seqi

The nucleic acid molecules were extended using a cDNA clone and oligonucleotide primers.
One primer was synthesized to initiate 5’ extension of the known fragment, and the other, to initiate 3°
extension of the known fragment. The initial primers were designed using OLIGO 4.06 software
(National Biosciences, Plymouth MN), or another appropriate program, to be about 22 to 30
nucleotides in length, to have a GC content of about 50% or more, and to anneal to the target sequence
at temperatures of about 68C ta about 72C. Any stretch of nucleotides that would result in hairpin
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structures and primer-primer dimerizations was avoided.

Selected cDNA libraries were used as templates to extend the sequence. If more than one
extension was necessary or desired, additional or nested sets of primers were designed. Preferred
libraries are ones that have been size-selected to include larger cDNAs. Also, random primed libraries
are preferred because they will contain more sequences with the 5” and upstream regions of genes. A
randomly primed library is particularly useful if an oligo d(T) library does not yield a full length
¢DNA. Gepomic libraries are useful for extension 5’ of the promoter binding region in order to obtain
regulatory elements.

High fidelity amplification was obtained by PCR using methods such as that taught in USPN
5,932,451, PCR was performed in 96-well plates using the DNA ENGINE thermal cycler (MJ
Research). The reaction mix contained DNA template, 200 nimol of each primer, reaction buffer
containing Mg®, (NH,),50,, and B-mercaptoethanol, Taq DNA polymerase (Amersham Pharmacia
Biotech), ELONGASE enzyme (Life Technologies), and Pfu DNA polymerase (Stratagene), with the
following parameters for primer pair PCI A and PCLB (Incyte Pharmaceuticals): Step 1: 94C, three
min; Step 2: 94C, 15 sec; Step 3: 60C, oné min; Step 4: 68C, two min; Step 5: Steps 2, 3, and 4
tepeated 20 times; Step 6: 68C, five mifi; Step7: storage at 4C. In the alternative, the parameters for

‘primer pair T7 and SK+ (Stratagene) were s follows: Step 1: 94C, three min; Step 2: 94C, 15 sec;
Step 3: 57C, one min; Step 4: 68C, two min; Step 5: Steps.2, 3, and 4 repeated 20 times; Step 6: 68C,
five min; Step 7: storage at 4C. .

The concentration of DNA in each well was determined by dispensing 100 pul PECOGREEN
quantitation reagent (0.25% reagent in 1x TE, v/v; Molecular Probes) and 0.5 pl of undiluted PCR
product into each well of an opaque fluorimeter plate (Corning, Acton MA) and allowing the DNA to
bind to the reagent. The plate was scanned in a Fluoroskan II (Labsystems Oy) to measure the
fluorescence of the sample and to quantify the concentration of DNA. A 5 pl to 10 pl aliguot of the
reaction mixture was analyzed by electrophoresis on a 1% agarose mini-gel to determine which
reactions were successful in extending the sequence.

The extended nucleotide sequences were desalted, concentrated, transferred to 384-well
plates, digested with Cvill cholera virus endonuclease (Molecular Biology Research, Madison W1),
and sonicated or sheared prior to religation into pUCI8 vector (Amersham Pharmacia Biotech). For
shotgun sequences, the digested nucleotide sequences were separated on low concentration (0.6 to
0.8%) agarose gels, fragments were excised, and the agar was digested with AGARACE enzyme
(Promega). Extended clones were religated using T4 DNA ligase (New England Biolabs) into pUCI8
vector (Amersham Pharmacia Biotech), treated with Pfu DNA polymerase (Stratagene) to fill-in
restriction site overhangs, and transfected into E. coli competent cells. Transformed cells were

selected on antibiotic-containing media, and individual colonies were picked and cultured overnight at
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37C in 384-well plates in LB/2x carbenicillin Liquid media.

The cells were lysed, and DNA was amplified using primers, Tag DNA polymerase
(Amersham Pharmacia Biotech) and Pfu DNA polymerase (Stratagene) with the following parameters:
Step 1: 94C, three min; Step 2: 94C, 15 sec; Step 3: 60C, one min; Step 4: 72C, two min; Step 5: steps
2, 3, and 4 repeated 29 times; Step 6: 72C, five min; Step 7: storage at 4C. DNA was quantified using
PICOGREEN quantitative reagent (Molecular Probes) as described above. Samples with low DNA
recoveries were reamplified using the conditions described above. Samples were diluted with 20%
dimethylsulfoxide (DMSO; 1:2, v/v}, and sequenced using DYENAMIC energy transfer sequencing
primers and the DYENAMIC DIRECT cycle sequencing kit (Ametsham Pharmacia Biotech) or the
ABI PRISM BIGDYE terminator cycle sequencing kit (PE Biosystems).

v Homology Searching of cDNA Clones and Their Deduced Polypeptides

The nucleic acid molecules of the Sequence Listing or their deduced amino acid sequences
were used to query databases such as GenBank, SwissProt, BLOCKS, and the like. These databases
that contain previously identified and annotated sequences or domains were searched using BLAST or

"BLAST 2 (Altschul et al. supra; Altschul, supra) to produce alignments and to determine which

sequences were exact matches or homologsy . The alignments were to sequences of prokaryotic

- (bacterial) or eukaryotic (animal, fungal, or plant) origin. Alternatively, algorithms such as the one

described in Smith and Smith (1992, ProteinEngineering 5:35-51) could have been used to deal with
primary sequence patterns and secondary structure gap penalties. All of the sequences disclosed in
this application have lengths of at least 49 nucleotides, and no more than 12% uncalled bases (where N
is recorded rather than A, C, G, or T).

As detailed in Karlin (supra), BLAST matches between a query sequence and a database
sequence were evaluated statistically and only reported when they satisfied the threshold of 10 for
mucleotides and 10™™ for peptides. Homology was also evaluated by product score calculated as
follows: the % nucleotide or amino acid identity [between the query and reference sequences] in
BLAST is nultiplied by the % maximum possible BLAST score [based on the lengths of query and
reference sequences] and then divided by 100. In comparison with hybridization procedures nsed in
the Iaboratory, the electronic stringency for an exact match was set at 70, and the conservative lower
limit for an exact match was set at approximately 40 (with 1-2% error due to uncalled bases).

The BLAST software suite, freely available sequence comparison algorithms (NCBI, Bethesda
MD; http://www.ncbi.nlm.nib.gov/gorf/bl2 html) includes various sequence analysis programs
including “blastn”, that is used to align a known nucleic acid molecules, BLAST 2 that is used for
direct pairwise comparison of either nucleic or amino acid molecules.. BLAST programs are
commonly used with gap and other parameters set to default settings, e.g.: Matrix: BLOSUM62;
Reward for match: 1; Penalty for mismatch: -2; Open Gap: 5 and Extension Gap: 2 penalties; Gap x
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drop-off: 50; Expect: 10; Word Size: 11; and Filter: on. Identity or similarity may be measured over
the entire length of a sequence or some smaller portion thereof. Brenner et al. (1998; Proc Natl Acad
Sci 95:6073-6078, incorporated herein by reference) analyzed the BLAST for its ability to identify
structural homologs by sequence identity and found 30% identity is a reliable threshold for sequence
alignments of at Jeast 150 residues and 40%, for alignments of at least 70 residues.

The mammalian nucleic acid molecule of this application were compared with assembled
found in the LIFESEQ GOLD database. Component sequences
from cDNA, extension, full length, and shotgun sequencing projects were subjected to PHRED

sequences or templ,
analysis and assigned a quality score. All sequences with an acceptable quality score were subjected
to various pre-processing and editing pathways to remove low quality 3’ ends, vector and linker
sequences, polyA tails, Alu repeats, mitochondrial and ribosomal sequences, and bacterial
contamination sequences. Edited sequences had to be at least 50 bp in length, and low-information
sequences and repetitive elements such as dimicleotide repeats, Alu repeats, and the like, were
replaced by “Ns” or masked. .

Edited sequences were subjected to assembly procedures in which the sequences were
assigned to gene bins. Each sequente could only belong to one bin, and sequences in each bin were
assembled to produce a template. Newly sequenced components were added to existing bins using
BLAST and CROSSMATCH. To be'added to a bin, the component sequences had to have a BLAST
quality score greater than or equal to 150 and an aligament of at least 82% local identity. The
sequences in each bin were assembled using PHRAP. Bins with several overlapping component
sequences were assembled using DEEP PHRAP. The orientation of each template was determined
based on the number and orientation of its component sequences.

Bins were compared to one another and those having local similarity of at least 82% were
combined and reassembled. Bins having templates with less than 95% local identity were split.
Templaies were subjected to analysis by STITCHER/EXON MAPPER algorithms that analyze the
probabilities of the presence of splice variants, alternatively spliced exons, splice junctions,
differential expression of alternative spliced genes across tissue types or disease states, and the like.
Assembly procedures were repeated periodically, and templates were annotated using BLAST against
GenBank databases such as GBpri. An exact match was defined as having from 95% local identity
over 200 base pairs through 100% local identity over 100 base pairs and a homolog match as having
an E-value (or probability score) of <1 x 10°®. The templates were also subjected to frameshift FEASTx
against GENPEPT, and homolog match was defined as having an E-value of <1 x 10®. Termplate
analysis and assembly was described in USSN 09/276,534, filed March 25, 1999.

Following assembly, templates were subjected to BLAST, motif, and other functional analyses
and categorized in protein hierarchies using methods described in USSN 08/812,290 and USSN
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08/811,758, both filed March 6, 1997; in USSN 08/947,845, filed October 9, 1997; and in USSN
09/034,807, filed March 4, 1998. Then templates were analyzed by translating each template in all
three forward reading frames and searching each translation against the PFAM database of hidden
Markoy model-based protein families and domains using the HMMER software package (Washington
University School of Medicine, St. Louis MO; http://pfam.wustl.edu/).

The nucleic acid molecule was further analyzed using MACDNASIS PRO software (Hitachi
Software Engiveering), and LASERGENE software (DNASTAR) and queried against public databases
such as the GenBank rodent, mammalian, vertebrate, prokaryote, and eukaryote databases, SwissProt,
BLOCKS, PRINTS, PFAM, and Prosite.

VI Chromosome Mapping

Radiation bybrid and genetic mapping data available from public resources such as the
Stanford Human Genome Center (SHGC), Whitehead Institute for Genome Research (WIGR), and
Généthon are used to determine if any of the nucleic acid molecules presented in the Sequence Listing
have been mapped. Any of the fragments of the nucleic acid molecule encoding NIM1 kinase that
have been mapped result in the assignment of all related regulatory and coding sequences mapping to

the same location. The geneticap locations are described as ranges, or intervals, of human

chron . The map position of an interval, in cM (which is roughly equivalent to 1 megabase of - «

human DNA), is measured relative to the terminus of the chromosomal p-arm.

- VII  Hybridization Technologies and Analyses

Immobilization of Nucleic acid molecules on a Substrate

Nacleic acid molecules are applied to a substrate by one of the following methods. A mixture

*of nucleic acid molecules is fractionated by gel electrophoresis and transferred to a nylon ruembrane

by capillary transfer. Alternatively, the nucleic acid molecules are individually ligated to a vector and
inserted into bacterial host cells to form a library. The nucleic acid molecules are then arranged on a
substrate by one of the following methods. In the first method, bacterial cells containing individual
clones are robotically picked and arranged on a nylon membrane. The membrane is placed on LB agar
containing selective agent (carbenicillin, kanamycin, ampicillin, or chloramphenicol depending on the
vector used) and incubated at 37C for 16 hr. The membrane is removed from the agar and
consecutively placed colony side up in 10% SDS, denaturing solution (1.5 M NaCl, 0.5 M NaOH ),
neutralizing solution (1.5 M NaCl, 1 M Tris, pH 8.0), and twice in 2xSSC for 10 min each, The
membrane is then UV irradiated in 2 STRATALINKER UV-crosslinker (Stratagene).

In the second method, nucleic acid molecules are amplified from bacterial vectors by thirty
cycles of PCR using primers complementary to vector sequences flanking the insert. PCR
amplification increases a starting concentration of 1-2 ng nucleic acid to a final quantity greater than 5

ng. Amplified nucleic acids from about 400 bp to about 5000 bp in length are purified using
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SEPHACRYL-400 beads (Amersham Pharmacia Biotech). Purified nucleic acids are arranged on a
nylon memnbrane mantally or using a dot/slot blotting manifold and suction device and are
immobilized by denaturation, neutralization, and UV irradiation as described above. Purified nucleic
acids are robotically arranged and immobilized on polymer-coated glass slides using the procedure
described in USPN 5,807,522, Polymer-coated slides are prepared by cleaning glass microscope slides
(Corning, Acton MA) by ultrasound in 0.1% SDS and acetone, etching in 4% hydrofluoric acid (VWR
Scientific Products, West Chester PA), coating with 0.05% aminopropyl silane (Sigma Aldrich) in
95% ethanol, and curing in a 110C oven. The slides are washed extensively with distilled water
between and after treatments. The nucleic acids are arranged on the slide and then immobilized by
exposing the array to UV irradiation using a STRATALINKER UV-crosslinker (Siratagene). Arrays
are then washed at room temperature in 0.2% SDS and rinsed three times in distilled water. Non-
specific binding sites are blocked by incubation of arrays in 0.2% casein in phosphate buffered saline
(PBS; Tropix, Bedford MA) for 30 min at 60C; then the arrays are washed in 0.2% SDS and rinsed in
distilled water as before .
Probe Preparation for Membrane Hybridization

Hybridization probes derived from the nucleic acid molecules of the Sequence Listing are
employed fot screening cDNAs, mRNAs, or genomic DNA in membrane-based hybridizations,
Probes are prepared by diluting the nucleic acid molecules to a concentration-of 40-50 ng in 45 pl TE
buffer, depaturing by beating to 100C for five min, and briefly centrifuging. The denatured nucleic
acid molecule is then added to a REDIPRIME tube (Amersham Pharmacia Biotech), gently mixed
until blue color is evenly distributed, and‘bn‘eﬂy centrifuged. Five pl of [**P]dCTP is added to the
tube, and the contents are incubated at 37C for 10 min. The labeling reaction is stopped by adding 5
plof 0.2M EDTA, and probe is purified from unincorporated nucleotides using a PROBEQUANT G-
50 microcolumn (Amersham Pharmacia Biotech). The purified probe is heated to 100C for five min,

snap cooled for two min on ice, and used in k based hybridizati as described below.

