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Ala Gly, Ser

Arg His, Lys

Asn Asp, Gln, His

Asp Asn, Glu

Cys Ala, Ser

Gln Asn, Glu, His

Glu Asp, Gln, His

Gly Ala

His Asn, Arg, Gln, Glu

Ile Leu, Val

Leu Ile, Val

Lys Arg, Gln, Glu

Met Leu, Ile

Fhe His, Met, Leu, Trp, Tyr

Ser Cys, Thr

Thr Ser, Val

Trp Phe, Tyr

Tyr His, Phe, Trp

Val Ile, Leu, Thr
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WO 01/81590 PCT/US01/12902

PROTEIN PHOSPHATASES

TECHNICAL FIFLD
‘This invention relates to muckeic acid and amino acid sequences of protein phesphatases and to
the use of thesc sequences in the diagnosis, treatment, and prevention of immune system disarders,
nenrchoyicdl disorders, developmentdl dsorders ank cell proliferative disorders including cancer, aud in
{he assessment of the effects ol exogenons compourds on the expression of nucleic acid and aming actd

sequences of protein phosphalases.

BACKGROUND OF THE INVENTION

Reversibie protein phosphorylation s the ubignitons strategy used to control many of the
intraceltular events in enkaryotic cells, It is estimated that more thax ten percent of proteins active in a
(ypicsl mamualian ccll are phosphorylated. Kinases catalysc the transfoe ol high-cnergy phosphate
groups from adenosive triphosphate (ATP) to target proteins on the hydroxyarmino acid residues sexine,
theeaning, or tyrosine. Phosphatases, in centrast, remove these phosphate groups. Fxrracellular signals
including hormones, edrctransmitters, and growth and differentiation factors can activate kinases,
which, can oceur ag cell supface receptors or ag the activator Of the tinal effector protein, but can wlso
ocenr along the signal iransduction pathway, Cascades of kinases oceur, 48 wcll s kinases sensitive to
second messeanger olecnles. This system allows for the amplification of weak signals (Jow cbundance
growth factor wolecules, for example), as well as the synthesis of many weak signals inte an all-or-
nothing response. Phosphatasas, then, are essential in determining the exient of phosphorylation in the
cell and, together with kinases, regulate key cellular processes such as metabolic enzyme activity,
proliferation, cell growth und differeniiation, ceil adhesion, and cell cycle progression.

Protein phosphatases are generally charucterized as eltfier serige/threoning- or tyrosine-specific
‘hased on their prefesred phospho-aminn acid substrate. However, some phosphalases (IDSFs, jor dual
specificity phosphatases) can act on phasphorylated tyrosine, sering, or thremmine residues, The protein
serine/threonine phosphatases (PSPs) are important repulators of many cAMP-medisted hormone
responses 1o cells. Protein tyrosine phosphatases (PTPs) play a significant role in cell cycle and cell
signaling processes. Another family of phosphatases is the ackd phosphatasc or histidine acic
phosphatuse (HAP) family whose members hydrolyze phosphaic csters at acidic pH conditions.

PSPs ure found i the cytoscl, nuclens, and mitochondria and in assouiation with cylosketetal
and membranous siruciures in most tissaes, especially the brain. Some PSPs regnite divalent cations,
sach as Ca™ or Mr?, for activity, PSPs play important roles fn glycogen metabotism, mnscls

confraction, protein syuthesis, T cell function, u&'lgronal activity, cocyte mamration, and hepatic

JP 2004-511206 A 2004.4.15
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metabolism (reviewsd in Cohen, P. (1949) Annu. Rev. Biothem. 58:453-508). PSPs canbe separited
nto two clesses. The PPP class includes PP, PP2A, PPZR/clcinentin, PP4, PPS, PP6, and PPT.
Members of this class are composed of 2 homalogous catalytic subwhif bearing a very highty comserved
signature sequence, coupled with one or more regulatory subunits (PROSTTE PDOCO0T 1S). Furiher
interactions with scaffoid and anchoring molecules defermine the intracefhular localization of PSPs and
substrate specificity, The PPM class consists of several closely related isoforms of FP2C and is
evolutionarily narelated to (be PPP class.

PP dephwsphorylaise many of e proteins paosphorylaled by cyclic AMP-dependens protein
kinase (PKA) aud is an impottant regutator of many cAMP-mediated horvoane responses in cefls. A
wwber of isoforms have been identified, with the alpha and beta forms heing produced by alternative
splicing of the same gene. Bothubiquitous and tissue-spectfic targeting proteins for PP1 have been
idemtified. Tn the brain, inhibition of PP1 activity by the dopamine and adenosine 3.5-monophosphate-
regulated phosphoprotein of 22kDu (DARPP-32) is nocessary Jor normat dopaming response in
nevsirisial neurons (reviewed in Price, N.E. and M.C. Muinby (199%) Cuir. Opin. Neurobiol. 9:336-
342). PP, along with PP2A, has been shown to limit motility in microvascmar endathelial cells,
suggesting a rcile for PSPs in the inhibition of angiogenssis (Gahel, S. et al. (1999) Otntaryngol. Head
Neck Surg.121:463-468),

PP2A is the main scrine/thrconine phosphatase. The core PP2A enzyme consists of & single 36
¥Da calalytic subunit () associnted with 2 63 kD scaffdld submnit (A), whose role. is to recrvit
additional regulatory subunits (B). Three gene families encoding B subumnits are kmoswn (PR35, PRG1,
and PR72}, each of which contain multiple fsoforms, and additional families may exist Qviillward, T A
et al. (1999} Trends Fiosci. 24:186-101). These “B-type” subnnits are cell type- and tissne-specific
and determine the substrate specificity, enzymoatic activity, and subcellular loculization of the
holocnzyme. The PRSS tamily is highlly conserved and bears a sonserved motif (PROSITE
PDOCO0783). PR35 imcreases PPZA. aclivity twward mifogen-activaled protein kinase (MAPE) and
MAPK kinase (MEK}. PP2A dephosphorylates the MAPK active site, inhibiting the cell’s enfry into
mitosis. Several proteins can compete with FRS5 for PP2A core enzyme binding, including the CKIT
kinase catalytic subunit, polyomayitas middie and small T antigens, and SV4(0 small ¢ antigen. Viruses
may use this mechanisin to commandesr PP2A, and stiraulate progression of the cell theough the ccil
cycle (Pallas, D.C. et al, (1992) 1. Viral. 66:886-893). Altered MAP kinasc cxpression is also
implicated in a variety of disease conditions including cancer, inflammation, innoune diserders, and
disorders affecting growrh and devclopment. PP2A, in fact, can dephosphorylate and modulate the

activities of more than 50 protein kinases in vifvo, and other evidance sugges(s (hat the same is e in

vive for such kinases as PKB, PKC, the calmodulin-dependent kinages, ERK famdy MAP kinases,
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cyclin-dependent inases, and the IxB kinases (reviewed in Millward et al., supra). PP2A is itself a
substrate for CKT and CKIT kinases, and can be stimmlated by pofycationic macromolecules. A PP2A-
Yke phosphatasc is necessary to roaintain the G1 phase destraction of mammalfan cyclins A and B
{Bastians, H. el al. (1999} Mol. Biol. Ceil 10:3827-3941). PPZA is 2 major aciivity in the brain and is
implicated in regulating neurolflament stability and sormal neuref fusclion, partioularly the

phosphor dation of the micrtubule-sssocisted protein . Hypephosphorylation of @ has Deew
proposed to lead to the nentonal degeneration seen in Alzheimer’s disease (reviewed in Price and
Mumiby, supraj.

PPZB, or calcineurtn, is a Ca®-aciivated dimeric phosphatase and is particilarly ahundant in
the brain. 10 consists of catalytic and regulatory subunits, and s activated by the binding of the
caleinw/calinodulin complex., Caleincurin iy the target of the inmunosuppresant drugs cyclosporing
ana FKS06. Along with other cellular taclors, these drugs iniesact with caleineyrin and iolilit
phosphatase activity. In'T cells, this blocks the calcimm dependent: activation of the NF-AT family of
transcription factors, leading to immonosuppression. This familly is wideby distributed, and it is likely
that calcincurin regulates gone expression in otbor tissues as well. In neurons, calcineurin modulates
funcijons which range from the inhibition of ncurotransmitter release to desensitization of postsynaptic
NMDA-1eceptor coupled calcium channels to long ters memeory (reviewed in Price and Mumby,
supra.

Other members of the PPP class have recently been ideatified (Cohen, PT. (1997) Trends
Biochem, Sci, 22:245-251), One of them, PPS, containg tcéulacory damaing with tetrateicopeptide
repeats. 1 can be activated by polyunéaluratcd fatly ackls and antonic pbospholipids in vitro and
appears to be involved In & mumber of signaling pathways, including those confrolled by atrial
natrinretic peptide or steroid hormones (reviewed in Andresva, AV, apd M.A. Kutuzoy (1999) Cell
Signal. 11:555-562).

PP2C is a ~42kIa monomer with broad suhsirate specificity and is dependent on divalent
cations (mainly Mp® or Mgy for its activity. PP2C proteins share a conserved N-terminal region with
aninvariant DGH motif, which contains an aspartate residue involved in eution binding (PROSITE
PDOCGO79Z). Largeting proteins snd mechunisms regulating PP2C sclivity have not been identified,
PP2C has been shown to infibit {he stress-respongive p38 and Jon kinase {JNK) pathways (Takelawa,
M. et al. (1998) EMBEO I 174744-4752).

Tn contrast to PSPs, tyrosine-specific phosphatases (PTPs) are generally monomeric proteins of
very diverse Size (front 20kDa to greater than, 100kDa) and strocture that function privsacily in the
transduction of signals across the plasma membrane. PTPs are categorized as either soluble
phosphatases or iransmemhrane teceptor proteins that contain a phosphatase domain. Al PTPs share a

JP 2004-511206 A 2004.4.15
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conserved. catalytic donwdg of about 300 wnino acids which cogtains e active sile. The aclive sile
consensns sequence includes a opsteine residue which executes a pucleaphilic attack on the phosphate
sty Quring catalysis Neel, B.G- and N.K. Tonks (1997) Curr. Opin. Cell Bial. 9:3193-204).
Receptor PTPg are made vp of an N-terminal extraceltuiar domain of variable length, a fransmembrane
region, and & cytoplasmic reglon that generafly contatns two copies of the catalytic domain, Although
obly the first copy Secms 10 have eiymatic activity, the second copy apparentdy affects the substrate
specificity of e first, kae extracclivlar domatns of same recepior PIPs contatn fbronectin-like
repeats, imnmnoglobulin-like doreains, MAM domains {an extraceliular motif likely to have an adhesive
Tuneton), o carbonic anlydrase-lke domains (PROSITE PDOC (0325}, This wide varjety of
sheactoral 1oEs accounts for the diversity in siee and specificity of PTPs,

PTPs play fmportant roles in biclogicsl pracesses such as cell adhasion, ymphocyte activation,
and cefl proliferation. PTPs i aud « are involved in cell-cefl cordacts, perhaps regalating
cadherin/catenia fatction. A pumber of PTPs affect cell spreading, focat adhesions, and call motility,
Teast of them via the infegrin/tyrosine kinase sigualing pathway (reviewed n Neel and Tonks, gupraj.
CD45 phosphatages regulate signal transdnction and tymphocyte activation (Ledbetter, LA et al.
(1988) Proc. Nath Acad. Sci. USA 85:8628-8632), Sclubie PTPs containing Src-tomology-2 domuins
have been identified (SHPs), suggesting that these moleculey might inleract with receplor tyrosiae
kinases, SHP-I reguintes cytokine teveptor sigualing by controlling the Fanus family PYKs in
hematopoietic cells. as well as signating by the T-cell recepter and e-Xit {reviewed in Neel and Tonks,
supra). M-phase inducer phosphatase plays a key rols in the indsction of raitesis by dephosphorylating
and activating the PTE CDC2, leading to call division (Sadha, K et al. {1990) Proc. Nafl. Acad. Sci.
USA 87:5139-5143). In addition, the genes encoting at least elght PTPs have heen mapped 1o
chromosomal regions that are translocaled or rearranged in various neoplastic conditions, including
lymphoms, smaft cell lung carcinome, feukemis, adenocarcinoma, and nearoblasioma (reviewed in
Charbonneaw, H. and N.K. Tonks {1992) Anm. Rev. Cell Biol. $:463-493). The PTF enzyrme active
site comprises the consensus sequence of the MIM1 gene family. The MM genc is responsible for
Nrlimked recessive nyatobular myopathy, a congenitsl nauscle disordes that bas been Haked to Xq28
(Kioschis, P. et al., (1998} Genomics 54:256-206. Mauy PTKS are encoded by oncogears, and it is
well known that oncogenesis s often accompanied by Inoreased tyrasine phosphorylation activity, Ttis
therefare possible that PTPs may serve {0 prevent or reverse ceil transformation and the grewrh of
yarious cancers by opteolling the kevels of tyrosine phosphorylation in cells. This is supported by
studies showing that overespression of PTP can suppress transformation in cefls and that specific
ivhibition of PTP can snhance ceft travsformation (Charbonueau and Tonks, snpra).

