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GAC GAA GTT CTC TCT AGR ARG ACA TCC TGA GAG GAC TTG 5CA GGC CTG AAT ATG
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172 920 19 208 217
AGC CGC ACT CTC TAC ATT AAT AGT AGG CAA CTG GTG TCC CTG CAG TGG GGC CAC

SRTL‘{[NSRQLVSLQWGH
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GGG AAG GGG AAG GRA TTA ATG TGG AAT TTC AGA GAA CTG AGT GAA AAC AGC CAG
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KIDNEY-SYECIFIC FROTEIN

TECHNICAL FIELD

This invention relates to a mampatizn cDNA, which enciodes & kidney-specific protein
which tg djagnostic of renal cell carcipoma (KSROC) and ta the use of the cDNA and the encoded
protein o the diagnosis and treatmeat of kidney disorders.

BACKGROUND OF THE INVENTION

Phylogenetic relationships among organisms have been demonstiated many thmes, and
studies from a diversity of prokaryotic and eukaryotic organisms sugyest a more or less gradual
cvolution of molecules, bicchemical and physiological mechanisma, and metabolic pathways.
Despite different evolutionary pressures, the proteins of nematode, fly, rat, end man tuve common
chemical and structural features and generally perform the samne cellular function. Comparisons of
the nucleic acid and protein sequences from organisms where structure and/or function arc known
accelerate the investigation of hwnan sequences ind allow the development of model sysiems for
1esting diagnostic and therapeutic agents for human conditions, diseases, and disorders.

The human kidneys are two bean-shaped organs on either side of the backbone. The
kidneys filter waste lrom the bloed, [orm urine, and regolate the waler and zlectrolyte content of the
hody. They reabsorb and retain proteins, glucose, amino acids, and bicarbonate and inorganic
rhosphate, and release hormones which iateract to maintain intravasculfar velume. They contribute
1o maintepance of the body’s acid/base baiance and of houreostasis by regulatiog blood gH
electrolyte levalr and blood pressure.

Reonal esll carcinoma (RCC), originating within the proximal renal robuolar epithelinm, is the
mest common type of kidney cancer accounting for approximately 3% of all adult cancers. There
are four main types of renzl cell cuvinoma, with the majority being clear cell typs, and mixed
granulac and clear coll type. RCC 15 cucable only in iLs vory carly stages throvgh sucgery. Itis
resistant to chemotherapy and relatively resistant to radiothetapy. Risk factors for development of
RCC include cigarette smeoking and developreni of acquired cystic kidney diszase.

The discovery of o marunalian cDNA encoding KSRCC satisfics a need in the art by
providing compositions which are nseful in the diagnosis and treatment of kidney disurders,
particularly, renal cell carcinoma.

SUMMARY OF THE INVENTION

The invention is based on the discovery of a mammalian cDXA which encodes a

mammalian kidney specific-protain which is useful in the dirgnosis and treatment of kidney

5 disorders including acquired cystic kidney disease and, particularly. renal cell carcinoma.

The invention provides an isolated marnmalian cDNA or a fragment thercof encoding 2

JP 2004-507242 A 2004.3.11
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marmmalian protein or a portion thereof selected from the group consisting of an amino acid
sequence of SEQ 1D NG:1, a varfant baving 80% identity to the amino acid sequence of SEQ ID
NQ:1, an antigenic epitoge of SEQ ID NO: 1, an oligapepride of SEQ D NO:1, and a biologically
active portion of STQ ID Nk 1. The invention also provides an fsolated mammabian cDNA or the
complewnent thereof selected tiom the group consisting of a nucleie acid sequence of SBQ 1D NO:2,
& variant having 33% identily to the nucleic acid sequence: of SEQ ID INO:2, a fragmoent of SEQ TD
NOs:3-14, an oligonucleatide of SEQ ID NOs:2-14. The invention additionally provides &
conmpasition, a substeate, and a probe comprising the cDNA ,or the complement of the cDMA,
encoding KSRCC. The imvention further provides a vector confaining the cDNA, a hosi cell
containing the vector and a methad for using the cDMNA to make KSRCC. The invention still
further provides a transgenic cell line or organisin comprising the vector containing the cDINA
encoding KSROC. The invention additionally provides 2 mammalian fragmenl or the complement
thereof selecied frow the group consisting of SEQ I NOs:11-14. In one aspect, the invention
provides a substrate containing at [east one of these fragiments. o 2 second aspect, the invention
provides 4 proba comprising the fragment which can be used in methods of detection, scroening,
and purification. Tna further aspect, the probe is a single stranded complementary RNA or DNA
molecule.

The invention provides 2 method for using 1 cDNA t detect the differential expression of 2
auclele acid in a sample comprisiog hybridizing a probe to the nucleic acids, theveby forming
hybeidization complexes and comparing hybridization complex formation with a standurd, wherein
the commparison indicatss the differential expragsion of the cDINA in the sample. In one zspect, the
method of detection Turther comprises amplifying the nucleic acids of the sample prior o
hybridization. In another aspect, the method showing differential expression of the cDMA is used.
o diagnose rensl cell carcinoma. In another aspect, the <DNA or 2 fragment or a complement
thereal may cormprise #n clement on an array.

The invention additfonaily provides a method for using & ¢cDNA or a frugment ora
complement theraof to screen a library or plurality of molecules or compounds to identily al jeast
ane ligand which specifically binds the cDNA. the method comprising combining the cDINA with
the molecules or compaunds vnder conditions ellowing specific binding, md detecting spectfic
binding to the cDNA |, thereby identifying a lipand which specifically binds the cDINA. n one
aspect, the molecules or compounds are selected from aptamers, DNA meolecules, RNA molecules,
peptide mucleic acids, artificial chromosome constructious, peptides, transcription factors,
repressovs, and regulatory molecules.

The invention provides 1 purified mammalian proteim or a portios thercof sclecied from the

group consisting of an amto acid sequence of SEQ ID NO: 1, a variant having 30% identity to the

[
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aming acid sequence of SEQ ID NO:1, #n antigenjc epitope of SEQ 1D NO:1, an oligopeptide of
SEQ I NO: 1, and & biologically active portion of SEQ ID NO:1. The invention alse provides a
composition comprising the purified protein or a portion thereof in conjurction with n
pharmaceutical carrier. The invention further provides a metbad of using the ESRCC o weat a
sulnject with rewal cell catctnoma comprising administering to a patient in need of such teatment
the composition containing the purified protein. The mvention still further providas a methed for
using a pratein 1o soreen a Ubrary or & plurality of moleceles or compounds to identify at least one
ligand , the method comprising combining the protein with the molecules or compounds under
conditions to allow specific bindiog and deteciing specific binding, thereby identifying a ligand
which specifically binds the protein. In one aspect, the molecules or compeunds are selected from
DNA molecules, RNA molecules, poptide nuclcic acids, peptides, proteins, mimetics, agonists,
antagonists, antbodies, jmunnoglobuling, ichibitors, and drugs. In apother aspect, the ligand is
used te treat 4 subject with vepal cell carcinoma,

The invention provides 2 method of wsing a mammealian pretein to screen a subject sample
for antibodies which specifically bind (he protein comprising isolating antibodies from ibe subject
sample, coutacting the iselated antibodtcs with the protein under conditions that allow specific
binding, dissociating the antibedy trom the bound-protein, and comparing the quantity of antibody
with known standards, wherein the preseace ur quantity of antibody is diagnostic of renal cell
carcinoma.

The invention also pravides a metirod of nsing a mammalian protein to prepare and purify
anlibodies comprising immurizing a animz] with the protein under conditions to elicit an antihody
response, isolating znimal antibodies, attaching the protein to a substrate, contacting the substrate
with isolated antibodies under conditions to allow specific binding to the protein, dissociating the
aniibodies from the protein, thereby ohtaining purified wntibodies.

The igvention prowvides a purified antibody which binds specifically to a proiejn which is
expressed in renal call carcinoma. The invention alsa provides a methed of using an antibody to
diagnose renat cell carcinoma cernprising combining the antibody comparing the quaniity of bound
antibody to knovm standards, thereby establishing the presence of renal cefl carcincoma, The
favention further provides a metiiod of using an antibody 1o trear renal cell carcinotna comprising
administering t0 a patient in need of such trestment » pharmacewtical composition corprising the
purified antibody.

The invention provides & method for inserting a madker gene inte the genomic BNA of 2
moamma! i disrupt the expression of the endopenous polynucleotide. The invention alse provides o
method for using & cDNA to produce 2 mammalian model system, the method comprising

constructing a vector contaming the cDNA selected from SEQ ID NOs:2-14, transforming the

JP 2004-507242 A 2004.3.11
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veckor into an embryomc stem cell, s2lecting a transforned cmbryonic stem, micromjecting the

trimsformed embryonic stern cell into & nramrmalian blastocyst, thereby forming a chimeric
blastocyst, transferring the chimeric blastocyst into a pseudopregnant dam, wherein the dam gives
Birth to a chimeric offspring conlaining the cDMA in its germ line, and breeding the chimeric
mamal to produce 2 borozygous, mammalian model system.

BRIEF DESCRIPTION QF THE FIGURES AND TABLE

Figores 1A, 1B, 1C, 11, 1E, and IF show the mammalian KSRCC (SEQ I NO:1) encoded
by the cDNA (SEQ ID NO:2). The alignment was produced using MACDNASIS PRO software
(Fhitachi Software Engineering, South San Fraucizco TA).

Figures 2A and 2B demonstrate the conserved chemical and structeral similarities among
the demsing of KSROC (SEQ D NO: 1), Rattus novvesicns K8 (23127193), and Home sapiens KS
(g3219339), SBQ I NOz: . and !15-16. respectively. The alignment was produced nsing the
MEGALIGN program of LASERGENE software (DNASTAR, Madison W)

Figire 3 shows the northern analysis for KSRCC produced using the LIFESEQ Gokd

database (ncyte Genomics, Palo Alto CA). The first column presents the tissue categories; the
second calurmn, the number of clones in the tissue category: the third column, the numher of
libraries in which at least one transcript was fovnd; the fourth column, absolute abundanes of the
transeript; and the fifih column, percent abundance of the wsbeript.

Figuve 4 shows the hydraphilicity plots and antigenic indices for KSRCC, rat g3127193 and
heuroan g3219339. :

DESCRIPTION OF THE INVENTION

It is understood that this invention is not limited to the particulsr machines. materials and

methods deseribed. Tiis alse to he understoad that the terminology used herein is for the purpese of

deseribing particular cmbodiments and is nol intended to limit the scope of the prescnt invention

3 which will be limited coly by the appended claims. As used herein, the sipgalar forms "a", "an”,

and "the" include plural reference ualess the context clearly dictates otherwise. For exarnple, a
reference te "a host cell” includes  plurality of such host cells known to thosc skilled in the art.

Unless defined otherwise, all teehnical wod scientific terms used herein have the same
meanings a5 commonly understood by one of ordinary skill in the art to which this invention
belomgs. All publications mentioned berein are cited for the purpose of describing and disclosing
tire cell lines, protocals, reagents and vectors which are reported in the publications and which
might be used in conmection with the invention. Neothing herein 15 to be copstried as an admission
that the invention is not entitled to antedate such disciosurce by virtue of prior invention.
Definitions

"KSRCC refers ta a substantially purified protein obtained from any mammaline species.
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including bevine, canine, murine, ovine, porcine, radent, simian, and preferably tbe human species,

and from: any source, whether natnral, synthetic, semi-synthetic, or recombinant.

"Array" refers to an orderad arrangement of at least twa cDNAS on 2 substrate. At lzast one
of the <DINAs 1epresents a conteol or standard sequence, and the oilier, a cUNA of dagnostic
jnterest.  The arrangement of from about iwo to about 40,000 ¢cDMAs on the substrate assures that
the size and signal intensity of each labeled hybridization complex formed between 2 cDNA and &
sample nucleic acid 1s individually distinguishable.

The "complement” of a cDNA of the Sequence Listing refers to 2 pucleic acid molecute
which js completely complementary over its full lengihk and which will hybridize to the cDNA oran
miINA under conditions of high stingency.

“eDINA" refers to an isolated polynuclectide, nucleic acid molecule, or any fragment or
complement thercof. It may have originated recombinantly or syntheticaily, be double-stranded or
single-stranded, represent cading andfor noneoding sequence, an exon with or without an intron
from & genmamic DMNA molecute.

The phresc "DMA encoding 2 protein” refers to 2 nucleic acid sequence that closely alims
with sequences which encode conserved regions, motifs or domains that were identified by
emmploying analyses well known in the art. Theso analtysas include BLAST (Basic Local Alignment
Search Tool, Altschud (3993) T Mok Evol 36: 200-300; Altschul e al. (19903 ¥ Mol Hiol
215:403-410) which provides identity within the consarved region.

"Derivative” refers to a cDINA or & proteio that has been subjected to a chemical
madification. Derivatization of a cDNA can involve substitution of a nontraditional base such as
guensine or of an analog such as hypoxanthios. These substitutions ave well known in the art,
Derivatization of a protein invelves the replacersent of ¢ hydrogen by an acetyl, acyl, alkyl, amine,
formyl, or motpholine group. Nerivative melecules retain the biclogical activities of rhc.natumlly
ocourring melecules but may confer advantages such as longer lifespan or enhanced activiey.

"Differential expression” rofers to ae increased, upregulated or present, or decreased,
dowarcgulated or absent, gene expression as delected by the absence, presence, or a1 least we-fold
changes in the amount of transcribed messenger RNA or translated protein in a sample.

"Disorder” refers to condilions, discases or syndromes in which the cINAs and KSROC are
differentially expressad.

"Fragment" refers o a chain of consecutive nuclectides from abeut 200 to about 700 baso
pairs in length. Fragrents may be used in PCR or hybridization technologics to identify reluted
nucleic acid molecules and in binding assiys to sereen for a Ligand. Nuclsic acids and their ligands

identifted in this manner are usetal as therapeutice 1o regilate replication. franscription or

5 manslatiag,
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"Ciuile by association” ((3BA)} is 2 method for identifying cDNAs or proteins that are
associated with a specific disease, regulatory pathway, subeellular compartment, cell type, fissue
iype, or species. In particutar, the method identifies cDNAs useful in diagnosis, prognesis,
treatment, and evaluation of therapies for kidney disorders.

A “iybridization complex” is forined between a ¢cDMA and a nucleic acid of & sample when
the purines of one molecule hydrogan bond with the pyrimidines of the complementayy wolrenle,
eg, 3-ALG-T-C-3"bage pairs with 3-T-C-A-G-5". The degree of complemontarity and the use of
nucleotide analops atfsct the cfficicncy and stringency of hybridization reactions.

"Ligand" refers te any agent, melecule, or compound which will bind specifically toa
complementary site on 2 cDNA molecule or pelynucieutide, or Lo &n epitope or a protein. Such
ligands stabilize or modulats the activity of polynucleotides or proteins and may be composed of
inorganic or organic substances Tucluding nucleic acids, proteins, carbohydrates, fats, and lipids,

“Qligonuclectide” refers a single stranded molecule from about 18 to about 60 nucleotides
in length which may be used in hybridization or amplification technologies or in vegwlation of
replicalion, transeription or irmnslation. Subslantially equivalent terms ate amplimer, primer, and
oligomer.

"Portion" refers to any part of a protein used for any purpose; but especiaily, to an epitopo
for the screening of ligands or for the production of antibodies.

"Post-iranslational modilication” of a protein can involve lipidation, glyensylation,
phosphorylation, acetylation, racemization, proteclytic cleavags, and the like. These processes may
occur synthetically or biochemically. Biochewical modifications will vary by cellular location, cell
type, pH, enzynmtic miliey, and the like.

"Probe" refers to 2 cDMA that hybridizes to ar loast one pucleic acid n a sample. Where
targels are single stranded, probes are complemnentacy single strands. Probes can be labeled with
reporter molecales for use in hybridization reactions including Southern, northern, in sity, dot blot,
array, and like technologies or in screening assays.

"Protein” refers W a polypeptide or any portion thersof. A “portion® of a prolein refers to
that iength of amine acid seqnence which wonld retain at least one biological aciivity, a domain
identified by PEAM or PRINTS analysis or an antigenic cpitope of the protein identified using
Kyte-Doolittle algorithms of the PROTEAN program (DNASTAR, Madison WI). An
"oligopeptide” is an amino acid saqeence from about five resigues to abont 15 residues that is used
as part of o fusion protein to produce an antibody.

"Purified” refezs to any molecitle or compound that ts separated from its natural
environmeni end is from about 60% free (o abowt 90% free from other components with which it is

natmally gesociated,
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"Sample" is used in its broadest sense as containing nucleic acids, proteins, antibodies, and

the like. A sample may comprise a bodily fluid; the soluble fraction of a cell preparation, or an
aliquet of media in which cells were prown; u chroroosome. an organsile, or memhbrans isolated or
catracted from a cell; genomic DNA, RINA, or cDN4 in solution or hound to a subsirare: a cell; a
tissue; a tissue pring, a fingerprint, buecal cells, skin, or hair; and the like.