Prabe Preparation for Polymer Coated Slide Hybridization

Hybridization probes derived from mRNA. isolated from samples are employed for screening
nucleic acid molecules of the Sequence Listing in array-based hybridizations. Probe is prepared using
the GEMbright kit (Incyte Pharmacenticals) by diluting mRNA to a concentration of 200 ng in 9 pl TE
buffer and adding 5 pl 5x buffer, 1 11 0.1 M DTT, 3 pl Cy3 or Cy5 labeling mix, 1 pl RNase inhibitor,
1 plreverse transcriptase, and 5 pl 1x yeast control mRNAs. Yeast control mRNAs are synthesized by

in vitro transcription from noncoding yeast genomic DNA (W. Lei, unpublished). As quantitative
controls, one set of control mRNAs at 0.002 ng, 0.02 ng, 0.2 ng, and 2 ng are diluted into reverse
transcription reaction mixture at ratios of 1:100,000, 1:10,000, 1:1000, and 1:100 (w/w) to sample
mRNA respectively. To examine mRNA differential expression patterns, a second set of control
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mRNAs are diluted into reverse transcription reaction mixtue at ratios of 1:3, 3:1, 1:10, 10:1, 1:25,
and 25:1 (w/w). The reaction mixture is mixed and incubated at 37C for two hr. The reaction mixture
is then incubated for 20 min at 85C, and probes are purified using two successive CHROMA
SPIN+TE 30 columns (Clontech, Palo Alto CA). Purified probe is ethanol precipitated by diluting
probe to 90 pl in DEPC-treated water, adding 2 pl Img/ml glycogen, 60 ul 5 M sodium acetate, and
300 pl 100% ethanol. The probe is centrifuged for 20 min at 20,800xg, and the pellet is resuspended
in 12 pl resuspension buffer, heated to 65C for five min, and mixed thoroughly. The probe is heated
and mixed as before and then stored on ice. Probe is used in high density array-based hybridizations
as described below.
Membrane-based Hybridization

Membranes are pre-hybridized in hybridization solution containing 1% Sarkosyl and 1x high
phosphate buffer (0.5 M NaCl, 0.1 M N2,HPO,, 5 mM EDTA, pH 7) at 55C for two hr. The probe,
diluted in 15 ml fresh hybridization solution, is then added to the membrane. The membrane is
hybridized with the probe at 55C for 16 hr. Following hybridization, the membrane-is washed for 15
min at 25C in 1mM Tris (pH 8.0), 1% Sarkosyl, and four times for 15 min each at 25C in 1mM Tris

* (pH 8:0). To detect hybridization complexes, XOMAT-AR film (Eastman Kodak, Rochester MY} is-

exposed to the' membrane overnight at -70C, developed, and examined visually.
Polymer Coated Slide-based Hybridization

Probe is heated to 65C for five min, centrifuged five min at 9400 rpm in a 5415C
microcentrifuge (Eppendorf Scientific, Westbury NY), and then 18 1 is alignoted onto the array
surface and covered with a coverslip. The arrays are transferred to a waterproof chamber having a
cavity just slightly larger than a microscope slide. The chamber is kept at 100% humidity internally by
the addition of 140 ul of 5xSSC in a corner of the chamber. The chamber containing the arrays is
incubated for about 6.5 hr at 60C. The arrays are washed for 10 min at 45C in 1xSSC, 0.1% SDS, and
three times for 10 min each at 45C in 0.1xSSC, and dried.

Hybridization reactions are performed in absolute or differential hybridization formats. In the
absolute hybridization format, probe from one sample is hybridized to array elements, and signals are
detected after hybridization complexes form. Signal strength correlates with probe mRNA levels in
the sample. In the differential hybridization format, differential expression of a set of genes in two
biological samples is analyzed. Probes from the two samples are prepared and labeled with different
labeling moieties. A mixture of the two labeled probes is hybridized to the array elements, and signals
are examined under conditions in which the emissions from the two different labels are individually
detectable. Elements on the array that are hybridized to substantially equal numbers of probes derived
from both biological samples give a distinct combined fluorescence (Shalon W095/35505).

Hybridization complexes are detected with a microscope equipped with an Innova 70 mixed
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gas 10 W laser (Coherent, Santa Clara CA) capable of generating spectral lines at 488 nm for
excitation of Cy3 and at 632 nm for excitation of CyS. The excitation laser light is focused on the
array using a 20X microscope objective (Nikon, Melville NY), The slide containing the array is
placed on a computer-controlled X-Y stage on the microscope and raster-scanned past the objective
with a resolution of 20 micrometers. In the differential hybridization format, the two fluorophores are
sequentially excited by the laser. Emitted light is split, based on wavelength, into two photonmltiplier
tube detectors (PMT R1477, Hamamatsu Photonics Systems, Bridgewater NJ) comesponding to the
two fluorophores. Appropriate filters positioned between the array and the photomultiplier tubes are
used to filter the signals. The emission maxima of the fluorophores used are 565 nm for Cy3 and 650
nm for Cy5. The sensitivity of the scans is calibrated using the signal intensity generated by the yeast
control mRNAs added to the probe mix. A specific location on the array contains a complementary

DNA sequence, allowing the intensity of the signal at that location to be correlated with a weight ratio

- of hybridizing species of 1:100,000.

The output of the photomultipﬁer tube is digitized using a 12-bit RTI-835H analog-to-digital
(A/D) comversion board (Analog Devices, Norwood MA) installed in an IBM-compatible PC

" . -computer. The digitized data are displayed as an image where the signal intensity is mapped using a

20

25

30

35

linear 20-color transformation to a pseudocolor scale ranging from blue (low signal) to red ¢high

signai). The data is also analyzed quantitatively. Where two different fluorophores are excited and

" measured simultaneously, the data are first corrected for optical crosstalk (due to overlapping emission

spectra) between the fluorophores using the emission spectrum for each fluorophote. A grid is
superimpased over the fluorescence signal image such that the signal from each spot is centered in
each element of the grid. The fluorescence signal within each element is then integraied to obtain a
numerical value corresponding to the average intensity of the signal. The software used for signal
analysis is the GEMTOOLS program (Incyte Pharmaceuticals).
YII  Northern Analysis
Electronic

Computer technigues applying BLAST were used to search for identical or related molecules
in nucleotide databases such as GenBank or LIFESEQ databases (Incyte Pharmaceuticals). The
product score for human and rat sequences was calculated as follows: the BLAST score is multiplied
by the % nucleotide identity and the product is divided by (5 times the length of the shorter of the two
sequences), such that a 100% alignment over the length of the shorter sequence gives a prt‘)duct score
of 100. The product score takes into account both the degree of similarity between two sequences and
the length of the sequence match. For example, with a product score of 40, the match will be exact
within a 1% to 2% error, and with a product score of at least 70, the match will be exact. Similar or

related molecules are usually identified by selecting those which show product scores between 8 and
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40.

The results of the electronic northern performed at a product score of 70 are shown in Figure
2. Analysis involved the categorization of cDNA libraries by system, organ/tissue and cell type. The
categories included cardiovascular system, connective tissue (specifically cancerous breast
fibrablasts), digestive system, embryonic structures, endocrine system, exocrine glands, female and
male genitalia (specifically cancerous prostate), germ cells, hemic and immune system, liver,
musculoskeleial system, nervous system, pancreas, respiratory systein, sense organs, skin,
stomatognathic system, unclassified/orixed, and the urinary tract For each category, the number of
libraries expressing the sequence was counted and shown over the total number of libraries in that
category.
Quantitative PCR

Quantitative PCR was used to examine expression of human NIM1 kinase in various cell lines

and tissues. The cell lines, obtained from sources such as ATCC, were H460 human non-small cell

- lung carcinoma, A2780 human ovarian carcinoma line, A375 human melanoma cell line, HDF human

- dermal fibroblasts, HELA human cervix carcinoma, DU145 androgen-independent prostate carcinoma

- cellifie, MDA-MB231 human mammary tumor cells, U87 glioblastoma tumor cells, and BX-PC3
**panceeatic cancer cells. The cell lines were plated in culture dishes and grows in RPMI supplemented
- »with 10% fetal bovine serum, 2 mM glutamine at 37C in 5% CO, until they were 90% confluent. The

-tissues, brain, colon, uterns and placenta, were obtained as MTN blots (Human I, I, I, and IV} from
Clontech.

Northern analysis was by quantitative PCR as performed using the ABI PRISM 7700:
Sequencing system and TAQMAN assay reagents (TAQMAN Universal PCR Master mix} and
technology according to manufacturer instructions (all PE Biosystems). All reactions were performed
in triplicate.

The primers used in the reaction included SEQ ID NOs:37-39. Relative quantification was
done using 18s RNA as the standard. This linearity of this standardization procedure was described in
Spiess and Ivell (1999; Biotechniques 26:46-50, incorporatéd herein by reference).

X Complementary Nucleie Acid Molecules

Molecules complementary to the nucleic acid molecule, or a fragment thereof, are used to
detect, decrease, or inhibit gene expression. Although use of oligonucleotides comprising from about
15 to about 30 base pairs is described, the same procedure is used with larger or smaller fragments or
their derivatives (PNAs). Appropriate oligonucleotides are selected using OLIGO 4.06 software
(National Biosciences). To inhibit transcription by preventing promoter binding, a complementary
oligonucleotide is designed to bind to the most unique 5' sequence, most preferably about 10

nucleotides before the initiation codon of the open reading frame. To inhibit translation, a
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complementary oligonucleotide is designed to prevent ribosomal binding to the mRNA encoding the
maminalian polypeptide.

In addition to using antisense molecules constructed to interrupt transcription or translation,
modifications of gene expression can be obtained by designing antisense molecules to genomic
sequences (such as enhancers or introns) or even to trans-acting regulatory genes. Similarly, antisense
inhibition can be achieved nsing Hogeboom base-pairing methodology, also known as "triple belix"
base pairing. Antisense molecules involved in triple helix pairing compromise the ability of the
double helix to open sufficiently for the binding of polymerases, transcription factors, or regulatory
molecules.

Such antisense molecules are placed in expression vectors and used to transform preferred
cells or tissues. This may include introduction of the expression vector into a cell line to test efficacy;
into an organ, tumor, synovial cavity, or the vascular system for transient or short term therapy; or into
astem cell or other reproducing lineage for long term or stable gene therapy. Transient expression

may last for a month or more with a non~replicating vector and for three months or more if appropriate

1 4

for i

vector replication are used in the transformation/expression system.

Stable transformation of appropriate dividing ceils with a vector enceding the antisense

““molecule can produce a transgenic cell line, tissue, or organism (USPN 4,736,866). Those cells that

assimilate and replicate sufficient quantities of the vector to allow stable integration also produce
enough antisense molecules to compromise or entirely eliminate activity of the nucleic acid molecule
encoding the mammalian protein.

X Expression of NIM1 Kinase

Expression of the human NIM1 kinase was achieved using monkey and insect cell-based
expression systems. The cDNA was purified using QIAPREP spin miniprep kit and PLASMID MAXI
kit (both Qiagen) accordingly to the manufacturet’s instructions.

For transient expression, the ¢cDNA was cloned into the pcDNA3.1(-)/myc-His B vector
(Invitrogen, Carlsbad CA), and the vector pcDNA3-Nim1 was transformed into COS1-1 cells using
CaPO, transfection kit 2-463335 (Eppendorf - 5 Prime, Boulder CO). 4x10° cells were seeded in 10
cm tissue culture dishes 24 hr before transformation. On the day of transformation, CaPO4-DNA
precipitate was obtained using 500 ml 2x DNA precipitation buffer, 62 ml M CaCL,, 10 mg (10 ml)
pcDNA3-Nim1, and 428 ml water. The mixture was incubated at room temperature for 20 min and
then slowly added to 9 ml of culinre medium (DMEM, 10% fetal calf serum, 2mM glutamine, 10
mg/ml penicillin and 10 mg/ml streptomycin). Cells were incubated at 37C at 5% CO, for 4 h. The
medium was replaced with fresh medium, and cells were incubated for 48 additional hours.

Sf21 insect cells were cotransformed according instructions supplied with the BaculoGold

transfection kit (BD) Pharmingen, San Diego CA). 2 x 10° cells were seeded in one 6 cm tissue culture
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dish and incubated at 27C for 15 min. 4 mg (4 ml) of pVL1392/GST-NIM1 expression vector were
combined with 0.5 mg (0.5 ml) of BaculoGold DNA and incubated at room temperature for 5 min.
The cells” medium (TNM-~FH) was removed and replaced with 1 ml of Buffer A. The DNA. mixture
was diluted in 1ml of Buffer B and added drop by drop to the cotransfection plate. After the plate was
incubated at 27C for 4 hours, the medium was replaced, and the cells were incubated for 5 days.

The recombinant viruses were subjected to three cycles of amplification to obtain a 107 pfu/ml viral
stock. 1.2 x 107 8£21 insect cells were infected with 10 ml of viral stock and incubated at 27C. After 3
days, the cells were lysed, and the protein was purified.