Duat specificity phosphatases (DSPs) are stracturaly more similar o the FTPs than the PSPs.

4
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TI5Ps bear an. extended PTE active site motil with un additionat 7 amino acid residues. D3Ps are
primarily assaciated with cell proliferation and include the cell oycle regulators odc25A, B, and C. The
phosphatases DUSP1 and DUSP2 fnactivate the MAPK family members ERK (extraceflular signal-
regulated kinase), INK (c-Jun N-terminal kinase), and p38 on both tyrosine and ihreonine restdnes
(PROSITE PDOC 00323, supra). Inthe activabod stafe, these kinases have been implicated in neurcnal
differentiation, proliferation, oncogenic bransformation, platelet aggregation, and apoplesis. Thus,
DSPs are necessary for proper regulation of these processes (Muda, M. et al. (1996) 1. Biol, Chem.
271:27205-27208). The turuor suppressor PTEN Js 2 DSP that also shows Jipid pliosphidase activity,
It seems to negatively regulate inferactions with the extracellular matrix and maintaing sensitivity to
apaptosis. PTEN has been implicated in the prevestion of angicgenesis (Giri, D. and M. Ttmann
{1999) Hom. Pathal. 30:419-424) and abnormialities 1u fts expression are associated with numerons
cancers (reviewed in Tamora, ML et a1, (1999) ), Natl. Cancer Inst. 91:1820-1528),

Histidioe acid phospliatase (HAP; EXPASY EC 3.1.3.2), also known as acid phosphatase,
hydrolyzes a wide spectruma of substrates inchnding alkyl, aryl, and sc orthophosphate monoesters abd
phosphorylated proteins at low pH. FLAPs share two regions of conserved sequences, sach centered
arcung a histidine residue which Is jovolved in catalytic activity. Members of the HAP family jnclude
Tysosumud ucid phosphbatase (LAP) and prostatic ackd phosphatase (PAP), both sensitive o inbibition by
Lartrate (PROSITE PDOCH0538).

LAP, an orthaphosphoric monocester of the endosomal/lysasomal compartment is a
honsekeeping gene whose enzymatic activity has been detected in all tissues examined (Geier, <. ef al.
(1989) Eur. J, Biochem. 183:611-616), LAP-deficient mice have progressive skeletal disorder and an
increased disposition toward generalized seizures (Safdg, P, el ul. (1997) 1. Biol, Chem.
272:18628-18635). LAP-deficient patients were found 1o have the following clinicaf leatures:
intermittent vomiting, hypotonia, letherpy, opistiotonos, lermingl bleeding, seizures, and dealb in early
infancy (Online Mendelian Inheritance in Man (OMIM) *200950).

TAP, a prostate epithelium-specific differentiation antigen prodnced by the prostate pland, has

" been used to diagnose and stage prostate cancer. In prostate carcinomas, the enzymatic activicy of PAP

was shown: fo be decrcascd compared with normal or benign prostate bypertrophy cells (Tofi, A.G. ¢t 4l
{1977) Cancer Res. 374120-4124). Two forms of PAP have been idenfified, secreied and intracellulur.
Mature secreted PAP is detected in the seminal finid and iy active us & ghycosylated homodimer with &
malesular weight of approximately 100-kilodalton. Intracellular PAP iz found {v eshibit endogenous
Thosphotyrosyl protein phosphatase activity and is involved inregulating prostate cell growth (Meng,
T.C. and M.T. Lin {1998) I, Biol. Chem, 34:22096-22104).

Synapiofanin, a polyphosphoincsitide phospliatase, dephospborylates phosphofuositides at
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posftions 3, 4 and 5 of the inositol ring.  Synaptofanin is a major presynaptic protein found at clathrin-
coated endocytic intcrmediates in nerve terminals, and binds the clathrin coat-associated protein,
EP315, which is medized by the C-tarminal region of synalojania-170, which has 3 Asp-Pro-Phe
amino acid repeats. Further, this 3 residue repeat bad been Found (o be the binding site for the EH
domatng of EPS1S (Haffner, C. ef al. (1997) FEBS Leit. 419:175-180). Additionally, synaptojanin
may potentially regulate interactions of endocytic proteins with the plasma membrane, and be involved
in.synapiic vesicle recycling (Brodin, L. et al. (2000) Cure, Opin. Nenrchiol. 10:312-320). Stndies in
ice with a targeted disruption in fhe synaptojanin 1 gene (Synj1) were shown to support coat
forpation of endocybic vesicles more effectively Ohan was scen fn wild-Lype e, suggesting (hat Synfl
can act gy & negative regelator of embrane-cont protein isteractions. These findings provide geoctic
evidence for 4 qrucial role of phosphoinositide metabolism in synaptic vesicle recycling (Cremona, O. gt
al. (1999) Cell 99:179-188).

The discovery of new protein phospbatases and the polynucleotides encoding them satisfies a
need inthe att by providing new compositions which are wseful in the diagnosis, prevention, and
treatment ofimmune system disorders, nearologicel disorders, devclopmental disorders, and celf
proliferative disorders, including cancer and in. the assessment of the effects of exogenous componinds

on the expression of mickeic acid and amino acid sequences of protein phiosphatases.

SUMMARY OF THE INVENTION

The invention features purified polypeptides, proteln phosphatases, referred to collectively as
“FP” and individually as “PP-1,” “PP-2,” “PP-3,” “PP-4,” and “FP-5.” In one aspect, (he invention
pravides an isolated palypeptide selected from the grovp consisting of ) a polypeptids comprising an
amino acid sequence selected from the group consisting of SEQ ID NO:1-5, b) a naturally ocourring
polypoptide comprising an amino acid sequepce at least 90%. identical to am aming acid sequence
sclected from (he group consisting of SEQ ID NQ:1-8, ) & biologically active fiagment of 2
polypeplide baving an amino acid sequence selected from the group consisting of SEQ ID NO:1-3, and
) an immunogenic fragurnt of & polypeplide having an amine acid sequence selecied fron the group
caonsisting of SEQ 1D NO:1-5. Inans altarnative, the invention provides an jsolated polypeptide
comprising the amino acid sequence of SEQ 1D NO:1-5.

The invention further provides an isolated potymclecride encading a polypeptide selected from
the gronp consisting of 2) 4 polypeptide comprising an aming acid sequence selected from the group
comsisting of SEQ ID NO:1-3, b) a naturally occurring polypeptide conprising an amine acid sequence
al least 90% identical to an amino acid sequence scleeted from the group consisting of SEQ ID NQ:1-5,
) a bidlogically active fragment of & polypeptide baving an amino acid scquenco selected from fho
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group cansisting of SEQ D NO:$-5, and d) an immunogenic fragment of a polypeptide having an
amino acid sequence sclected from the gronp consisting of SEQ T NO:T-5. Tn one alternative, the
polymcleatide encodes a polypeptide selected from the group consisting of SEQ IR NO:1-5, In another
Migmative, the polynudleotide is sclocted from the group copsisting of SEQ ID NO:6-10,

Additionoily, the invention provides wyecombinan polynucleotide comprisiog a promo{er
seqrence operably linked to a. polynuclectide encoding a polypeptide selected from the gronp consisting
of a) a polypeptide comprising an amine acid sequence selested from the group consisting of SEQ D
NO0:1-5, by a naturally occurring polypeptide comprising an amino acid sequence at Teast 90% identical
to an amino acid sequence selected fromm the group consisting of SEQ ID NO: 1.5, ¢) 4 bialogicaily
active fragment of a polypeptide having ap amino acid sequence selected from the group consisting of
SEQ 1D NO:1-5, and ¢} on immunegenic {ragment of a polypepiide having an umino acid sequence
selected fram. the group consisting of SEQ 1D NC:1-5. In one aliernative, the invention provides a cell
transformed with the recorbinant polynucleatide. Tn another aliemative, the invention provides a
transgenic organism comprising the recombinant polymcieotide.

The invention also provides a method for producing a polypeptide selected from the group
consisting of a} & pulypeptide comprizing an amino ackd sequence selected from the group consisting of
SEQ ID NO:1-5, b) a saturally ocourting polypeptide comprising an aming acid sequence at least 20%
identicat to ap amino acid sequence selected from the sroup consisting of SEQ ID NO:1-3, ¢) &
biclogically active fragment of a potypeptide baving an amino acid sequence selected from the group
consisting of SEQ 1D NO:1-3, and 4} an immunogenie fragment of a polypeptide having an améno acld
sequence selected fram the gronp consisting ol SEQ [D NO:1-5. The mefhiod comprises a) cultaring a
cell nnder conditions suitable lor expression of ihe polypeplide. wherein said cell is transformed with a
recombinant polynncleotide comprising a prometer sequence operably linked to a polynucisatide
encoding the polypeptide, and b) recovering the polypeptide so expressed.

Addizionally, the invention provides an isolated antibody which specifically binds to a
polypeptide selected from the group consisting of a) a polypeptide comprising an amino acld segucnce
selected trom the group consisting of SEQ I NO:1-5, b) a naturully ovcurring polypepiide comuprising
an umine acid sequence at Teast 90% identical to an awino acid sequence selected from the: group
consisting of SEQ ID M0:1-5, ¢) a biclogically active fragment of a polypeptide having an amine acid
sequence selectad from the group consisting of SEQ ID NO:[-3, and d) an immunagenic fragment of &
polypeptide aving an. amino acid sequence sslected from the group consisting of SEQ D NO:1-5,

The inventiom further provides an tsofated polynuclectide selected frow the group consisting of
a) a polymiclentide comprising a palynncleciide sequence selected from the group conststing of SEQ ID
NO:6-10, b} a namrally occuering palynucleotide comprising a palynucteotide sequence at least 30%

JP 2004-511206 A 2004.4.15
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identical to a polynreleotide sequence sclected from the group consisting of SEQ 11D NOG:6-10. ¢) &
polynucieotide complementary to fhe polynucleatide of a), d) a palymciectide complementary to the
potymecieotide of 1), and &) an RNA equivalent of a)-d). Tn one alternative, the polyn clectide
comprises at Teast 60 contiguouns nucleatides.

Addidonally, the invention provides a method for detecting a target polynmcleatide In. 2 sample,
said target polyvaucicotide having a sequence of a palynucleotide sclectod from the group consisting of
a) a patyaucleotide comprising a polymideotide sequence selected from the group cunsiting ©f SEQ 1D
MO:6-10, b) a naturally veourring polynucleolide comprising a polynucleotide sequence at least 90%
identical to a polymiclectide sequence sefected from the gronp consisting of SEQ I NO:G-10, ¢} a
pelypucieotide complementary to the polynucleotide of a), ) a polymcleotide complementary t the
polymcleotide of b), and £) an RNA equivalent of 2)<1). The method comprises a) hybridizing the
surople with & probe comprising at least 20 contiguous nuclectides comprising 4 sequence
cuomplementary o suid target pulyoucleotide in the sample, and which. probe specifically hybridizes to
said largel polysmclsotide, under conditions whereby u hybridization complex is formed belween said
probe and said target polymiclentide or Fragments thereof, and B) detecting the presence or absence of
said hybridization complex, and optionally, if presend, the amount thereof. Tn one alternative, the prohe
compriscs at least 60 contignons nuclectides. .

The invention further provides a method for detecting a arget polymcleotide in a samplc, said
target palysusleotide having a sequence of a palynucieotide selected fron the group consisting of a) a
polymcleatide comprising 2 polytmcleatide sequence selected fram the gronp consisting of SEQ I»
NO:6-10, B) a naturally occuring polynucleotide comprising a polymicleotide sequence at 1east 90%
identical to a polynucleotide sequence selectod fram the group consisting of SEQ IDNO6-10, ¢) &
polynueleotide complementary to the polynncleotide of a), d} a polymacicctide conmplementary to the
potyroelectide 0f b), and 8) an RNA cquivalent of 1)-¢). The method comprises 1) amplifying said
target polynucleotide or fragment thereof using polymerase chein reaction amplification, and b}
detecting the presence or absence of said amplified target polynocleotide or fragment thereof, and,
optionally, if prosent, the amount thersof.