"Specific bnding” refers ta a special and preciss intevaction betwoen two molecules which
15 dependent upon their straciure, particularly their molesvlar side groups. Por example, the
mlercalation of a regnlatory protein into the major groove of @ DNA melecule, the hydrogen
bonding afong the backbone between two single stranded nmcleic acids, or the binding between an
epitope of a profein and an agonist, antagomist, or antibady.

"Similarity” az applicd to scquences, refers to the quantification (wsuaily percentage) of
aucleotide or residue matches hetween at least two sequences aligned using a standardized
algorithm such as Smith-Walerman alignment (Soith and Waterman (19813 I Mol Biol 147:195-
197} or BLASTZ (Altschul et al. (1%97) Nucleic Acids Res 25:3389-3402). BLAST2 may be used
in a standardized and reproducible way to inseri gaps in one of the sequences in order to optimize
alignment and to achieve a more meaningful comparisan between them.

"Substrate” refers to any rigid or sewni-rigid support to which cDINAs or proteins are bound
and includes membranes, filters, chips, stides, wafers, fibers, magnetic or nasmaguetic beads, gels,
capillaries or other tubing, plates, polymers, and microparticles with a variety of surface forms
inctuding wells, trenches, pins, chennels and pores.

“Variant" refers to molecules that are recognized variations of a cDNA or a protein encoded
by the cDXA. Splice varfanis may he determined by BLAST score, wherein the score is at least
100, and most preforably at least 400 Allelic variants have & high percent identity to the cDNAs
and may differ by ahout three bases per hundred bages. "Single nuclentide polymorphism™ (SNP}
refers ko 2 ¢hange in i single base as a result ol a substitution, insertion or deletion. The change
may be conservative (purine for purine) or non-conservative (puring to pyrimidine) and may or may
not result in a change in an encoded amine acid or its secondary, tertiary, or quatsrnary structure.
THE INVENTION

The invention is basesd on the discovery of a ¢cDNA which encodes KSRCOC aad on Lhe use
af the cDNA, or fragments thereof, and protein, or portions thereof, directly or as compositions ia
the characterization, diagnosis, and treatment of kidney disorders.

Nucleie acids encoding the KSRCC of the present invention were first identified (in Incyle
Clene 3481942CB1 from kidney tissus cDINA library, KIDNNOT31), as kidney-specific through
GHA analysis of sequences co-regulated in kidney pathways. Eleven fnown kidoey

diseass-associated renes were sclected to idenrify novel genes that arc closely associated with
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diseasges of the kidney. These known genes were wromodoelin, NKCQC2, NCCT, aldolase B,

ROMEL, ATP1GI, PDZK1, MPT-1, calbiadin. kininogen, and CIC-Eb. The degres of association
was measured by prebability values using a cutoff p value less than 0.00001. The scquences were
furrher sxamined ic ensure that the genea that passed the probability test had sttong association with
known kidaey disease-associated genes. Nine novel genes showed strong association with known
kiduey discase-associated genes from a total of 41,419, Each of the nize novel genes was
coexpressed with at least one of the 11 kagwn genes with a p-value of less shaz 10e™. KSRCC
clDMA is 2054 pucleic acids in length. SEQ ID NO:3 (Incyte Clone 3481942CR 1) s 525
nucleotides i length and hag R2% identity nsing BLAST? to the pucleic acid sequence of K, a rat
kidney-specific protein {g3127152).

The cDNA for SEQ I NO:2 was derived from the following averiapping and/or extended
iucleic acid sequences (SHQ T NO:3-103: lncyte Clomes 3481942CB 1, 5518427811 (LIVRDIROL),
5300334F% (RIDNNQT32), 4332230T0 (KIDNNOT32), 760835R1 (BRAITUTOZ), 762540R 1
(RRAITUTCZ), 2099420RG6 (BRATTUTOZ), and 769590511 (L Gronpseqs) UNZ0U0new).

Figure 3 shows expression of the transcript in kidrey tissue, particulacly in tisses from
patients with regal cell corcimorza. Thercefore, the ¢DNA is useful in assays to diagnose renal ecll
carcipoma. A, fragment of SEQ D NO:2 [rom nileotids 1 to nucleotide 106 is useful as a
hybridization probe. An oligonucleotide from 54 to 6% or BD to 93 is useful as a diagnusiic Lo
digtingnish the transeript encoding KSRCC from other kidney-specific proteins,

In one embodiment, the invention encompasses a polypeptide comprising the amino acid
sequence of SEQ ID NO:1 as shown in Figures 1A through IF. KSRCC is 577 amino acids in
length and has 77% idemity to the amino ackl sequence of the rat kidney-specific protein
{g3127193) using BLAST2 analvsis. BLIMPS analysis shows that SEQ ID NO: 1 bas a 16 amino
acid segment thaf matches the AMP-binding domains of g3127193. BLOCKS anslysis indicates
that the regions of KSRCC from (3213 to T224 and 3225 fo B233 arc shmilar fo AMP-binding sfles.
Ptam analysis indicates that the region of KSRCC from N&2 to V493 is similar to an AMP-binding
site. -

As shown in Figures ZA and 2B, ESRCC basg chentical and stractural homology with
kidney-specific protejn from rat (23127193:8EQ ID MO:157 and a human komolog of the tat protein
(g321933%:3EG I NC:16). In particular, KSRCC and the rat kiduey-specific protein share 77%
secuence identity over proteins of neasly identical length (377 AA residues and 572 AA residues,
ygspectivelyl. The human homelog of the rat proteiu (g3219339) is a shorter protein (207 AA
residues), hut is 97% identical to KSRCC over this entire length.

As shown in Figures 4A and 4B, the three preteins have simitar hydrophificity plots and

antigenic indices,
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Mamunalian variants of the cDNA encoding KSROC were jdentified using BLAST?2 with

defult parameters and the ZOOSED databases (Teyie Genarmics). Manunalian variants of the
<DNA cncading the KSROC include 70164869381 (RALITXT: 40, 212451_Ro.1 (ternplate),
202264_Ruo.L (terplate), and 701836346T1 (RAKITXTIL); SEQ 0D NOs: 1 1-14 of the Sequence
Listing, respectively. These cONAs are particularly nsefi] for producing transgenic cell lines or
organisms which model human kidney disorders and upon which porential therapeutic treatments
for such kidney disorders may be tested Table ) below shows the percent dentity between the
cDNA encoding KSRCC and its maminalian vasfants, SEQ TD NQg:11-14. The first column shows
the 8B} I for the huntan cDNA,; the second column, the SEQ Mivar for variant ¢ NAs; the tirird
culumn, the clone qumber for the variant cDNAs; the fourth column, the percent identity to the
hurnan cDNA; and the fifth columm, the alignment of the variant cDNA to the huiman cDNA.

SEG Iy SEQID,,. Clamy,, Tdentity Nty Alignment
2 1t T GABE0IHT 835 W
2 12 212451 _Rn.1 4% T09-356
2 13 202264_Rn.1 3% 1067-1764
2 14 TNIB3GI4ET] B4% 16551812

Thess: ¢DNAs are particularly nseful for producing transgenic eell ings or crganisms which madel
human kidney disordecs and upen which potential therapeutic treainients for such kidney disorders
1may be tested.

Tt will be sppreciated by these skilled in the art that as a result of the degeneracy of the
genetic code, a multitude of cDNA encoding KSROC, same bearing minimal similarity to the
cDNAs of any knawn and naturally occurring gene, may be produced. Thus, the invention
contermplies cach and cvery possible variation of cDNA that conld be made. by selecting
combinations based on possible codon choices. These combinations are made in accordance with
the standard triplet genetic code as applied to ihe polynueleotide encoding naturally accurring
HSTK, and ail such vaciations are to be considered ag being specifically disclosed.

The cDNA and fragments thereof (ST I NOs:2-14) may be used in bybridization,
amplification, and sergening technologies to identify and distinguish smong SEQ 1D NO:2 and
reluled molecules in a sample. The manmalian cDNAs may be nsed to praduce transgenic celt
fines or ovganisms which are model systems for human renal vell carcinoma and upon which the
texicity «od efficacy of potential thevapeutic treatinents may be tested. Toxicology studies, clinfcal
trials, and subject/patient treatment profiles may be pecformed and monitored using the cDNAg,
proteing. autibodies and molecules and compounds identified using the cDNAs and protains of the
present invention.

Characterization and Use of the Invention
GBA Anulysiz
GBA identifies cDNAs that are expressed in a plurality of ¢THMA libraries. The cINAs

JP 2004-507242 A 2004.3.11
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melude penes of lnown or unkouown function which are expressed in 2 specific discase process,

subcelluiar compartment, cell type, tissue type, or speeies. The exprassion patisms of genes with
known function are compared with those of cDNA= with unknown funciion to determine whether a
specified co-expression probabiky threshold is met. Through this eomparison, 4 subset of the
cDNAs having a high co-expression probability with the known genes can be identified. The high
carexpression probability correlates with a particular coexprassion probability thresheld which is
preferably less than 0.001 and more preferably less than G.00004.

The ¢cDNAs originate from ¢DNA libraries derived firoin a variety of seurces including, but
nat limited to, sukacyolss such as buman, mouse, rat, dog. monkey, plant, and yeast; prokaryotes
guch as bacteria; and viroges., These cDINAs can also be selected fron & varisty of scguence types
including, but not limifed to, expressed sequence tags (ESTs), assembled pelynucleatides, full
length gene coding regions, promolers, introns, enhancers, 5* untransiated regions, and 37
untranslated regions. To have statstically significant analytical results, the cDNAs need to be
expressed in at least five cDNA librarjes.

The cDNA libraries used in the co-sapression analysis of the present inventjon can be
ohtzined (rom any cell or celf line, tissue, or organ and way be from adrenal gland, biflary tract,
bladder, blood cells, blood vessels, bone marrow, brain, bronchus, cartilage, chromaffin system,
colon, connective tissue, calured cells, embryonic stem cells, endocrine glands, epithesfium,
esophagus, fetus, gangha, heart, ypothalamus, immune system, intestine, islets of Langerhans,
kidney, larynz, Hver, lung, lymph, muscles, seurons, ovary, pancreas, penis, peripheral nervons
system, phagocytes, pituitary, placenta, pleurus, prostate, salivary glands, seminal vesicles,
skeleton, spleen, siomach, testis, thymug, tongue, wreter, aterus, and the like. The number of cDNA
Hbruries selecied can range from as few as 500 to grearer than 10,000.

Known kidncy specifie penes can be selected based on the use of the genes as disgnostic or
pragriostic markers ot as therapeutic targets Tor diseases associated with kidney disorders.

The mathesd for identifying cDMNAs that exhibit a statistically significant co-expression
peitern with known kidney specific genes is as follows, [irst, the presence or abseace of @ gene
sequeace jn & CONA [lhrary is defined: a gene is present in a cDNA library when at least onc cDNA
fragment cotresponding to eat genc is deteeted ina cDNA sample taken from the library, and 2
gene is absent from  library when no comresponding cDNA fragment is detected in the saple.

Hecond, the significance of gene co-expression is evaluated using a probability method to
measure a due-to-chance probability of the co-expression. The probability metbod can be the Fisher
zxact test, the chi-squared test, or the kappa test. These tests and examples of their apphications are
well knowit in the art and can be found in standard statistics texts {Agresti {1891) Categarical Data
Analysis, John Wiloy & Scns, New York NY: Rice (1948) Mathematical Statistics aud Data
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Analysis, Duxbury Press, Pacific Grove CA). A Bonferroni correction (Rice, supra, p. 384) can
also he applied in combination with one of the probabilicy methuds for correcting statistical reavlts
of one gene versus mmltiple other senes. In a preferred embadiment, the due-to-chance probability
s measured by a Fisher exeol test, and the tireshold of the due-to-chance probability is sct
preferably to less than 0.001, more preferably to less than 0.00001.

To determine whether two genes, A and B, have similar co-expression patiems, occurrence
data vectors can be generated as illustraled in the table below. The presence of a gene occurrng at

lcast once in a library is indicated by a one, and its absence from the library. by a zeco.

‘ Library L Library 2. Library 3 Libravy N
Gene A ] 1 1 n 4
ch11u B ‘ 1 ] 1 0

For a griven pair of genes, the co-ceewrrence data cen he summiarized in a 2% 2 contingency table.

Oene A Preseni Gene A Abscot Total
Giene B Present 8 2 10
Gene B Absent 2 18 20
Totual 10 20 3

The contingency table shows the co-occwrrencs data for gene A and gene B in a total of 30
libraries. Both gene A and gene B oceur 10 times in the libraties, and the table summarizes and
presents: 1) the aumber of tismes gene A and B are both present in a library; 2) the nember of times
gene A aud B are both absent iu a library, 3) the number of times gene A is present, and gene B is
absent; and 45 the nuraher of times gene B is present, und gene A 15 2bsent. The upper Jelt entry is
the mumber of tines the two gencs co-cccur in a library, and the middle right entry is the nomber of
times urither gene occurs in a libracy. The off diagonal entries are the number of times one gene
oceurs, aid the other does not. Both A and B are present eight times and ahsent 18 times. Gene A
is preseat, and penc B is absent, bwo times; and gene B is present, and gene A is absent, two Bmes.
The probability ("p-value™) that the above association occurs due to chance as calculated using a
Fisher exact test is 0.0003. Associalions are genarally considered signiticant if 3 p-value 1s less
than 0.0} {Apresti, supra; Rice, supra).

This method of estimating the probability for co-expression of two genes makes several
gssumptions. The method assumes that the tbraries arc independent and are identicaily sampled.
However, in practical situations, the selected cDNA Jibraries are not eutirely independent, because

more than one library may be obtained from a single suhject or tssue. Nor are they entirely

11
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idealically sampled, because different numbers of cDNAs rmay be sequenced from each library.

The number of cDNAs sequenced typically ranges from 5,000 to 10,000 cDXAs per library. In
addition, because a Ficher exact co-expression probability is calculated fur sach gene versus every
orber assembled gene thar oceut i ar least five libraries, @ Bonferront corraction for multiple
statisticel tests i3 used.
cDMA libravies

In a particular enibodiment disclosed hercin, mRINA was isolatad from mamomalian cells
und tissues using methads which are well knewn to those skilled in the art and wsed to prepare the
<DNA libraies. The Incyle clones listed above were isolaied fronn mammalian cDNA libvaries.
Throe library preparations reprosemiative of the lovention are described jo the EXAMFPLES below.
The consensns sequonces were chemically and/nr elecronically asscmbled from fragmenis
iucluding Incyte clones @nd extension undfor shofgun sequences wsing computer progmms such as
PHRAP (P Green, Thiiversity of Washington, Seatile WA), and AUTOASSEMBLER cpphication
tApplied Biosystems, Foster City CA). Clones, extension and/or shotgun sequences are
electronically asserobled into clusters andfor master clusters.
Sequencing

Methods for szguencing nucleic acids are well known in the an and may be used io practice
any of the embodiments of the invention. These methods employ enzymes such as the Klenow
fragment of DNA polymorase L, SEQUENASE, Tag DNA polymerase and (hermostabls T7 DNA
poiyvmerase {Amersham Pharmeacia Biotech { APB), Piscataway NI, or combinations of
polymerases and proofreading exonucleases such as thase found in the ELONGASE amplification
sysiewn (Lite Technologizs, Gaithersburg MDD). Preferably, sequence preparation is aulomated with
nuachines such MICROLAB 2200 systemn (Hamilton, Reno NV} and the DNA ENGINE thermal
cycler {MI Research, Watertown MA). Machires commonly used for sequencing include the ABT
PRISM 37010, 377 or 373 13INA sequencing systems (Applied Bivsysiems), the MEGARACE 1900
DNA sequencing system (APB), and the like. The sequences may be malyzed using a variety of

adgorithums well knewn in the art and deseribed in Ausubel et al. {1997, Short Protocols jn .
Molecular Binlopy, John Wiley & Sons, New York NY, vnit 7.7) and in Meyers (1995; Molecular
Biolezy and Biotechnology, Wiley VCH, New York MY, pp. 856-833).

Shotgun sequencing may also be used to complete the sequence of a particular cloned insert
of interest. Shotgun strategy involves randomly breaking the original jpsert into segments of
various gizes aud cloning these fragments inte vectors. The fragments are sequenced and
reassembled using overlapping ends utitl the entire sequence of the original ingert is known.
Shotgun sequencing metheds are well known in the art and nse thermostable DNA polymerases,

heat-labile DNA palymetases, and primers chosen from represeatative regions flanking the cDMAs

JP 2004-507242 A 2004.3.11
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of interest. Incomplete assemblaed sequences are inspected for identity using various algorithms ot

programs such as CONSED {Gordon {10983 Genome Res 8: [95-202) which are well known in the
art. Contaminafing scquences inclnding vecror or ¢himeric saquences or delsted sequences can be
reroved or restored, respectively, orgamizing the incomptote assembled sequences into finishod
sequences.

Exiension of 1 Nucleic Acid Sequence

The sequences of the invention may be extended using various PCR-based methods known
in the art. For oxample, the XL-PCR kit {Applied Biosystems), nested primers, and commereially
available cDNA or genormic DNA libraries may be used io extend the nmcleic acid sequence. For
all PCR-based methods, priters may be designed using commercially available software, such as
OLIGO primer analysis softwars (Molecutur Biology Insighrs, Cascade COY to be about 22 to 30
nucleotides m length, to have a GC cantent of about 50% er more, and to anpeal io a taxget
molecule & lemperatures Fom about 55C 1o uboul 68C. When extending a sequence Lo recover
regulatory elemenls, it i preferable to nse penontic, rather than cDINA libraries.