X1 Protein Purification

His-purification

COS-1 cells were centrifuged at 1000 rpm, resuspended in 4 ml of lysis buffer (5 mM
imidazole + 0.5 mM NaCl + 20 mM Na2HPOQ, + Complete protease inhibitor cocktail tablets, (Roche
Molecular Biochemicals, Indianapolis IN)) and sonicated. The soluble fraction was recovered by
centrifugation at 10000 rpm for 10 min at 4C. The recombinant Nim!1 kinase was purified by
immobilized metal ion affinity chromatography (IMAC, Invitrogen) according to manufacturer
instructions. Purity was determined by SDS-polyacrylamide gel electrophoresis (SDS-PAGE) and
Coomassie blue staining. Protein concentration was determined using the Bradford method:
GST-purification -

8f21 cells were centrifuged at 800 rpm, resuspended in 10 mwl of lysis buffer (PBS + 1 mM
orthovanadate + 20 mM DTT + Complete protease inhibitor cocktail tablets (Roche Molecular
Biochemicals)), and sonicated. The soluble fraction was recovered by centrifugation at 10000 rpm for
10 min at 4C. The recombinant Nim1 kinase was purified by affinity chromatography on glutathione-
SEPHAROSE resin (Amersham Pharmacia Biotech) following the manufacturer instructions. Purity
was determined using SDS-PAGE followed by Coomassie blue staining. Protein concentration was
determined by the Bradford method.

For Western blot analysis, proteins were separated by SDS-PAGE and analyzed by
immunoblotting (with either GST-HRP conjugated antibody or His-HRP conjugated antibody, Santa
Cruz Biotechnology) using standard materials and techniques (ECL, Amersham Pharmacia Biotech).
XII  Characterization of the Protein

I vitro translation of Incyte Clone number 3317608 was accomplished using the TNT T7
quick coupled transcriptional translational system (Promega) and the manufacturer’s instructions.
SDS-PAGE analysis revealed the presence of a 48 kd protein. The size of the protein was confirmed
by expressing pcDNA3-Nim! as a template.

As previously described, Nim1 kinase was expressed in both mammalian and insect cells. The
purified protein was subjected to SDS-PAGE and revealed a 50 kd protein (including myc-His tag) and
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an 80 kd protein (including GST tag) respectively.
XIII  Human NIM1 Kinase Assay

An fn vitro kinase assay was performed by incubating 100 ng of recombinant NimI-GST with
2 pg of myelin basic protein (MBP) or histone (HIST) in 20 pl of kinase buffer (50 mM Hepes pH 7.5,
3 mM MgCl, and MnCl,, 10 mM DTT and 6 uM NaOVa) containing 10 nCi of (y-2PJ-ATP (3000
Ci/mmol; Amersham Pharmacia Biotech) for 30 min at 37C. The reaction was stopped by adding

sample buffer and heating to 100C for 5 min. Samples were analyzed by SDS-PAGE, the gels were
dried and subjected to autoradiographic analysis.
XIV  Production of NIM1 kinase Specific Antibodies

NIM1 kinase is purified using polyacrylamide gel electrophoresis and used to immunize mice
or rabbits. Antibodies are produced using the protocols below. Alternatively, the amino acid sequence
of NIM1 kinase is analyzed using LASERGENE software (DNASTAR) to determine regions of high
immunogenicity. An immunogenic epitope, usually found near the C-terminus or in a hydrophilic
region is selected, synthesized, and used to raise antibodies. Typically, epitopes of about 15 residues

in length are produced using an ABI431A peptide synthesizer (PE Biosystems) using Pmoc- chermstry

and conpled to KLH (Sigma-Aldrich) by reaction' with N-nialeimidok yl-N-hydrox ide

" ester to increase immunogenicity.

Rabbits are immunized with the epitope-KLH complex in complete Freund's adjuvant.
Immunizations are repeated at intervals thereafter in incomplete Freund’s adjuvant. After a minimum
of seven weeks for mouse or twelve weeks for rabbit, antisera are drawn and tested for antipeptide
activity. Testing involves binding the peptide to plastic, blocking with 1% bovine serum albumin,
reacting with rabbit antisera, washing, and reacting with radio-iodinated goat anti-rabbit IgG. Methods
well known in the art are used to determine antibody titer and the amount of complex formation.

XV Purification of Naturally Occurring Protein Using Specific Antibodies

Naturally occurring or recombinant mammalian protein is substantially purified by

ffinity chrc phy using antibodies specific for the protein. An immunoaffinity column
is constructed by covalently coupling the antibody to CNBr-activated SEPHAROSE resin (Amersham
Pharmacia Biotech). Media containing the protein is passed over the immunoaffinity colamn, and the
column is washed using high ionic strength buffers in the presence of detergent to allow preferential
absorbance of the protein. After coupling, the protein is eluted from the column using a buffer of pH
2-3 or a high concentration of urea or thiocyanate ion to disrupt antibody/protein binding, and the
protein is collected.
XVL S ing Mol for Specific Binding with the Nucleic Acid Molecule or Protein

The nucleic acid molecule, or fragments thereof, or the protein, or portions thereof, are labeled
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with ¥P-dCTP, Cy3-dCTP, or Cy5-dCTP (Amersham Pharmacia Biotech), or with BIODIPY or FITC
(Molecular Probes, Eugene OR), respectively. Libraries of candidate molecules or compounds
previously arranged on a substrate are incubated in the presence of labeled nucleic acid molecule or
protein. After incubation under conditions for either a nucleic acid or amino acid sequence, the
substrate is washed, and any position on the substrate retaining label, which indicates specific binding
or complex formation, is assayed, and the ligand is identified. Data obtained using different
concentrations of the nucleic acid or protein are used to calculate affinity between the labeled nucleic
acid or protein and the bound molecule.

XVII Two-Hybrid Screen

A yeast two-hybrid system, MATCHMAKER LexA Two-Hybrid system (Clontech
Laboratories, Palo Alto CA), is used to screen for peptides that bind the mammalian protein of the
invention. A nucleic acid molecule encoding the protein is inserted into the multiple cloning site of a
pLexA vector, ligated, and transformed into E. coli. cDNA, prepared from mRNA, is inserted into the
multiple cloning site of a pB42AD vector, ligated, and transformed into E. coli to construct a cDNA
library. The pLexA plasmid and pB42AD-cDNA library constructs are isolated from E. coli and used
in a 2:1 ratio to co-transform competent yeast EGY48[p8op-lacZ] cells using a polyethylene
glycol/lithium acetate protocol. Transformed yeast cells are plated on synthetic dropout (SD) media
lacking histidine (-His), tryptophan: .

(-Trp), and uracil (-Ura), and incubated at 30C until the colonies have grown up and can be counted.
The colonies are pooled in a minimal volume of 1x TE (pH 7.5), replated on SD/-His/-Lew/~Trp/-Ura
media supplemented with 2% galactose (Gal), 1% raffinose (Raf), and 80 mg/ml 5-bromo-4-chloro-3-
indolyl B-d-galactopyranoside (X-Gal), and subsequently examined for growth of blue colonies.
Interaction between expressed protein and cDNA fusion proteins activates expression of a LEU2
reporter gene in EGY48 and produces colony growth on media lacking lencine (-Leu). Interaction also
activates expression of B-galactosidase from the pSop-lacZ reporter construct that produces blie color
in colonies grown on X-Gal.

Positive interactions between expressed protein and cDNA fasion proteins are verified by
isolating individual positive colonies and growing them in SD/-Trp/-Ura liquid medium for 1 to 2 days
at30C. A sample of the culture is plated on SD/-Trp/-Ura media and incubated at 30C until colonies
appear. The sample is replica-plated on SD/-Trp/-Ura and SD/-His/-Trp/-Ura plates. Colonies that
grow on SD containing histidine but not on media lacking histidine have lost the pLexA plasmid.
Histidine-requiring colonies are grown on SD/Gal/Raf/X-Gal/-Trp/-Ura, and white colonies are
isolated and propagated. The pB42AD-cDNA plasmid, which contains a nucleic acid molecule
encoding a protein that physically interacts with the mammalian protein, can be isolated from the yeast

cells and characterized.
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All patents and publications mentioned in the specification are herein incorporated by

reference. Various modifications and variations of the described method and system of the invention

will be apparent to those skilled in the art without departing from the scope and spirit of the invention.

Although the invention has been described in connection with specific preferred embodiments, it
should be understood that the invention as claimed should not be unduly limited to such specific
embodiments. Indeed, various modifications of the described mades for carrying out the invention
that are obvious to those skilled in the field of molecular biology or related fields are intended to be

within the scope of the following claims.
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‘What is claimed is: )

1. A substantially purified nucleic acid molecule or a fragment thereof encoding the protein
comprising SEQ ID NO:2 or a portion thereof.

2. The composition comprising the polymacleotide of claim 1 or a fragment or a complement
thereof.

3. A mammalian variant of the nucleic acid molecule of claim 1 selected from SEQ ID
NO:24-30.

4. A fragment of at least 18 consecutive nucleotides selected from SEQ ID NOs:1 and 3-30 or

the complements thereof.

“n

A substrate containing the fragment of claim 4.
. A probe comprising the fragment of claim 4.
. An expression vector comprising the nucleic acid molecule of claim 1.

. A host cell containing the expression vector of claim 7.

=B RE T- N

. A method for producing a protein, the method comprising the steps of:

a) culturing the host cell of claim 8 under conditions for the expression of the protein; and

b) recovering the protein from the host cell culture,
10. A method for detecting a nucleic acid molecule in a sample, the method comprising the -
steps of:
a) hybridizing the fragment of claim 4 to at least one nucleic acid molecule in the sample,
thereby forming a hybridization complex; and
b} detecting the hybridization complex, wherein the presence of the hybridization
complex indicates the presence of the nucleic acid molecule in the sample.
11. The method of claim 10 wherein the fragment is used to diagnose a brain disorder or
cancer.
12. The method of claim 10 further comprising amplifying the nucleic acid molecules of the
sample prior to hybridization.
13. A method of using a nucleic acid molecule to screen a library of molecules or compounds,
the method comprising: » )
a) combining the nucleic acid molecule of claim 1 with a library of molecules or
compounds under conditions to allow specific binding; and
b} detecting specific binding, thereby identifying a molecule or compound which
specifically binds the nucleic acid molecule.
14. The method of claim 13 wherein the library is selected from DNA molecules, RNA

molecules, peptide nucleic acids, artificial chromasome constructions, peptides, and proteins.
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15. Anisolated and purified protein comprising SEQ ID NO:2 or a portion thereof.

16. A method for using a protein to screen a library of molecules and compounds, the method
comprising:

a) combining the protein of claim 15 with the library of molecules or compounds under
conditions to allow specific binding; and
b) detecting specific binding, thereby identifying a molecule or compound which
specifically binds the protein.

17. The method of claim 16 wherein the library is selected from DNA molecules, RNA
molecules, peptide nucleic acids, peptides, proteins, mimetics, agonists, antagonists, antibodies,
immunoglobulins, inhibitors, and drugs.

18. A method of preparing an antibody comprising:

" a) immunizing an animal with the protein of claim 15 or an antigenically-effective portion
thereof under conditions to elicit an antibody response;
b) isolating animal antibodies; and
¢) screening the isolated antibodies with the protein thereby identifying an antibody
specifically binds the protein. .

19. A method of using an antibody which specifically binds NIM1 kinase to diagnase a

disease, the method comprising:

é‘) combining the antibody with a sample under conditions to allow specific binding;

bj detecting the bound antibody,

c) comparing expression with that of known standards, thereby establishing the presence
of the disease.

20. The method of claim 19 wherein the disease is a brain disorder or cancer.
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SEQUENCE LISTING

<110> INCYTE PHARMACEUTICALS, INC
BANDMAN, Olga
MOLTENI, Angela
MAGNAGHI, Paola

BOSOTTI, Roberta
SCACHERT,
ISACCHI,

Emanuela
Antonella

HODGSON, David M.

<120> HUMAN NIM1l KINASE

<130> FC-0009 PCT

<140> To Be Assigned
<141> Herewith

<150> Unassigned

<151> 2000-

<160> 39
<170> PERL
<210> 1
<211> 2060
<212> DNA
<213> Homo

<220>

03-13

Program

sapiens

<221> misc_feature

<223> Incyte Clone No:

<400> 1

cagagatgag
tgcaagattce
ccacctacca
gecagtgggt
ggaaggtggy
ctaccacgth
aaaactcttt
ctecttetget
gatgactgca
tcggegegac
acagccoege
ggtggtgagy
cggaagtgga
ggecattaag
agaaatctee
ggagacccta
aaaaattagce
tgtgtctoce
aaatgtatte
aagcaaaaaa
actcttcegy
tttgtactte
aaagagcatc
actcatccga
gaatgatgaa
tecccaaacat
tttagaacat
cagctcaatco
ggaaagtgtc
cegtgtectac
agactgetty

akcccgeage
tetggecate
caaagcatca
atgtaacatg
aaatgtctty
cactgecttce
tgaaccctygg
cetgcacaac
gtgtatatga
agtgtagaaa
cagctgacge
gagatcacge
aacttctece
atcctggaca
agcatggaaa
tecaagetge
actgagggga
gtgaagcaca
tataccagta
ggtgaaatge
gacgagcact
atggtgactg
ctegagggea
ggagtcoctte
tggatgcaag
ttgtcggaaa
ttgggcatta
acaggggtcet
ccagteatga
agagggataa
taactaacca

3317608CB1L

agggacgtyg
aagggaaata
gactccacgt
tgcctaatty
agtgaggcega
ctctcactaa
gcacctgety
ctgcctette
atggaggtgy
gtggctgteca
cecttogagaa
tggggaaacy
aagtgaagct
agaccaagtt
agctgcacca
acttggtgat
agctctetga
tgcatgaaaa
atacttgtgt
tgaacacttt
acatcggeat
gcaccatgec
catacagtgt
agcagatcco
gggtgeceata
ccagcactet
cagaagagca
atagaattat
tgctaccaga
gacacacatc
agatgattgt

gggectceca
gcaaacagaa
ctggccagaa
tacagctaga
gcagetectg
agecgagagg
tcctecagttyg
gctgagatgg
cctggtgaac
gaccgagagt
actgacacag
gataggctte
tgogattecac
agaccagaaa
tcecaacate
ggagtatgca
accagaaagc
ccaaattatt
gaaggtggge
ctgtaggtct
ttacgtggat
atttcgggca
accgecgeac
cacggagagg
ccctacacct
caaggaagaa
tattcgaaat
tttacataga
ccctaaagaa
caaattttge
tgcetgettct