The invention frther provices a composition ccmprising an effective amounnt of a polypeptide
sefected foom the seoup cansisting of a} 4 polypeptide comprising an aming acid sequence selected from
{he gronp consisting of SEQ 1D NO:1-5, by a maturally eccusring polypeptide comprising an amine acid
sequence at Teast 90% idestical to an amin acid sequence selected from the gronp consisting of SEQ
1D NO:1-3, ¢) a binlogicalty active fragment of a polypeptide having an amino acid sequence selected
from the group consisting of SEQ ID NO:1-3, and d) an immunogenic fragment of a polypeptide baving
an aming acid sequence selected from the groap consisting of SEQ ID NO:1-5, and 4 pharmeaccutically
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acceptable excipient. Tn one embodiment, the composition comprises an amina acid sequence selected
from the group cemsisting of SEQ 1D NO:i-5. The imvention additionally provides a methad of treating
4 divease or condilfon assoclated with decreased expression of functional PP, comprising administering
10 % patient in ieed Of such treptment (e composilion,

The inwention also provides 4 method for scresning a compound for elleciivensss as au.
agonist of apolypeptide selected from. the group consisting of a) a polypeptide comprising an amino
acid sequerice sefected from the: group consisting of SBEQ I NO:1-5, b) a natarally occurring
polypeptide comprising an amino ackd sequence af Teast S0% identical o an amiro acid sequence
selepted Trom the group consistng of SEQ ID NOu1-5, ¢} & biologically active fragment of a
polypeplide having an aming acid sequence selecied from the group consisting of SEQ ID NO:1-5, and
) an ivmrnogenic fragient of a polypeptide having an amine acid sequence selected from, the group
consisting of SEQ T NC:1-5. The method comprises a) exposing a sample comprising the
polypeptide to a compound, and b) detecting agonist activity in the sample. Tn one alternative, the
invention provides a. comprosition comprising an agonist compound identified by the method and a
pharmaccutically aceeptable cacipient. In another sltcrpative, the invention provides a method of
treating 4 disease or condition associated with decreased expression ol funclionsl PP, conprising
administering 1o a patient in need of such freatment the composition,

Additionally, the invention provides a methuod for sereening a compound for effectiveness as
ap antagonist of & polypeplide selected from (be Zroup consisting of ) & polypeplide comprising an
amino acid sequence selected from. e group consisting of SEQ 1D NO:1-5, b) a4 saturally otcuning
polypeptide comprising an amine acid sequence at Ieast 90% identical to an amino acid sequence
sclected from the group consisiing of SEQ ID NO:1-5, ¢ a biologically active fragment of &
polypeptide having an amino acid sequence selected from the group conststing of SEQ 1D N:1-5, and
i) an immenogenic Iragment of & polypeptide having an amino acid sequence sclected from the group
consisting of SEQ I NO:1-5. The method comprises a) exposing a sampile comprising die
polypeptide to a compound, and b) detecting antagonist activity in the sample. In one alternative, the
invention provides 4 compogition comprising an, antagonist compound identified by the method and a
phanmaceutically acceptable excipient. Tn another alternative, the invention provides a method of
treating a disease or condition associated with overexpression of functionsl PP, comprising
administering to a putient in need of suck treatment the composition.

The Inveotion forther provides & method of sereening for a compound that specifically binds
10 a patypeptide selected from the group consisting of a) a polypeptide compriging an amino acid
sequence selected fram the group consisting of SEQ ID NO:1-5, b) a naturally accurring polypeptide

CHCprising un amino ackd setmence at least D0O% {denticat to an amina acid sequence selectad frond the

JP 2004-511206 A 2004.4.15
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group consisting of SEQ ID NO:1-3, ¢) 4 biologicatly active fragment of 4 polypeptide baving an amino
ackd sequence selected from the yroup consisting of SEQ ID NO:1-5, and d) an immunogenic fragment
of a polypeptide having am anino acid sequence selected Trom the gronp consisting of SEQ 1D NO:1-5.
The method comprises 3) combining the pelypeptide with at least one fest compound nnder suitatils
conditlons, and b) detecting binding of the polypeptide to the o5t compounnd, thereby identifying a
compound that specificaily binds to ihe polypeptide.

The invention further provides 4 methad of sereening for 8 compound that modulates the:
activity of a polypeptide selected from the group consisting of a) a polypeptide comprising an amino
acid sequence sclecicd from the group consisting of SEQ [D NO:1-3, b) a naburally occurring
plypeptide comprisiitg an aming ackl sequence at least 90% identical o an wnine acid sequence
selected from the group consisting of SBEQ D NO:1-5, ¢) a hiologicatly active fragment of &
polypeptide having an amino acid saquence selected fromi the gronp consisting of SEQ 1D NO:1-5, and
d) an immunogenic fragment of 2 polypeptide having an amino 2¢id sequence selected from the group
consisting of SEQ ID NO:1-5, The method comprises a) combining the polypeptide with at least onc
lest conipound under conditions permissive for the activity ol the polypeptide, b) asscysing the
activity of the polypeptide in the presence of the test componngd, and ¢ corppating the activity of the
polypeptide in the prosence of the test compound with the activify of the polypeptide in the absence of
the (est compound, wherein o change in the activily of the polypeplide in the presence of (e test
compound is indicative of 2 compound that. madutates the activity of the polypeprtide.

The invention further provides a method for screening & campound for ciffectiveness bt
ultering expression of & target polynuclcokide, wherein said target polynudleotide comprises a
sequence selected from the grovp consisting of SEQ TD N(O:6-10, the methad comprising a) exposing
& sample comprising the target polynucleotide to a compound, and b) detecting altered expression of
ihe lasgel polynuclectide.

The invention further pravides a method for assessing foxicity of a test compound, saicd
method comprising a) treating a biclogical sample containing nucletc acids with the test compound;
b) bybridiziag the wcleic acids of the treated biological sample with a probe comprising al least 20
comtigucus micksotides of a polynuclectide selected from the group consisting of 1) a polynncleotide
comprising a polymelecfide sequence selectad from the proup consisting of SEQ ID NO:6-16, ii} a
naturally occurting polynucleotide comprising & polynuctestide sequence at Teast 0% identical lo a
polynucleotide sequence selected frum (e group consisling of SEQ D NQ:6-10, iE) a polysucleotide
having & sequence complementary to i), iv) a polynuncleotide complementary ta the polynucleotide of
1), and v) an RNA equivalent of 1)-iv). Hybridization occurs under conditions whereby 2 specific
hybridization complex is formed between said probe and g turget polynadleotide in the biological
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sampile, said target polymuecleotide selected from the group consisting of 1) a polynncicotide
comprising a polymcleoiide seqnance selected from the group consisting of SEQ LD NO:6-10, i) a
naturally ocenring polynncleotide comprising a polynucleotide sequence at lsast 90% identical to a
polymdleotide seynence selested from the group consisting of SEQ LD NO:6-10, iii} 2 polymcieotide
ecmplementary 10 the potypuclectide of 1), iv) a polymmiclentide complementary to the polynuclentide
of 1), anct vy an RNA squivalent of i}-1v). Alternatively, the target polynucieotide comprises a
fragment of a palynucleotide sequence sefocted from the group consisting of §-v) above; ©)
quantifying (e amournt of hybridization complex; and d) comparing the amount of hytridization
complex in the treated biclogical aample with the amount of hybridization complex in an untreated
biological sample, wherein a difference o the amonnt of hybridization complex in the weated
Tiologival sawmple i indicative of Wxivity of the st cotnpound.

BRIET DESCRIPTION OF THE TABGLES

Table 1 smmmarizes the nomenclature for the full Jength polynucleotide and polypeptide
sequences of the prescut invention.

Table Z shows the GenRank identification number and aonotation of the nearest GenBank
homolog for pofypeptides of the invention. The probabitity scare for the maich berween each
polypeptide and its CenBank homolog is atso shown.

Table 3 shows structural featres of polypeptide scaquences of the invention, including predicted
igly wnd Joimaips, along with the methods, algorillo, and searchuble dutabayes used for analysis of
he polypeplides.

Table 4 lists the cDNA fragments which were used t0 assemble polynoclentide sequences of the
invention, along with selected frapments of the polynuclectide sequences.

Table 5 shows the representative cDNA Bibrary for polynudleotides of the invention.

Table 6 provides an appendix which describes tis tssues and veetors used for construction ol
the cDMA libraries sbown in Tuble 5.

Table 7 shows the oals, programs, and algorithing used to analyze the palynodeatides and
notypeptides of the inventian, alang with applicable descriptions, references, and threshold parameters.

DESCRIPTTION OF TIIT INVENTION
Before the present nroteins, nuclectide sequences, and methods are described, it is understood
that this invention i3 not lirpited to the particulas machines, materials and methods described, ag these
may vary. It iz also fo be understood that the terminalogy used herein is for the purpose of describing
particular embodiments only, and i not intended o Hmit the scope of the present invention which will

1
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be limited only by the appended claims.

It must be noted that as used herain and in the appended claims, the singalar forms “a,” “an,
and “the” inctode plural reference uiless (he coutext clearly divtates olherwise. Thus, for exawplo, a
reference to “a hest cell” inclndes a plurality of such host cefls, and a reference to “an antibody™ is a
reference to one or more antihodies and equivalents thereof knowi t0 those skilled in the art, and so
forth,

Unlcss detined otherwisc, all technfcal and sciemtific terms used herefn have the satme meanings
as commonly nuderstond by one of ordinary skill in the art to which this invention belongs. Although
any machines, materials, and methods similar or equivalent to those described herein can be used (o
practios or test the present invention, the preferred imachines, materialy and melwody are now described,
All pyblications mentioned hetein are cifed for the porpose of describing and disclositg the cell lines,
Protocols, reagents and vectars which are reperted in the publications and which might be used in
connection with the invention, Nothing hereln is to be construed as an admission that the invention is
not entitied 1o autedate such disclosure by virtae of prior invention,

DEFINITIONS

“PP refers to the amino acid seguences of substantially purified PP obtained from any specles,
particularly a mammalian species, inchuding bovine, ovite, porcine, murine, equine, and human, and
from any saarce, whether natural, synthefic, semi-synthetic, or eecombinant,

The (eri “agonist”™ refirs §0 a molecule which inbensifies or mitnics the biological activity of
PP. Agonists may include profeins., nucleic acids, carbohydrates, small molecules, or any other
compaund or composition which madulates the activity of PP either by directly inferacting with PP oc
by acting on components of the hiological pathway in which PP participates.

An “allclic variant” is an alternative form of the pene ercoding PP, Allelic variants may resolt
from at Teast one mutation in the nudieic acid sequence and may result in altered mRNAS or in
polypeptides whose structure ur functivs may or may oot be dieretd. A gene may have nonc, one, or
many allefic variants of its naturally gecurring form, Common mutationdd chatges which give rise o
altefic variatts are generally ascribred to natural deletions, additions, or substilutions of nucleotides.
Each of these types of changes may ocanr alone, or in cowbination with the others, one or more tmes in
a given sequence.

“Altered” nucleic acid sequences encoding PP includs those sequencas with deletions,
insertions, or substitutions of different maclestides, resulting in 4 polypeptide the same ag PP or a
Polypeptide with. at least one functional charactesistic of PP, Included within this definition are
polymorphistms whichimay or may not be readily detectable nsing a particular oligomiclootide probe of
the polynucleotide encoding PP, and improper or unexpected hybridization to aliclic variants, with &

12
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Jocus ofher than the normal chromosomal locus for the polynncieotide sequence encoding PE. The
encoded pratein may alse be “altered,” and may contain delctions, insertions, or substitations of amino
4id residues which produce & silent change and result in.a Junctionally equivalenl PP, Deliberate
aaniiro acid substitutions may be made on the basis of similarity in polarity, charge, solubilily,
hydrophahicity, hydrophificity, andfor the anphipathic nature of the residues, as fong as the biotagical
or fmmunological activity of PP {& retained. For example, negatively charged amino acids may inclnde
aspartic acid and glutamic actd, and positively charged amino acids may include Iysine and arginine.
Amino actds willy uncliarged polsr side chains having similar hydrophilicily values may include:
asparaging and glatamine; and serine and threonine. Amino acids with uncharged side chains having
similar hydrophilicity valiues may include: lewcine, isoteucine, and valine; glycine and alamine; anc
phenylalanins angd tyrosine,

The terims “amine acid” and “amino ackd sequence’” refer to an oligopeptide, peptids,
nolypeptide, or protein sequence, or 2 fragment of any of these, and to naturally oecurting o synthetic
molecales. Where “anaino acid sequence” is recited 10 refor to 4 sequence of a natorally ocourting
proteiin molecule, “aming acid sequence” and like terms arc not mmeant to limit the amino acid sequence
10 the complete native wnind weid sequence associated with the recited protein malevide.

“Amplification” relates to the productinw of additional copies of a micleic acid sequence.
Amplification is generally carried owt using polymerase chain reaction (PCR) technologies well known
in the art.

The term “sntagonist” refers (o 4 malecule wikch inhibits or aticouales iz biologicsl ackivity of
PP, Anlugonists may inchde proteins such as aniibodies, nucleic ucids, carboteydrates, small
melecnles, or any other campound or composition which modnlates the activity of PP either by directly
interacting with PP or by acting on compenents of the biclogical pathway in which PP participates.

The term “antibody” refers to intact immunoglotulin molecules as well ar to fragments thereof,
such as Fab, F(ab'),, and Fv frapments, which are capable of binding an epitopic daterminant,
Antiboties that bind PP polypeptides can be preparcd using intact polypepltides or using fragments
conlainieg small peplides of interest as the imunnizing antigen. The polypeptide or oligopegptide used
10 irgrmadze au Al (o.5., & Mmonse, a Tat, or 4 tabbit) can be derived from the trapslation of RNA, or
synthesized chemically, and can be conjugated to a carrier peatein if desived. Commonty used carriers
that are chemically coupled to peptides inctude hovine serum alburmin, fhyroglobulin, and keyhoie
Timpet hemocyanin (RLH}. The coupled peptide is then used to immunize the anfmal.