Hybridization

The cINA and fragments thereof can be used in hybridization technologies for various
purposes. A probe may be designed or decived from unigue regions such as the 57 regulatory region
ar from & ponconserved region {1.¢., 57or 37 of the nuclaotides epcoding the congerved catulytic
Jaurnain of the peotein} and vsed in protocols to identify naturally occarring moleculss encoding the
KSRCC, allelic variants, or related molecules. The probe may be DNA or RNA, may be sinple
stranded and should have at least 50% scquence ideutity o any of the nucleje acid sequences, SEQ
I NQIs:2-14. Hybridization probes may e produced using oligelabeling, nick wranslation,
end-labeting, or FCR amplification in the presence of a reporter molecule. A vector containing the
DA or a fragment thercof may be used to prodice 2a mBNA probe in vitro by addition of an
RMA polymerase and labeled nuclectides. These procedures may be conducted using commercially
available kits such as those provided by APB.

The siringency of bybridization is determined by G+C content of the probe, salt
conceniration, and ternperature. In particular, stringency can be increased by reducing the
concentration of salt or rzising the hybiidization temperature. Tn solutions used lor sone membrane
based hybridizations, addition of an crganic solvent such as formamide allows the reaction to cceur
at a lower iemperatore. Hybridization can be performed at low stringency with buffers, such ax
5xSSC with 1% sodivm dodecyl sulfate (SDS) at 60C, which permits the formation of a
hybiidization complex betwoen nucleic acid seguenees that contain some mistnatches, Subsequent
waehes are performed at higher stringency with buffers such us 0.2x55C with (.1% SDS at either
45C {mediam stringency) or 65C (high stringency). At bigh stiingency, hybridization conmplexos
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will remain stable only where the nucleic acids are complersly complementary. In $ome membrans-

based hybridizations. praferably 35% or most preferably S0%, formawide can be added to the.
hybridization solution to redues the temperature at which hybridization is performed, and
background signels can be reduced by the use of ather detergents such as Sarkosyl or TRITON X-
100 (Sigma-Aldrich, 5t Lovis MO} and a blocking agent such as denatured salmon sperm DINA.L
Selection of companents and conditions for hybridization are well known te those skilled in the art
and are revicwed in Aosubel (supra} and Sawbrook et al. (1989) Molecular Clonjne, A Laboratory
Mapual, Cold Spring Harbor Press, Plainvicw NY.

Arrays may be prepared and analyzed vsing methods known in the ari. Oligoouclcotides
way be used as either probes or targels in ap armay. The agay can be veed to mamitor the expression
level of large numbers of geaes simullanecusly and to identify genetic variants, mutations, and
single nucleotide polymorphisms. Such information may be used to deienmine gene function; to
understand the penetie basis of a condition, disease, or disorder; to diagnose a condition, disease, or
disordor; and to develap and monitor the activities of therapeutic agents. (See, ¢.g., Brennao £t al.
(1995} USFN 5,474,796; Schena ot al. (1996} Proc Natl Acad Sci 92:10614-10619; Baldeschweiler
et al. (1995) PCT application WO95/251116; Shalon et al. (1995) PCT application WYS/35505;
Heller et ai. (1997} Proc Natl Acad Sci 94:2150-2155; and Heller et al. (1997) USPN 5,605,662.)

Hybridization probes are also usefal in mupping the naturally occusting genomic soquence.
The probee may be hybridized to: 1) a particular chromosome, 2) 4 specific tegion of 4
chromasome, or 3} an arti ficial chromosome construction such as human attificial chromosoms
{(HALC), yeast artificial chromosome (YAL), bacterial ariificial chromosonwe (BAC). bacterizl P1
conshuction, or single chromosome <DNA, libraries.

Expression

Any one of a multiude of cDNAs encoding KSRCC may be cloned into a vector and used
te express the prolein, or pertiors thersof, in host ecfls. The nucleic acid sequense can be .
engincered by such methods as DNA shuffling (USPN 5.830,721) and site-directed mutagenesis to
create pew restriction sites, alter glycosylation patters, change codon preference to creasc
expression in a particular host, praduce splice variants, extend half-life, and the like. ‘The
expression vector may contain transcriptional ad wanslational sontrol slenents fpromuters,
enhancers, specific initiation signals, and polyadenylated 3 soquence) from various sources which
have been sclected for their efficiency jn a particular bost. The vestor, cDINA, and regnlatory
clements are combined using i1 vitre recombinant DNA technigues, synthetic technigues, and/or in
yiva genetic recombination iechnignes well known in the art and described in Swmbrook (supra, ch.
4,8, 14 and 17).

A variety of bost systems may ba wanstormed with an expression vactor. Thess include,
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but are not limited to, bacteria transformed with recombinant bacteriophage, plasmid, or cosrnid

DWA expression vectors; yeast transformed with ysast expression vectors; insact cell systems
transformed with baculovirus expression vectors; plant cell systems Iransformed with expression
veglors conlaining viral and/or bacteriz] slements, or animal cell systems (Ausubel supra, unit 16).
For cxample, an adeaovirus transcription/translation complex may be utilized i mammalian ceils.
After sequences are ligated into the EI or E3 ragion of the viral gename, the mfective viros is uzed
te transform and express te protein in host cells. The Rous sarcoma virus enhancer or SV40 or
EBV-hased vectors may also be used for high-level protein expression.

Routine eloning, subctoning, and propagation of mucleic acid sequences can he achiaved
using fhe muliifunctional PBLUESCRIPT vecior (Stratagene, La Jolla CA) or PSPORT] plasmid
{Life Techmologies). oreduction of a meleic acid sequence into the multiple cloning site of these
vietors disrupts the lacZ, gene and allows colotimeiric sereening for transformed bacteria. In

additicn, these vectors may be useful for jn viteo trauscription, dideoxy sequencing, single stzand

tescue witlh helper phage, and creation of nestad deletions in the clened sequence.

For lomg term production of recombinant proteins, the vector can be stably trrosformed into
cell lines along with a selectable oy visible marker genc on the supe oron g scpeirutc veotor. After
transformation, cells are allowed o grow for about 1 to 2 days in enriched media and then are
transferred to selective media. Selectable markers, antimetabolige, anfibiotic. or berbicide
resistance genes, confer resistance to the relevant selective agent and allow growth and recovery of
sells which successfully express the introduced sequences. Rasistant clones identified efther by
survival on sclective media or by the expression of visible markers, such as snthocyanins, green
fluorcscent proteie (GFP), B glucuronidase, luciferase and the Like, may be propagated using culture
techniques. Visible markers are also nsed to gnantity the amount of protein expressed by the
inroduced genes. Verification that the host cell contains the desired mammalian cDNA is bused on
DNA-DNA or DNA-RNA hybridizations or PCR amplification lechaiques.

‘The host cell may be chosen fior its ability to modify a recombinant prorein 1 a dasired
fashion. Such modifications include acetylation, carboxylation, glycesylation, phosphorylation,
lipidation, acylation and the like. Post-transiational processing which cleaves 2 “prepro” form may
also be used to specify protein rargeting, folding, andfor sctivity. Difterent host cells available from
the ATCC (Manassas 'VA) which have specific cellular machinery and charscteristic mechanisms
for post-translational activities may be chosen to ensure the correct modification and processing of
the recombinant protein.

Reeovery of Proteins fiong Cell Culture
Heterologous moieties engineered into a vector for ease of purification include glutathiane

S-wranslerase (GST), GxIis, FLAG, MYC, and the like. GST and ¢-His are purified using
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commercially available affinity matrices such as jmmobilized glutathione snd metat<helate resins,

Tespeatively. FLAG and MYC aze purified using cotmmercially available reanoclonal and
polyclonnl antibodies. For case of separation following purification, 2 sequence epcoding a
protealytic cleavage site may be part of the vector located hetwesn the protein and the heterologous
moiety. Methods for recombinant protein expression and purification are discussed in Ausubel
(supra, unit 16) and are cammercially available,
Chemical Syuthesis of Peptides

Proteins or portions thereof may be produced not only by recombinant metbods, but also by
uging chemieal mathods well knowsn in the att. Solid phase peptide synthasis may be camied out in
# batchwisc or continnous flow process which sequentially adds w-amine- and side chain-protected
amino acid residues to an insoluble polymeric support via a Bnker group. A linker gronp such as
methylamine-derivatized polyethylene glycol is atiached to poly(styrene-co-divinylbenzene) o form
the support resin. The amino acid residues arc N-¢-protected by acid labile Boc
{t-butyloxycarhonyl} or base-labile Fmoc (9-flucrenylmethoxycarbanyl). The carboxyl group of the
protected amino acid is coupled to the amine of the lioker group to anchor the residue to the solid
phase suppori resin, Trifluorcacetic acid or piperidine are used to remove ihe protecting group in
the case of Boe or Fmoe, respectively. Each additional amino acid is added to the anchored residue
using a conpling agent or pre-activated amino acid derivalive, and the resin is washed, The full
Iengih peptide is synthesizex by sequential deprotection, conpling of derivitized amino acids, and
washing with dicbioromethans and/or N, N-dimethylformamide. The peptide is cleaved berwesn
the peptide carboxy terminus and the linker group io yield a peptide wcid or amide. (MWovabiochem
1997/98 Catalog and Feptide Synihesis Handbook, San Diego CA pp. S1-520). Automated
synthesis mmay also be carried out on machines such as the ABI 43 | A pephide synthesizer (Applied
Biosystems). A prutein or portion thereof may be substamtially purified by preparative high
perfortnance liquid chromatography and its composition confirmed by amino acid analysis or by
sequencing (Creighton (1984) Proteins, Stuetures and Molecular Propertieg, WH, Frecman, New
York NY).
Preparation and Screening of Antibodies

Various hosts including goats, rabbits, rars, mice, humans, and others may be immvnized by
injection with KSRCC or any portion thereof. Adjpvants such as Freund's, mineral gels, and
surface active substances such as lysolecithin, plurenic polyols, polyanions, peptides, il emulsions,
keyhole irepet hemacyanis (RILED, and dinivophenal may be used to increase immunological
response. The oligapentide, peptide, or portion of protein vsed to indnee antibodics should consist
of at least about five amino acids, move preferably ten anne acids, which are identical to a portion

of the natural protein. Oligopeptides may be fused with proteins such as KLH in order to produce

I3
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antibodjes to the chimeric molecule.

Monoclenal antibodies may be prepared using any techuugue which provides for the
production of antibodies by continnous cell lines in culture. These incinde, but are not limited to,
the hybridoma technique, the human B-cell hybridoma technique, and the EBV-hybridoma
technique. (See, e.g., Kohler gt al. {1975) Nature 256:495-497; Kozbor of al. {1985} 1. Iomunol
Methods 81:3142; Cote et af. {1983} Proc Natl Acad Sei 80:2026-2030; and Cede et al. (1984) Mo}
Cell Biol 62:109-129.)

Alternatively, fcchniques described for the production of single chain antibodics may be
adapted, nsing muetheds known in the urt, to produes epitope specific single chain antibodies.
Antibody fragments which contain specific binding sites for epitopes of (e protein may atso be
generated. For example, such fragments (aclude, but are not limited to, F{ab)2 fragiments produced
hy pepsin digestion of the antibody molecule and Fab fragments generated by reducing the disulfide
bridges of the F(ab’)2 fragments. Aliernatively, Fab oxpression libraties may be construcied to
allow rapid and easy identification of monoclonal Fab fragments with the desired specificity. (Ses,
e.g., Huse et al (1989) Sciencs 246:1275-1281)

The KSRCC or a portion thereof may be used in screening assays of phagemid or B-
Tymphecyte immunoplobutin libraries to identify antibodies having the desired specificity.
Numerous protocols for competitive binding or immunoussays using either polycional or
mamoclonal antibodies with established specificities are well known in the art. Such immupsoassays
typically invoive the measwement of complex formation between the protsin and its specific
antibody. A Lwvo-site, T tonal-based in ay utilizing tonal antibodics reactive to

twp non-interfering epitopes is preferred, bur a competirive hinding assay may alsa be employed
{Found (1998) [mmunochemical Protocols, Humena Press, Totowa NI).
Labeling of Moiscules for Assa:

A wide variety of reporier molecules and conjugation tzchniques are known by Lthose skilled
in the art and may B¢ used in various nucleic acid, amino acid, and autibody assays. Synthesis of
labeled molecules may be achieved using commeercially availsble kitz (Promepa, Madison W13 for
incorporation of a Labeled nucleatide such as ¥PdCTP (APR), Cy3-dCIP or CyS~ACTP (Dperon
Techoologies, Alameda CA), or amino acid such as *S-methionine (AFE). Nucleotides and arzino
acids may be directly labeled with a variety of subsrances including fluorcscent, chemiluminescent,
or chromopenie agents, and the like, by chemical conjugation o amines, thiols aud other graups
present in the molecules using reagents such as BIODIFY or FITC (Molecular Probes, Eugene OR}.
MAGNOSTICS

The cDNAs, fragments, oligenuelectides, complementiry RNA and DNA. molecules, and

PNAs and may be vsed o deteet and quantify differential gene expression, absence/presence vs.
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2xcess, expression of mRNAs o to monitor mRNA Jevels during therapeatic intervention.

Similarly antibodies which specifically bind KSROC may be used to guantitate the protein. Midrey
disorders assouiated with differential expression include acquired cystic kidney disease and, in
particular, renal cell carcinoma. The diagnoslic assay may use hybridization or amplification
teolnolagy to compare gone expression in o biological semple from a patient fo standard samples in
order to detect differential genc expression. Qualitative or quantitative methods for this compartson
are well known in the art.

For caumple, the cDNA o7 probe may be labeled hy stendard methods und added to e
bialogical sample from a patient under conditions for the formation of hybridization complexes.
Adter un incubation period, the sample is washed and the amouat of label {or signal) ussociated with
Iybridization compleses, is quantified and compared with a standard value. Tf comples formation
i the patient sample is significantly altered (higher or lawer) in eermparison to either & nanmal or
disease standard, then differential expres=ion indicates the presence of a disorder,

In order to provide standards for establishing differential exprestion, nonnal 2nd disease
cxpression profiles are established. This is aceamplished by combimng, a sample. taken from normal
subjects, either anime) or human, with 2 cDNA under conditions Yor hybridization to oecur.
Standard hybridization complexes may be quantified by comparing the values cbtained using
normeal subjects with values from an experiment in which a known amount of a substantially
purified sequence is used. Studurd valves obtained in this manver may be compared with values
obfained from samples from patients who were diagnosed with 1 particular condition, disease, or
disorder. Deviztion from standard velues toward thoso associated with a particular disorder 18 used
to diagnose that disorder.

Such assays may also be used to evaluate the efficacy of a particular therapeutic ireatient
regimen in animal studies and in clinical trial or to monttor the treatment of an individual patieat.
Onee the presence of 2 condition is established and a treatment protocal is imitiated, diagnostic
#ssays may be tepeated on u repular basis io deternine if the level of expression in the patient
begins to approximate that which i observed in a 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 moaths.

Immunological Methods

Detection and quantification of a protein using either specific polycional or mencelonal
antibodies ave known in the art. Exazples of sueh techniques include enzyme-linked
immunesorbent assays (ELISAs), radioimmuncassays (REAs). and (luoreseence activated cell
soriing {FACS). A two-site, monocloal-based immuncassay utilizing monaclonal antibadies

reactive to twe nen-interfaring epitopes is preferred, but a competitive binding assay may be
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empluyed. (See, e.g., Coligan et al. (1957} Cupyent Protocols in Toununglagy, Wiley-Interscience,
New York MY; and Vound, supra.)

THERAPEUTICS

Chemical and structural ghnilazity, in the context of the AMP-binding domain, exists
between regions of KSRCC (SEQ ID MC: 1) and the kiduey-specific proteins from rat and human
(2312719, and g321933%, respeciively) as shown in Figures ZA and 2B. In addition, differential
cxpression is highly associated with tissues and with renl ceil carcinoma as shown in Figure 3.
KSRCC clearty plays a role in acquired eyatic kidney discase and, io patticular, renal cell
carcinoma.

In 1be treatment ot condilicns associaled with increased expression of the protein such as
renal cell carcinoma, it is desirable to decroase expression or protein activity. In one embodiment,
the an inhibitor, antzgonist of antibedy nf the protein may be administered to a subject t treat 2
condition associated with increased expression or activity. In another embodiment. a
pharmaceutical composition comprising an inhibiior, antagonist or antibody in conjunction with a
phanmaceutical carrier may be administered to 2 subject to treat a condition ussociated with the
increased expression or activity of the endogenons protein. In a0 additionat amboditnent, a vector
expressing the conplement of the cDINA of fragments thercof may be administered to a subject to
treat the disorder.