121

ggggcattta
geetttgtee
agttectgga
gectgoaagt
getgggetgg
gaggctgetc
geatctccoca
agacgtgage
ccecactatg
agcaaggtgg
gacatgtccc
taccgaatte
tcectaacea
acccagaggce
atcegeettt
ggaggtgggg
aagctcatet
catagagatc
gattttggat
ccteectacyg
atctgggeet
gaaaccgtygg
gtgtcagagce
tacggaatcg
ttggaacctt
gaaaatgagg
aaccaaggga
gtccaaagga
agagacctca
tecgattttat
aaattttttt

(96)

PCT/US00/07715

cgcaccagag
tggggcacag
gtcccatcag
tcaacgtgag
gcagactcag
agctctcagyg
ccetctgage
ceccgtggac”
ceeggtggga
gtgaggaggg
aggatgagaa
gaggggaaat
aagaaaaggt
tactatcceg
acgaagtggt
agctettegg
teteoccagat
tgaaageaga
tcagcacagt
ctgcgectga
tgggggtgct
ccaaactaaa
cctgecaceg
actgcatcat
teccaactgga
tcaaaagcac
gagatgcteg
agaaggcttt
aaaaagggte
aaattgeact
caaggacaac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860

JP 2004-503211 A 2004.2.5
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97)

PCT/US00/07715

ttgagtggag acatttttgt aatttttaaa tasacttasa tttgagatat gcaaaaaaaa 1220
aaaaaaaaag ggcggeogee gactagtgag ctegtegacce cgggaattaa ttccggaccg 1980
gtacctgcag gogtaccage tttecctata gtggagtceg tattaaactt ggocgtaatc 2040
atggcataac ttgttccctg

<210> 2

<211> 436
<212> PRT
<213> Homo sapiens

<220>

<221> misc_feature
<223> Incyte ID No:

<400> 2
Met Thr
1

Tyr Ala
Thr Glu
Thr Pro
val val
Ile Arg
Gly Ile
Asp Lys
Glu Ile
Leu Tyr
Glu Tyr
Gly Lys
Val Ser
Asp Leu
Lys Val
Met Leu
Leu Phe
Ala Len
Phe Arg
Gly Thr
Leu Ile
Ile Asp
Pro Thr
Glu Thr
Leu Glu

Gly Arg

ala
Arg
Sex
Phe
Axrg
Gly
His
Thr
Ser
Glu
Ala
Leu
Ala
Lys

Gly

Arg
Gly
Ala
Tyr
Arg
Qys
Pro
Ser
His

Asp

Val
Trp
Ser
Glu
Glu
Glu
Ser
Lys
Ser
val
Gly
Ser
Val
Ala
Asp
Thr
Asp
Val
Glu
Ser
Gly
Ile

Leu

Leu

Ala

Tyr
5

Asp
20
Lys
35

Lys

50
Ile

65
Ile

80
Leu

95
Leu
110
Met
125
val
140
Gly
155
Glu
170
Lys
185
Glu
200
Phe
215
Phe
230
Glu
245
Leu
260
Thr
275
val
290
Val
305
Met
320
Glu
335
Leu
350
Gly
365
Arg
380

3317608CD1

Met
Arg

val

Thy
Gly
Thr
Asp
Glu
Glu

Gly

Asn
Arg
Gly
Thr
Leu
Ser
Lys
Gln
Lys
Thr
Glu
Glu
Met
Val
Phe
Gly
Tyr
Tyr
Ala

Pro

Gln
Asp
Phe
Glu
Thr

Ser

Gly
Asp
Glu
Gln
Gly
Giy
Glu
Lys
Leu
Leu
Leu
Ser
His
Phe
Ser
Sexr

Ile

Lys
His
Gln
Glu
Gln
Glu
Glu

Ile

Gly
Ser
Glu
Asp
Liys
Asn
Lys
Thx
His
Ser
Phe
Lys
Glu
Tyr
Thr

Pro

Leu
Val
Ile
Trp
Leu
Glu
Glu

Thr

340
Asn
355
His
370
Gly
385

2121

TYYr
Thr

Val
Ser
Pro
Gln
Gly
Gln
Ile
Leu
Asn
His
Ile
Phe
Ile
Asn
Lys
Ala
val
Gly
Ser
Pro
Glu
Gly
Lys
Val

Tyx

Asn
Gly
Arg
Asp
Phe
val
Lys

Leu

Ser
Ile
Thr

Ala
Asp
Thr

Ile

Arg
val
His
Lys

Asn

Pro
Cys
Gln

Glu

Lys
Ile
Ser
Ile

Val

Gln
His

cys

Pro
Ile
Met
Leu
His
Tyr
Pro
Leu
Ser
Asn

Ile

2060
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(98)

PCT/US00/07715

Leu His Arg Val Glmn Arg Lys Lys Ala Leu Glu Ser Val Pro Val
385 400 405

Yet Met Leu Pro Asp Pro Lys Glu Arg Asp DLeu Lys Lys Gly Ser
410 415 42

Arg Val Tyr Arg Gly Ile Arg His Thr Ser Lys Phe Cys Ser
425

Leu

<210> 3

<211> 1051
<212> DNA
<213> Homo

<220>

sapiens

<221> misc_feature
<223> Incyte Template

<400> 3

gctgcaccat
cttggtgatg
gctetctgaa
gcatgaaaac
tacttgtgty
gaacactttc
catcggcatt
caccatgeca
atacagtgta
gcagatcece
ggtgccatac
cagcactctce
agaagagcat
tagaattatt
gctaccagac
acacacatcc
gatgattgtt
atttttasat

<210> 4

<211> 1507
<212> DNA
<213> Homo

<220>

cecaacatca
gagtatgcag
ccagaaagca
caaattattc
aaggtgggeg
tgtgggtcte
tacgtggata
tttegoggeag
cecgccgeacy
acggagaggt
cctacacctt
aaggaagaag
attcgaaata
ttacatagag
cctaaagaaa
aaattttget
getgetteta
aaacttaaat

sapiens

<221> misc_feature

<2Z3> Incyte Clone No:

<400> 4

gagcetette
ggacgatgac
tgggatcgge
gagggacage
gagaaggtgy
gaaatcggaa
aaggtggeca
tcecgagaas
gtggtggaga
ttecggaaaaa
cagattgtgt
gcagaaaatg
acagtaagca
cctgaactet
gtgcttttat
ctaaaaaaga

. caccgactea

atcatgaatg
ctggatccca
agcactttag

tgctectgea
tgcagtgtat
gegacagtgh
ceccgecaget
tgagggagat
gtggaaactt
ttaagatcct
tetecageat
ccctatecaa
ttagcactga
ctgcegtgaa
tattctatac
aaaaaggtoga
tecgggacga
acttcatggt
gcatcctega
tecgaggagt
atgaatggat
aacatttgte
aacatttggg

No: 200700.

teecgocttta
ggggtgggga
agctecatett
atagagatct
attttggatt
ctecectacge
tectgggectt
aaaccgtgge
tgtcagageo
acggaatcga
tggaaccttt
aaaatgaggt
accaagggay
tacaaaggaa
gagacctcaa
cgattttata
aattttttic
ttgagataty

670279CB1

caacctgect
atgaatggag
agaaagtggc
gacgccctte
cacgetgggy
ctcecaagtyg
dgacaagaca
ggaazagcetyg
getgeoacttyg
ggggaagcta
gcacatgcat
cagtaatact
aatgctgaac
gcactacatc
gactggeacc
gggcacatac
ccttocageag
gcaaggagty
ggaaaccage
cattacagaa

cgaagtggty
gctecttegga
ctcccagatt
gaaagcagaa
cagcacagta
tgcgectgaa
gggggtgctt
caaactaaaa
ctgccaccga
ctgcatcaty
ccaactggat
caaaagcact
agatgctcege
gaaggctttg
aaaagggtcce
aattgcacta
aaggacaact
<

cttegetgag
gtggcctggt
tgtcagaccg
gagaaactga
aaacggatag
aagcttggga
aagttagacc
caccatccca
gtgatggagt
tctgaaccag
gaaaaccaaa
tgtgtgaagg
actttctgtg
ggcatttacyg
atgccattte
agtgtaccgce
atccccacgy
ccatacccta
actctcaagy
gagcatattc

3/21

gagaccetat
aaaattagca
gtgtctgeeg
aatgtattct
agcaaaaaag
ctettecggy
ttgtacttea
aagagcatec
ctcatcegag
aatgatgaat
cccaaacatt
ttagaacatt
agctcaatca
gaaagtgtcce
cgtgtctaca
gactgettot
tgagtggaga

atggagacgt
gaaccceeca
agagtagcaa
cacaggacat
gettctaceg
tteactoect
agaaaaccca
acatcateeg
atgcagggyg
zaagcaaget
ttattcatag
tgggcgattt
ggtctectee
tggatatctg
gggcagaaac
cgeacgtgte
agaggtacggy
cacctttaga
aagaagaaaa
gaaataacca

Ile
435

ccaagctgea
ctgaggggaa
tgaagcacat
ataccagtaa
gtgaaatget
acgagcacta
tggtgactgy
tcgagggeac
gagtocttea
ggatgcaagy
tgtcggaaac
tgggeattac
caggggtcta
cagtcatgat
gagggataag
aactaaccaa
catttttgta

gagcceeegt
ctatgceccgg
ggtgggtgag
gtcccaggat
aattcgaggg
aaccaaagaa
gaggctacta
cctttacgaa
tggggagete
catcttetee
agatctgaaa
tugattecage
ctacgetgeg
ggcettgyyy
cgtggccaaa
agagccctge
aatcgactge
acctttecaa
tgaggtcaaa
agggagagat

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1051

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
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gctegeaget
gctttggaaa
gggtecegty
gecactagact
acaacttgag
aaaaaaa

<210> 5
<211> 258
<212> DNA
<213> Homo

<220>

caatcacagyg
gtgtccragt
tectacagagy
gettgtaact
tggagacatt

sapiens

<221> misc_feature

<223> Incyt

<400> 5

cagagatgay
tgcaagattc
ccacctacca
gccagtgggt
ggaaggtggy

<210> 6

<21i> 290
<212> DNA
<213> Homo

<220>

e Clone No:

atcecegeage
tectggeccate
caaagcatca
atgtaacatg
aaatgtct

sapiens

<221> misc_feature

<223> Incyt

<400> 6

ggagtatgca
accagaaagc
ccaaattatt
aaggtgggcy
gtgggtctec

<210> 7
<211> 256
<212> DNA
<213> Homo

<220>

e Clone No:

gg990tgggy
aagctcatct
catagagatc
attttggatt
tecectacget

sapiens

<221> misc_feature

<223> Incyt
<220>

e Clone No:

<221> unsure

<222> 192,
<223> a, t,

<400> 7

agcaaaaaag
ctcttecggy
ttgtacttca
aagagcatcc
ntcateccgag

<210> 8
<211> 250
<212> DNA
<213> Homo

<220>
<221> misc_

241

ggtctataga
catgatgcta
gataagacac
aaccaagatg
tttgtaattt

3317608H1

agggacgtgy
aagggaaata
gactccacgt
tgcctaatty

4313713H1

agctettecgyg
tcteccagat
tgaaagcaga
cagcacagta
gcgotgaact

4617082H1

¢, g, or other

gtgaaatgct
acgagcacta
tggtgactgg
tegngggeac
gagtet

sapiens

feature

gaacactttc
categgeatt
caccatgecca
atacagtgta

attattttac
ccagacccta
acatccaaat
attgttgetg
ttaaataaac

gggcctocca
gcaaacagaa
ctggccagaa
tacagctaga

aaaaattagt
tgtgtetgee
aaatgtttet
agcaaaaaag
cttccgggga

tgtgggtcte
tacgtggata
tttcgggecag
ccgocgoacy

4421

atagagtcca
aagaaagaga
tttgetcogat
cttctaaatt
ttaaatttga

gggocattta
geetttgtee
agttectgga
gectgcaagt

actgagggga
gtgaagcaca
ataccagtaa
gtgaaatgct
cgagcattac

cteectacge
tectgggectt
aaaccgtgge
tgtecagagce

(99)

PCT/US00/07715

aaggaagaag
cctcaaaaaa
tttataaatt
tttttcaagg
gatatgcaaa

cgeaccagag
tggggcacag
gteccatcag
tcaacgtgag

agctctetga
tgcatgaaaa
tacttgtgtyg
gaacatttet

tgcgectgaa
gggggtgett
caaactaaaa
ctgccacega

1260
1320
1380
1440
1500
1507

60

120
180
240
258

60

120
180
240
290

60

120
180
240
256
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<223> Incyte Clone No:

<220>
<221> unsure
<222> 228

4711644H1

<223> a, t, ¢, g, or other

<400> 8

ctcactaaag cogagaggga
acctgetgte cteagttgge
gectettoge tgagatggag

ggaggtggce tggtgaacce
ggctgtcaga

<210> 9

<211> 243

<212> DNA

<213> Homo sapiens

<220>
<221> misc_feature

<223> Incyte Clone No:

<400> 9

gaattatttt acatagagtc
taccagacce taaagaaaga
acacatccaa attttgeteg
tgattgttge tgcttctaaa
ttt

<210> 10

<211> 232

<212> DNA

<213> Homo sapiens

<220>
<221> misc_feature

<223> Incyte Clone No:

<400> 10

gaattatttt acatagagtc
taccagaccce taaagaaaga
acacatccaa attttgcteg
tgattgttge tgcttctaaa

<210> 11

<211> 88

<212> DNA

<213> Homo sapiens

<220>
<221> misc_feature

<223> Incyte Clone No:

<220>
<221> unsure
<222> 4

ggctgetcag
atcteccace
acgtgageccc

cecactatgee

2286324H1

caaaggaaga
gacctcaaaa
attttataaa
tttttttcaa

2286816H1

caaaggaaga
gacctcaaaa
attttataaa
tttttttecaa

2287217H1

<223> a, t, ¢, g, or other

<400> 11
caanagaaag aaacctcaaa
aattttgote gattttataa

<210> 12
<211> 270
<212> DNA

aaagggtccc
attgeact

ctectecaggaa
ctctgagoet
ccegtggacga

cggtgggate

aggctttgga
aagggtcccyg
ttgcactaga
ggacaacttg

aggcetttgga
aagggtcccy
ttgecactaga
ggacaacttg

aactcttttyg
ctitctgeteo
tgactgcagt

ggcgcganay

aagtgtcoca
tgtctacaga
ctgettgtaa
agtggagaca

aagtgtccca
tgtctacaga
ctgettgtaa
agtggagaca

(100) JP

PCT/US00/07715

aaccctggge 60
tgcacaacct 120
gtatatgaat 180

tgtagaaagt 240
250

gteatgatge 60
gggataagac 120
ctaaccaaga 180
tttttgtaat 240

243

gtcatgatge 60

gggataagac 120
ctaaccaaga 180
tt 232

gtgtctacag agggataaga cacacatcca 60

5/21

88
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<213>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

Homo sapiens

misc_feature

Incyte Clone No: 2286816R6
unsure

76

a, t, ¢, g, or other

12

geaattatttt acatagagic caaaggaaga
taccagacce taaagnaaga gaccitcaaaa
acacatccaa attttgcteg attttataaa
tgattgtige tgcttetaaa ttttttteaa
tttttaaata aacttaaatt tgagatatge

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

<220>
<221>
<223>

<400>

13

230

DNA

Homo sapiens

misc_feature
Incyte Clone No: 228681676

13

tgtctecact caagttgtce ttgaaazaaa
ttacaageag tctagtgeaa tttataaaat
tetgtagaca cgggaccctt ttttgaggte
tgggacactt tccaaagect tettoctttg

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

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

14

468

DNA

Homo sapiens

misc_feature
Incyte Clone No: 3317608T6

unsure
393
a, t, ¢, g, or other

14

tetecactea agttgtcett gaaazaaatt
acaagcagtc tagtgcaatt tataaaatcyg
tgtagacacg ggaccctttt ttgaggtetc
ggacactttc caaageoctte ttecotttgga
tgattgaget gegageatcet ctcocttggt
aatgttctaa agtgettttyg acctcatttt
aatgtttggg atccagttagg aasagggtcca
attcatcatt catgatgeag tegatteogt

<210>
<2131>
<212>
<213>
<220>
<221>
<223>

<400>

15

485

DNA

Home sapiens

misc_feature
Incyte Clone No: 4201896T6

15

aggctttgga
aagggtcccg
ttgecactaga
ggacaactig

tttagaagca
cgagcaaaat
totttettta
gactctatgt

tagaagcage
agcaaaattt
tttctttagg
ctctatgtaa
tatttcgaat
cttettectt
aangtgtaag
aactcteegt

6/21

aagtgtecca
tgtctacaga
ctgettgtaa
agtggagaca

gcaacaatca
ttggatgtgt
gggtctggta
aaaataattc

aacaatcatc
ggatgtgtgt
gtetggtage
aataattcta
atgetcttet
gagagtgcty
gtatggcacc
gggggate

(101)

PCT/US00/07715

gtcatgatge
gggataagac
ctaaccaaga
tttttotaat

tettggttag
gtecttatcece
gcatcatgac

ttggttagtt
cttateccte
atcatgactg
tagacccctg
gtaatgecea
gtttccgaca
cottgeatee

60

120
180
240
270

60

120
180
230

60

120
180
240
300
360
420
468
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tteactaatt
acaatcatct
gatgtgtgtc
tctggtagea
ataattctat
tgctetteotg
agagtgctgg
tatggcaccce

gggat

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

<220>
<221>
<223>

<400>

16
423
DNA
Homo

misc_:
Incyte Clone No:

16

aaatgtetee
tagttacaag
ccctetgthg
gactgggaca
cecctgtgatt
gcccaaatgt
cgacaaatgt

cat

<210>
<211>
<212>

. <213>

<220>
<221>
<223>

<400>

17
564
DNA
Homo

acaaaaatght
tggttagtta
ttatceoctet
teatgactgg
agacccctgt
taatgcecaa
tttecgacca
cttgecteca

sapiens

feature

actcaagttg
cagtctagtyg
acacgggacce
ctttecaaag
gagctgegag
tctaaagtge
ttgggatcca

sapiens

misc_feature

Incyte Clone No:

17

attgaggccyg
aagicaagat
aagttagacc
caccatceca
gtgatggagt
tckgaaccag
gaaaaccaaa
tgtgtgaagy
actttctgty
ggcatttacg

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

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

18
598
DNA
Homo

cgggaateca
ttcaaatgga
agaaaaccca
acatcatccg
atgcagggag
aaagcaagct
ttattcatag
tgggegattt
ggtcteotee
tggatatetag

sapiens

misc_feature

Incyte Clone No:

unsure

227
a, t,

18

ctccactcaa
caagcagtct
gtagacacgg
gacactttce
gattgagetg
atgttctaaa
atgtttggga
ttecatcatte

462481176

tecttgaaaa
caatttataa
cttttttgag
cettetteet
catctetece
ttttgacctc
gttggazagy

-6559834H1

aaagggaaac
aatctaagaa
gaggctacta
cctttacgaa
tggggagctc
catcttctoe
agatctgaaa
tggattcage
ctacgctgeg
ggee

670279F1

¢, g, or other

gttgtecttg
agtgcaattt
gacccttttt
aaagccttet
cgagcatctc
ghgcttttga
tccagttaga
ctgatgcegt

aaatttagaa
aatcgagcaa
gtctetttct
ttggactcta
ttggttattt
attttcttct
ttccaaaggt

aaacgaaacc
aaggtggeca
teccgagaaa
gtggtggaga
ttcggaaaaa
cagattgtgt
gcagaaaatg
acagtaagca
cctgaactet

acaaaaattt
ataaaatcga
tgaggtctet
tcoctttggac
tceccttggte
cctecatttte
aaggttccaa
cgattcogta

gcagcaacaa
aatttggatg
ttagggtctg
tgtaaaataa
cgaatatget
tecttgagag
gtagggtatg

agatgaaaaa
ttaagatcct
tctccageat
cectatccaa
ttagcactga
ctgecgtgaa
tattctatac
aaaaaggtga
tecgggacga

(102)

PCT/US00/07715

agaagcagca
geaaaattty
ttetttaggyg
tctatgtaaa
atttcgaata
ttcttecttg
aggtgtaggg
cctectecgtyg

tcatctiggt
tgtgtcttat
gtagcatcat
ttctatagac
cttetgtaat
tgetggttta
gcaccecttg

aagtgattece
ggacaagacc
ggamaagcty
getgeacttyg
ggggaagcte
gcacatgeat
cagtaatact
aatgctgaac
gcactacatc

60

120
180
240
300
360
420
480
485

60

120
180
240
300
360
420
423

60

120
180
240
300
360
420
480
540
564

gcatatctea aatttaagtt tatttaaaaa ttacaaaaat gtctccacte aagttgtect 60
tgaaaaaaat ttagaagcag caacaatcat cttggttagt tacaagcagt ctagtgcaat 120

/21
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ttataaaatc
tttgaggtct
cttectttgy
tcteecttgy
gacctcattt
gaaaggttcc
gtegattecy
gggctetgac

<210> 19
<211> 288
<212> DNA

gagcaaaatt
ctttctttag
actctatgta
ttatttcgaa
tcttettect
aaaggtgtag
tacctctecg
acgtgeggey

<213> Homo sapiens

<220>
<221> misc_feature

<223> Incyte Clone No:

<220>

<221> unsure
<222> 18, 153, 268
¢, g, or other

<223> a, t,

<400> 19

gctgeaccat
cttggtgatg
gctetctgaa
gcatgaaaac
tacttgtgty

<210> 20
<211> 546
<212> DNA
<213> Homo

<220>

cccaacatna
gagtatgcag
ccagaaagea
caaattattc
aaggtgggcg

sapiens

<221> nisc_feature

<223> Incyte Clone No:

<220>

<221> unsure

<232> 534

<223> a, t.

<400> 20
gotgeaccat
ttggtgatgg
cteotctgaac
catgaaaacc
acttgtgtga
aacactttet
atcggeattt
accatgeceat
tacagtgtac
cagatc

<210> 21
<211> 383
<212> DNA
<213> Homo

<220>

tggatgtgtg
ggtatggtag
aaataattcr
tatgetette
tgagagtgct
ggtatggecac
tggggatctyg
gtacactgta

670279H1

tecgecttta
ggggtoggga
agcteatctt
atagagatct
attttgantt

670279R1

¢, g, or other

cccaacatca
agtatgeagy
cagaaagcaa
aaattattea
aggtyggega
gtgggtctee
acgtggatat
tteggygcaga
cgeegeacgt

sapiens

<221> misc_feature

<223> Incyte Clone No:

<220>

<2321> unsure

tecegeettta
gggtggagag
gcteatcotte
tagagatctg
ttttggatte
tcectacget
ctgggecttyg
aaccgtggec
gtcagagecce

670279R6

tettateect
catcatgact
atagaccoct
tgtaatgece
ggtttccgac
ceceottgeate
ctgaaggact
tgtgcccteg

cgaagtggtg
getettegga
ctnccagatt
gaaagcagaa
cagcacagta

cgagtggtgg
ctectteggaa
tceccagattg
amagcagaaa
agcacagtaa
gegoetgaac
ggggtgettt
aaactaaaaa
tgecaccgac

8/21

ctgtagacac
gggacanttt
gtgattgage
aaatgttcta
aaatgtttgg
cattcatcat
ccteggatga
aggatgetet

gagacectat
aaaattagca
gtgtectgecg
aatgtattct
agcaaaaa

agaccctatce
aamattagcac
tgtctgeegt
atgtattcta
gcaaaaaagy
tettecggga
tgtacttcat
agagcatcet
tcatccgagy

(103)

PCT/US00/07715

gggacccttt 180
ccaaagectt 240
tgcgageate 300
aagtgetttt 360
gatccagttg 420
tcatgatgea 480
gteggtggea 540
tttttagt 598

ccaagctgea 60
ctgaggggaa 120
tgaagcacat 180
ataccagtaa 240

288

caagctgcac 60
tgaggggaag 120
gaagcacatg 180
taccagtaat 240
tgaaatgctyg 300
cgagcactac 360
ggtgactgge 420
cgagggcaca 480
agtncttcag 540

546
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<2322>
<223>

<400>

81, 147
a, t, ¢, g, or other
21

gctgcaccat cccaacatca tccgecttta
ttygtgatgg agtatgeagg nggtggggag
ctetetgaac cagaaagcaa getcatntte
catgaaaacc aaattattca tagagatctyg
acttgtgtga aggtgggega ttttggattc
aacactttat gtgggtctec toectacget
atcgggeatt tacgtgggat atc

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

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

22

537

DNA

Homo sapiens

misc_feature
Incyte Clone No: 67027976

unsure
504
a, t, ¢, g, or other

22

aatgtcteca cteaagttgt ccttgaaaaa
agttacaagc agtctagtge aatttataaa
cctcotgtaga cacgggacce ttttttgagg
actgggacac tttccaaage cttettectt
cctgtgattg agetgecgage atctctcocct
cccaaatgtt ctaaagtget tttgacctcea
gacaaatgtt tgggatceag ttggaaaggt
atccattcat cattcatgat gcagtcgatt
actcctegga tgagteggtg gcanggcotg

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

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

23

279

DNA

Homo sapiens

nisc_feature
Incyte Clone No: 4936446H1

nnsure
84
&, t, ¢, g, or other

23

gcatcatgaa tgatgaatgyg atgcaagggg
aactggatcc caaacattty tcognaaacca
aaagcacttt agaacatttyg ggcattacag
atgectcgeag ctcaatcaca ggggtctata
aggcetttgga sagtgtccca gtcatgatgo

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

<220>
<221>
<223>

24

488

DNA

Rattus norvegicus

misc_feature

Incyte Template No: 216150.

cgaatggtog
ctctteggaa
toccagattg
aaagcagaaa
agcacagtaa
gcgectgaac

aatttagaag
atcgagcaaa
tetettiett
tggactctat
tggttattte
ttttettott
tccaaaggtg
cegtacctet
acacgtgcgg

tgceatacce
gcactctcaa
aagagcatat
gaattatttt
taccagace

=

9/21

agaccctate
aaattagcac
tgtctgecgt
atgtattcta
gcaaaaaagy
tcttecggga

cagcaacaat
atttggatgt
tagggtctay
gtaaaataat
gaatatgcte
ccttgagagt
tagggtatgy
ccgtaggggat
cggtacactg

tacacctttg
ggaagaagaa
tcgaaataac
acatagagtc

(104)

PCT/US00/07715

caagctgcac
tgaggggaag
gaagcacatg
taccagtaat
tgaaatgctyg
cgagcactac

catcttggtt
gtgtcttate
tagcatcatg
tetatagace
ttctgtaatg
getggtttee
caccecettge
ctgctgaagy
tatgtge

gaacctttce
aatgaggtca
caagggagag
caaaggaaga

60

120
180
240
300
360
383

60

120
180
240
300
360
420
480
537

60

120
180
240
278

JP 2004-503211 A 2004.2.5
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<400>

24

aaaagttgca ccatcccaac attgteegtc tttatgaagt
tceoacctagt gatggagtat geaggaggtyg gggagcetcett
ggaaactitc tgaaccggaa agcaagctca tcttctecca
aacggcatga gaaccaaatt atccacagag atctgaaagce
gtagcacttyg tgtgaagogtyg ggggattttg gattcagcac
tgctgaacac ctteotgtggg tctcogeect acgetgeacce
actatgttgg cgtttatgty gatatctggg ccottggatgt
ctggtacgat gccatttcga goagaaacceg tggecaaact
gtgectac

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

<220>
<221>
<223>

<400>

25

272

DNA.