“The term “antigenic determinant’’ refers t that tegion of 2 rolecule (e, an epitope) that
makes contact with & particular antibody. When a protetn or a fragment of 4 protein is used 10
Jummnize o host animal, numerous Iegions of the protein Tray nduce the production of amibodiss which

13
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hind spectfically to antigenic determinants (particular regions or three-dimensional structures on the
protein). An antigenic determinant may compete with the intact antigen (i.., the imnmmogen used to
elicit the iemume response} for binding o an antibody.

The term “antisense” refers to any composition capable of base-pairing with the “scnse”
(coding) steand of a specific nuclefc acid sequence. Autisense compositions may include DNA; RNA,
peptide mcleie acid (PNA); oliganycleatides having madified backbone linkages such as
phosphorothioates, methylphosphonates, or bhereyiphosphanates; dligonuciestides having modified
sugar groups such as 2-methoxyethyl sugars or 2-methoxyethoxy sugars, of oliponuclectides having
modified bases such as 5-methyl cytosine, 2-decxyuracil, or 7~dcaza-2-deoxyguancsine. Antiscnsc
mwlecules may be produced by any method including chemical synthesis or transeriplion. Once
introduced inlo a cell, the complementary anlisense molecule base-pairs with 4 naluslly occurring
wucleic add sequence produced by the cell to form duplexes which black sither transcription or
tranglation. The designation “negative” or “migms” can refer to the antisense strand, and the
designation “positive” or “plus’™ can refer to the sense strand of a referehce DNA molecule.

The termn “bidlogically active” refors to a protein having structural, regulatory, or biochemical
functions of a naturally occurring molecule, Likewise, “immunclogivally active” or “immunogenic”
refers to the capability of the natwral, recambinant, oc synthetic PP, or of any oligopeptide thereaf, to
induce a specific immune response in appropriate animals or cefls and to bind with specific antihodies.

“Complementary” describes the relatfonship beiween two single-stranded nucleic acid
sequences that anneal by base-pairing, For example, 5-AGT-3' pairs with its complzment,
3-TOAS"

A “composition comprising a4 given polynocleotide sequence” and & “cemposilion comprising 3
given amine acid sequence” refer broadly to auy composition cantaining the given polynuclentide or
aming acid fequence. The composition may comprise a dry formmalation or an aguesus sohytion.
Compesitions comprising polymiclectide sequences encoding PP or fragments of PP may be employed
as hybridization probes. The probes may be stored in frecze-dried form and may be assoctated with a
siabilizing sgent such us a carbohydrate, Inhybridizstions, e probe tiay be deployed in un aguecus
salufton. containing sakts {e.g., NuCl), detergents (e g., sudium dodecyl sulfate; SDE), and other
companents (e.g., Deshardi’s solution, dry milk, salmen sperm. DNA, efc.).

“Consensus sequence” refers 10 a mcleic acid sequence which bas been subjected to repeated
DNA sequence analysis to resoive nncalied hases, extended using the XTL-PCR kit (Applied Biosysiems,
Toster City CA} in the ' and/or the 3' direction, and resequensed, or which has been assenibled from
one ar more overiapping cDNA, EST, or genomic DINA fragments using a computer program for
fragment asscmbly, such as the GELVIEW fragreent assenobly system (GCG, Madison WI) or Phrap

4
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(University of Washington, Seatfle WA). Some sequences bave been both extanded and assembiled to
produce the coDSEnsuS sequence.

“Conservative amino actd suhsittutions™ are those swhstitmtions ihat are predicted w least
intzyfere with the properties of the original proisin, {.e., the structure and especialiy the function of the
protein is conserved and not sfgnifeantly changed by such substitutions. The tablz below shows amino
seidy which may be substituted for un origival amino acikl 1n o protein ind wlich yre reparded a8

conservative amino acid substitations.

Oripingl Residue Conservative Snbstitntion
Ala Gly, Ser

Arg Hig, Lys

Agn Asp, Gin, His

Asp Asn, Glu

Cys Ala, Ser

Gin Asn, G, His

Gin Asp, G, His

Giy Ala

His Asn, Arg, Gin, Gin

Ie Leu, Val

Leu Tie, Val

Tys Arg, GIn, Ghu

Met Leu, e

Phe His, Met, Leu, Trp, Tyr
Ser Cys, Thr

The Ser, Val

Trp Phe, Tyr

Tyr His, Fhe, Trp

Val e, Leu, The

Conservative amig acid substitutions penerally maintain (a) the strucinee of the palypeptide
backbone in the arez of the substitution, for example, as a beta sheet or alpha helical conformation,

(b the charge or hydrophobicity of the molecule af the site of the substitution, and/or (<) the bulk of the
side chain.

Adelotion” reters to 4 chiange in the amins acid or rucleslide sequence that resulés in the
absenes of one Or MEre Ao acid residues or nuceniides.

The term “derivative” refers to o chemically mpdified polyruclestide or polypeptides, Chemical
moditications of a polympcleotide can inchide, for example, replacement of hydrogen by an alkyl, acil,
hydroxyl, ar amino gronp. A decivative polyoclectide encades a polypeytide which retains at Teast one
‘hiotogical or immunotogical functien of the namral molecule. A derivative polypeptide is one modified
by giycasylation, pegylation, or any similar process that retains at least one hiological or imnmnological
function of the polypeptide from which it was derived.

A "detectable label” refers to a reparter molecule or enzyme that is capable of generating 2
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measurable sigoal and is covalently or noncovalently joiited ta 2 polymucleotide or polypeptide.

A "fragment” is 2 unigue portion of PP or the polynuclectide cacoding PP which is identical
in sequence to but shorter in lengéh than the parent sequence. A fragment may compise up to the
entire length of the defined sequence, minus one moclzotide/aming acid residue. Tor example, a
fragment may comprisc from 5 o 1000 contiguons nucleotides or amino acid residues. A fragmesad
used as a probe, primer, antigen, therapentic molscule, o for other purposes, may be af least 5, 10,

15, 16, 20, 25, 30, 40, 30, 60, 75, 100, 150, 250 or at least SO0 contiguous mucleotides or aning acid
residues i lenglh. Fragments may be preforentially sclected from corlain regions of & molecule. For
example, a polypeptide Lragment may comprise a certain length of contigueus ainino acids selected
from the first 250 or 500 amine acids (or first 25% or 50%6) of a polypeptide as shown in a certain
defined sequence, Clearly these lengths are exemplary, and any length that is supported by the
specification, including the Sequence Listing, tables, and figures, may be encompassed by the present
embodiments.

A fragment of SEQ ID NO.6-1(} comprises a region of unique palyaucleotide sequence that
specifically identifies SEQ ID NO:6-10, for example, as distinct from any other sequence in the
genome frem which the fragment was obtained. A fragment of SEQ ID NO:§-10 1s useful, for
example, in hybridization snd amplification echmologics and In analogous methods that distinguish
SREQ D NO:6-10 fom refated polynuciectide sequences, The preeise length of a fragment of 3EQ T
NO:6-10 and the region of SEQ I NO:6-10 to which the fragment corresponds ave routinely
determinabile by one of ordinary skill in ihe art based on the infended purpose for the fragment.

A fragment of SBQ T NO:1-1 is encoded by a fragment of SEQ ID NO:G-10. A fragment of
SEQ ID NO:1-5 comprises a region of unique amino acit sequence that specifically 1dentifies SEQ 1D
NQO:1-5. For example, a fragment of SEQ ID NO: -3 is usefnl as an immunogenic peptide for the
development of antibodies that specifically recognize SEQ I NO:1-5. The precise length of a
fragment of SEQ 1D NO:1-5 and the region of SEQ ID NO;1-5 1o which the fragment corresponds ure
roatinely determinable by one of ordinary skill in the art based on the indended purpose for the
fragment

Al length'” polymcieotide sequenes is one containing at least a translation initiaticn codon
{o.g., melfoning) followed by an open reading frame and 4 transkalion teomination eodon. A, full
length” polvancleotide sequencs encades & “full lefgll” polypeptide sequence.

“Homology" refers to sequence similarity or, interchiangeably, sequence ideetity, between two
or more polynuelentide sequences or two or moce polypeptide sequences.

The terms “percent identity” and “% identity,” as applied to polymucleotide seqences, refer to
the percentage of residus matches between at Teast two polynnelsotide sequences atigned nsing a

standardized algorithm. Such an algorithm may insert, in & standardized and reproducible way, gaps in
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the seruences being compured in order to optivize alignmnent between. two sequences, and iherefore
achieye a more meaningful comparison of the two sequences.

Percent identity betweeh palynucleotide sequences iy be determined using the default
pacameters of the CLUSTAL V algorithm as incorporated ititer the MEGALIGN version 3,128 sequence.
alignment program. This prograin is part of the LASERGENE softwarc package, & suite of molecular
bivlogical analysis programs (DNASTAR, Madison W1, CLUSTAL V is deseribed in Miggins, D.G.
and P Sharp (1989) CABIOS 5:151-153 and in Higgins, D.G. et al. (1992) CABIOS 8:189-191.
For pairwise alignenis of polynucleotide sequences, the default parameters are sef as follows:
Kmple=2, gap penalty=5, window=4, and “dizgonals saved”=1. The “weighted” residus weight tatie is
selected as the default. Percent identity is reported by CLUSTAL V as the “percent. similarity” between
aligned potynucleotide seguences.

Alternatively, a suite of commonly used and frecly available sequence comparisan slgorithins is
provided by the National Centor for Bioteenology lnformation (NCRY) Basic Local Aligmuent Search
Tool (BLAST) £Altschul, S.F. et al. {1990) ). Mdl. Biol. 213:403-410), whichis available from several
sonrees, jochiding the NCBI, Beathesda, MD, and on the Tnternet at
htp/fwwwnebl nbm ndh pow/BLAST/. The BLAST software suite inciudes various sequence analysis
programs including “blastn,” that 13 used 1o align & krown polynucleotide sequence with other
polynucleotide sequences from o varicty of databases. Also available is a toul callcd “BLAST 2
Sequences” that is used for direct pairwise comparison of two nuclectide sequences. “BLAST 2
Sequences” can be accessed and used interactively at hitp://wvww.ncbinimuaih. gov/gor/bl2. himl, The
“BLAST 2 Sequences” tool can beused for hoth Blastn and blastp (disenssed helow). BLAST
prograns sre coypmonly used with gap and other purameters set to defanlt settings. For example, o
campare (wo nucleotide sequences, une muy use Blastn with the “BLAST 2 Seyuences” ool Version
2.0.12 (Apil-21-2000) sel ot defav]t paramelers. Such defpnll prramelers may be, for example:

Matrix: RLOSUMS?2

Reward for match: 1

Panalty for mismatch: -2

Qpen Gap: 5 and Extension Gap: 2 penalties

Gap x drop-cff: 50

Expect: I0

Word Size: 17

Filier: on

Percent identity may be measured over the length of an entire defined sequence, for example, as

defined by a partionkar SBQ ID nmiber, o may be measured over a shorter length, for example, over

17
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the length of 2 fragment taken from a Jarger, defined sequence, for instance, 2 fragment of atleast 20, at
Teast 30, at Teast 40, at Teast 50, at least 70, atleast 100, or at feast 200 contiguous nucleotides. Such
lengths are exemplary onty, and it is understood that any fragment Tength supported by the sequences
shown herein, in the tables, figures, or Scyuence Listing, nay be uscd 1o describe a Tangth over which
percentage ideptity may be measored. )

Nipeleic acid sequences (hat do ol show o hight degree of identity may nevertheless encode
sitilar amino acid sequences due to the degeneracy of the penetic code. It 15 understood that changes in
a mucleic acid sequence can be wmade using this degeneracy to produce nltiple hucleic acid sequences
that all encode substantially the same protein.

The phrases “percent identity” and “% identity,” a3 applied to polypeptide scyucnces, refer (o
he pereenfage of residuc matches between at Teast two polypeplide seguences aligned using &
standardized glgaritho. Methods of polypeptice sequencs alignment are well-kuown. Some alignment
methods take inta acoount conservative aming acid substitations.  Such congervative subititotions,
explained in more detail above, generally preserve the charge and hydrophobicity at the site of
substitution, thus preserving the structure (and therefore function) of the palypeptide.

Percent identity betwoen polypcptide sequences way be determined wsing the default parameters
of the CLUSTAL V algoritiun as incorporated into the MEGALIGN version 3.12e sequence alignment
progrant (described and referenced above). For pairwise afignments of polypeptide sequences using
CLUSTAL V, the default parameters are set as follows: Kiuple=1, gap penalty=3, window=5, and
“diagonals saved’=5, The PAMZS0 matix is selected as the default residue wetght tible, As with
polymucieotide slignments, the percent identity is reported by CLUSTAL ¥ ay the “percent stmdlurity”
between aligned pulypeptide sequence pairs.