Any of the cDINAs, complementary molecles, or fragmenls thereof, proteins or pottions
thereof, vectors delivering these nueleic actd molecules or expressing the proleins, and their ligands
may be administered in combination with ather therapeutic agents. Selection of the agents for use
in eombination therapy may be made by ene of ordinary skill in the art according 10 conventional
pharmaceutical principles. A combination of therapeutic agents may act syneigistically to affect
treatment of a particular disorder at a lower dosage of each agent.

Modification of Gene Expression Using Muclefc Acids

Gene expression may be modificd by designing complementary or antisense moleculcs
{DNA, RNA, or PNA) to the control, 57 3, or otber regulatory regions of the gene encading
KSRCC. Oligonuclectides designed with refecence to the transcription isitiation site are preferred.
Sinwlaxly, inhibition can be achicved wsing riple helix hase-pairing whick inbibifs the bnding of
polymerases, transcription factors, or regulatory molecules (Gee et al. In: Huber and Carr (1554}
Molecular und mmunologic Aporoaches, Futura Publishing, Mt. Kisco INY, pp. 163-177). A
cemplementary molecule may aleo be designed to block wanslation by preventing binding between
ribosomes and mRIXA. To one aiternative, a library or plurality of cDNAs or frugments thereot may
be screened to identify flxose which specifically hind A regulatory, nontranslated sequence .

Ribozymes, enzymatic RNA molecules, may also be used to catalyze the specific cleavage

12
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of RMA. The mechanism of rihozyme action invalves sequence-specific hybridization of the
ribozyme molecule 16 complementary targei RMNA followed by endonuclealytic cleavage at sites
such a5 GUA, GUU, and GUC. Onee such sites are identified, an oliponneleotide with the same
sequence may be evakuated for secondary steuerueal featores which would repder the.
oligonuclectide moperable. The suitebility of candidate targets may alse be evaluated by testing
their hybridization with complementary oligonuclectides using ribonuclease protection. assays.

Complemcntary nucleic acids and ribozyoes of the invention may be prepered via

recombinant expression, in vitro or in vivo, or vsing solid phase phasphoramidite chemical
synthesis. T addition, RNA moleculss may be modified to increuse intracellular stability and
half-life by addition of flanking sequences at the 5" and/vr 3' ends of the malecule or by the use of
rhosphorothioate or 2* C-methy! rather than phosphodiesterase linkages within the backbone of the
molscule. Modification is inherent in the production of PNAs and can be extended to other mucleic
acid molecules. Either the inciusion of nontraditional bases such as inosine, queosine, and
wybufosine, and or the modification of adenine, cytidine, guanine, thymine, and uridige with aceryl-
, roethyl-, thin- groups zenders the molecule less available (o endogenous endonucleases.

Screening and Purification Assayy

The cDNA encoding KSRCC may be used to sereen a library of molzcules or componnds
for specific binding affinity. The libraries may be aptamers, DNA molecules, RNA molecules,

PN Ag, peptidos, proteins such as transeription factors, enhancers, repressors, and other Kgands
which regulate the activity, replication, transeription, or fransiation of the eDMA in the biological
system., The assay involves combining the cDNA or # fragment thereof with the librasy of
molecules under conditions alfewing specific hinding, and detecting specific binding to identify at
least one molecwle which specifically binds the singls stranded or, if approptiate, double steanded
molecule.

In one embodiment, the cDNA of the invention muay be incubated with a plorality of
pwified melecyles or compounds avd binding activity determined by methods well koown in the
arl, &g, a gelrefardation assay (USPN 6,010,84%) or 4 reticulocyte [ysate transcriptiona) ussay, In
another embodiment, the cDINA may be incubzted with nuclear extracts from biopsied and/or
cultured cells and tissuce. Spocific binding betweon the cDNA and & melecule or compound in the
puclear extract is initially deterrmined by gel shift assay and may be Jater confirmed by recovoring
and rajsing antibodies against that molecule or cornpound. When these antibodies are added into the
assay, they cause a supecshift in the gel-retardation assay.

In another embediment, the cDNA may be used to purify a malecule or compound using
affinily chromatography methads well kuown in the art. In one embodiment, the cDNA js

chemically reacted with cyanogen bromide groups on a polyimeric resin or gel. Then a sample is
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passed over and reacts with or binds to the cDNA. The molecule or compound which is bound to

the cDNA nny be roleased from the cDNA by incroasing the salt concentration of the flow-through
medium and collected.

In 4 further embodiment,, the protein or a portion thereof may be usad w purify a ligand
from a sample. A method for using a mammalian protein or a portion thereof to purify a ligand
would invelve combiting the protem or a portion thereof with a sarple inder conditions to allow
specific binding, detecting specific hinding between the protein and ligand, recovering the bound
protein, and using an appropriate chantopic agent to sepurafe the protein from the purified ligand.

Tn a preferred embodiment, KSRCC ar a portion theteof ay be used to screen a plurality
of molecales or compounds i asy of 2 variety of screening assays. The portion of the protein
cmplayed in such screening may be fres tn solution, affixed to an abiotic or biofic snbstrate (&g
borhe on a cell surface), or lacsted intraceitularly. Fov example, in one wethod, viable or fixed
prokatyotic host cells that are stably trapsformed with recembinant nucleic acids that have
expressed and positioned a peptide on their cel] surface can be vsed in sereening assays. The cells
arc screened apamst a plurality or Jibraties of [igands and the specificity of binding or fonmation of
complexes between the expressed proteio and the ligand may be measured. Spocific binding
hetween the prolein ang melecule may be measired. Depending on the kind of library being
screcned, the asszy may be vsed to identify DINA molecules, RNA molecules, peplide avcleic acids,
pepiides, proteins, mimetics, agoniets, antagonists, aniibodies, immuncglobuling, inhibitors, and
drugs or any other ligand, which specifically binds the protein.

In one aspect, this invention comtemplates a method for high throughpui screening using
vary small aszay volumes and very small amountis of test compound 4s described in (JSPN
5,876,946, incorporated herein by reference. This mathod is used to soreen large nmubers of
molecules and compounds via specific binding. In another aspect, his invention also contemplates
the use of competitive drug sereening gssays in which nentralizing antibodies capable of binding Ge
protein specifically compete with a test compound capable of binding w the protein or oligopeptide
or portion thersof.  Molecules or compounds identified by gereening foay be used in a mammalian
mndel system to evaluate their toxicity, diagnestie, or therapentic potential.

Pharmacology

Pharmaceutical compositions are these substances wherein the active ingredients are
contained in an effective amouat to achieve a desired and intended purpose. Tha determimation of
an effecrive dose is well within the capability of those skitled in the ar. For any compoond, the
therzpeutically effective dose may be estimated initially sither in cell culture assays ot in animal
nwodeis. The animal model is also used to achieve a desirablz concentration range and route of

ndminjstration, Such miormation may then be used o detcrnine usetul doses and rontes for
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administration in humans.

A therapantically etfective dese refers to that amaount of protein or inhibitor which
ameliorates the symptoms or condition. Therapeutic effivecy and toxicity of such agunts may be
determined by standard pharmaceutical procadures in celt cultures or expertmental animals, e.g.,
EBDy, {the doss therapsutically effective in 50% of the population) and LDy, (the dose lethal ta 50%
of the papulation). The dose ratio berwesn toxic and therapeutic effects is the therapeutic index,
and it mary be expressed as the ratio, LDwWEDy, Pharmaceurical compositions which exhibiz larpe
therapeutic indexes ace preferrad. The data obtzined from ccll culture asssys and anima) studics are
used in farmlating 8 range of dosaga for homan use.

Moidel Systemns

Animal models may be used as bioussays where they exhibit a phenotypic response similar
to that of humans and whexe exposurs conditions are relavant to human exposoras, Manintle are
the most commen models, ard most infectivus agent, concer, drog, and oxicity studies are
performed on radents such as rats or mice because of low cost, availability, lifespan, reproductive
potential. and abundant reforence: literature. Inbred and authted rodent strains provide a convenicnt
model for investigation of the physiologicsl consequences of under- or over-expression of genes of
interest and for the development of metheds for diagnosis and treaiment ol diseases. A wammal
mbred 1o over-oxpress a particular gene (for crample, scercted io milk) may also servc as a
convenient syurce of the profein expressed by that gene.

Taxicology

Toxicology is the study of the effects of agoats on Lving systems. The majorily of toxicity
studies are performed en rats or mice. Observation of qualitative and quantitative changes in
physiclogy, behavior, homeostatic processes, and lethality in the rats or mice are vsed to generats
toxicity profile and to asscss potential conscquences on hunan health following cxposure to the
agent.

Genetic toxicology identifies and znalyzes the effect of an agenl on the rate of andogencus,
spontansovs, and induced genetic murations. Genetoxic agonts usually bave comunon chemical or
physical properties that facilitace interaction with nucleic acids and wre mast harmful when
chromosomal abemrations ave wansmined to progeny. Toxicological swdiss may identify agents that
inercase the frequency of structural or functional abnormalities in the tissues of the progeny if
administered to cither parent before conception, to the mather during pregnancy, of to the
developing orpanism. Mice and rats are most frequently used in these tests because thedr shore
repreductive cycle allows the production of the numbers of organisns needed to satisfy siatstical
requirements.

Acute toxicity tests ace based on a single admimistration of an agent to the subject to

2
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determine the symptomology or lethality of the agent. Thr=e expeximents are conducted: 1) an

initial dose-range-{inding experiment, 2) un experiment to narrow the range of effestive doses, and
3} a fmal experinient for establishing the doss-response curve.

Subchronic toxicity feets arc based on the repeated administration of an agent. Rat and dog
are common]y 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
hiph-dose concentrations for pericds of thres to four menths will reveal most forms of toxicity in
adult animals.

Chronic toxicity tests, with a duration of a year or more, are wscd fo demonstrate cither the
absence of toxicily or the carcinopenic potenial of an agent. When studies are conducied on rats, &
minimm of threo test groups plas ovs control group are used, and animals are cxamined and
monitored at the outsét und at intervals throughout the experiment.

Transgenic Animal Models

‘Transgenic rodents that over-express of under-express & genc of nterest may be inbred and
used 10 model human diseases or to test therapentic of toxic agents. (See, e.p., USFN 3,175,383 and
DSPFN 5.767,337.) In some cases, the introduced gene nay be activated at a specific ime in a
specific tissue type during fetal or postnatal developtment. Expression of the transgene is monitored
by anzlysis of phenotype, of tissue-specific mRNA expression, or of ssrum and tissue protein levels
in transgenic animals before, during, and after challenge with experimental drug therapies.
Embryonic Stem Cellg

Embryonic (BS) stem cells isolated from rodant embryos retain the potential 1o fornz
erabryovic tissues. When ES cells are placed inside a cartier embryo, they resume normal
development and contribute to tissues of the Live-barn animal. ES cells are the preferred cells used
in the creation of experimental knovkout and knockin rodent strains. Mouse ES cells, sueb as the
mouse 129/3v] cell line, are derived from the sarly monse embryo and are grown under culture
conditions well knowa io the art. Veetors uscd 1o produce a transgenic strain conlain 2 disease gene
candidate and a macker gen, the latter serves to identify the presence of the introduced disease gene.
The veclor is transformed into ES cells by methads well known in the art, and transformed B3 cells
arc identificd and micrainjected into mouse cell blastocysts sech as those from the C37RL/6 mouse
strain. The blastocysts are surgically transferred to pseudopregnant dams, and the resulting
chitmeric progeny are genolyped and bred to produce heterozygons or homozygous strains.

ES cells derived from hurpan blastocysts may be manipulatet in vitro to differentiate into at
least eight separate cell linsages. Thesc lincages are used to study the differcodation of various cell

types und tissucs in vitro, and they include endoderm, mezoderm, and ectodermel cell types which

differentiate into, for example, noural cells, hematopoietic Lineages, und cardiomyocytes.

)
n
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1 gene knockout analysis, a repfor of 2 wammalian gene is enzymatically modified to

PCTATSNI 26317

mclude 2 non-mannnaliin gane such as the neomycin phosphotransferase gene (neo; Capecchi
{1989} Science 244:1238-1292). The modified geve is transformed joio cultued ES cells and
integrates. into the endogenous genome by bomologous recombination. The inserted sequence
disrupts transcription and iranslation of the endogenous geae. Transformed cells are injected into
radent blastulae, and the blasinlay are implanted into pseudopregnant dams. Teansgenic progeny
are crossbred to obtain homazygous inbred lines which. Jack a functional copy of the mammalian
gene. In one example, the mannnalian gene is 4 buman gene.

Knockin Analysis

ES cells can be used to crsate knockin humanized animals {pigs) or transgenic animal
models (mice or tals) of human diseases. With kneckin technology, a region of a buman gene is
injected into animal ES cells, and the human sequence integrates into the animal cell penome.
Transformed cells are injected into blastulae and the blastulae are implanted as described above.
Transgenic progeny or inbred lines are studied and troated with potential pharmaceutical agents to
obtaiu information on ireatment of the analogous himan cendition. Those methiods have been used
to model several human dissases.

Now-Human Primate Model

The field of animal testing deals with data and methodology from basic sciences such as
physiolegy, genetics, chemistry, pharacology and statistics. These data are paramount in
evaluating the effects of therapeutic 2gents on pon-human primates as they can be relaled to human
health. Monkeys are used as human surrogates in vaccine and drug evaluations, and their responses
are relevant to human ezposwes vndet similar conditions. Cynomelgus and Rhesus monkeys
(Macaca fascicularis and Macaca mulgga, respectively) and Common Marmosets (Callithrix
facchus} are the mest conmon nan-human primates (NEIPs) used in these investigations. Since
great cost is associated with dovelopiog and maintaining a colony of NHPs, cacly rescarch and
toxicological studies ave usually carried out in rodent models. In studies using behavioral measures
such as drug addiction, NHPs are the first choice test animal. In addition, NHPs and individual
humeans exhibit differenuial sensitivitics to many drugs and wxins and can be classified as a range of
phenotypes itom “extensive metabolizers™ to “poor metabolizers” of these agems.

In additional embodiments, the cDNAs which encode the marmmalian protein may be used
in any molecular biology techniques that have yar to ba developed, provided the now fechniques
rely on properties of cDMAs that are currently known, including, but not limited to, sach properties
as Lho triplet genetic code ani specilic base pair interactions.

EXAMPLES

24
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The examples helow are provided to illustrate the subject nvention and 2re not included for

the purpose of limiting the invention. For purpeses of exanple, preparation of the human kidoey
{KIDNNOTA2) library will be described.
I <DNA, Library Constrwetion

The tigsize used for kidaey Library construction was obnzined from a 2 49-year-cld
Caucasian male who died fiom. an inmracranial hemorthage and cerebyovascalar accident. The
frozen tissue was-homogenized and Lysed in TRIZOL reagent {1 g tissue/ 10 ml TRIZOL; Life
Technologies) using a POLYTRON homogenizer (Brinkmann Instruments, Westhury MNY). After
bricf incuhation on ice, chlorofarm was sdded (1:5 v/v), and the mixlere was centrifuped fo
separate the phases. The upper aqueous phase was removed to a fresh tube, and isopropanel was
added (o precipitatc RMA. The RMA was resuspended in RNase-fres water and treated with INase.
The RNA was re-sxttacted with acid phenol-chloroform apd reprecipitated with sodinm acetaks and
ethanal. Poly(A+) RNA was isolated using the QLIGOTEX mBNA purification kit (QIAGEN,
Valencia CA}) and used to construct the cDNA library. .

n Construction of pINCY Plasmid

The pasmid was constructed by digesting the pSPORT] plasmid {Life Technologies) with
EcoR1 restriction enzyme (Mew Bngland Biolabs, Beverly MA) and filling the overhanging ends
using Klenow eizyme (New England Biolzbs) and 2-deoxynucleotide 5-triphosplates (MNTFs).
The plasmid was self-ligated and transformed into the bacterial host, E. coli strain IMLOS.

An inmermediate plasiid produced by the bacteda (pSPORT 1-ARD) showed oo digestion
with EcoRI and was digested with Hind T (New Baogland Bivlabs) and the overhanging ends were
again filled x with Klenow and dNTPs. A linker sequence was phospherylated, ligated onto the §°
blust ead, digested with EcoR], and self-ligated. Following transforimation into IMIO2 host cells,
plasmids were isolaied and tested for preferential digestibility with EcoR, but not with Hind [II. A
single colony that mef this criteria was designated pINCY plasmid.