Rattus norvegicus

misc_feature
Incyte Clone No: 701925441H1

25

agccogegeca getgacacct ttocgagamac tgactcagga
tggtygaggga gatcacgctyg gogaaacgeca taggcttcta
gaagcggaaa cttttcccag gtcaagctgg gaattcactc
ccattaagat tctggacasa accaagttag accagaaaac
aaatttccag cageccggaaa tgcaccatcce ca

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

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

26

303

DNA

Rattus norvegicus

misc_feature

Incyte Clone No: 701510632H1
unsure
183, 190, 287, 291

a, t, ¢, g, or other

26

aagttgeace atcccaacat tgteccogtctt tatgaagtcg
cacctagtga tggagtatge aggaggtggg gagetetttg
aaactttctg aaccggaaag caagctcatc ttctcccaga
atnccatgan aaccaaatta tccacagaga tctgaaagea
tagecacttgt gtgaaggtgyg gggatttitgg aticagcacc
c

gct

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

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400>

27

299

DNA

Rattus norvegicus

misc_feature
Incyte Clone No: 701905514H1

unsure
3, 29
a, t., ¢, g, or other

27

cgtggagacc
tgggaaaatt
gatcgtgtet
agaaaacgtc
cgtaagtaag
ggaactcttc
cctttigtac
gaaaaagagc

catgtgccaa
tegaattcga
cctaaccaaa
ccaaaggcety

tggagaccet
ggaaaattagy
tegtgtctge
gaaaacgtcelt
gtaagtnaga

(105)

PCT/US00/07715

ctgtecaage
agcaccgagg
geegtgaage
ttctatacca
aaaggtgaga
cgtgacgage
ttcatggtga
atcctegatg

gatgagaagg
ggggagatcyg
gaaaaggtgy
ttatccagag

gtceaagetc
caccgagggy
cgtgaagcaa
tctataccag
naggtgagat

60

120
180
240
300
360
420
480
488

60

120
180
240
272

60

120
180
240
300
303

ganaaccaaa ttatccacag agatctgana gcagaaaacg tcttctatac cagtagcact 60
tgtgtgaagy tgggggattt tggattcagce accgtaagta agaaaggtga gatgetgaac 120
accttetgtg ggtetecgec ctacgetgea ccggaactet tcegtgacga geactatgtt 180

10121

JP 2004-503211 A 2004.2.5
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ggcgtttatg tggatatctg ggectgggtg tecttitgta cticatggty actggtacga 240
tgccattega geagaaaceg tggccaaact gaaaaagagc atcctcgagg gtgectaca 299

<210> 28

<211> 258

<212> DNA

<213> Rattus norvegicus

<220>
<221> misc_feature
<223> Incyte Clone No: 701293826H1

<400> 28

aatggatgcg aggggtgceg taccectcce ctcetggaacc tticcaactg gatcctaaac 60
atttgtcgga aactagcacce ctcaaagaag aagaaaacga ggtgasaage actttagage 120
acttyggggat cacagacgaa catatccgga ataaccaagy gagagacget cgaagcetcta 180
tcacgggggt ctatagaatc attttacakc gagtgcaaag aagaaaagcc tggaaagtgt 240
gccaatggeg acactacc 258

<210> 29

<211> 113

<212> DNA

<213> Rattus norvegicus

<220>
<221> misc_feature
<223> Incyte Clone No: 700943543H1

<220>

<221> unsure

<222> 60, 102, 106

<223» a, t, ¢, g, or other

<400> 29
tacctggeag gegtaccage tttecctata agtyggagteg tattaggage ttgggegtan 60
atccatgggt cecataggctg ttttecctghyg tggaaattgt tmatcncget cca

<210> 30

<211> 300

<212> DNA

<213> Macaca fascicularis

<220>
<221> nisc_feature
<223> Incyte Clone No: 700706950H1

<220>

<221> unsure

<222> 191, 227, 247-248, 252, 255-256, 269, 285, 287, 290, 293, 296
<223> a, t, ¢, g, or other

<400> 30

gaagtceghbgy agaccctate taagotgeac ttggtgatgg aatatgeagg gggtggggag 60
ctgtteggaa aaattagcac tgaggggaag ctctctgaac cagaaagecaa getcatotte 120
tcccagattyg tgtctgcogt gaageactge atgaaaccaa ttattcacga gtctgaagea 180
gasatgtatc natacagtat actgtgtgaa gtggcgattt ggatcancag taattaaaaa 240
gtgaatnnaa cnttnngtgg ctctccatnt gacgaccttc ggegnentan cgnatnegtg 300

<210> 31

<211> 334

<212> PRT

<213> Caenorhabditis elegans

<220>

<221> misc_feature
<223> GenBank Accession No: ¢g3877328

1121
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<400> 31
Met Ser Glu Lys Thr
1

5
Asn Asp Pro Val Val
Tyr Gly Lys Arg Lys
Ile Gly Phe Tyr Arg
Ser Lys Val Lys Leu
Ala Val Lys Ile Met
Lys Leu Leu Ser Arg
Pro Asn Ile Val Lys
Vel His DLeu Val Ile
Tyr Val His Glu Arg
Leu Fhe Ala Gln Ile
Asn Ile Val His Arg
Ser Pro Asn Thr Val
Val Asp Arg Glu Gln
Tyr Ala Ala Pro Glu
Leu Val Asp Val Trp
Ile Gly Val Thr Pro
Val Leu Ile Thr Ala
Leu Leu Ala Thr Glu
275
Gly Gln Arg Ala Asp
290
Arg Asp Cys Arg Phe
305
Ala Lys Ile Asp Asn
320
Val Ile Phe Val
<210> 32

<211> 793
<212> PRT

Phe
Gly

Leu

Thr

Glu

<213> Rattus norvegicus

<220>
<221> misc_feature

<223> GemBank Accession

<400> 32
Met Sexr Ala Arg Thr
1 5

Glu Asn His Thr Ser
20
Pro Thr Lys Ser Ser
35
Ser Ile Thr Ser Ala

50
Arg Leu Gln Lys Thr
65

Pro

Tyr
Lys
Trp
Gly
Val
Lys
Ile
Phe
Tyx
Lys
Ser
Ile
Leu
Leu
Phe
beu
Lys
Lys
Ile
Asp
Lys

Glu

No:

Leu
Asp
Arg
Asp

Gly

Glu
Glu
Phe
Lys
His
Ala
Gln
Glu
Ala
Leu
Ala
Lys
Val
Arg
Gln
Gly
Ala
Tyx
Lys
Ser
Ser

Glu

Arg
val
Gln
Glu
Gln
Lys
Ala

val

Thr
val
Ala
Asp
Thr
Asp
val
Glu
Gln
Ser
val
Ty:

i

Lys

280
Lys

310
Lys
325

92052189

Pro
Gly
Gln
Glu

Lys

Thr
Tyr
Asn
Gln

Gly

Val
10
Thr
25
Ile
40
Pro

55
Asn
70

12721

Pro

Lys
Ser

Ala

Leu
Cys
Leu
Ala
Lys
Ala
Glu
Thr
Glu
Asp
Met
Val

Phe

Tyr
Phe
Pro
Asp
Lys
His
Ile

Ile

Glu
Thr
Arg
Ile

Ala

Glin

cly
Gly
Glu
Lys
Met
Leu
Leu
Ala
His
Met
Ser
Ser
Ala
Phe

-Asp

Tyx
Thr
Phe
Lys

Asp

His
Cys
Gly

Lys

Leu
Val
Arg
Asn
Lys
Ala
Asn
Thr
Tyxr
Lys
Sexr
Phe
Cys
Pxo
Gly
Met
Met
val

Asp

Ala

Asp

Asp
Ile
Arg
Asn

val

(107)

165
Sexr
180
Leu
195
Pro

PCT/US00/07715
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Leu
Ile
Arg
Lys

Het

Ile
Arg

Ile

val
Asp

Gly

ala

Phe
Gly
Leu
Leu
Glu
Asp
Asp
Met
Gly
Pro
Leu
Phe
Thr
Glu
Gly
Axrg
Gly
Asp
Glu
Sexr
Thr

Gly

Axg
Lys
Val
Phe
Tyr
Arg
Ser
Leu
Ile
Leun
Phe
Leu
Asp
Lys
Leu
Glu

Glu

Glu
Ala
Gly
Ser
Lys
Sexr

Lys

Trp

Ser
Lys
Ser
Arg
Met
Ala
Ser

Ser

Ris
Thr
Arg
Glu
Ala
Met
Ala
Lys
Ala
Asp
Gln
Gly
Gly
Tyxr
Lys
Gln
Glu
Lys
Ile
Thr
Glu
Ser
val
Asp
Arg
Asp
Lys
Lys
Met
TYY
Sexr
Gly
Gly
Glu

185
Asp
200
Thr
215
Gly
230
val
245
Gln
260
Axrg
275
Lys
290
Ile
305
Leu
320
Arg
335
Asn
350

365
Sex

‘380

Asp
395
Gln
410
His
425
Pro
440
Lys
455
Ser
470
Ser
485

500
ala
515

530
Pro
545
His
560
ala

Tyxr

Thr
Asn
Lys
Glu
Gly
Lys
Tyr
Asn
Gly
Cys
Lys
Leu
Leu
Pro
Leu
Lys
Pro
Asp
aAla
Leu
Sexr
Asn
Sexr
Gly
Ala
Thr
Val
ala
Arg
Leu
Ser
Ala
Ile

Arg

Pro
Ile
Thr
Glu
Glu
Cys
Leu
Phe
Gly

Tyxr

Lys
Phe
Val
Asp
TyX
Ile

Leu
Sex
Asn
Ile
Pro
Asn
ala
Thr
Gly
Asn.
Gln
Met
Arg
Lys

Pro

Arg
Thr
Leu
Glu
Val

Ala

Leu
Sexr
Ser

Asp

Glu
YL
Leu
Arg
Sexr
Met
val
Gly
Gly
Ser
Ser
Sex

Sexr

Glu

85
Ser
100
Asn
115
Lys
130
FPhe
145
Axyg
160
Gln
175
Leu
190
Asn
205
Pro
220
Gly
235
Leu
250
Leu
265

280
Asn
295
Trp
310
Glu
325
Val
340
Ser
355
Arg
370
Asn
388

400
Ala
415

430
Val
445

460
Ser
475
Ser
490

505
Gly
520
Ser
535
Arg
550

565
Thr

13/21

Val
Leu

His

Ala
Gln
Pro

Leu

Lys
Cys
Ala
Phe
Tyr
Glu
Sex
Glu
Thr
Ile
Asn
Glu
Met
Lys
Pro
Cys
Gln
Gln
Pro
Sexr
Gly
Leu
Asn
Cys
Asp
Gly
Gln
Pro

Gln

Val
Lys
Asn
Tyr
Leu
Phe
Ile
Asp
Thr
Ala
Val
Gly

Arg

Lys
Val
Leu
Gly
TYr
Pro
Gln
Ser
Lys
Ala
Glu
ser
val
val
Glu
sexr
Ser
Lys
Thr

Lys
Leu
Ile
Leu
val
Arg
Val
Met
val
Ala
Asp
Ser
val
Cys
Arg
Gly
Asp
Phe
Asp
Glu
Arg
Pro
Gln
val

Gln

Sexr
Ile

val

(108)

Ile

Phe
105
Val
120
val
135
Ala
150°
Gln
165
Hig
180
Asn
195
Gly
210
Pro
225
val
240
Leu
255
Leu

555
Lys
570
Pro

PCT/US00/07715
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Ala Ala Ser

Arg Thr Arg

Gly G

lu Gln

Pro Ala Ser

Arg Gly Thr

Val Arg Arg

Thx Ala Arg

Lys Glu Ala

Thr Thr Ser

Lys Val Leu

Phe Leu Leu

Val Gln Trp

Asn Gly val

Lys Asn Ile

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

<220>
<221>
<223>

<400>

33
729
PRT

Pro
Phe
Leu
Pro
Ser
Asp
Gly
Lys
Sex
Asp
Phe
Glu
Axg

Ala

575

590
Pro

Homo sapiens

misc_feature
GenBank Accession

3

3
Met Ser Thr
1

Glu Asn His

Arg Thr Sex

Cys BAla Asp

Thr Ile Gly

Ile Leu Thr

Gln Leu Asn

Ile Met Lys

Val Ile Glu

Ser Gly Gly

Lys Glu Lys

Val Gln Tyr

2la Glu Asn

Asp Phe Gly

Arg
Thr
Arg
Glu
Lys
Gly
Pro

Ile

Glu
Glu
Cys
Leu

Phe

Lys

Lys

Pro
His
Gly
Pro
Asn
Glu
Sexr

Asn

His
Gly
Arg
Asp
Ile
Glu
Gly
Ser

Pro

His

Val

Ile

His
Phe
val
Leu
His

Thr

Ser
Lys
Asp

Glu

Sex
Ser

Arg

Ile
Gly
Glu
Leun
Asn
cys
Gly
cys
Ile

Ala

Ile
Ser
Ser
Ala
Sex
Glu
Pro
Arg

Asp

Asp
Lys
Ser

Asn

580
Ser
595
ser
610

625
Ala
640
Lys
655
Ala
6§70
Lys
685
Phe
700
Met
715

730
Ala
745
Leu
760
Gly
775
Glu
790

g3089349

Pro
Asp
Arg

Ile

ala
Gln
Pro
Leu
TYY®
Lys
Arg
ala

Fhe

Thr
Gly
Cys
Gly
Lys
Ile
ys
Asn
Tyr
Leu
Phe
Ile
Asp

Thr

115
Len
130

145
arg
160
val
175

190

val
205

14/21

Asn
Gln

Asn

Ser
Sexr
Tyr
Ala
Thr
Gly

Lys

Arg
Gln
Gln
Axg
Ser

Lys

Glu
Glu

Ser

Leu

Ile

Lys
Met
His
Ile
Arg
Ile
Gly

Thr
Thr
Sex
His
Sexr
Arg
Glu
Ser
Glu
Arg
Asp
Leu
Ile

Leu

val

Leu
Glu
Gly
Val
Asp
Lys

Lys

Pro
Phe
Gly

Ala

Thr
Glu
Het
Ile
Glu
Ser
Ser

Ala

Asp
Thr
Ala
Leu
Axg
Lys
Val
rhe
Tyr
Arg
Ser
Leu
Ile

Leu

(109)