Alternatively the NCBI BLAST ‘software snite may be used. For exaruple, for a pairwise
comparison of two pelypeptide sequences, one may use e “BLAST 2 Sequences” tncl Version 2.0.12
(April-21-2000) with blasty set at default parameters, Such defanlt paramsters may be, for example:

Matrix: BLOSUMS2

Qpen Gap: 11 and Extension Gap: I penalties
Gap x drop-gii- 30 )
Expect: 10

Word Size: 3

Flter: on

Percent identity may be meoasared over the leapth of an entire defined polypeptide sequence, for
cxample, as defined by a particufar SEQ ID mumber, or rmay be measured over 4 shorter length, for
<xanple, over the length of a fragment taken from a larger, defined polypoptide sequence, for nstunee,

1%
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a fragment of af least 15, at least 20, at feast 30, at Ieast 40, a4 Teast 50, at leust 70 or at fcast 150
contignous residues. Such lengths are exemplary only, and it is understoud that any fragment length)
supporfed by (e sequences shown herei, in the tables, fignres or Sequence Listing, may be used to
duseribe & lengih over which percentage identity may be measured,

“Humean artificial chromesames” (FACS) arelinear microchromosomes which may contain
DINA sequences of about 6 kb to 10 Mb in size and which. contain all of the elements required for
chromosome replication, sepregation and maintenance.

The tern “humanized antibody™ refers t0 an antibody melecule in which the wnino acid
sequence in the non-antigen binding regions bas besn altered o thal the gnlibody more closely
resembles a human antibody, and still refains its criginal binding ability.

“Hybridization” refers to the process Ty which a polynucleotide strand anneals with a
complementary strand throngh base pairfog under defined hybridization conditions. Specific
hybridization is an indication that two nacleic acld sequences shure  high degree of complementarity.
Specific hybridization cotpleres form under permissive annealing conditiony and remain hybvidized
atter the “washing” step(s). The washing step(s) is particularly iuportant jn detesmining the swingency
of the hiybridization process, with more stringent conditions allowing less nom-specific binding, i.e.,
hinding between pairs of mucleic acid sitands that are not perfectly matched. Permissive conditions for
annealing of mucleic acid sequences ate routinely deferminable by one of ordinary skill in the act and
may be consistent among hybridization crparinents, whoreas wash conditions may be varied among
experiments to achicve the desired stringency, und therofore bybridization specificity. Permissive
annealing conditions puear, for exauple, at 68°C i the presence of abont 6 x SSC, ahout 19 (w/v)
SBS, and about 100 j1g/mi sheared, denatuted satmon sperm DNA.

Generally, stringency of hybridization s expressed, inpart, with reference to the temperature
under which the wash step is carried out. Such wash temperatures are typically selocted to be about
5°C to 20%C Towex than the thermal mclting pobrt (T,) tor the specific sequence at u defined ionic
steeagth and pH. The T, is the temporalure (uoadar defined ionic strepgti and pH} at which 50% of the
target sequence hybridizes to a parfectly matched probe. An equation for calculating T, and conditions
for pucleic acid hybridization are well kihown and can he found in Sambrodik, T. et af. {1989) Molecular
Cloning: A Laboratory Maoual, 2 ed., vol. 13, Ceid Spring Ifarhar Press, Plainview NY; specifically
see volume 2, chapter 9.

High stringency conditions for hybridization between palynuclectides of the present invention
inchide wash conditians of 563°C: in the presence of about (.2 x 85C and about 0.1% SDS, fue 1 hour.
Alternatively, temperamres of about §5°C, 60°C, 55°C, tr 42VC may be uscd. S3C concentration may
e varied from about 0.1 to 2 x 8SC, with SDS being preseat at about 0.1%. Typically, blocking
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reagents are used to hlock non-specific hybridization. Such blocking reagents inchude, for instance,
sheared and denatored salmon sperm DMNA at about 100-200 pg/mi. Organic selvent, such as
formamide al a conceniration of sbout 35-30% v, may also be used under particular cireumstances,
such as for RNADNA hybridizations. Uscful varialions on these wash conditions will be readily
apparent to those of ordinary skift in the art. Hybwidization, particularly wnder high stringency
oanditions, may be suggestive of evolutionary simifarity between the nucleotides. Such similarity is
strongly indicative of a similar role for the nucleotides and their encoded polypeptides.

The terus “hybridization complex” refers 10 a complex formed between two tuclele acld
sequences by virtue of the formation of hydrogen bonds between complementary bases. A hybridization
complex may be formed in solution (e.g., Ct or Ryt anulysis) or lonned bebween one nudleie acid
sequence: present in solution and another mucleic acid sequence inunobilized on a solid sappaort (2.8,
Ppaper, membranes, filters, chips, pins or glass slides, or any other appropriate substrate 1o which cells
or their meleic acids have been fixed).

‘The words “insertion” and “addition” refer to changes in an amine acid or pucleotide sequence
resulting in the addition of one or nxore amine acid reziduce or micleotides, respectively,

“Imnmne response” can refer to conditions associuted with inllammation, traums, imumne
disorders, of infectious or penetic disease, etc. These conditions can he characterized by expression af
various factors, e.g., cytokines, chemokines, and other signaling molecules, which may affect ceflular
and systemic defense systems.

An “immunogenic fragment” {5 a polypeptide or oligopeptide fragment of PP whick is capable
OF eliciting an immune response when infrodeced mto a living organism, for example, & maminal. The
term, "immenogenic agment” also inchydes any polypeptide or oligopeptide fragment of PP which is
useful in any of the antibody production methods disclosed herein or known in the art,

The term “micrearray” refers to an arrangement. of a plarality of polymicleotides, polypeptides,
or cther chemieal eompounds on a substrate.

The termos “element” and “arvay clement” refer to a polymclentide, polypeptide, or other
chemica) cumpount haying o unique sod defined posilion on a microgray.

The term “modulate” refers (0 a clange in the activity of PP, For example, modulation may
cause an increase or a decrease in protefo activity, binding characteristics, or any other biological,
functional, or imowmological properties of FP.

The phrases “sucleis acid” and *avcleic acid sequence” refer to a nucleotide, aligenudlentide,
polysmcleatide, ot any fragment thereof. These phrases alsa rafer to DNA or RNA of genomic or
synthetic origin which may be single~stranded or double-stranded and may represent the sense or the
antisense strand, to peptide nucleic acld (PNA). ar 1o any DNA-Tike or RN A-tike material,

0
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" Onerébly Tinked" refers to the situation in which a fitst mucleic actd sequencs is placed in s
functional relatiooship with a second mucleic ackl sequence. For instance, i promOeT iy operably
Tinked to a coding sequence if the promoter affects the transetiption or expression of the coding
sequence. Operably linked DNA sequences may be in close proximity or contiguous and, where
nevessary (o join two protein coding regions, i the sime reiding fame.

“Peptide nucleic acid” (PNA) refers to 2n antisense molecule or anti-gene agent which
comyprises an ofigomuclectide of af least about 5 nucleotides in length linked to a peptide hackbone of
amino acid residues ending in Iysive. The terminal Iysine confers solubility (o the composition. PNAs
prefereptially bind complementary single stranded DA or RNA and stop transcript elongation, snd
may be pegylated to extend their lifespun in the cell.

“Post-ranstational modification” of an PP may involve lipication, glycosykalion,
phosphoryiation, acetylation, racemization, proteotytic eleavage, and other modifications known in the
art. These processes may ocour synthefically or biochemicaily. Biochemical modifications will vary by
celt fype depending on the enzymatic imilier of TP,

"Probe" yefers to nudeie seld sequences encoding PP, thelr complements, ur fragments
thereaf, which are used to detect identical, alielic or related mucleic acid sequences. Probes are
isolated nligonuclentides ar polymcleotides attached to a detectable 1abel or reporter mefecnie, Typical
labels inchede radioactive Isotopes, ligands, chemifuminascent agents, and enzymes. “Primers™ are
shott nuckeie acids, vsually DNA oligonucletides, which may be annedled 0 4 target polynucleutide by
complementary base-puiring. The primer way then be exlended along the targel DINA strand by a DNA
polymerase spzyine. Primer pairs can be used fof amplification (and identification) of a micleic acid
sequence, e.g., by the polymerase chain reaction (VPCR]A

Probes and primers as used in the present invention typically comprise at least 15 configuous
mucleotides of a known sequence. In order to enhance specificiiy, Tonger probes und primers may also
be crployed, such as probes und primers tat comprise af Jeast 20, 23, 30, 40, 50, 60, 70, 80, 90, 100,
ur at least 150 consesutive muclestides of (e disciosed nudleic acid sequences. Probes and pritiers may
‘be considerably Jonger than these examples, and it is understood that any lengih supported by the
specification, including the tables, figures, and Sequence Listing, may he used.

Methods for preparing and using probes and primers are described in the references, for
example Sambrook, T. et ai. (1989) Molecuiar Cloning: A Laboratory Manuat, 2% ed., vol. 1-3, Cold
Spring Harbor Press, Plainview NY: Ausnbel, FM. et al. (1587) Current Protoeols in Moleculay
Biology, Gresne Publ, Assoc, & Wiley-Intersciences, New York VY Innds, M. et sl (1990) PCR
Protocols, A Guide to Methods and Applicatiopy, Academic Press, San Dicgo CA. PCR primer pairs
cen be derived [rom a known segtence, £ example, by using compuier programs ntended for that
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purpose wich ay Primer (Vorsion 6.5, 1991, Whitchead Instinnte for Bioinedical Reycarch, Cambridge
MA).

Migomucleotides for use as primers are selected vsing software known in the arf for sach
arpose. For example, OLIGO 4.06 software is useful for the selection of FCR primer paits of up to
100 nuclectides each, and for the analysis of cligomiclentides 2ad larger polynuclentides of up to 5,000
mclectides from an input polynocleotide sequence of up fo 32 kilobases. Similar primer selectfon
programs bave incorporated additional features for expanded capabilities. For exaenple, the PrimCH
primer selection program (available 1o (he public from the Genome Center at University of Texas South
‘West Medical Cettier, Dallas TX} is capable of choosing specific primers fraim megabase sequences
and is thus nsefol for designing primers on a gename-wide scope. The Primer3 primer selection
program {avaflable to the pubitic from the Whitehead Institnte/MIT Center for Genome Research,
Cambridge MA) allows the user toinput 2 “mispriming brary,” in which sequences to avoid as primer
binding silcs are user-specified. Primer is useful, in particular, for the sclection of cligonmdeotides for
microarrays. {The source code for the katter two primer selection programs may also be obtained from:
their respective saurces and modified to meet the user’s specific neads.) The PrimeGen program
(availahie to the public from the UK Human Genome Mapping Project Rescirce Centre, Cambridge
UK) designs primers based on multiple sequence alignmens, thercby allowing sdlection of peimers that
hiybridize to vither the most conserved or keast conserved regions of aligned nuclelc acid'sequences,
Hence, this prograin is useful for identification of both usique and conserved oligomclectides and
polymeclectide fragments. The ofigomucleotides and pofynuclectide fragments identified by any of the
ahove selection methads are nsefin in hybridization technologies, for example, as PCR or sequencing
primers, microatray elements, or specific probes to identify fully or partially complementary
poiynucleotides in 2 sample of nucleie seids, Methods of cligonncleotide sclection are not limited to
those deseribed above.

A “zecombinenl aucleic acid” is a sequence it is not nalurslly ocourring or hos a sequetce
hat is made by an artificial combination of two or more otherwise separafed segments of sequence.
This artificial combibation is often accomplished by chemicak synthesis or, more commaonly, by the
artificial manipulation of isofated segments of muclelc aclds, e.g., by genetic engineering techniques
such as those deseribed in Sambraok, suprs. The tetmn reconibivant includes nucleic acids that have
‘becn altered solely by addition, substitution, or deletion of a portfor of the nucleic acid. Prequently, &
recombinant mclelc acid may include a nucleic acid sequence operably Bnked to & promoter sequence,
Such 4 recombinant sucleic acid may he part of a vector that is used, for cxample, (o transform a cell.

Allernatively, such recombinant tuckeic acids muy bo patt of o viral vector, e.g,, based on &

vaccinia vims, that could be use (o vacclinade o meminal whersin the recombinatt mcteic acid is
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expressed, inducing # protective immpnological fesponse in the mammal.

A “regulatory elernent” refers fo a nucleic acid sequence usnally derived from untranslated
regions of a gene and includes enbancers, promoters, introns, and 5° and 3" unransiated regions (UTRs).
Regolatory elements inferact wilh host or viral proteins which contral transcriptfon, teanslation, or RNA
stahilty.

“Reporter moleciles” are chemical or biochernical moteties nsed for labeling & miclefc acid,
amino acid, or antibody, Reporter moleeules include radlonuclides; cozyucs; fluoresesit,
chemihmincscent, or Chromogenic agents; sUbStrates; coractors; inhibitors; magnetic pamicles; und
other meieties known in. the art.