After testing the plasmid for its ability to incorporate <DNAs from a library prepared using
Notl and EcaRI restriction enzymes, scveral clones were sequenced; and a single clone containing
an insert of approximately 0.8 kb was selected from which to prepare a large guantity of the
plasmid. After digestion with Notl and EcoR1, the plasmid was isolated on an agarose pet and
purilied vsing a QIAQUICK coluinn (Qiagen) for use i library constinction.

m Isolation and Sequencing of eDNA Clones

Plasmid DNA wus releused from the cells and purified using either the MINIPREP kit
(Edge Biosystems, Gaithershurg MD) or che REAL PREP 96 plasmid kit (Qiagen). This kit
consists of a 96-well block with reagents for 960 purifications. The recommended protocol was

emploved except for the following changes: 1) the bacteria were cullured in 1 ml of sterile
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THERRIFIC BROTH (BD Biocscisnces, Sparks MD) with carbenicillin at 25 mgfl and glycerol at
0.4%; 2)after inoculation, the cells were cultired for |2 hours and then bysed with 0.3 mi of lysis
buffer; and 3) following isopropano] precipitation, the plasnric DNA pellet was reanspended in (1.1
1 of digtilled water, After the [ast step in the protocol, samples were transforved 10 a 96-well block
for storage at 4C,

The cDNAs were prepared for sequencing using the MICROLAB 2200 systean (Haniiltoa)
i1 combination with the DNA ENGINE thermal cyclers (MJ Research). The cDISAs were
sequenced by the method of Sanger and Coulson (1975; I Mol Bicl 94:441-448) using an ABI
PRISM 377 sequencing system (Applied Biosystems) or the MEGABACE 140 DNA sequencing
system (APR). Most of the isolates were sequenced according to standard ABL protocols and kits
(Applied Biosystems) with solution volumes of ¢.25x-1.0x concenirations. [n the aliernative,
cDNAs weie sequenced using solutions and dyes from APE.

w Extension of ¢DNA Sequences

‘The eDMAs wero extended wsing the cDNA clone end oligonucleotide primers. Cie prier
was synthesized to initiate 5’ extension of the known fragment, and the other, to Initiate 3’ extension
of lhe known fragment. The initiai primers were designed using QLIGO software (Moiecular
Biclogy Insights), to be about 22 to 30 nuclectides in lexgth, to have a GC content of 2bout 50% or
more, and to anneal to the target sequence at tcmperatores of abont 68C 12 2bout 72C. Any strefch
of nucleotides that woukl result in hairptn stiuctures and prfmer-primer dimerizations was aveided.

lates to extend the If mere than one

Selected eDNA libraries were used as temp

extension was necessary, additional or nested serts of primers were designed. Preferred librarics
have been size-selectad o include lacger cDNAg and random primed @ contain more sequences
with 5 or upstream regions of gones, Genomic libraries are uscd o oblain regulatory elemets,
especially extension mto the 5 promoter binding region.

Fligh {idelity amplification was obtained by PCR vsing metheds such as that taught in
USP 5,932,451, PCR was performed in 96-well plates using the DNA ENGINE thermal cycler
(MI Research). The reaction mix contained DINA tomplate, 200 nmal of cach primer, reaction
haffer containing Mg, (WH),50,, and f-merciptosthano], Tag DNA polymerase (ATI3),
ELOMNGASE enzyme (Lifc Technologics), and Plu DNA polymerase {Slratzgene}, with the
fellowing paramcters for primer pair PCTA and PCI B {Incyte Genenics): Step 10 94C, three min;
Step 2: 94C, 15 sec; Step 3: 60C, one roin; Step 4: 65C, two min; Step 5: Steps 2. 3, and 4 repeated
20 times; Step 6: 68C, five min; Step 7: storags at 2C. I the aftemnative, the parameters for primer
pair T7 and 5K+ (Stratagens) wexe as follows: Step 1: ¥4, three min: Stop 2: 94C, 15 sce; Step 3.
57C, one min; Step 4: 08C, two min; Step 5: Stepe 2, 3, and 4 repeated 20 times;, Step 6: 68C, five

min; Step 7: storage at 4C.
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The concentration of DNA in each well was determined by dispensing 100 pl PICOGREEN

Quantitation reagent {0.25% reagent in 1x TE, v/v; Molecular Probes) and 0.5 gl of undiluted PCR
product into cach well of an opague fluorimeter plate (Coming, Acton MA) and allowing the DNA
to bind to the reagent. The plate was scanned in a Fluoroskan 1 {Labsystems Oy) to measare the
fluorescence of the sumple and to quantify the concentration of DNA. A S 1) 10 10 ] aliquet of the
reaction mixture was analyzed by electrophoresis on a 1% agarose mini-gel 1o determine which
reactions were sucoessful in extending the scquence.,

The extended clones were dosalted, concentrated, fransferred to 384-well plates, digested
with Cvill cholers virus endonnclease (Molecular Biology Research, Madison WI), and sonicated
or sheaved pricr to religation into pUC1E vector {(APB). For shoipun sequences, the digested
nuclentide sequencas werc scparated 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 igase (New England Biolabe} into pUCIE vector (APB), treated with
Pfu DA, polymerase {Stratagene) to fill-in restriction site overhangs, and transfectad into B coli
competent cells. Transformed cells were selected on antibiotic-containing media, and individual
colonies werc picked and cultured ovemight at 37C in 384-well plates in LB/2x carbenicillin Niguid
media.

The cells were lysed, and DNA was amplified using primers, Tag DNA polymerase (APE)
and Pl DMA pelymerase {Stritagene) with the following parameters: Step 1: 94C, three min; Step
2: 94C, 15 see; Step 3: G0C, one min; Step 4: 72C, two min; Step 3: steps 2, 3, and 4 repeated 26
times; Step 6: 72C, five min; Step 7: storage ut 4C, DNA was guanti{ied using PICOGREEN
quantitative rezgent (Mblecular Probas) as described above. Samples with lnw DNA mooveries
wore rcamplified using the condiiions described above. Samples were diluted with 20%
dmethylsolfoxide (DMSQ; 102, viv), and sequenced using DYENAMIC energy transfer sequencing
primers and e DYENAMIC DIRECT cycle sequencing kit (APR) or the AB1 PRISM EIGDYE
terminator cycle sequencing kit (Applied Biosystems).

v Hemology Searching of eDNA Clores and Their Deduced roteing

The cDNAs of the Sequence Listing or their deduced amine scid sequences were used to
query databases such a: GonBank, SwissProt, BLOTES, and the like. These databises that coneain
previously ideniified and annotated sequences or domains were searched using BLAST or BLAST
2 {Altschul et al. supra; Alischul, supra) to prodoce alignments and €6 determineg which sequences
were exact matches or homologs. The alignments were to sequences of prokaryotic (bacterial) or
eukaryotic {animal, fungal, or plaot) origin. Alternatively, algortithms such ax the one described in
Smith and Swmith (1892, Protein Bugingesing 5:35-51) could have been used to deal with primary

sequence peticms and sccondary structure gap penalties. All of the sequences discloged in this
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application have fengths of at least 49 nucleatides, and no more than 12% uncalled bases (where N

is recorded rather thae A, C, G, or T).

As detailed in Karlin (supra}. BLAST matches between a query sequence and & database
sequence were evaluated statietically and omly reported when they satisfied the theeshold of 10 for
nueleotides and 10 for pepfides. Horology was also evaluated by product score caleulated us
foitows: the % nuclestide or amino acid identity [betwesn the query and reference sequences] in
BLAST is multiplied by the % maximum possible BLAST score [based on the lengths of query and
reference sequences and then divided by 100, In comparison with hybridizasion procedures used in
the laboratory, the elecironic sidngency for an exact match was set at 70, and the conservative
lower Limit for an oxact inatch was sct at approximately 40 {with 1-2% crror due to uncalled bases).

The BLAST softwars suite, freely available scquence comparison algarithms (NCDT,
Bethesda MD; hitp:/fwww.ochi olm nib gov/gort/blZ btml), iscludes various sequence analysis
programs including “blastn™ that is veed to align nucleic acid molecules and BLAST 2 that is used
for direct pairwise comparison of either nucleic or amino acid molscules. BLAST preprams are
commonly used with gap und other parameters set o defauli settings, & g0 Matrix: BLOSUMSZ;
Reward for match: 1; Penzlty for mismatch: -2; Open Gap: 5 and Extension Gap: 2 penalties; Gap x
drop-off: 50; Expect: 10, Word Size: 11; and Filter: on. Identity is measured over the entire lengi
of a sequence or some smaller portion thereof. Rrenmer gtal. (1998; Proc Natl Acad Sci 95:6073-
6078, incorporafed herein by reference) analyzed the BLAST for its ability to identify structoral
homologs by sequence identity and found 309 identity is a reliable threshold for sequence
alignments ol at least 150 residues and 40%, for alignments of at least 70 residues.

The mammalizn cIXNAs of this application were compared with assembled consensus
sequences of templates Tound in the LIFESEQ GOLD database. Componant sequences from
DNA, extension, full leagth, and shelgun sequencing projects were subjected to PHRED analysis
and assigned a guality score. All sequences wilh an aceeptable quatity score were subjected fo
various pre-pracessing and editing pathways 1o remove low quality 3' ends, vector and linker
sequences, pely A tails, Alu repeats, mitochendrial and vibosomal sequences, and bacterial
contatnination sequances. Bdited seguiiences had 1o be at least 50 by in Jength, 2nd low-infonnation
sequences and repetitive elements such as ditmcleotide repeats, Alu cepeats, and the like, were
replaced hy “Ns" ar masked.

Fidited sequences were subjected (o assembly procedures in which the sequences were
agsigned to gons bins. Bach sequence could vnly telong to onc bin, and sequences in zach bin were
assembled to produce a template. Newly sequenced compenents were added to sristing bins using
BLAST and CROSSMATCH. Teo be added te a bin. the compovent sequences bad to have a
BLAST quality score greater than or cqual Lo 130 and an aligament of at least 82% local identity.

28
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The sequences in each bin were assembled using PHRAP. Bins with several averlapping

component sequences were assembled wsing DEEP PHRAP. The ovientation of each template was
determined bused on the number and orfentation of its companent sequences.

Bins were compared (o oie another and those having local similarity of at least 82F were
combined and reassembled. Bins having templates with less han 95% local identity were splhit.
Templates were subjected o analysis by STITCHER/ENON MAPPER algorithms that apalyze the
probabilities of the presence of splice variants, alternatively spliced excns, splice junctions,
differential expression of aliernative spliced gepes across tssue types or disease states, and the like,
Assenbly procedures were repeated periodieally., and templates were annotated using BLAST
against GenBank databases such as GBpri. An exact match was defined as having from 95% local
identity aver 200 hase pairs through 100% local identity aver 100 base pairs and » homwolog march
a5 having an E-value for probability score) of <1 1 107, The templales were also subjocted o
frameshift FASTx against GENPEPT, and homolog matck was defined as having an E-valus of =1
2 10 Template analysis and assembly was described in TSSN 09/276.524, filed March 25, 1999,

Following assembly, teraplates were subjected to BLAST, motif, and other functional
anitlyses and categorized in protein hierarchics vsing methads described in USSN 08/812,290 and
USSM D8/811,758, both filed March 6, 1997, in USSN (18/947 845, filed Ociober 9, 1997; and in
TSSN 092034 ,807, filed March 4, 1998, Then tcimplates were analyzed by translating cach tomplate
in alt three forward reading frames and scarching each translation against the PFAM databasc of
hidden Markov model-based protein families and donnains using the FEMMER sofiware package
{Washingtem University School ef Medicine, St. Louis MO; hitp:/pfam.wuostl.edw). Using
BLASTZ analysis against the Incyte LifeGold haman template database, Clone 3481942CB1 was
Found to be the 5" end of the 279973.2 templata. Turilier analysis showed that the 3" end was Clone
433101601 within a rolated template. These lwa templates were spliced togerher to form SEQ 112
NO:2. The cDNA was farther analyzed using MACDNASIS PRO software (Hitachi Software
Baginesing), and LASERGENE sofiwire (DNASTAR) und queried against public daisbases such
as the GenBaok rodent, mammalian, verichrile, prokaryote, and cukaryote databases, SwissProt,
BLOCKS, PRINTS, PFAM, and Prosite.

VI Chromesuome Mapping

Radiation hybrid nd genetic mupping data dvailable from public resoerces such as the
Stanford Human Genorpe Center (SHGC), Whitehead Instifute for Genome Research (WIGR), and
Généthon are used 1© deteriine T any of the cDNAs presented in the Sequence Listing have been
mapped. Any of ihe frzgments of the cDNA, encoding ESRCC that have been. mapped tesult in the
assignment of all related regulatory and coding sequences mapping to the same location. The

genetic map locations are described as ranges, or intarvals, of uman chromosomes. The map
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position of an interval, in oM (which is rougbly equivalent to 1 megahase of uman DYA), is
neasured relative to the tenminus of the chrampsenal p-arm.

VIl Hybridization Technologies and Analyses
Iramobiization of ¢I2MNAs on a Substiate

The cDMNAs arc applicd to a substrate by one of the following methods. A mixture of
cDINAs is fractionated by gel electrophoresis and transfemred to a nylon tembrane by capiltlary
transfer. Alternatively, the cDNAs are individually ligated to a vector and inserted into bacterial
hast cells to form a library. The cDNAs are then arvanged an a substrate by ons of the following
methods. Tn the first method, bacterial cells containing individual clenes are robotically picked aud
wranged on a nylon membrrne. The membrane s placed on LI agar coutaining selective agent
(carbenicitlin, kanamycin, anpicillin, or chloramphenicol depending on the vector nsed) and
incubated at 37C for 16 br. The membranc is removed frowm the agar and consecutively placed
colony side up in 10% SDS, denataring sofufien (1.5 M NaCl, 0.5 M NaOH ), neutralizing solution
(1.5 ¥ NaCl, 1 M Tris. pH 8.0, and twice in 2x85C for 10 min each. The membrane is then UV
irradiated in a STRATALINEER UV-crosslinker (Srrmaéen.e).

In the second method, cDXNAs are amplitied from bacterial vectors by thiriy cycles of PCR
ueing primers complemnontary to vecior sequences flanking the insert. PCR aroplification increases
a starting conceniretion of 1-2 ng rucleic acid to 2 final guantity greater than 5 pg. Amplified
nucleic acids from about 400 hp to abeut 3008 bp in length are purified using SEFHACRYL-400
boads (APB). Purificd nucleic acils are arranged on a nylon membrane manually or using a dobfslet
bletting manifold and suction device and are immobilized by denaturation, nevtralization, and 11V
irradiation as described above. Purified nucleic acids are rohotically arranged and immebilized on
palymer-ceated gluss slides using the proceshme deseribed tn USPM 5,807,522, Polymer-coated
slides are prepared by cleaning glass microscope elides (Coming, Acton MA} by nltrasound in 0.1%
8DS and acetone, ctching in 4% hydroflveric acid (VWER Scientific Products, West Chester PAJ,
coating with (.05% aminopropyl silane (Sigma Aldrick) in 95% etbanol, and curing in 2 110C oven.
The slidcs are washed extensively witl: distilled water between and after treatments. The nucksic
acids are arranged on the slide and (hen immobilized by exposing the amay to UV imadiation using
a STRATALTNEER [TV crosshinker {Sirafagens). Arrays are then washed at room temperaline in
0.2% SDS apd rinsed three times in distilled water. Non-spesific binding sites arc blocked by
incubation of arrays in 0.2% casein in phosphate buffered saline (PBS; Tropix, Bedford MA) for 30
in at 60C; then the arrays are washed in 0.2% SDS and rinsed in distifled water as before .

Probe Prepazation for Mewhrane Hybridizatiom

Hybridization probes derived from the ¢DINAs of the Sequence Listing are emploved for

sereening cDNAs, ImRIMNAs, or genomic DNA in membrane-based hybridizations. Probes are

o
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prepated by diluting the cDNAS to a concentration of 40-50 ng in 45 il TTI butfer, denaturing by
heating to 100C for five min, aad briclly centrifuging. The denarured cDNA is thes added to a
REDIFRIME iube { APE), gently mixed until blue color is evenly distributed, and briefly
centrifuged. Five gl of [PP|ACTP is added to the wibe, and the contents arc inewbated at 37C for 10
min. The labeling reaction is stopped by adding 5 ¢} of 0.2M EDTA, and probe is purified from
unincosporated nucleotides using a PROBEQUANT G-50 micrecoluron [APE). The purified probe
ie heated w0 100C for five min, snap cooled for twe min on ice, and vsed in membrane-based
hybridizations as described helow.

P bl ion for P ey Coated Sl vbridizgt]

Hybridization probes derived from mRNA isolated from samples are employed for
screening cDNAs of the Sequence Listing in array-based hybridizations. Probe is prepared using
the GEMbright kit (Incyte Gepomies) by diluting mRMA to a concentration of 200 ng in 9 ul TE
buifer and adding 5 p1 5x buffer, | p10.1 MDTT, 3 pl Cy3 or Cy3 labeling mix, 1 ) RNase
inhibitor, | pl reverse wanscriptase, aud 5 pl Ix yeast control mRNAs. Yeast control mRNAs ave
synthesized by in vitro transcription fron noncoding yeast genomic DNA (W, Lei, unpublished).