585
Asp
600

PCT/US00/07715

His'

615
Pro
630
Arg
645
Phe
660
Asp
675
Gly
690
Lys
705
Arg
720
Axg
735
Leu
750
Leu
765
Phe
780

195
Asp
210

JP 2004-503211 A 2004.2.5
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Thr
Gly
val

Gln

Leu

Phe

Phe Cys
Lys Lys
Ile Leu
Asn Leu
Ile Pro
Phe Leu
Met Lys
Lys Pro
Ile Asp
Glu ser
Leu Leu
Ser Ser
Asp Leu
Arg Ser
Ala Gly
Gln Thr
Ser Arg
Pro Ala
Asp Ile
Thr Ala
Glu Arg
Glu Asn
His Ser
Arg Gly
Arg Arg
Ser His
Thr Asn
Asn Val
Arg Ser
Asp Pro
Asn Asn
Val His
Glu val

Lys Arg

Gly
Tyr
Ty
Lys
Phe
val
Asp
Phe
Ile
Leu
Leu
Ser
Asn
Val
Pro
Ser
Lys

Ser

Sexr
Thr
Ser
Ile

Thr

Glu
Leun
Ser
Leu
Gly
cys
Gly
Cys
lle

Ser

230

260

Tyr
275
Leu
290

305
val
320
HMet
335
Ser
350
Gly
365
Ser
380
Asn

665

680
Lys
695
Ser

Pro
Pro
Val
Arg
Ser
Pro
Ile
Pro
Gly
Met
Lys
Leuv
Thr
ser
Pro
Asp
Gly
Leu
Lys
Met
Bsp
Pro
ala

Arg

PO
Lys
Gln
Thr
Met
clu
His
Pro

Thx

Tyx
Glu
Ser
Glu
Thx
Ile
Asn
Glu
Met
Lys
Sexr
Ser
Gly
Gln
Ser
Gly
Sex
Gly
Lys
Thr
arg
Asp
2la

Asn
Leu
Leu
Lys
Trp
Arg
Gln
Ala
hrg

Ser

Ala
Val

Gly

Asp
Lys
Ala
Len

Gly

Ser
Leu
Gln
Lys
val
Asp
Ala

Ser
Arg
His
Gln
Thr

Leu

Ile

ala
220
Asp
235
Sexr
250
val
265
Cys
280
Arg
295
Gly
310
Asp
325
Tyr
340
Asp
355
Glu
370
Ala
385
Ser

400

415
Val
430
Leu
445
Val
460

475
Ser
490
Arg
505
Ser
520

535
Pro
550
Phe
565
Pro
580

595
Ser
610
Glu
625
Met
640
Ile
655
Glu
670
Asn
685
Ser
700
Ala

15721

Lys
Asn

Lys

Arg
Leu
Leu

Phe

Glu
Trp
Pro
Ary

Asn

Glu
Ser
Gln
Ile
Asp
Val
His
Arg
Tyr
Glu

Asn
Val
Thr
Ile
Pro
Arg
Gly
Ala
Arg
Leu
Lys
Thr
Lys
Phe
Val
Asn

Lys

Leu
Ser

Phe

Leu
Leu
Glu
Asp
Glu
Thr
Ala
Arg
His

Tyr

Asp
Lys
Pro

Pro

Gln
val
Ile
Gin
Ser
Sex
Thyr
Glu
Thr
val
Leu
Gln
Gly

Asn

Phe
Leu
Asp
Lys
Leu
Glu
Asp
Gln
Glu
Ala
Ser
Pro
Lys
Ser
Lys

Gly

Asn
Ser
Val
Asn

ala

Pro
Pro

Arg

Ala
Ser
Len
Leu
Trp
val

Ile

(110)

Gln
225
Gly
240
Gly
255

Tyr
270
Lys
285
Gln
300
Gliu
315
Lys
330
Ile
345
Thr
360
Asp
375
Sex
390
val
405
Asp
420
Arg
435
Ile
450
ile
465
Lys
480
Ser
495
cys
510
cly
525
Ser
540
Phe
555
Arg
570
Ser
585

600
Ser
615
Lvs
630
Ser
645
Asp
660
Phe
675
Glu
690
Arg
705
ala

PCT/US00/07715
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710
Ser Lys Ile Ala Asn Glu
725

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

<220>
<221>
<223>

<400>

34
776
PRT

Rattus norvegicus

misc_feature
GenBank Accession

34

Met Val Ile
1

Gln Gly Gln

Arg Thr Leu

His Arg Val

Thr Arg Leu

Gln Leu Met

Gln Val Met

Ala Lys Asn

Leu Ser Glu

ala val Glu

Lys Thr Glu

Ala Asp Phe

Ser Thr Trp

¢lu Gly Lys

Gly Val val

Gly Pro Asn

Phe Arg Ile

Arg Arg Met

Gln Ile Arg

Leu Gly Asp

Gly Ile Asp

Tyx Asn His

Arg Glu His

Pro Ala Arg

Glu Val Pro

Leu Leu Cys

Met
Gln
Gly
Thr
Asp
Lys
Glu
Gly
Asn

Tyr

Gly
Ccys
Glu

Leu Tyr

Leu
Pro
Leu
Gln
Asp
Tyr
Arg
Phe
Arg
Gln
Gln

Pro

Phe!

260
His
275
Pro
290
Asn
305
Gln
320
Ala
335
Ser
350
Pro
365
Glu
380
Gln
395

Leu Lys Leu

Phe
Leu
Asn
Gln
Asn
Asn
Asp
Phe
Arg
Asn
Leu
Asn

Pro

Leu
Leu
Met
Asp
Trp
Phe
Gln
Thr
Ile
Gln
Leu
Leu

Gln

Ser
Arg
Phe
val
Leu
His
Met
Asp
Lys
His
Asp
Phe
Pro
Pro
val
Arg
Ser
Pro
Met
Ser
val
val
Tyr
Pro
Arg
Pro

Ala

Ala
val
Ala
Ala
Glu
Pro
Leu
Tyr
Lys
His
Gly
Tyxr
Ty
Gln

cys

Gln
Ala
Gln
Met
Leu
Glu
Tyx
Ser

asn

Leu

715

: g5672676

145

190
Leu
205
Gly
220
Arg
235
Asp
250
Lys
265
Ala
280
Gln
295
Gly
310
Ser
325
Leu
340
Ser
355
Ser
370
Asp
385
Ala
400

16/21

Thr
Tyx
Lys
Ile

Tyx

Leu
Leu
Glu
1le
Pro

Tyx

Gln
Leu
ala
Leu

Phe

Gly
Asp
Leu
Ile
Arg
Lys
Thr
Asn
Ile
Arg
Iile
Glu

Glu

Pro
Glu
Thr
Thr
Thx
Thr
Gln
Asn
Glu
Thr
Sexr
Arg

val

Thxr
Val

Ala

Glu
Leu
Glu
Gly
Leu
Asp
Lys
Pro

val

Phe
Gly
Leu
Ile
Leu
Sexr
ala

Ser

Pro
Sexr
Pro

Leu

(111)

PCT/US00/07715

720

150
Leu
165
Leu
180
Fhe
195
Leu
210
Asp
225
Arg
240
Ile
255
Ala
270
Leu
285
Asn
300
Leu
315
Sex
330
Leu
345
Ala
360
Leu
375
Ser
390
Gln
405

JP 2004-503211 A 2004.2.5
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Ala Glu
Phe Pro
Ile ser

Arg Gln

Leu Pro
Leu Ala
Ala ser
Ser Gln
Gln Glu
Lys Ala
Phe Leu
Gln Ser
Thr Pro
Arg Glu
Leu Leu
Gln Ala
Asp Gly
Leu Gln
Asp Ala
Gly Pro
Pro Ala
Ser Gly

<210> 35
<211> 60

Ile
Leu
Pro
Gly
Gly
Phe
ala
Phe
Thr
Pro
Ala
Gly
Phe
Gly
Sexr
Ala
Gly
Gln
Pro
Leu
Pro
His
Leu
ely

Gln

4

<212> PRT
<213> Drosophila melanogaster

<220>

Asp
Asp
Ser
Pro
Ser
Sexr
Val
Sexr
Pro
DPhe
Gly

Arg

Leu
Ile
Pro
Arg
Leu
Gln
Leu
Gly
Leu
Pro
Leu

Arg

Cys
410

425
Sex
440
Sex
455

470
Pro
485
Ser
500
Ala
515
Gly
530
Leu
545
Leu
560
Arg
575
Gln
590
Asn
605
Arg
620
Ser
635
Sexr
650

665
Len
680

695
Met
710
His
725
Gln
740
Pro
755
Gly
770

<221> misc_feature
<223> GenBank Accession No:

<220>

<221> unsure
<222> 52, 291, 354
<223> unknown or othexr

<400> 35

Asp
Asn
Leu

Leu

Leu
Pro
Sex
Leu
Gly
Gly
Ala
Gln
Lys
Gly
Ser
Leu
His

Ser

Ser
Ile
Cys
Gln

Thx

Leu
Cys
Deu
Glu
Rxg
Asn
Ser
Glu
Leu
Ser

Ala

Leu
Ile
Ser
Gly
Leu
His
Pro
Gly

Pro

Phe

His
Ser
Asp
Glu
Arg
Pro
Glu
Gly
Gly
Gln
Thr
Asp
arg
Lys
Arg
Leu
Glu
Sex
val
Ile
Val
ala
Thy
Asp
Val

Ser
Gly
Thr

His
Pro
Gly
Pxo
Thr
Ser,
Val
Thr
Lys
Gly
Gly
Gln
Glu
Ala
Pro
Pro

Ala

Arg
Cys

Leu

Ser
415
val
430

445
Gln
460
Thr
475
Cys
490

505
Ala
520
Ser
535

550
Leu
565
Ser
580
Asn
595
Leu
610
Gly
625
Gly
640
val
655
val
670
TyE
685
Leu
700
Ser
715
Pro
730
Leu
745
Glu
760
Val
775

g2564680

Leu
Phe

Ile

Leu
Ile
Sexr
Gly
Ser
Thr

Pro

Met

Cys

Ser
Val
Leu
Ala
val
Ser
Met

Gln

Ser
Leu
Pro
Pro
Pro
Thr
Arg
Arg
Ser
Thr
His
Ser
Leu
Pro
Ala
Ala
Pro

Glu

Pxo
His
Glu
Gln
Glu
Val
Asp
Gly
val
val
val
Gln
Thr
Gln
Thr
Ala
Gln

Asp

Gln
Deu
Ser

Asp

Leu
Arg
Glu
Glu
val
Ber
Ser
Gly
Arg
Leu
sex
Gly
Lys
Val
Phe
Ser
Gln
Tyxr
Pro
Pro

Leu

cys

Leu

(112)

Met Thr Ala Ala Asn Thr Asn Lys Thr Thy Asp Lys Glu Asn Asp
1 5 10 15

17221

PCT/US00/07715
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Pro Gly
Ala Ala
Arg Ser
Gly Val
Lys Val
Ile Lys
Lys Leu
Asn Ile
Tyr Leu

Leu Vval

Ile val
Gln Met
Glu Pro
Ala Ala
Val Asp
Gly Ser
Arg Val
@lu Cys
Gln Arg
Met Gly
Pro Met
Met Gly
Lys Phe
Lys Pro
Arg Glu
Pro Ile
Leu Asp
Pro Met
Thr Pro
Ala Asn
Met Pro
Leu Leu

Ser Ala

Pro
Ala
Ser
Tyr
Lys

Leu

val

val

Gln
His
Lys
Lys
Pro
Ser
Len

Leu

Thr
Tyr
Asp
His
Asp

Arg

ala
Lys
Ala
Pro
Pro
Lys
Ser

Sex

Asn
Gln
Pro
Lys
Leu
Ile
Arg
Arg
Met
Asn
Leu
Arg
Leu
Ala
Glu
Trp
Pro
Arg
Ser
Ser
Glu
Leu
Lys
Asp
Ser
Pro
Ala
Ser
Pro
Pro
Arg
Lys

Ala

185
Lys
200
Pro
215

-Leu

230
Ser
245
Phe
260

275
Leu

Lys
455
Arg
470
Gly
485
Gln

1500

His

Gln

Leu
Asp
Lys

Xaa

Ile
Gly

Xaa

Lys

His
Thr
Asn
Gln
val
Met
Ala
Lys
Ala
Glu
Lys
Gly
Gly
Tyxr
Bxg
Ala
Asn
val
Asp
Cys
Cys
Met
Vval
Asn
Ala
Tyx
Glu
Gly
Lys

Arg

Sexr

Ser
Thr
Leu
Ala
Ile
Val
Ser
Arg
Ile
ala
Asp
Thx
Gly
val
Thr
arg
Lys
Val
Gly
Asn
val
Ala
Ser
Pro
Thr
Arg
Asn
Ile
Pro
Ser

Leu

Thr

Cys

Leu
Pro
Leu
Met
Ile
Gly
Glu
Glu
Glu
Phe
Phe
Lys
Val
Asn
Val
Phe
Met
Leu
Arg

Xaa

Glu
Gly
Ile
Pro
Ala
Cys
Ser
Pro
Ala

Pro

220
Lys
235
Leu
250
Leu
265
Pro
280
Leu
295
ala
310
Arg
325
Leu
340
Gln
355
Met
370
Lys
385
Ser
400
Sexr
415
Gly
430
Leu
445
Cys
460
Ser
475
val
490
val
505
Ile

18/21

Thx
ser
Gly
Gly
Arg
Ile
Leu
Glu
Leu
Ala
His
Leu
Ser

Ser

Thr

Glu

Leu
Arg
Phe
Leu
Leu
Leu
Gly
Arg
val
Thr
Pro

ala

Val
His

Gln

Pro
Ser
Asn
Asn
Glu
Ala

Asn

Phe
Arg
sSer

Leu

Pro
Gly
Leu
Leu
Val
Asn
Trp
Gln
Leu
Lys
Asp
Sex
Ile
Thr
Ser
Leu
Sex
Gln
Lys
Lys

Ser

Pro

Gly !