Au“RNA equivalent.” In seference to a DNA sequence, 1s composed of the same liear
sequence of nucleotides as the reference DNA. sequence with the exception that all oceurrences of the
nitrogenous bass thymins ars replaced with nracil, and the supar backbone is composed of ribose
instead of debxyribose.

The term, “sample” 15 uscd in its broadest sense. A satnple suspected of containing PP, muclete
acids eneoding PP, or agments ibereol may compuise 3 bodily Buid; an exfract Fom a cell,
chromuosome, organelle, or membrane isclaled from. a celf; a cell; genomic DNA, RNA, of cDINA, in
solution or hound to a substrates; a tissue; a tissne prink; et

The terms “specific hinding™ and “specifically binding” refer to that interaction between a
protein or peptide and an agonist, an antibody, an antagonist, a small molecule, or any natural or
synthetic binding composilion. The interaction is dependent upon the presence of & pariicular steucture
of the proteln, &.g,, (he antipenic determinant of epitope, recognized by tha binding molecule. For
exaniple, if a0 antibody i specific for epitope “A,” fhe presence of 2 palypeptide comprising the epliope
A, of the presence of free inlabeled A, in & reaction containing fee labeled A and the antibody will
reduce the amount of Tabeled A that binds to the antibody. .

The torm “substantislly purified” refers to mucleic acid or aming acid sequences that are
removed frons thelr natural epviranment and arc isolalod or scparated, amd are at loast 60% lree,
preferably at least 75% fiee, and maost preferably at least 90% free from other components with. which
they are pataxally associated.

A “substitution” refers to the replacement of one or more amino acid residues or mileotides by
different amino acid residues or ruckentides, respectively.

“Suhstrate” refers to any suitable rigid or semi-rigid support lncluding membranes, fitters,
chips, slides, wafers, fibers, magnetic or nonmagnetic beads, gets, twhing, plates, polyniers,
microparticles and capillaries, The sobstrate can have a variety of surface forms, such as wells,
{renches, pins, channels and pores, (0 which polyrucleotides or pulypeptides ure bound,
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A “trapscript inxage™ refiers to the collective pattere of gene expression by a particular cefl fype
or tissne wider given conditions at a given time.

“Transformation” describes a process by which exogenous DNA 15 introduced info a recipient
cell, Transformation may occur ander natural or artificial conditions according to various methods well
known in the art, and may rely on any known wethod for the insertion of foreign nucleic acid sequepces
néw & prokaryotic or eukaryolic host cell. The method for traagformaiion is selecled baged on the type
of host cefl being transformed and may inclode, but is not limited to, bacteriophage or viral infection,
electroporation, heat shock, lipofection, and particle bombardment. The term “ransfonmed cells™
inchides stably transformed oells in which the inserted IINA is capable of replication either as an
antonomously replicating plasmid or as part of the host chromosome, as well as transiently transformed
cells which express the inserted DINA or RNA for limited periods of timne.

A Mransgenic organism.” as wsed herein, 1s sty ofganisnl, ineluding but oot Hinited i
antwals and plants, in whick one or maoge of the oells of the orgasist containg heterclogous naclele
acid introduced by way of hunat infervention, such as by transgenic techmques well knowp. in the
art, The mucleic acid i3 infroduced inlg the ¢ell, ditectly or indivectly by introduction into a precursar
of the cell, by way of deliberate genetic manipulation, such as by microinjection or by infection with
a recombinant viras, The term, genctic manipytation does not inchude Classical cross-breeding, or in

witro ferfilization, but ralber is directed to the intradusction of a recombinant DNA molecs. The

fransgenic organisms ¢ d tn accordance with the present invention include bacteria,
cyanobactena, fungh, phants wnd apunals, The isdlaled DNA of the presett invertion can be
introdueed into the hiost by mefhods kncwa th the art, for exampte infection, transfection,
ransformation or fransconjugation, Techniques for transfering the DNA of the present invention
inte speh organisms are widely known, and provided in references sych as Sarmbeook et al. (1989),
SUpE.

A “yariant” of a paticnlar nuclelc acid sequence 18 defined as & muclele acld sequence having ut
leagt 40% sequence identity o the pactionlar nucleic acid scquence over  cerlain length of one of (e
mcleic acid sequences using blastu with the “BLAST 2 Sequences” tocl Version 2.0.9 (May-07-1999)
set at defanlt parameters. Such a pair of mcleic acids may showe, for example, at least 50%. at least
G0%, at Teast 709, at Teast 80%, at 1east 83%, af Teast 90%, at Jeast 91 %, at Jeast 92%, at feast 3%, at
least 94%, af least 95%, at, least 965, at least 97%, at Teast 98%, of at least 99% or greater sequence
identity over a certain defined length, A variant may be described as, for example, an “allehic” (as
defined ahove), “splice,” “species,” or “polymorphic’ variant. A splice variant may have significant
identity o a reference moleculs, but will generally have a greater or Jesser sumber of polynucicotides

due (o ltcrnative splicing of exons during mRNA processing. The eorresponding polypeptide may
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passess additional famctional domains or Tack domains that are present in the reference molecule.
Species variants are polyrmclentide sequences that vary from one species to anofhier, The resuliing
palypeptides will generzlly have significant aming acid identity relutive to each othar, A polymmorphic
variant i 2 variation in the polynocleotide sequence of & particular gene Detween individuals of & given
species. Polymorphic variauts also may encoxnpass “single sucieotide palymorphisms™ (SNPs) in
which the polyvacledtide sequence varies by aie nuclentide base. The presetsce of SNPs may be
indicative of, for example, 4 certain population, a disease state, or a propensity for a disease stare.

A “vatfant” of a parficular polypeptide sequence is defined as a polypeptide sequence having at
Icast 40% sequence identity to the particular polypeptide sequence over a certain length of one of the
palypeptide soquences vsing blastp with thic "BLAST 2 Seyuences” (00l Version 2.0.9 (May-07-1999)
set atdefanll paramietery. Sucha pair of polypeptides may show, for example, al least 50%, at least
0%, at least 70%, at least 80%, at lsast 905, at loast 91%, at 1sast 92%, atleast 93%, at Joast G4 %, at
leagt 95%, at loast D6%, af least 97%, arleast 98%., or at deast 99% or greater sequence identity over 4
certain defined length of one of the polypepiides.

THE INVENTION

The invention is based on the discovery of wew human protein phosphatases (PP), the
polynoeleotides encoding PP, and ¢he wse of (hese compositions (o the disgmosis, treatment, or
prevention of immune systen: disorders, newrological disorders, developmental diserders and ceil
profiferafive disorders, inctuding cancer,

Table T summarizes the nomenclamre for the finll length palynuclectide and polypeptide
sequences of the jovention. Bach polynucleotide and jts corresponding polypeptide are correlaied (0 a
single Ineyte project identifention member (Tuvyle Praject D). Each polypeplids sequence is denoted
by bath 2 palypeptide sequence identification rmumber (Polypeptide. SEQ 1D NO:) and an Incyie
polypeptide sequencs mmber (Tnoyte Palypeptide TD) as shown, Fach polyoucleatide sequentce is
dennted hy both a polymaclectide sequence identification numiber (Polynucleatide SEQ ID NO:) and an
Incyte polynucleotide consensus sequence number {Incyte Pdlynncleotide ID) as shown,

Tuble 2 shows sequences with homology to the polypeptides of the invertion as identified by
BLAST analysis aguinst the GonBank protcin (genpept) database. Columns 1 and 2 show the
polypephide seguence identification number (Polypeptide SEQ D NQ.} and the corresponding Incyle
polypeptide sequence number (Inuyte Polypeptide ID) for polypeptides of the invenlion. Colvmo 3
shows (he GenBank identification number (Genbank ID TN0:) of the nearest GenBank homolog.
Colunm 4 shows the probability score for the mateh betwean sach polypentide and its GenBank
homalog. Columm 5 shows tive annotation of the GepBank homolog along with relevant citations where
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applicable, all of which are expressly incorporated by reference heredt,

Table 3 shows varions structural features of the polypeptides of the invention. Colnmps 1 and 2
show the polypeptide seyucnce [dentificalion nusriber (SEQ LD NO:) and the comesponding Incpte
polypeptide sequence suiber (Ineyte Polypeptide 1) for each polypeptide of the invention. Coluomn 3
shows the mmmber of aming acid residues in sach polypeprtide. Column 4 shows potertial
phosphorylation sites, and column 5 shows potential glycosylation sites, as detarmined by the MOTIFS
program of the GCG sequence analysis software package (Genetics Comrputer Group, Madison W,
Column 6 shows ambng acid residues comprising signature sequences, domains, and motifs, Column 7
shows analytical methods for protein struchurc/function analysis and in some cases, scarchable
databases (o which the anstytical methads were applied.

Together, Tables 2 and 3 summarize the properties of polypeptides of the invention, and these
properties establish that the claimes polypeptides are protein phospbatasss, For exampls, SEQ 1D
NO:5 is 98% fdentical 10 rat dual specificity phosphatase (GenBank 1D g1220173) as determined by rﬁe
Basic Local. Algorent Search Tool (BLAST). (Sez Table 2.} InThe BLAST probability score is
7.9e-15Q, which indicates the probability of obtaining the vbserved polypeptide scquence slignment by
chance. SBQ D NO:S alyo contains a dual specificity phophatase catalytic domain ay delerinined by
searching for statistically significant matches in the hidden Markov madel (HMM)-based PEAM
darahase of conserved protein family domains. (See Table 3.) Data from BLIMPS and
TROFILESCAN analyses previde firther corroborative evidence that SEQ T2 NO:5 is dual specificity
phosphatise. In an altemnulive example, SEQ ID NO:2 is 40% identical to human dudl specificity
phosphatase MEP-3 (g313995) ay determined by e Basic Local Aligmuneat Search Tool (BLAST).

n The BLAST probability score is 1e-22 (see Table 7), which indicates the probability of ohtaining the
observed polypeptide sequence alignment hy chance. SEQ ID NO:Z also contains & dual specificity
phosphatase catalytic domain as determined by searching for statisticalty stgnificant. matches in the
hidden Markov model (HMM)-based PRAM database of conserved protein family domains, The
percent identity is 449 und the probability valoe is 1e-38. Bascd on BLAST wnd HMM analyses. SEG
ID NO:2 is a dnal specilicity phosphatase which removes phosphates from tyrosine, threonine or serine
residues. Io an allernative example, SEQ ID NO:d is 97% identical 10 rat pyruvaie delrydrogenase:
phosphatase isoenzyme 1 {g3298607) as determiined by the Basic Local Alignment Search Tool
(BLAST). The probakility score is 7.3 6-292 (see Table 2), indicating that o roatoh between these two
sequences would oocur by chance only oncs in 7.3 x 10% times. SEQ ID NO:4 also contains a profein
phosphatase 2¢ signatave sequence as determined by searching apainst the hidden Markoy model
(HMM)-based PEAM database of canser ved protein family domaius, the DOMO database of
bomologous protein domain famities, the PRODOM datibase (an automatic compilatton of homologous
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protein domaing), the BLOTKS straclural ingerprind database and MOTIFS, a progeam that searches
amiuo acid sequences for patterns that matched those defined in Prosite (see Tables 3 and 7 for details).

Based or BLAST, BLIMPS and HMM-based analyses, the protein of the present invention i a
phosphatase which removes phesphates from threonine of sering residues, SEQ 1D NO:1 apd SEQ 1D
NO:3 were analyzed and sunotated in 4 similar masner. The glgorithns and parameters for the analysis
ol SEQ ID N:1-3 are described in Table 7.

As show in Table 4, the full length palynuclentide sequences of the present, imvention were
assemiled nsing cDNA sequences or coding (exon) sequences derived from. genormic DA, or any
combination of these two types of sequences. Columns 1 and 2 list the polymuclaotide sequence
identification number (Polymclentide SEQ ID NO:) and the cortesponding Itcyte polynnclootide
conscnsus scquence number (Incyte Polymucleatide 1D} for each polymmclootide of the fnvention.
Column 3 shows the Jength of esch polynucleotide sequence in basepairs. Coluinn 4 listy irugments of
the polymicleatide sequences which are useful, for example, in hybridization or smplification
technologies that identity SEQ YD 1O:6-10 of that distinguish between SEQ TD N(:6-10 and related
polynudectide sequences. Column 5 shows identification mmbers corresponding to cDNA sequences,
coding sequences (exons) predicted from geromic DNA, and/or sequence assemiblages comprised of
both CDNA and gepomic DNA. These sequences were used lo assemble the il length polyaucleotide
sequentes of the invention, Colamns & and 7 of Table 4 show the nuclentide start (5) and stop (3)
positions of the cDNA sequences in column 3 refative ta their respective full length sequences.