As quantitative controts, one sst of control mRMNAs st 0.00Z ng, 0.02 ng, (1.2 ng. and 2 ng are
diluted into roverse transeription roaction mixtare at ratios of 1:100,000, 1:10,000, 1:1000, and
1:100 {wiw) to sanple MRNA respeciively. To exarnine mRNA differential expression patterns, a
seeond set of conirol mIRMASs are diluted into reverse transcription reaction mixiure at railos of 113,
31, 1010, 10:1, 1:25, and 25:1 (w/w). The reaction mixture is mixed and incobated et 37C for twa
hr. The reaction mixture iz then incubated for 20 min st 85C, and probes are purified using two
successive CHROMA SPINATE 30 columns (Clentech, Palo Aleo CA). Purified probe is ethanel
precipitated by diluiing probe lo 90 gl in DEPC-treated waler, udding 2 gl lmgfnal glycogen, 60 pl
5 M sodivni ncetate, and 300 gl 100% ethanal. The probe is centrifuged Jor 20 win at 20 800xg,
and the pellet s resuspended in 12 21 resuspension buffer, heated to 63C for five min, and mixed
thorsughly. The probe is heated and mixed as before and then siored on ice. Probe is used io high
donsity mray-based hybridizations a5 described beiow.
Membrane-based Hybrdization

Membranes are pre-hybridized in hybridization solution conteining 1% Sarkosyl and !x
high phosphate buffer (0.5 M NaCl, 0.1 M Na,HPO,, S mM EDTA, pH 7} at 55C for twe br. The
probe, diluted in 15 wl fresh hybodization solutiow, i¢ then added o the membrane. The membrane
is hybridized with the probe at 55C for 16 hr. Feliowing hybridization, the membrage is washed for
15 min at 25C in 1w Fris {pH 8.4, 1% Sarkosyl, and four times for 15 min sach at 25C in 1mM
Tos (pli 8.0). To detect hybridization complexes, XOMAT-AR [ilm (Eastmun Eodak, Rochester
NY) is exposed to the membrane avernight at -70C, developed, and examined visually.
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Polymer Coated Siide-based Hyi tion

Probe is heated (o 65C for five min, centrifuged five min at 9400 rpmin 2 5415C
microcentiifuge (Eppendert Scientific, Westbury NY7), and then 18 pl is aliguoted onta the array
surfeee and covered with a coverslip. The acrays are transferred to a waterproof chanber having a
<avity just slightly Jarger than a microscope slide. The chamber is kept at 100% humidity intemally
by the addition of 141 gl of 5xS3C in a comer of the chamber. The chamber containing the arrays
is incubated for zbout 6.5 hr ot 60C. The arrays are washed for 10 1nin at £3C in 1x88C, 0.1%
SDS, and thres times for 10 min cach at 43C in 0.1x58C, and dried.

Hybridization reactions ate pevformed in zhselute or differential hybridization formats. In
the absolute hybridization format, prabe from one sample is hybridized to array elements, and
signals are detected after hybridization complezes form. Signal strenpth correlates v;ith probe
mENA levels in the sample. In the differentizl hybridizution furrlnat. differentisl expression of 2 sst
of gones in two biological samples is analyzed, Probes from the fwo swmples are propared and
labeled with differant labsling moieties. A mixture of the two labeled pribes is hybridized to the
array alemants, aod signals are exarofned undet conditions in which the emissions from the two
different fabels are individually delectable. Elements on the array that are hybridized o
substantially equal numbers of probes derfved from both bislogical samples give a distinet
combined fluerescence (Shalon WOY3/35505}.

Hybridization complexes are detscted with a microscope equipped with an Irmova 70 mixed
pas 10 W laser (Coberent, Santa Clara CA) capable of generating epectral lines at 488 om for
excitarion of Cy3 and at 632 yom for excitation of Cy3. The excitation [aser Light is focused on the
array nsing a 20X microscope objective (Mikon, Melville NY). The slide containing the srray is
placed on a compuler-controlled X-Y stage an the microscope and ruster-scanned past the obiective
with a resolution of 20 micrometers. In the differential hybridi zation format, the two fluoraphores
are sequentially excited by the laser. Emitted light ie split, based on wavelength, into two
photorultiplier nbe detectors (FMT R1477, [lamamatsu Photonics Sysiems, Bridgewater NI}
conespunding to the two fluorophores. Appropriate filters positioned hetwesn the array and the
photomultiphier tubes ave used o filter the signals. The emission raaximn of ¢he fluorophores used
are 563 nm for Cy3 and 6350 nm for CyS. The sensitivity of the scans is calibrated using the signalt
intensity generated by the yeast control mRNAs added to the probe mix. A specific location on the
array contains a complementary IDNA sequence, allowing the intensity of the signal at that Jocation
ta be cotrelated with a weight retio of hybridizing species of 1:100,000.

The ontput of the photomultiplier tube is dipitized using a [Z-bit RTI-535H anzlog-to-
digital {(4/D) conversion boand {Analog Devices, Norwood M4} installed jn an [BM-compatible PC

comiputer. The digitized data are displayed as an image where the signal intensity is mapped vsing
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a linear 20-color ransformation to a pseudocolor scale ranging from Moc (Jow signal) o red (high

xignal). The data is also analyzed quantitatively. Where twa different fluorophores are excited and
easured simuitancously, the data are [irst comected for optical crosstalk (due to overfapping
emission spectra) between the flucrophores using the emission spectrum for each floorophore. A
grid s superimposed over the fluorescence signal image such that the signal from each spot is
centered in cach element of the grid. The fluorsscence sipnal within each elsment is then integrated
to obtain a numerical value corresponding to the avernge intensity of the signal. The sofrware used
for signal analysts i3 the GEMTOOLS program {Incyte Genomics).
VIII  Electronic Analysis

BLAST was used to search for identica} or xeluied molecules in the GenBunk er LIFESEQ
databases (Iocyte Genomics). The product seere for hurman and rat scyuences was caleulated as
follows: the BLAST score is multiplied by the % nocleotide identity and the product is divided by
(5 times the {ength of the shorter of the two segquences), such that a 100% alignmert over the length
of ihe shorter sequence gives a product score of 100, The product score takes into account both the
degree of simlarity botween two sequences and the length of the sequence mateh. For exaraple,
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 mateh will be exact. Similar or related molecules sre usually fdentified by
selechug those which show praduct scores betwesn § aod 40.

Electromic northern. analysis was performed at a product score of 71 as shown i Figure 3.
All sequences and cDMA libraries in the LIFESEX) databage were calegorized by system,
organftissuc and cell type. ‘The categories included cacdiovascular system, coonective tissue,
digestive sysiem, expbryenic structores, endocring sysicm, execrine glands, femele and male
genitalia, gerin cells, hersicfimmune systern, liver, mosculoskeletal systam, nervous system,
Pancrcas, respiratory systent, sense organs. skin, stomatognathic systero, unclassificd/mixed, and
the urinary traci. Por each category, the nunber of libraries in which the sequence was expressed
were counied and shown over the total number of fibraries in that category. In 2 non-normatized
library, expression kevels of two or more are significant.
™ Complementary Molecales

Malecules complementary Lo the cDNA, from about 5 (PNA) to about 5000 bp
{complament of a cDNA nsert), are used 1o detect of inhibit gene expression. These molecules are
selected using OLIGO software (Malccular Biology Insights]. Detection is described in Example.
V. Te inhibit arangexiption by preventing promater binding, the complementary molecule i6
designed to bind to the most unigue 3 sequense and includes iclectides of the 5" UTR upstream of
the initiation coden of the opea reading frame. Complementary molecules include genomic

sequences (such as enhancers or introng) and are used in “triple helix” base pairing ta compromise
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the ability of the double helix to open sufficiently for the binding of polymerases, iranscrption

Factors, or regulatory molecules. To jnhibit iranglation, a complementary molecule is designed to
prevent ribosonial binding o the mRNA encoding the rammalian protein.

Complementary molecules are piaced in expressicn vectars and used to transform a cell line
to test efficacy; into au organ, tamer, synovial caviry, or the vascular system for transient or short
iern therepy; or into a stem cell, zygote, or other rsproducing lineage for long term or sizble gene
therapy. ‘Transient expression lasts for o month or more with a non-replicating vector and for three
months or more if appropriate elements for indecing veetor replication e used in the
iranstormarionfexpression system,

Stable transtornation of appropdate dividiog celis with a vector encoding the
comiplemesntary molseule produces a lransgenic cell lne, tissue, o organisim {USPN 4,736,866).
“Thase cells that assimilute and veplicate sufficient quantitics of the vectar to allow stable integration
also produce enough complementary moleceles (o compromise or entirely eliminate activity of the
<A encoding the mamigalian proiein.

X Expression of KSRCC

Expression and purification of the mamynalian protein are achieved using either o
manunalian ccll cxpresston systetn or an insect cell expression systern. The pUBG/VS-His veetor
systepn (Invitrogen, Carlsbud CA) is used to express KSROC in CHO cslls. The vector containg the
selectable bsd gene, multiple clening sites, the promoterferttancer sequence from the Buman
ubiquitin C gene, a C-terminal VS epitope for antibady deteclion with anti-¥'S antibodies, and a C-
termingl pelyhistidine (Gxdis) sequence for rapd purification oo PROBOND resin (Invitrogen).
Transformed cells are gelected op media containing Yaslicidin.

Spodaptera frapiperda (S9) insect cells are infected with recombinant Autapraphics
californica muclear polvhedrosis virus (baculovirus). The polyhedrin gene is replaced with the
mammalian cDNA by bornologous recombination zod the polyhedrin promoter drives cDNA
transcription. The protein is synthesized as a fusion protein with dxhis which enables purification
as described above. Purified protein is used in the following activity and to make antibodies
XI Pruduction of Antibodies

ESRCC is pucificd uging polyacrylamide gel electrophoresis and used to imnmnize nrice or
rabhits, Antibodies are produced using the protocols below. Alternatively, the amine acid sequence
of KSRCL is analyzed using LASERGENE software (DNASTAR) to detennine regions of high
anligenicity. An antigenic epitope, usually found near the C-terminos or in a hydrophilic region is
selected, svnthesized. and used io raise antibodics. Typically, apitopes of zbout 15 residucs in
length are prodiuced wsing an ABI 43 1A peptide synthesizer (Applied Biosystems) using Fmoc-
chemistry and conpled to XLH (Sigma-Aldrich) by reaction with N-maleimidebenzay]l-N-

34
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hydroxysucciaimide ester to increase antigenicity.

Rabbits are immunized with the epitope-K1LE compler in completo Freund’s adjuvant.
Tmmnizations are repeated at intervals thereatter in incomplete Freund's adjuvant. Aftera
minkmumn of seven weeks for mouse or twelive weeks for tabbit, antisera ars drawn and tested for
antipeptide activity. Testing involves binding the peptide to plasiic, blocking with 1% bovine
serum albumin, reacting with rabbit antisera, washing, and reacting with radio-jodinated goat anti-
rabbit 1zG. Methods well kizown in the art are wsed (o delenmine antibody titer and the amount of
complex Formation.

XIL  Purification of Natorally Occurring Protein Using Specific Antibodies

Naturally eecuring o recombinant protein is purified by immuncuffinity chromitegraphy
using aniibodies which specifically biad the proiein. An immuroaffinity colivnn 35 constructed by
covalently coupling the antibody to CNBr-activated SEPEARCSE resin (APB). Media contaisning
the protein is paseed over the immunoaffinity columm, and the column is washed using high iouic
strength buffers in the presence of detergent to allow pretorential absorbance of the protein. After
coupling, the protein is cluted from the column vsing a buffer of pH 2-3 or a high concentration of
urea oF thiocyunate ion to disrupt anifbedy/procein binding, and the prowin is collectzd.

XM Screening Molecnles for Specific Binding with the cDNA or Protein

The cDNA, or fragments thereof, or the protein, or portions thereof, are iabeled with *P-
ACTR, Cy3-dC°TP, ar Cy3-dCTP (APR), ar with BIODIFY or FITC (Melecnlar Probes, Evgene
OR), respectively. Librarjes of candidate melecules or compounds previously arranged on 2
substrate are incubated in the presence of lzbeled cDNA ar protein.  After ineubation under
conditions for either a nucleie acld or aming acid seguence, the shibstrate is washed, and any
position an the subsirate retaining label, which indicaies sp'tdﬁc binding oF comples {ormation, is
assayed, and the lgand is identified. Data obtained using different concentrations of the nucleic
acid or protein are used to calculate affinity between the labeled nucieic acid or protein and the
buund molecule.

X[V Two-Hybrid Soreen

A yeast lwo-hybeid system, MATCHMAKEE. LexA Two-Hybrid system (Clontech
Laborztories, Palo Altn CA), is used to screen for peptides that bind the mammalian protein of the
invention. A cDNA encoding the protein is mserted into the multiple cloning site of a prexA
vecter, lignted, and transformed into E. coli. ¢DNA, prepared from mRMA, is inserted into the
muitiple cloring site of & pB42AT) vector, ligated, and transformed into E. coli to construct 4 cDINA
titvary. The plexA plasmid and pl342AD-cDNA library constructs axe isolated from B coli and
used in a 2:1 ratio to co-transform competentt yeast EGY48[pSap-lacZ] cells using a polyethylens
glycolilithium acetate protacol. Transfonmed yeast cells are plated on synthetic dropout (S1) media
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lacking histidine (-His}, tryptophan (-Trp}, and uracil (-Ura), snd incebated at 30C until the colonjes
have grown up 2od are counted. The colonics are pooled in a minimal volume of [x TE (pH 7.5).
replated on SD/-Hia/-Lew/-Trp/-Ura mediz supplemented with 2% galactose (Gal), 1% ralfinose
(Rat), and 80 mg/ml 5-bromo-4-chlore-3-indoly] B-d-galactopyranoside (X-Gal), and subsequently
examined for growth of blue colonies. Interaction between expressed protein and eDINA fusion
profeins acfivates expression of a LEU2 reporter gene in BGY 48 and praduces colony growrth on
media lacking leucine (-Lev). Interaction also aciivates exprossion of B-galactosidase frons the
pBop-lac? reparter construct that produces blue color in colonies grown on B-Gal.

Pysitive interactions betwesn expressed protein and cDNA fusion proteins are verified by
Isolating individual posilive colonies and growing thenz in SD/-Tip/-Utra liquid wedium for 102
days at 307, A sample of the culture is plated en ST/-Trp/-Ura media and incubated at 30C until
colopics appsar. The samople is roplica-plated on SD/-1'tp/-Ura and SD/-Bisl-Trp/-Ur plates.
Celonies that grow on SD conlaining histidine but not on media lacking histidine have lost the
pLexA plasmid. Histidine-recuiring colomies are grown on SDYGal/Rat/ X -Gal-Trp/-Ura, and white
colonies are isolated and propagated. The pB4ZAD-cDNA plasmid, which contains a cDNA
encoding a protein that physically interacts with the mammalian protein, ie isolaied from the yeast
cells and characterized.

XV KSRCC Assay

AMP-binding activity of KSRCC is detzrmined in a ligand-binding assay using candidate
ligand molecules in the presence of T-labeled KSROC. KSRCC is labeled with [ Bolion-Funter
reagenl (See, ey, Boltea, A-E and W.M Huater (1973) Biochem. 1. 133:528-539) Candidate
AMP molecules, previcusly arrayed in the wells of a roulti-well plate, arc incubgicd with the
labeted KSRCC, washed, and any welis with labeled KSRCC complex are assayed, Data obfained
ueing differcnt concentrations of KSROC are used to calculate vaiues for the nwnber, affinity, and

association of KSRCC with the candidate molecules.

All patents and publications mentioned in the specificalion are incarparated by refercnee
herein, Various modifications and variaticos of the described metbod and system of the iavention
will be apparent to these skilled in the art withaut departing from the scope and spivit of the
invention. Although the invention has been deseribed in connection with specitic preferred
embodiments, it should be understood that the inveniion as clatmed should net be vnduly limited to
such specific embodiments. Indeed, various medifications of the described modes far earrying out
the inventton that are obvions 1o those skilled in the field of molecular biclogy or related fields are

intendsd to be within the scope of the following claims.
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What is claimed is:

L. Ao isolated eDNA comprising a nucleie acid sequence encodiag a protsin having the amino

acid sequence of SEQ 11D NO:1, or the complement of the cDNA.

2. Anisolated cIDNA comprising a nucleic acid sequence sclected from:

) SEQ ID NO:2 or the complement thereof;

b)Y a fragment of SEC ID NO:2, or the complement thereaf, and

€] & vaviant of SEQ Iy NO:2 baving at least 3% sequence identity to SEQ 1D NC:i, or the

complement thereof.
3. A composition comprising the cDINA of claim | and a labeling moiety.
4. A vector compriging the cDNA of elaim 1.
5. A host coll comprising the vector of claim 4.
6. A methad for using a cDNA to produce a protein, the methad comprising:
aj cubturing the host ecll of claim 5 veder condittons for protein expression; and
b) recovering the protein from the host call culture.
7. A method for nsing 2 cDNA to detect expression of a nucleic acid in a sample comprising:
a) hybridizing the composition of claim 3 to nueleic acids of the sample ander conditions to
fonn at least one hylwidization complex; and
b} detecting hybridization complex formation. wherein complex formatian mdiestes expression

of the <DNA in the samnple.

8. The method of claim 7 further coraprising samplifying the nucleic acids of the smnple priot
to hybridization.

9. The method of clxim 7 wherein the composition is attached Lo 2 substrate.

10. The methed of claim 7 wherein complex farmation is compared with at least ona standard

to determine differential expression.

11. A mothod of vsing 2 cXNA ta screen a plurality of molecules or compounds, the methad

37
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coanprising:
a} combining the cDINA of claim 1 with a plurality of molecules or compounds under
conditions to allow specific binding; and
) deteciing specific binding, thercby identifying & molecule or compound which specifically
binds the cDNA.