Gly
Phe
val
Arg

His

Asn
val
Lys
ASD
Thr
Pra
Pro
val
arg
Sex
Pro
Ile
Glu
Sexr
Asn
val
Sexr
PYXo
Phe
Ile
Pro
Lys
Ser
Thr
Leu

Sexr

(113)

+240

Ser
255
Asp
270
Ile
285
Thr
300
Asn
315
Lys
330
Asn
345
Gln
360
Ala
375
FPhe
390

405

PCT/US00/07715

Ala,

420
Arg
435
Leu
450
ala
465
Ala
480

495
Thr
510
Ser
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Gin Ala
Leu Asp
Ser Asn
Thr Arg
Arg Ser

Asn Leu

Ser
Ser
Ser
val
Len

Thr

<210> 36
<211l> 745
<212> PRT
<213> Homo sapiens

<220>

Glu
Thr
Gln
Gly
His

Lys

515
Cys Thr
530
Ser Thr

Thr Pro
560
Phe Phe
575
Lys Gly
550

<221> misc_feature
<223> GenBank Accession

<400> 36

Met Ile
1
His Ile
Phe Ala
val ala
Leu Gln
His Pro
Thr Leu
Asp Tyrxr
Ala Lys
Lys Phe
Asp Ala

Glu Phe

Pro Glu
val Ser
Arg Glu
Ser Thr
Pro Ser
Met Asn
Pro Leu
Ser Met

Gin Arg

Arg
Gly
Lys
val
Lys
Asn
Tyr
Leu
Phe
Ile

Asp

Ala
Val

Gly

Asp
Lys
Val
Pro
Gly
Tyr

Gly
Asn
Vval
Lys
Leu
Ile
Leu
val
Arg

val

Met

Phe
Ala
Asp
Sex
Val
Cys
Arg
Gly
Asp
Tyr

Asn

Arg Asn
5

Tyr Arg
20

Glu val

Arg
Pro
Pro
Sexr

Glu

Ala
Asp
Glu
Leu
Glu
Gly
val
Asp
Lys

Lys

Ser
Phe
Gly
Leu
Leu
Asp
Asp
Glu

Met

Leu
Ser
Lys

Lys

Pro

Lys

Leu

Asp

520

gl749794

ala
Leu
Arg
Lys
Val
Phe

Tyr

Ser
Leu
Iie
Leu
Phe
Leu
Asp
Lys
Leu
Glu
Asp
Pro
Glu

Ala

Thr
Lys

His

Arg
Glu
Ala
Met
ala
Lys
ala
Asp
Gln
Gly

Gly

Lys
Gin
Glu
Arg
Ile

Thr

19721

Ser
i0

280

310
Tyr
325

Leu

His
Lys
Ile
Axg

Glu

Gly

Asn
Lys
Glu
Gly

Lys

Asn

Gly

Lys
Leu
Leu
Pro
Leu

Lys

Glu
Ser

Leu

FPhe
Leu
Asn
Phe

Gln

Glu
Lys
Gly
Sexr
val
Thr
Glu
Glu
Cys
Leu
Phe

Gly

Tyr
Lys
Phe
Ile
Asp
Tyr
Leu
Leu

Leu

Glu
val
Arg
Val

Gly

Gln
Gly
Lys
Ser
Leu
Glu
Val
Ala
His
Leu

Ser

Ser T

Asp
Thr
Glu
Tyr
Leu
Arg
Val
Met
Val

Gly

(114)

PCT/US00/07715

525
Met
540
Ala
555
Pro
570
Arg
585
Axg
600

240
Asn
255
TIp
270
Glu
285
val
300
Gly
315

Tyr
330

JP 2004-503211 A 2004.2.5



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

‘WO 01/68825

Lys Ser
Pro Sexr
Lys Val
Ser Asp
Lys Lys
Asp Arg
Ala ser
Pro Ser
Asn Ser
Gln Asn
Thr Ala
His Gln
Gly Leu
Thr Ala
Ile Ser
Gly val
Val Arg
Pro Ser
Phe Ser
Pro Glu
Gly Ser
Lys Pro
Sexr Met
Asp Ala
Leu Cys
Glu Met
Arg Phe
Ala Ser

<210> 37
<211> 28

Ser
Ala
Gin
Gln
Thr
Glu
Pro
Thr
Pro
Gly
Ser
Lys
Pro
Pro
Ser
Sexr
Asp
aly
Lys
Ser
Gly
Arg
Glu
Asn
Met
Glu
Lys

Lys

<212> DNA
<213> Homo sapiens

<220>

Glu

Asp

Ala
Gln
Ser
Leu
Asn
Leu
Tys
Ala
Ser
Pro
Gln
Ser
Ser
Gln
His
Phe
Lys
Gly
Sexr
Pro
Sexr
His
val
Arg

Ile

Leu
335
Leu
350
Ser
365
Gly
380
Bex
395
Gly
410
Pro
425
Ser
440
Leu
455
Asp
470
Sexr

620
Asn
635
Leu
650
Asn
665
Cys
680
Gly
695

710
Ile
725
Ala

740"

<221> misc_feature
<223> primer:

<400> 37

Glu

Thr

forward

Gly
Asn
Ser
Ala
Asn
Lys
Leu
Leu
Arg
Leu
Ala
Ala
Sexr
Pro
aAla
Thr
Leu
Gly
Lys
val
Lys
Phe
Met
Ser
Pro

Leu

) Gly

Glu

Asp
Sex
Ala
Ile
Ala
Ala
clu
Sexr
Ala
Thx
val
ser
Asn
Val
Pro
Phe
Pro
Arg
Phe
Glu
Glu
Thr
Met
Glu
Gly
Pro
Thr

Leu

Thr Ile
340
Ser RAla
355
Asn Pro
370
Pro Thx
385
Glu Asn
400
Ser Ser
415
Arg Lys
430
Thr Ser
445
Ser Leu
460
Met Pro
475
Ser Ala
490
Val Eis
505
Cys Glu
520
Ala Ser
535
Asp Arg
550
His Ala
565

580
Arg Gly
595
val Arg
610
Thr Leu
625
Lys Glu
640
Trp Ser
655
Arg Glu
670
Leuw His
685
His Glu
700
Arg Leu
715
Ser Met
730
Lys Leu
745

20721

Thr

Thx
Gly

Gly

Leu
Phe
Gln

Asn

Ala
Thr
Asn
Gln

Ser

Asn
Pro
Ser
Asn
Gln
Thr
Sex

Asn

Phe
Lys
Arg
Lys
Phe
Leu

Phe

Lys
Pro
Arg
Sexr
Pro
Lys
Thr
Arg
Ala
Arg
Pro
Lys
Aryg
ala
Phe
Leu
Pro
Gly
Leu

His

Thr

Lys

Val
Asn

Lys

Pro
Sex
Arg
Tyr
Glu
val
Pro
Ser
Ser
ala
Arg
Ala
Pro
His
Pro
Arg
Ala
Ser
Asn
Val
Glu
Thr
val
Met
Gln
Gly

Asn

(115)

Arg
345
His
360
Phe
375
Ser
390
Glu
405
Pro
420

435
Arg
450
Ile
465
Sexr
480
Gln
495
Sex
510
Ser
525
Astl
540
Arg
555
Gln
570
Ser
585

600
Glu
615
val
630
Ala
645
Ser
660
Leu
675
Leu
690
Trp
705
val
720
Ile
735

PCT/US00/07715
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ggttagttac aagcagtcta

<210> 3B

<211> 25

<212> DNA

<213> Homo sapiens

<220>
<221> misc_feature
<223> primer: reverse

<400> 38
tgctaccaga ccctaaagaa

<210> 39

<211> 28

<212> DNA

<213> Homo sapiens

<220>
<221> misc_feature
<223> Primer: tagman

<400> 39
ccetetgtag acacgggacce

gtgcaatt

agaga

ctttttty

2121

(116)
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28

25

28
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According 1o Patent CI
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{IPG) or to both national and IPG

D ther than minimum tion to the extent that such dosuments are included in the fields searched

Elect data b: ing the i i of data base and, wh ical, terms used)
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Homo sapiens cDNA clone IMAGE:21058Z2 37,
mRNA sequence"
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Accession AI609751
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whichis aited to establish the “¥* document of particular relovarice; the claimed invention

citation ot other special reason (as specified) ‘cannot be consired (o involve an inventive step when the
0" document referring 1o an oral disclosure, use, exhibition or document is combined with one ar more other such docu-

other means menrs, such combination being obvious to & person skilledt
*P* document published prior to the intemational fling date bl ... Inih

later than the priority date claimed & dvnument member of the same patent family
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06. 0
29 January 2081 35
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C.(Continuation) DO(EQ_ME'EITS CONSIDERED TO BE RELEVANT
5

Category

Gitation of document, with indication, where aporopriate, of ihe relevant passages

Pelevant to claim No.

A

DATABASE  GENEMBL [Online]

25 April 1997 (1997-04-25)

DREWES ET AL.: "R.norvegicus mRNA for
serine/threonine kinase MATK2"
XP002158331

Accession 283869

-8 DREWES ETAL.: "MARK, a novel family of
protein kinases that phosphorylate
microtubule-associated proteins and
trigger microtubule disruption”

L,

vol. 89, no. 2,

18 April 1997 (1997-04-18), pages 297-308,
XP002105681

figures 1,4,6

DATABASE  SWISSPROT [Online]

1 January 1998 (1998-01-61)

THOMAS, K.: "F49C5.4 protein bearing
protein kinase motifs"
XP0B2158332
Accession 017879

BALDIN VERONIQUE ET AL: “Evidence for a
mammalian Niml-like kinase pathway acting
at the GO-1/S transition."
BIOCHEMICAL AND BIOPHYSICAL RESEARCH
COMMUNICATIONS,
vol. 236, no. 1, 1997, pages 130-134,
XP0QYI79000

ISSN: 0086-291X
the whole document

15-20

15-20

1-20

Form POT/ISAZ10 (continuation of second sheet) (uly 1532)
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Box! Observations where certaln claims were found unsearchable (Continuation of item 1 of first sheet)

This International Search Report has not been established in respect of certain claims under Asticle 17(2)(a) for the following reasons:

1. Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. Claims Nos.:
because they relate to paris of the International Application that do not comply with the prescribed requirements to such
an extent that no meaningiul International Search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted In accordance with the second and third sentences of Rule 6.4(a).

Box Il Observations where unity of i ion is lacking (Contil ion of item 2 of first sheet)

This International Searching Authority found multiple i ions in this i it lication, as follows:

1. D s all required additional search fees were timely paid by the applicant, this International Search Report covers al)
searchable claims.

2. D As all searchable claims could be searched wlthout effort justifying an additionat fee, this Authortty did not invite payment
of any additional fee.

3 D As only some of the required additional search fees were timely paid by the applicant, this International Search Report
cavers only those claims for which fees were paid, specifically claims Nos.:

4. m Na required additional search fess were timely paid by the applicant. Consequently, this Imematienal Search Report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1, 2, 7-9, 13-28 compl. and 3-6, 10-12 part.

Remark on Protest D The additional search fees were accompanied by the applicant's protest.

D No protest accompanied the payment ot additional search fees.

— e e e e e

Form PCT/ISA/210 {continuation of first sheet (1)) (July 1998)

JP 2004-503211 A 2004.2.5



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

(120)

Intesnational Application No. PCT/US 06 /07715

FURTHER INFORMATION CONTINUED FROM  PCTASA/ 210

1. Claims: 1,2, 7-9, 13-28 (complete) and 3-8,
10-12 (partially)

A purified nucleic acid molecule corresponding to SEQ ID
NO:1, which encodes the polypeptide the human NIM1 kinase of
SEQ ID NO:2, mammalian variants thereof (selected from SEQ
ID NO:24-28 and 30} and fragments thereof (SEQ ID NOs:
3-23); a fragment of at Teast 18 consecutive nucleotides
from said sequences; expression vectors, host cells, a
method for producing the recombinant protein, a method of
detecting a nucleic acid molecule in a sample comprising the
steps of hybridizing said nucleic acid molecule and
detecting the hybridization complex; said method used to
diagnose a brain disorder or cancer; said method involvig
amplifying the nucleic acid molecules of the sample prior fo
hybridization; said method used to diagnose a brain disorder
or cancer, a method of using a nucleic acid molecule to
screen a library of molecules or compounds; an isoated
protein comprising SEQ 1D H0:2 or a portion thereof; a
method to screen a Jibrary of molecules or compounds using
the polypeptide of SEQ ID NO:2; a method of preﬁam’ ng an
antibody comprising immunizing an animal with the
polypeptide of SEQ ID NO:2; a method of using an antibody
which specifically binds NIMI kinase to diagnose a disease,
preferrably, when the disease is a brain disorder or cancer.

2. Claims: 3,4-6,18-12 (partially)

A fragment of at least 18 consecutive nucleotides from SEQ
ID NO:29 and the complements thereof; a substrate containing
said fragment; a probe containing said fragment; a wethod of
detecting a nucleic acid molecule in a sample comprising the
steps of hybridizing said nucleic acid molecule and
detecting the hybridization complex; said method used to
diagnose a brain disorder or cancer; said method involvig
amplifying the nucleic acid molecules of the sample prior to
hybridization.

JP 2004-503211 A 2004.2.5
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