The identification mumbers in Column 5 of Table 4 may refer specifically, for example, to
Ineyte cDINAs along with their corresponding cDINA Hbrarfes, For example,
6954474H1 js the idontification number of un Incyic eDNA sequones, and BLADNOROT is the cDNA.
library from witich it is derived. Ineyte cDNAs for which cDNA libraries are ot indicated were
derived from pooled cDNA fibwades (e.g., 70001461D1). Afternatively, the identificarion numnbers in
colprn 5 may refer to GenBank cDNAS on BSTS (.., g2141792) which cottrilnited to the assenibly
of the full length polynuclentide sequences. Alternatively, the identification mimbers in columit 5 may
refer to coding regions predicted by Genscan analysis of genomic DNA, The Genscan-predicted coding
sequences may have been edited prior to assembly. (Sec Example IV.) Alternatively, the identilication
neuvers in calumn 5 may refer to assemblages of both cDNA and Genscan-prodicied cxons brought
fogether by un “exon stilching™ slgoritbm, (See Example V.) Allernalively, the idenfification nymbers
in.column 5 may refer Lo sysemblayes of both ¢DNA. and Censcan-predicted exons bronght together by
an “exon-stretching” ulgorithun. (Ses Example V.) Insome cases, Tneyte cDNA coverage redundant
with the sequence: coverage shows in colomn 5 was dbtained to confitn the final consensus

polymclectide sequencs, but the refevarg Incyts cDNA identification numbers ave not shown.
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Tahile 5 shows the represenfative cDNA libraries for those full Iength polymcleotide Sequences
which were assembled using Incyte GDNA sequences. The representative cDMNA library is the Incyte
CDNA Ybrary which is most frequently represented by the Incyic ¢DNA sequences which were used to
agsemble and continm the sbove pulyoucleotide sequences. The tissues and veclars which were used to
cowstruct the cDMNA libraries shown in Table 5 are described in Table 6.

The inveition also encompasses PP variants. A preferved PP variant is one which has at least
about 80%, or alternatively at least zhout 90%, or even. at least about 95% amino acld sequence identity
10 the PP amino acid sequence, and which containg at least one functional or structural characteristic of
PP,

(e invention alsu cocompagses polynucieotides which anicode PP In a particular embodiment,
e inveniion encompasses a polysuclestide sequence comprising a sequence selected from the group
cangisting of SEQ ID NO:6- 10, which encodes PP, The polymiclectide sequences of SEQ ID NO:6-10,
as presented in the Sequence Listing, embrace the equivalent RN A sequences, wherein oceurrences of
the pitrogencus base thymine are replaced with uracil, and the sugar backbone is conposed of ribose
instead of devxyribose.

The inveniion alsv encompasses & variunt of u pelynucieotide sequence encoding PP. In
particnlar, such a varfant polymuclectide sequence will have at least ahout 70%, or alternafively af least.
avout 85%, or even at least ahout 95% polymucleotide sequance identity 1o the polynucleotide sequence
encoding PP. A particular aspect of the invention encompasses a variant of a polymecleotide scquence
comprising 4 sequence selected from fhe group corsisting of SEQ 1D NO:$-10 which has af least about
0%, or alleviatively al least about 85%, or even at least about 95% polysuclediide sequence identity ta
a wicleic acid seqnence selected Fom the group consisting of SEQ ID NO:6-10. Any ooe of the
potynuclectide variants described above can encode an amino actd sequence which ¢ontains at Ieast one
firnctional or stractural characteristic of PP,

It will be appreciated by those skilled in the art that as a result of the dogeneracy of the genciic
code, a multitude of polynucieotide scyuences encoding PP, some bearing minimal stmilarity (o (e
polypuclectide sequences of any known and naturally ocourring gene, may be produced. "Thus, e
Invention sonemplates sach aod every possible varialion of palysweleotide sequence thal conld be made
by selecting combinations based on passible codon chiotces. These combinations are made in
accordince with the standard triplet gesetic cods as applied to the palyancleotide sequence of naturaily
ocenrring PP, and all such variations are to he considered as being specifically disclosed.

Althomgh nuciedtide sequences which encode PP and its variants are generally capable of
hybridizing to the nucleotide sequence of the tiaturally occmmg PP under appropriately selected

conditions of stringency, it reay he advantageons io prodoce Tuclectide scquences encoding PP or ils
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derivatives possessing a substartially ditferent codon usage, e.g., inclusion of non-natirally occurting
cadons. Codons may be selected fo increase the rate at which expression af the peptide occurs ina
particilar prokaryotic or enkaryotic host in accordance with the frequency with which particalar codons
are uiilized by the host. Other reasons for substantially aliering the nuclsotide sequence encading PP
and its derivatives without iitering the encoded aming acid sequences include the production of RNA
transeeipls baving more desirable properiies, such us o greater half-life, than transcripts produced from
the naturally ocomring sequence.

The invention. also encompasses production of DINA sequences which encode PP and PP
derivatives, or fragments thereof, entirely by synthetic chemisiry, After production, the synthetic
sequence may bie ingerted into any of the many available expression vectors and cell systems wsing
reagenis well known in the art. Moreover, synthetic chemistry may be used to inlroduce mutations in(o
a seynence encoding PP or any fragment thereol,

Also encomnpassed by the invenifon are polyouclealide sequences that are capable of
hybridizing to the claimed poiymcieotide sequences, and, in particalar, to those shown in SEQ ID
NO:G-10 and fragments thereof under various conditions of stringency. (See, o.g., Wahl, G.M. and
8.L. Berger (1987) Methods Enzymel. 152:399-407; Kimmel, A.R. (1987) Mcthods Enzymol.
152:507-511.) Hybridization conditions, incleding annezling and wash conditions, are described in
“Definitions.” '

Methods for DINA sequencing are well known in fhe arg and may he nsad to practice any of the
ettthodinients of the imvention. The methxds way eploy such enzymes a5 the Klenow fragment of
DNA polymerase I, SEQUENASE (US Biochemical, Cleveland OH), Taq polymerase (Applied
Eiosystems), thermostable T7 polymerase (Amersham Pharmacis Biotech, Piscalowny NJ), or
combinations of polymerases and proofreading excimcleases such as those found in the ELONGASE
anplification system (Life Technalogies, Caitherstmrg MIY). Preferably, sequence preparation is
automated with machines such as the MICROLAB 2200 Hquid transfer eystem (Hamilton, Rena NV),
PTC200 thermal cycler (M Research, Watertown MA) and ABL CATALYST 800 thennal cycler
{Appiied Biosystams), Sequencing 18 then carried out using either the ABI 373 or 377 DINA sequencing
sysiem (Applied Biogysicms), the MBEGABACE 1000 DNA sequeneing system (Molecular Dynumics,
Sunnyvale CA}, or oiber systers known in the art. The resuliing sequences are analyzed usiog a
variely of algorifhmns witich arc well known in the art. (See, e.g., Ausubel, .M. (1997) Short Protcedls
in Molecular Biology, John Wiley & Sons, New York NY, vnit 7.7; Meyers, R.A. (1993) Molecular
Biology and Bigtechnglogy, Wiley VCH, New Yark NY, pp. 856-853.)

The mcleic acid sequences encoding PP may be extended utilizing a partial mcleotide sequence
and employing various PCR-based methads known in the art to <etect. upstream sequences, such as
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promoters and reguiatory clements, For example, onc method which may be crployed, restriction-giie
PCR, uses universal and nested primers to amplity unknown sequence from genomic DNA, willdn a
claping vector. (See, e.g., Sarkar, G. (1993) PCR. Methods Applic. 2:318-322.) Anocther methad,
inverse PCR, uses primers that extend in divergent directions to amplify unknown sequence from a
cirewlarized template. The template is derived from restriction fragments comprising & known genomic
Iocus and sarrounding sequences. (See, e.g., Trigha, T. et al. (1988) Nucleic Acids Res. 16:8186.) A
third method, capture PCR, involves PCR amplification of DNA fragments adjacent to known,
scuences in mman and yeast artificisl chromosome DNA, (See. e.g., Lagerstrom, M. el uk. (1991)
PCR Methody Applic. 1:111-119.) In this method, multiple restriction enzyme digestions and ligations
may be used to insert an engineerad donble-stranded sequence into a region of wnknown sequence hefore
performing PCR. Other methods which may be used to retrieve unknown sequences are known in the
art. (See, e.p, Parker, I.D. et al. (19971) Nucleje Acids Res. 19:3055-3060). Additionally, one may usc
PCR, nested primers, and PROMOTERFINDER libraries (Clontech, Pialo Alto CA) to walk genomic
DNA, This procedure avoids the need to screen libraries ad is ugeful in finding intron/exon junctions.
For all PCR-based methods, priners mey be designed vsing commercially available software, such as
CILIGO 4,06 pritoer analysis software (National Biosciences, Plymouth MN) o another appropriate
program, to be about 22 to 30 nuclectides in length, to have a OC content of about 50% or more, and 10
anneal 1o the template at temperatures of gabout §8C to 72°C.

‘When screeaing for full length cDMAs, jt 1s preferable to nse libraries that have been
size-selocted toinclude Iarger cDNAs. In addition, rasdom-primed libraries, which often include
sequences containing the S* regions of genes, are preferable for situations in which an oligo d(T) Hbrary
does not vield a full-length cONA. Genomic braries may be nseful for extension of sequence into 5°
non-transcribed regulatory regions. :

Capillary clectrophorests systems which are commercially avaitable may be nsed to analyze the
size or confirm the nucleotide sequence of seyuencing or PCR producls, In particulas, capillacy
sequencing may employ flowable polyiners for elecivoplioretic separation, four different pacleatide-
specific, laser-stimalated flnorescent dyes, and a charge conpled device camera for defection of the
emitted wavelengths. Ourpur/light infensity may be comverted to electrical signal using appropriate
software {¢.g., GENOTYPER and SEQUENCE NAVIGATOR, Applicd Biosystems), and the entire
process from loading of samples to computer analysis and electronic data display may be computer
controfled. Capillary clectrophoresis is especially preferable for sequencing small DNA fragments
which may be present in limited amounts in & particular sample.

In apother embodiment of the invention, polynncleatide sequences or fragments thersot which

ecode PR way be cloned in recombituni DNA molecules thaf direct expression of PP, or fragments or
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functional equivaients thereof, in appropriate host cells. Due 1o the inberent degeneracy of the senetic
codc, other DNA soquences which encode substantially the same or a functionally equivalent amino
asid seguence may be produced and used o express PP.

The pucfectide sequences of tie present inventon can be engiveered using methods geseralty
Tnowm. in the art in order to alter PP-epcoding sequences for a variety of purposes including, but not
limited o, modification of the cloning, processing, andfor expression of the gens praduct. DNA
shuffiing by randem fragmentation and PCR reassembly of gene fragments and synthetic
cligemmckeotides may be used to cogineer the puciootide sequences. For cxamplc, oligonucientide-
mediated sitc-directod mutagencsis may be nsed to infroduce mutations that create new restriction sites,
alter glycosylation patierns, change codon prefercoce, produce splice variants, and so forib.

The mnclectides of the present invention may be subjected. to DNA shmffling techiniques such
as MOLTCULARBREEDING (Maxygen Inc., Santa Clara CA; deseribed in U.S. Patent Number
5,837,438, Chang, C.-C. ci 2l {1299) Nat. Biolechnol. 17.793-797; Chyistians, F.C. of al. (1999) Nat.
Biotechnod. 17:259-264; and Crameri, A. ef al, (1996) Nat. Biotechnol. (4:313-319) to alter or
improve the hiologleal properties of PP, such as ifs bictogical or enzymatic activity or its dhility to
bind to otber molecules or compounds. DNA siuckfling is a process by which a library ol gene
variants is produced nsing PCR-mediated tecombination of gene fragments. The library is then
subjected to sslection or sercening procedures thal ilentify those gene variants with the desired
properiies. These preferred varlants may then be pooled and further snbjected to recorsive rounds of
DNA shuffiing and sefection/scresning. Thus, genetic diversity is created through "artificial”
breeding and rapid molecular cvolution. ¥or example, (tagments of a single gene coptaining random
point mtations may be recombined, screened, and then reshuffled unti) the desired properties are
optimized. Alternatively, fragments of a given gene may be recombined with fragments of
homologous genes inthe same yene fundly, either from the same or diflerent species, thereby
maximizing the genetic diversity of mwltiple naturally ocourring genes in & directed and confrollable
IMABTEr.

In another emmbodiaent, sequances encoding PP mey be synthesized, in whale or in past, using
cheical methods well known in (e ant. (Ses, e.g., Canbers, MU o al, (1980) Nucleic Acidgs Symp.
Ser. 7:215-223; apd Horn, T. of al. (1980) Nucleic Acids Symp. Ser. 7:225-232.} Alteruatively, PP
itself or a fragment thereof may be synthesized using chemical methods, Far example, peptide synthesis
can be pertormed using various solntion-phase or solid-phase techniques. (See, e.g., Creighton, T.
(1984) Protaing, Structures and Moleciiar Proparties, WiH Freeman, New Yeork NY, pp. 35-60; and
Roberge, LY. et al. (1995) Science 265:202-204.) Automated synthesis may be achieved using the ABL
431.A peptide synthesizer (Applicd Biosystems). Additionally, the aming acid sequence of PP, or any
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part thereof, may be altered during direct synthesis and/or combined with sequences from otber
protelns, or any part thereof, to produce a variant polypeptide or a polypeptide having a sequence of 2
naterally cecureiag palypeptide.