12. The method of elaim 11 whecein the molecules or compounds are seiected from DNA
molecules, RNA molecules, peptide nucleic acids, artificial chromosome constructions, peptides,

transcription factors, repressors, and regulatory molecules.

13. A purified protein or a portion thereof produced by the method of claim 6 and selecred
from:
a} an amine acid sequence of SEQ ID NO:1; and

b) an aptigenic epitope of SEQ I NO: 1.
14. A composition comprising the protein of claim 13 and a pharmacentical carrivr,

15. A method for using a protein 1o screen a plarality of melecules or compounds to identify at
least one ligand, the method comprizing:

a} combining the protein of claim 13 with the molecules or conpounds wnder conditions 1o

allow specific pinding; and

b) detecting specific binding, thereby identifying a ligand which specifically hinds the protein.

16. The mothod of elaim 15 wherein the molecules or compounds are selected from DINA
molecules, RNA molecules, peptide pucleic acids, peptides. profeins, minetics, agonists,

antagonists, antihodies, immunoglobulins, inhibitors, and drugs.

17. A nrethod of using a protein to prepare and purify antibodies comprising:
&} immunizing an ammal with the protein of claim 135 vader conditions to elicit an antibody
Fesponse;
b) isolating animal antibodics;
¢} attaching the protcin to 4 subsirate;
dy contacting the substrate with isclated antibodics under conditions to allow specific binding
o the protein,

e} dissociating the antibodies from the proteir, thereby obtaining purified antibodies.

3k
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18, An antibody produced by the method of claim. 17.

19. A methed for using an antibody o disguose conditions or diseases associated with
expression of a protein, te method comprisiag:
5 a} combining the antibody of claire 18 witl a sample, thereby forming antibody:protein
complexes; and
) comparing coinplex formation with a standaxd, wherein the comparison mdicates expression

of the protein in the sample.
10 202 The method of claim 19 wherein expression is diagnostic of 4 renal cell carcinoma.

21. A pharmacceutical composition comprising the untibody of ¢laim 15 and a pharmacentical

carrier.

15 22, A methed for treating & repzl ccll carcinoma coruprising adininistering ta » person in need

of such treatment an effective amount of the composition of claim 21

1%
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<3203

<130>

140>

<141

<150=
<151

<160=
<170
<AL0>
<211
212>
<213
<220>
~231>
=223>

<40

IWNCYTE GENOMICS, INC.
WALKER, Michoel G.
ERAREND®, Randi E.
KIDNEY-SPRECTFIC PROTEIN
FC-0020 OCT

To Ee Assigned
Herewith

0D/645, 261
2000-08-24

18

BERL Program
1

577

FRT
Homo semiens

misc_Zeature
Inoyte [D No: 348194%

1

¥eb Ais Trp Deu Arg Lys Vel Gin
g

Thr Gln ¥ek Ser Ser hrg Thr Leu

20

val fer Leu Gln Trp Gly His Gla

25

The 2la Ser Asp Val Leu Asp His

GZly Lys Arg Leu Pro Ser Pro Ala

Sly Lys Glu Lew Mel Trp Asn Fhe

Gln Glo Ala ala Asn Val Leu Ser

Gly Asp Axrg Val Ala Val Val Leu

Leu Val Tle Leu Gly Cys Ils Arg

136

Gly Th¥ Ile Gln Met Liys Ser Thr

140

Met Ser Lys Ala Lys Ala Ile val

155

Gl val pasp Thr ¥al fla Ser Glu

i7a

Leu Lew Val Ser Glu Lys Ser Cys

185

Lys Dau Dev Asn Glu Bla Ser Thr

zdn0

Gly Sec Gln ¢iu Als Ser Ala Ile

215

Gly Leu Fra Lys Met nla Glu His

230

Lys Ala Lys Met aso Ala Gly Trp

245

Tle Met Trp Thr Ile Ser RAsp Thr

a1y
Tyr
Glu
Trp
Lew
Arg
Gly
Pro

Ale

Sar
Tha

GLly

Ixp

Ber
Trp

Hig

Bar F

Leu

Ile

Met
val
Ser
Gly
Pro

Ile

Leu
Arg
Lys
Glu
Asn.
Glu
Leuw
Glu

FPhe

val
Gly

Leu

1 Rla

Trp
Gln

phe

Trp
Met
Dt

Ile

Ser

Ile

135
Gln
150
Gln
1635
Lvs
1Bd
Lys
19s
Thr
210
Ger
338
Leu
240
Aap
255
Leu

(90)
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260 265

Gly Ser Lew Leu Gln Ser Trp Thr Leu Gly Ala
275 280

His Lew Leu Pre Lys Fhe 2sp Pro Lew Val Ile
230 295

Ser Ser Tyr Pro Ile Lys Ser Met Met Gly ala
305 3la

Aog Het Leu Lezu Gln Glo Azp Leu Ser Ser Tyr
320 323

Leu Gln Asn Cys Leu ala Gly Gly Glu Ser Leuw
335 34a

Lew Glu Asn Trp Arg Ale Gln Thr Gly Leu Rsp
350 355

Tyr Gly ©ln Thr @lu Thr Gly Leu Thr Cys Met
365 390

Met Iys Tle Lys Fra Gly Tyr Mek Gly Thr Ala
360 385

asp val Gl Val Ile aep Asm Lys Gly asn Val
385 400

Thr Glu Gly Asp Ile Gly Lle Arg Val Lys Pro
410 413

Gly Ile Phe Ser Gly Tyr Val Gin Asn Pro Asp
425 430

Ren Tle Rrg Gly Asp Fhe Trp Leu Leu Gly asp
449 445

Aep Gin asp Gly Tyr Fhe Gln Phe Met Gly Arg
455 460

Tlc psn Ser Zer Gly Tyr Arg Tle Cly Pro Ser
a7 475

2la Len Wek Lys His Pro Ala Wal val ¢lu Thr
485 490

Ser Pro hesp Fro Vai Arg Gly Glu Val val Lys
500 508

Leu Ala Zar Gln Phe Len Ser His Asp Pro Glu
513 520

Glu Leu Glo Gln His Val Lys Ser Val Thr ala
530 538

Pro arg Lye Iie 5lu Phe Val Leu Asn Leu 2ro
545 580

Gly Iys Tle Gln Arg Thr Lys Leu Arg Asp Lys
560 568

Ser Gly Lys Ala Arg Ala Gln
573

<2105 2

<211> 2054

<212> DNA

«213> Homo sapiens

<220>

<2z1>» misc_feature

=223> Incyte ID No: 2481942

<4Q0> 2

gtgchetebt conaggobtgt aggagttotyg gagebgetoy

agetctochet agaaagacat cchgadgagga cktogoagge

azaagtkcad guactitgca coctgbogyy tactoagaty

taatagkagy caactgglgt cochbgcagig gggccaccad

otthogckagh gatgbgtign atocactgggs togreabgoag

aagoedagod cbghggbegs tgaabgdgaa ggngaaggaa

actgaghbgas Adcagooage agooagoran cytoctotog

tgoggalegt gtggeaghog tgotgocoeg agtgectyag

ctgeatbega gragghctoa tobttalgeoe tggeaccako

actotatagy tcgragaigt ctasgsoras gootattghco

agaagtggac acagbggoat ctgastgtoe tkototgaga

/%

Leu
Tle
Val
Ala
Tau
Ile
Lys
Aryg
Ala
Glu
Ala
Alg
Gln
Pro
LyE

Glu

hy
Lys
Ile
Phe
Pre
Arg
Ber

Ser

al
Val
Fhe
Leu
Tyr
Thr

Trp

Fne
‘Thr
Wal
Pro
Glu
Glu

Lys

Pro

Pro

Ile
val

Thy

Val

Lys

cbggagasga
ctgastatae
tcgagoogea
guayLgccgy
aaggotagea
ttaatghboga
ggagectgig
tggLogcTay
cagatgaaat
getggagatg
attaagotac

270
Val
285
Tz
300
Tyx
315
His
320

345
rhe
360
Thy
3195
Tyx
330
Gly
405
Tle
420
ala
438
Lys
450
Ile
463
Asm
480
Ser
485
Ile
S0
Livs
525
VY
540
Thr
555
Met
37Q

CEY

PCTATSNI 26317

gggtggacga 60

attggotgey 120
ctetetacat 180
ccaagtitaa 240
agegactecs 300
atktcagaga 360
gootgeagey 420
tgatoctyog 480
ccactgagat 540
aagteoatoca 600
tggtgletga 660
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gazaagitgc gatgougtgge tgancttoaa
teactgtatn gagaclygas gecagdasdo
tgglettoroe aagakugeag aacakitceta
tgoraggibgg acagycctge aagectetga
gatactgeac ztotbgggot cactbtbgga
teatetetty ceeaagitbg accocactggt
caagagialy abyggigooe clattghita
ttacaagtte coccocatctac agaactgece
totggagaac tggagggoeoe agacadgact
aacgggatta actbgeoatygg tttecaagac
agergethoe tygttatgatyg tacaggitat
cacagaagoa gacaktggoa tcaggopheaa
ctatgbiggas aateccoaca agacagoagc
agaccgggua nitcaaagats aagatgogta
cattaactod agegggtadd gogattogacc
coctgetgtg gttgagacogs ctgtgatcag
ganggeatil stgataclgs cotcogoaght
dgagelgoay cageatgbge agtcaghgaco
gttigtoctty =maccocrgeooca agactgteac
c2aggagtgy aagatgbsog gazaagooad
Etggatiooe etetbobita tontbottto
tatgagattc thtatgoaay aacalgaaty
aaaacattue tatghbtagal attgaaatas
gagagggtas caga

<210= 3

<211> 521

<212 DMA

<213> Homo sapliens

<220>
<221> pisc_feature
“223> Tneyte ID No: 3481943CEB1

<d00= 3

tetggagety ctogutugag aggaggotga
agpecttgge aggoctgaac aktgeatbggn
ggpgtactea gatgtccage cgoactobct
agtggggeon coaggaagtg coggocaagt
gugctgacat geagaaggot gUcEAgogAac
dgaaggguaa ggaaltaats togmatbbcs
¢eaacgbeet ctegoggagorn tatogcckge
cecgagbger Lqaglogtgy chggtgetee
bgootggaac catcagatga gatocactga

<210% 4

<211 351

<212> DR

<213> Homo sapiens

<220
<221> misc_fealuxe
<223> Incyte ID Mo: G5512427H)

<220>

<221> umsure

<2%Z» 25, 33

<323»> a, &, &, g, or ather

«400> 4

grgctotott ceaaggetgt aggangtret
magototocte ¢agazagaca tootgagadgg
gaaaagttoa gggactitge acoohgtagg
tiaatagtag geaactagtg tccctgcagt

gazzctacta
akctoccatc
ctecgagecta
tatzatgrygy
abctiggaca
tattebaasg
cocggatgttg
cgotggaggy
gracatocga
aalgacaats
agatgataaqa
accratcagg
caacatiogs
tttoeagttt
ctoggagglba
cageecagad
cctatoooat
agecceatac
aggganaste
cgegeagtoa
cocbbtggge
Laagttkigt
Qaasgggaag

acgaagector
tgegaazagt
acattaatag
ttaacttbge
teccaageco
gagagciyag
macotgoyga
tgggctocat
catactgrat

ggagotgetg
acttggoagy
gtactcagat
ggggeocacta

375

aatgaggoat
Lacticacta
ggocckeaagg
agcatatcay
ttaggageat
acactetoca
clecageagyg
gagbececkta
gagbtotatg
azaccaggal
ggoaacgtoo
cekataggea
ggagactttt
atgggacggg
gagaatgcac
elelaté {eteduv B
gacccagaac
angtacccaa
caasgances
gyogtaetagg
cottggectt
ctbgeoechogg
gaatgagaga

ctotagaaag
tcagggactt
taggcaacliy
tagtgatoty
agccciguoy
Lgazaacago
togtgtogca
Locgagcagay
a

getosagady
ccigaacatg
gtocagoogs
ggazkttcoog

(92)

PCTATSNI 26317

crageactoa
glgaggaccag
ccaagatgoa
acacaggttg
goacstthgt
gttatcoaal
atckktooag
Ttocagazac
goeagacaya
acatgguasc
tgoeccecag
tekbtetetgy
guctcottyy
cagatgatat
tgalgaagoa
gagagglogt
agotcaccaa
gaaagataga
aactiogaga
agacatteoat
actatgatoa
ttattageac
gagtgazaag

acatootgag
tgracoctgh
gtgtegobye
tiggatcact
tgggigaaty
cagcagaeag
gtggtgctee
cteatchita

aggemdgacg
cattggotoge
actetochaca
Craagbbbaa

720

780

B840

500

960

1020
1080
1140
1200
1250
1320
1380
144D
1500
1560
1620
1680
1740
1800
1860
1320
1830
2040
2054

60

120
igq
240
300
360
420
480
520

60

129
189
240
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Gthrgansgt

<210> 5
<21l> 534
=213> DNA
<222 Homo

“220>

9

sapicns

<221> misc_feature

<233> Incytc ID No:

<40%> 3

ggrtatagga
zgeeateocty
tthgoacecet
togtgtoact
tgttggatocs
gytgggtyasa
gonagoagyc
cagtagglgot
grotoatete
agatgtctaa

<210= §
<Z1l> 444
<212> ONA
<213> Home

=220>

ortotogage
coagmackty
gtggggtact
goeagtagage
choggotgac
tgggaanggag
agocoeacgtc
goeaogagty
tatgootgga
ggccaagget

sapiens

221> misc_feature

<223> Incyke ID No:

<400 &

gttgatctaa
gtgcatgote
gtgtotgata
Erggoetbgs
ceactaglga
gtggatpoot
accagbtaget
acktoatecs

<314> 7
<21i= 5335
<212> DNA
<21l3> Home

<220

<221> misc.

agaccitiag
ctaztgteca
tgghooacat
FUCCCapgen
agtagatgge
catttagtag
tzatbctecag
dagaaacaat

sapiens

feature

535038478

taciggokog
goaggocktoa
cagatgteca
cascaggang
atguagaags
aaggaatiaa
ctctogggag
cotgagtagt
acecatocaga
attgttgctg

433223972

aztaaccagt
agatkbooaaa
tatatcagag
cpgagtaggaa
agatgeotioe
tttettgaag
agaaggacat
agec

<223> Incybe ID No: F60AISRE

<400> 7

atgtggacoa
taggacattay
ctaaagacae
atgtbtgebag
guagIgragL
abocgagaat
azaat.caaac
gataaggygca
atcaggoeta

=210> B
<2ll= 487

tatcagacac
gagoatgeac
totecactla
agraggatet
coetbottce
Lotakggeas
caggatacat
acgrhoctgog
taggeatot!

aggtrggata
atttgticat
Loeaatoaay
thteocagthac
agaaactoty
gacagasacyg
gogaacggot
coceggeaca
cectgoctat

agagaacggt
atatgrattg
googoachen
tgoagyaoaa
ctygeaagcy
tgbggaanktt
comgtggoet
ggctgotgat
tgaaatcocac
oggatgaagt

gggtcaaact
aglgageooa
goLtgoaggo
tgktckgoea
kggcticoag
ttcagoccece
toagatgcea

‘tgaacabot
ctetigoaa
agltatgatgg
aagttoones
Fagaactaga
ggattaactl
goltcckght
ganggagaca
gEggrateat

4/5

ggaltgazgct
gctayogaaaa
ctacattaat
gtttaactth
actoceaage
cagagaacty
gcagegtogy
cocrgggetgc
tyacatacty
catocasgaa

ttogcaagag
agatgticag
clgkocaace
tctbgggaag
tetecacaca
catcgcagee
ctgtgtecac

tgggctoact
agttigacor
gkeceactak
atctacagaa
gggeccagac
goatggtthe
algatgtbaca
trtggoatead
ccccatgsto

(93)

PCTATSNI 26317

ctototagaa
gttcapygac
agtaggeoaza
goetagtgata
ceagooebgh
agtgaaaaca
gategtghgg
attecgagcag
tataggrtoe
gtay

atgaacaaat
tatecaacet
agcatcoateo
accactgztc
gtyatgagtg
tttctcagac
ttektagateg

ttoguaate:
actggttatt
talttaceay
ctgecteget
AygRCLIUAC
aasgacaaty
gottatagal
agteaaaces
tatge

252

60

120
18D
240
360
360
4z0
480
540
04

&0

120
iao
240
300
360
420
444

&0

1.20
130
240
300
360
420
4BD
535
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<213= DNA
<213> Homo

=220

sapiens

221> misc_feature

<323» Incyte 1D Ho:

<d00> 8§

agtleceroa
agaactgoag
gatbtascttg
cticebgtha
aaggagacat
tggazaatco
gyggantcan
actocagegy
Lgtgatt

<21i0> 3
<zll» 488
<213> DNA
€213> Homo

<2Z20>

<221> misc_
223> Imcyte ID Mo:

=400> 2
caacattoga
tticcagttt
cteggaggta
CageoCagac
cotateecal
ageoccatac
agggazaatt
kgogoagtya
cocotbgg

<210> 10

211> 528
=212> DA
<21%> Homo

<220

=321> misg_
<2237 Incyle ID Ho:

400> 10

gaggtggtga
chcaccaagg
aagatagagh
chbegagaca
acabtoattt
tatgatgata
attagcacaa
grtgaacagga
actgcaagag

<210 11,
=211> 310
<212> DN

totacagaas
DOCCCATaca
catggtblboo
tgatgtacag
tggcatcagy
cgacaagaca
agatyaagel
gracogatty

sapiesns

feature

soagactity
atgguacggy
gagaatgoac
cooghodgady
gaccagaadc
aagtaccoaa
caacgaacces
ggegratagy

sapliens

foature

aggeattege
agctgoagoa
thatettgaa
aggactggaz
grattococect
tpagattcote
aneattacta
gagggtaaca
aaageaatty

TE2540R2

tgoutogeby
ggactggacs
sagacaatga
gttatagatg
gtcaaacoca
FCRYCCAACE
gggti tecoc
gagcctogga

209542086

ggctectigg
cagatgatat
bgstgaagoa
SagaggLogt
aglteaccas
ganagstaga
aactocgags
agacatteat

762580531

gatactggero
goatgtgaag
eotgeosand
gatgtoogga
cttetttote
tatgaeayad
tyttagatat
garanagagy
fRanaagaaat

<213> Rattus norvegious

<220

gaggygagte
toogagaalil
Baat cRALaCE
ataagggcaa
t.eaggectat
ttcgaggaga
agtttalggg
ggtagagaat

agaccoghgn
cattaacteco
cectgyctgty
gaaggdatbt
auagctocan
gttigtettg
caaggagtgg
trggattaec

togeagttec
teagtgacay
avtghoacag
aaagorcgtyg
Littetttten
catgaatgta
tgaaataaga
azEgasaagt
aaagtaguga

5/3

caottetioca
clLatgoccay
aggatanaty
cgtectgoee
agyocatette
ctitbggeta
acggacagatk
geactgatga

atcaaasaty
agcgggtace
gttgagacgg
grgatacigg
cageatobga
aaccigoocs
aagatgeoccg
ctotterkee

tatcocatga
coccatacaa
gaaanatioa
ogengtgagy
cittgggeoee
agttttghbct
aayggeagga
aaghaagygs
gugeEagac

(94)
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gaaactobgy
acaganecgy
gyaargycty
coocggeacag
tetggetatg
cttygagacs
gatatcabta
ageacceige

eagatgogla
quatbggace
ctgtgstcay
actogragtt
agloagrgad
agactgicac
geadagcccy
TOCTECLETE

cocagsacay
ghaccraaga
avgaaccaza
cgtctaggag
ttuagocttac
tgeookggtt
atgagagaga
aabattaaaa

60

120
180
240
300
360
420q
480
407

&0

120
1an
240
200
260
4240
400
528
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221> misc_feature
e ID No: 731548593

<2237 Incyt

<400> 11

ghtt got & ckesgonges
goectgeoagea tggagatege ctggeclbioa
toacagtaog ctgcattoge acaggagkoa
ccaaggatat tototacogs atacaaakgt
gocktgttee agagghbggaa totgtggoth
togbkgictga

«21.0> 12

<211 338

=212- DRA

<Z13>» Ratbus norvegicus

Racisy

<221> misc_featuze

<223>» Incyke ID No:

<400 12

atoooccatt
tagegggace
quccaagalyg
agacacaggc
gtgoatattt
cagetaceoe

210> 12
=211% 1428
212> LNA

catoagtaty
agtgooocte
gatgchbggcoh
tggatacktazs
gtocatobtt
atcaatacoe

212451 Rn.1

tagagactgt
ccaggatgge
ggacaggacht
acatrttagg
tgocoaasgtt
tootgggtye

<213> Rattus norvegilcus

<220=

<221> mige_feaboere

«223> Incyte ID No:

<400> 12

attogaascod
agbggaggag
ggaatcegay
atgaaagtca
gatgageagg
ccoatcagge
aatbaticgag
Etecacttea
ttecgaggtg
CEgCCCAgan
cckgtoceat
agcacectac
caggaaasat
caggoocaayg
clocttagte
ggtotitget
tecagcatay
agaaattgeo
ggagaagaag
tagaaggaca
Zaaggagaat
teatgagtee
gratggectca
tgttotagos

<210» 14

aggascanga
agaccokool
anaketakyg
arcoaggoeta
goaztgtoct
ctakbaggrat
gagacttbbe
tggyacgygac
gagaztgrac
cetakoagas
gaccaagacy
aagtaccoca
tgagogagot
tgagaciooo
tteotatage
tgotttatto
agegaataag
azattcatgto
agaagaatga
ckagtgtcat
ggazatacca
akatacoccy
tcattcatge

taktktcott

203264_PFn.1

tetttocagt
oeocggagnet
cCagacagas
ccbgggaaca
gococchgge
gttoctctgga
getbctggoa
agacgatate
tgatggaaca
gagaggtoot
agckraccaa
ggeaggtaga
zaacchtoga
saggctotiy
zatatgazatc
actactagaa
eggbttgaag
gtCaggastyg
gaatggaate
tegaccanga
cttacagage
cotacatgag
accouataas
gaakttaatsa

gtgctgotaa
rtictgoetog
tcttoatico
ctoaagocas
crgagbghon

aggeoaagad
agageackos
gggacctket
grtoatttotg
tgatcracaz
cocecteatt

tacaagtteoe
ckggagaghtt
acpggaatta
gecattgtec
aaggaaqoag
tatgtggaca
gaccggggaa
abtaaticea
tocktgoegty
gasgocatht
ggthcticag
geekgtetta
goaaaggaat
cketbgtetgt
tattclatgh
cagaktgacac
totagazaag
gggtagagay
tyvagagaaa
tightgleaak
atgaccoung
ccakchtaca
togtatcacca
taafatcact

&/

sghctbigag
agtgooggan
taguadtgec
ageccattgtg
tagtcbgaas

teagebgeea
cactgeragoe
gacacaatgh
gaacobtygyy
actgtteotaza
taccggatgt

cacatctgea
ggcasgCeaa
occtgeagaqt
cttatgatgt
acatggotot
atoccangaa
btazaggntac
gtaggtacey
attgaaacad
atgatictay
gaacacgtga
gatttygooea
ggaazacatd
tocecaatoot
agaggracgl
gtttetakge
gctaaaacag
aagyggatat
tagtataaaa
cottagggac
vucaactgalk
ttceataaty
tbectgtage
Locaaaatbe

(95)
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cagacttgtg
tagtogetog
casabganag
accacagaca
accaagatay

tetattteac
tgggeoctcas
gyaacatcte
tattgggaad
aggtgcttte
tgrtacaa

tagotgette
gacaggactg
ttectaggaca
craggicata
cagggtgaag
gacacaggch
agaagygtat
yatiggyaco
ctgtgatesy
soootgagtt
agteagtgac
agaccateat
aggataagao
tttettatyga
atgtgatiia
taaaagatag
CARAgOTggas
ageagazbga
gugattgaty
atcatgaccs
tatacackig
gutgacaktet
boavattbtt

60

120
1la0
240
300
3o

&n

120
180
240
300
388

60
1z0
180
240
200
260
420
460
540
200
660
720
TEQ
540
500
960
1020
1080
1140
1200
1260
1320
1230
1428

JP 2004-507242 A 2004.3.11



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

W) 02716595

<Z11» 464
<3h2> CIA
«213> Ratbus norvegicus
<230
<22)> misc_feature
<323> Incyte ID No: TA1836346T1
400> 14
tettggeace gioogothto ctottetete tacceootice
ttettbecct bgetgetlbbta goeltbkbckg acttosazce
ktettbtage atgasacghg tcattobtot gigtoaataa
catacatgeo totacatgan toatbteata thgotatagy
naaggattgy gasagacaga goasgagoot tgggaglcto
gatgtbitec sbbectigge topeagttla sotogoteaa
ggcapotcta agacaaacke caceticctyg gngtactigh
acgtgttcot gaageacctt ggtpagotgy tottggteat
<210> 15
<211» 572
<212 FRT
<21.3> Rattus norvegicus
<220
<221> misc_frature
<223> Inmcyte ID No: g3lR71i93
<400> 15
Met His T¥p Lew Trp Lys Ile Pro Arg Leu Cys
1 E 10
Thr Glu Met Pha His Arg Sar Phe His Met Asn
an a5
¥et Pro Ile Glo Lrp Gly Hig 6la Glu Val Pro
35 40
Phe pla Ser Aasp val Ile hsp His Trp Ala Ser
50 5
Gly Lye Avg Ser Pro Gly Pro Ala Leu Trp Tep
63 70
Gly Glu @Glu Léu Lys Trp Asn Phe hrg Glve Leuw
&0 85
Lys Glo Thr Ala Asz Val Leu Thr Gly Ala Cys
85 100
Gly RAsp Arg Val Ala Val Val Leu Pro Arg Val
110 115
Leu Val Thr Leu Gly Cys Met Rrg Ser Gly Leu
125 130
Gly Thr Thr &ln M=t Lys Ser Thr Aszp Ile Leu
140 145
Ssr Ber Lys ala arg Ale Ile Val Ala Gly Asp
155 160
Glu Val Bsp Ala Val Ala Pro hep Cys Ssr Phe
1749 173
Leu Leu Val Ser Glu Dys &en Arg Glu Gly Trp
185 150
Ala Leu Leuw Lys Asp 2la Ser Pro Ile His 5ln
200 0%
¥al Ser GIn Glu Ser 2la Ala Ile "yx Fhe Thr
218 220
Gly Pro Pro Lys Met Ala Glu His Ser His Cys
230 23%
Ly¥s Rla Ly Met Asp alas Gly Trp Thr Gly Len
245 250
Thr Met Trp Thr Ile Ser Asp Thr Gly Trp Ile
260 265
79

togaccacatg
tettattcor
coaagcaaayg
angactaagy
actygggoctg
ttkttectgt
angRLgetgt

sgga

Thr
Ile
Ala
Le
Met
Ser
Gly
Fro

Vai

Glu
Leu
Leu
Cys
Sex

Sar

Leuw

Agn
Gla
Leu
Glu

Phe

Val

Asn

val

PYO

Asn

Trp
Lys
Phe
Lys
Gly
Ile
Gln
Trp
Met
Leu

val

Fhe
Glu
Thr
Gly
Sex

Ile

150
Gln
165
Lye
130
Lys
193
Thr
210
Sex
223
Leu
240
Asp
255
Leu
270

(96)
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azttegosat 60
tottketttc 120
acctazatca 180
agtcatasga 240
gycktatest 300
gatgotottg 360
cactgactke 420

464
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Gly

Met

<210

Sex Fhe Leu

Leu

ser
Meb
Hig
Glu
aly
Lys
Val
Glu
et
Ile
Thr
A=
Lou
Fro
Ala
Leu
Arg
Lys

Gy

Leu
TyT
Leu
ger
Ber
Gln
val
alu
Gly
Phe
Arg
Glu
Jer
Het
5P
Bro
Gl
Lys

Ile

1s

«211> 207
<212> PRT
<213> Homo sapiens

230>

221>
<223=

<400

Het
1
Ala

val

Val
Ala
Leu
Ile
Lvs

p:Ey

a

1o

Smr
Ser

Fro

Thr

Gly

Pro
Pro
Leu
£ys
Tr
Thr
Lye

Val

Gly

oly

Fro
2lu
Glu
val

Glu

Lys

Cys T

ero

Proy

hla

ile

Glu
275
Lys
zZ380

Tle !

305
Gln
320
Pae
33%
Ly¥s
350
Glu
365
Fro
380
Ile
395
Het
410
Gly
428
Bep
440
Tyr
453

- GLly

470
His

a60

mizc_featurs
Incyte ID No:

Thr

Gln asp
Ser Gly

Bla Lys

Thr Gly I

Gly Tyr

Asp Glu

yr Val
Fhe Trp
Phe Bis
Tyr Brg
Pro ala
Arg Arg
Leu Sex
val Lys
Dhe Val

Ala Lys

Val

Gln
aArg
hsp
Leu
Fhe
Tl=
val
alua
Hig
Sex
Tour

e

g3210339

Met Lys
Asp Val
Thr Glu
Gly Ile
Asn Ile

Asp Glu

Ile
Gln
Gly
Fhe
vy

asp

Leu
Gla
Leuw

Ser

Gly

Ren
Leu
Het
Gy
val
Wal
hep
val

Asp

Lys

Aep

Ser

Ay 2

Gly

1y
280
Th
22
Gy
310
Ser
323
Thr
340
Leu
355
Cys
370
‘Phr
3B3
ASTL
44q0
Lys
415
Pro
430
Cly
445
Gly
460
Fro
475
Giu
450

Val 1

505
Glo
320

535
Ten
550

o Bla

565

The
Val
Ala
Tyr
Ligw

Glu

aly

Gly
v

Fhe

ro
iys

Leu

Leu
Ile
Lys
arg

Thr

Sacikiy

Ala
Ala
Gln
Pro
Lys

Glu

Tyr

Asp

Val
Tzrp

Gln

Lvs
Leu
Fhe
Pro
Arg
Ser
Val
Pro
Arg
Thx
Gly

Asp

Val
Fhe
Leuw
Tz
Thr

Tre

Met

Lis

Arp
Lew

Phe

Phe
Val
Ile
Pro
Glu
Glu
Bry

Bro

Pro

Gla

Ile

Lye
Ile

Liys

Asn

et

Thr

Tyr
390
Gly
405
Ile
420
Ala
435
Lys
450
Ti=
465
Ren
¢80
Sex
455
val
51¢

Ty
540
Thr
555
Thr
570
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hrg
Ser
Tax
Tye
Glu
nla
Pro

Lys

Ala
#lw
Ala
aAla
Gln
bPra
Lya

Gla

Asp Lsp
val @la
Val Iie
Phe Val
Lew Thr
Tyr Lys
Thr Val

Trp Lys

Ile

25
Aen
110
Ser
123
Val
140
Lye
155
Ty
170
Thr
185
Met
200

Ile
na
Sex
Leu
@l
Pro

Gly

Asn
Lty

=0
Ala
Leu
arg
Lva

GLy

Ser
Met.
Asp
Teu

Gl

Iys

Ile

LIvs

Gl

lo0
His
135
val
139
Fho
145
His
160
Glu
75
Ary
130
Aryg
203

a/9

Lys

Gln

1le

Val

Glu

Eig

Ser

Leu

Len

Gly

Val

Fro
105
Glu
120
val
135

1 Pro

150
Thr
165
Leu
180
Asp
138

(98)
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INTERNATICNAL SEARCH REPORT

(102)

Il n Aumil:aliwlMJ_
BCT/US 81726317

C{Cominuaton) DOGUMENTS GOHBIDERED TG BE RELEVANT

Category + Citaron of dozument st Trace apgemcrlas, of fARRAES

Relovar to olaim o,

X
|

l,
! |

DATABASE  FMBI. [0nline]

L Hovember 1998 {1398-11-01)

“Bomolog of rat kidney-specific (KS}
gene. A-923A4.1. Homo sapiens”

Database accession nmo. 075202
XPE92z03262

the wtole document
-& LOFTUS B.J. ET AL.: "Genome
guplications and other features in 12 Mb
of DNB sequence from humen chromosome 16p
and 16q"

GENOMICS,

val. 68, 1999,. pages 295-208, XPOOZ16777&
WO 9B 45437 A (GENETICS INSTITGTE INC [US
JACOBS MCCDY LAVALLIE RACTE MER3ERG
TREACY) 15 October 1998 (1%98-19-15)

SEQ ID NO;%87

abstract

page 56 -pags 85

DATABASE EMBL [Oniinpe]

I February 1999 (1999-02-63)

"Homz sapiens cONA clone IMAGE:1914672 3!
similar to TR:QL3732"

Database accession no. A1310515
Xpepz2263264

the whole document

DATABASE EMBL [CnTine]

4 Varch 2000 {2000-93-04)

“Home sapiens cDNA clone 1MAGF:1492165 &'
similar te TR:070490 kidney-specific
protein”

Database accession no. AI791560
XPOOZ2037263
the whole document

WU 00 58473 A (CLRAGEN CORPORATION {US};
SHIMKETS RICHARD K.; LEACH MARTIN}

5 (Qctober 2000 (2080-10-05)

ORF3009; SEQ ID %0:6817, E0i8

abstract

page 366

page 5193 -page 5193

claims

WO U1 61622 A (INCYTE PHARMALEUTICALS INC.
{US) WALKER YOLKMUTH KLINGLER AZIMZIAL YUE)
23 August 2001 (2001-08-23]

SEQ 1B n0:3, 16

abstract

1-22

2,13-19,
71

2,13-19,
21

2,13-22

Feem oL n5ale 10 seniuaNee of ez a shusl Ly 12921

page £ of #
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(103)

ane walional spplicetion Ve

B,
INTERNATIONAL SEARCH REPORT FCT/US B1/26317

Boxl Ubservati where carizin claims were found {G ion of itemn 1.of first sheet)

This Imematenal Seach Aapathes ol deen estalfished i c4pact ol cevtzin o'd'ms urder Ardicte 17(2)(a) icr he fallwdng reasuns:
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