"The peptide may be substantally purilied by preparative high performance lguid
chromatopraphy. (See, e.g., Chiez, RM. and R.Z. Regnier (1990} Methods Enzymol. 182:392-421.)
The composition of the synthetic peptides may be confirmed by aminn asid analysis or by sequencing.
(Sez, e.g., Creighton, supra, pp. 28-53.)

I order to express 8 biologically active PP, the nucleotide scquences cncoding PP or
derivatives thereof may be inserted joto an appropriate cxpression vesdor, 1e., & vector witich containg
(he pecessary elements for (ranscriptions] and translationat contrel of the inserled eoding sequence in a
suitable host. These elements include tegulatory sequences, such as enbancers, canstitutive and
inducible promoters, and 5 and 3 nutranslated regions in the vector and in potyniclectice sequences
encoding PP, Such elements may vary i thelr strength and specificity. Specific inftiation signals may
aleo be used to achieve mors efficient translation of sequences encoding PP Such signals include the
ATG nitiation codon and adjacent scquences, €., the Kovak sequence. In cases where sequencss
encoding PP and its initiation codon and upsirecm regullatory sequesces are inserted inlo (he appropriate
expression vectar, no additional transcriptional or translational. control signals may be needed.
However, in cases where orily coding sequence, or a fragment thereof, is inserted, exogenous
transiational contral signals including an in-frame ATG initiation codon should be provided by the
veclor. Exogenous translatonal clements and initiation codons may be of various vrigins, both najural
and synibetic. The efliciency of expression may be ephanced by e inclasion of enbuncers appropriate
for the particular host cel) system vsed. (See, e.2., Scharf, T, ef al. (1994) Results Probl, Cell Differ.
20:125-162))

Methods which are well kaown fo those skilled in the art may be used to construet expression.
veetors containing sequences encoding PP and appropriate transcriptional and transtationsl comiral
clements. These methods include in vitrg recombinant DINA techmiques, synfhetic echnigues, and in
vive genetic recombination. (See, e.g., Swmbrook, J. et al. (1989) Mulecular Claiing, A Laboratory
Manual, Cold Spring Harbor Press, Plainview NY. chu 4, 8, and 16-17; Aunsubel, F.M. ef al, (1995)
Cusrent Pratocols in Molecular Biology, John Wiley & Sons, New York WY, ch. 8, 13, and 16.)

A varisty of expression vector/host systems raay be wtilized to contain and express sequences
encoding PP. These iactude, but are not Hmited to, microarganisms such as bacterfa fransformed with
recombinant bacteriophage, plasmid, or cosmid DN A expression vectors; yeast ransformed with yeast
<Epression vectors; insect ¢l systems infected with viral expression veetars (e.g., bacylovirus); plant

ccll systems fransformed with viral expression veciors (e.g., cauliflower mosaic virus, CaMV, or

32



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

20

30

(116) JP 2004-511206 A 2004.4.15

WO 01/81590 PCT/US01/12902

tobacco mesaic virus, TMIV) or with bacterial expression veciors {e.g., Ti ar pBR322 plastids); or
animal cefl systems. (See, e.g., Sambrook, snpra; Ausubel, supra; Van Heeke, G. and S M. Schuster
(1989) I, Biol, Chom, 264:5503-3509; Engelhard, E.K. ot al. (1994) Proc. Nail. Acad, Sci, USA
91:3224-3227; Sandig, V. et al. (1996) Hum, Gene Ther. 7:1937-1945; Takamatsw, N. ((987) EMBO
1. 6:307-311; The McGraw Hill Vearbook of Science and Technology (1992) McGraw Hill, New
York NY, pp. 191-196; Legan, J, and T, Shonk (1984) Proe, Natl. Acad. Sci. USA $1:3655-3659; and
Harrington, LJ. et al. (1997) Nai. Geuet. 15:345-33535.) Expression veciors derived from refraviruses, ‘
adenpviruses, of herpes or vaccinia virases, or from various bacterfal plasmids, may be used for
delivery of mudleotide seyuences to the targeted urgan. issue, or cell population, (Sce, ¢.g.. Di
Micoka, M. et al. (1998} Cancer Gen. Ther. 3(6):330-356; Yu, M. et al. (1993) Proc. Natl. Acad. Sci.
VS A S0(13):6340-6344; Buovler, R M. et al. (1985) Nawrs 317(6040):813-815; McGregor, D.P. et al.
{1994) Mol. Immumnol, 31(3):218-226; and Verma, LM, and N. Somia (1997) Nature 38:239-242.)
The invention is not limited by the host celf employed,

T bacterial systems, a aer of cloning and expression vectars may be selected depending
upon the use intended for polymuclectide saouences encoding PP. For example, routing cloning,
subcloming, and propagation of polymacleotide sequences encoding PP can be achicycd using a
maltifanctional E. coli vector such as PBLUBSCRIPT (Stratagene, La Jolka CA) or PSPORTT plasinid
(Life Technologies). Ligation of sequences sncoding PP iuto the vector’s mmitipls cloning site disrupts
the TaeZ, gene, allowing a colorimetric soreening procedure for identification of transformed bacteria

containtng recombinant moleciles. Tn addition, these vectors may be usefol for ia vitro transcription,

dideoxy seqerencing, single strand rescue with helper phage, and creation of nested deletions in the
cloned sequence, (See, e.g., Van Hegke, G. and S.M. Schuster (1989) J. Biol. Chem. 264:5503-5509.)
‘When karge quantities of PP are seeded, ey, for the produetion of antibodies, vectors which direct Tigh
leved. expression of PP may bewsed. Far example, vectors containing the strong, inducible SPG or T7
bacteriopbage promater may be used.

Yeast expression systems may be used for production of PP. A mumber of vectors coitaining
constitutive or inducible proreoters, such as alpha factor, dlcchol oxidase, and PGH promoters, may be
used in the yeast Specharomyvees cereyisiae or Richia pastoris. In addition, such veclurs direct eitlier the
secretion or niraesiiviar refention of expressed proteing snd enable infegration. of foreign sequences into
ihe host genoune for siable propagation. (See, e.g., Ausubel, 1995, sapra; Bitler, G.A. et al. (1987)
Methods Enzymol. 153:516-544; and Scorer, C.A, et al. (1994) Bio/Technology 12:181-184.)

Plaut systems may also be nsed for expression of PP. Transcription of sequences encoding PP
may be driven by viral promoters, &.g., the 335 and 195 promoters of CaMV used aloneor in
combination with the ameps leader sequence from TMV (Takamatsu, N. (1987) EMBO I. 6:307-311).
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Alternatively, piant promoters such as the small subunit of RUBISCO ar heat shock promoters may he
used (See, ep., Coruzzi, . et &l (1984) EMBO 1. 3:1671-1630; Bmgi'z-e, R. et a1, (1984) Science
224:838-843; and Winter, J. et al. (1991) Results Probl. Celt Differ, 17:43-1035.) These constructs can
be introduced into plant cells by direct DNA iransformation or pathogen-medizied trans{eclion. (Sce.
e.g., The McGraw Hill Yearback of Science and Techuology (1992) MoGraw Hill, New York NY, pp.
191-196.)

T tnammalian cells, a somber of viral-based sxpression systems may be utilized. In cases
where an adenoviras is used as an expression vector, sequences encoding PP wiay be ligated tnto an
adenovirns transcription/translation complex copsisting of the late promoter and tripartite leader
scquence. Insertion in @ non-essentisl E1 or B3 region of the viral genome may be used to obtain
infective virus wiich expresses PP inhost ceBls, (Ses, ¢.g., Logan, J. and T. Shesk (1984) Proc. Natl.
Acad. Sci, USA 81:3555-3659,) [t addition, transcription enbancers, sucli as fhe Rous Sarcoma virus
{RSV) enhancer, tay be used {0 icroase expression in mammalian host cefls. SV40 or EBV-based
vectors may also be used for hiph-level protein expression.

Huran artificial chromosomes (HACs) may also be croployed to deliver larger fragments of
IONA than can be courtained in and expressed from a plasmid. HACSs of about 6 kb to 10 Mb are
construeted and delivered via conventional defivery metfzods (liposomes, polyeationtc amino potymers,
or vesicies) for thecapentic purposes. (See, o.g., Harrington, 1.1 et al. {1997) Nat. Genet. 15:345-355.)

Tor Temg term production of recombinant proteins i mammalian systems, stable expression of
PP in cell Lines is preferved, For example, sequences encoding PP can be transformed into cell lines
using expression vectors which may coptain viral uriging of replication andfor endogenous expression
elements and a seleclable warker gens on the sape ar on o separate vector. Following the inlkodoction
of the vector, cells may be allowed £ grow for abont 1 10 2 days in entiched media before heing
switched to selective media. The purpose of the selectable marker is to confer resistance to a setective
agenf, and its presence allows growth and recovery of cefls which successtully express the introdnced
sequences. Resistant clones of stably transformed cells may be propagated using tissuc culture
techniymes approprivte (o the cell type.

Amy nuber of seiection systems may be used (o recover franyformed cell lines, These lnclnde,
hut are nat limited to, the herpes stmplex virus thymidine kinase and adening phosphoribosyltransferase
genes, for use in 7 and apr colls, respectively. (Ses, a.g.. Wigler, M. ot al. (1977) Call 11:223-232;
Lowy, I et al. (1980) Celi 22:817-823.) Also, antimetahalite, antfhiotic, or herbicide resistance can be
nged 28 the basis for selection. For exatple, dhfr confers resistance to mefhotrexate; neo conifers
tesistance to the amiboghycosides neomycin and G-418, and els and pas confer resistance to
chlorsulfuron and phosphinotricin acetyitransferase, respectively. (See, e.g., Wigler, M. et al. (1980}
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Proc. Nafl, Acad. Sci, USA. 77:3567-3570; Cofbere-Garapin, F. ot al. (1981) 1. Mok Biol. 150:1-14.)
Additional selectabls genes have heen described, e, B and AisD, which alter cellufar requirements
for metaholites. (Ses, e.g., Hartman, S.C. and R.C. Mulligan (§988) Proc, Natl. Acad. Sci. USA
§5:8047-8051.) Visible markers, e.g., anthocyaning, green flucrescent proteins ¢GPP; Clonteeh), B
glucuronidase and its subsirate B-glucuronide, o luciferase und it subsiraie Jucilain may be used.
These markers can be ased not only 10 identilfy transformants, but alse to quantily te amoun. of
transient or stable profein expression atfributable o 2 specific vector system, (See, e.g., Rindes, C.A.
{1995) Methods Mol Riol, 55:121-131.)

Althomph the presence/ahsence of marker gene expression suggests that the gene of interest is
also present, the presence and expression of the gene may need to be confirmed. For example, il the
sexuence encoding PI fy inserted within ¢ marker gene sequence, transformed colls contuining
sequences eneoding PP can be identified by the absence of marler gene lunetion.  Allernatively, o
marker gene can be placed in tandeim with. a sequence encoding PP ender the cantrol of a single
promater. Expression of the marker gene in response to induction ar selection usually indicates
expression of the tandem genie as well,

In general, host cells that contain the nuclele acid sequence encoding PP and that express PP
may be identificd by a varicly of procedures kuowe to those of skill inthe arl. These procedures
include, but are not limited to, DNA-DNA or DNA-RNA hybridizations, PCR amplification, and
protein bioassay or inmnmnoassay techniques which include mentbrane, sohetion, or chip basad
techncjogies for the detection andver gquantification of nucleic acid of profeit sequences,

Tmmunolegical methods for detecting and messuring the expression of PP vsing efther specific
polyelonal or monoclonal antibodies are known in be urt. Examples ol such techniques include
enzyme-linked imawnosorbent assays (ELISAS). radiomummnoassays (RIAs), and flnorescence
sotivated celf sorting (FACS). A two-site, monoclonal-based immungassay utilizing monoclonal
antibodies reactive to two non-interfering eptiopes on PP is preferred, tut a conmpetitive hinding assay
may be employed. These and other assays are well known inthe art. (Seg, e.g., Hampton, R. ef al.
(1990 Serclogicn] Methody, 8 Lahoratory Manual, APS Presg, St. Paul MN, Scet, IV: Coligan, 1.E. et
al. (1997) Current Protocols in Immmuindlogy, Greene Pub. Associates and Wiley-Interscience, New
York NY; snd Pound, J.D. (1998) Inmmnnocheinical Protocols, Flamape Press, Totowa N1.)

A wide variely of Iabcls and conjugation techaiques are lnown by those skifled in the art and
may be used in varions aucleic acid and amine acid assays. Means for producing labeled hybridization
or PCR probes for detecting sequences related to polymucleotides encoding PP inchade oligolabeling,
nick franslation, end-labsling, or PCR amplification using a labeled nuclectide. Alternatively, the
sequences encoding PP, or any fragments thereof, may be cloned into a vector for the production of an
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mRNA probe. Such vectors are known in the art, are commercially available, and may be used to
synthesize RNA probes in vitro by adidition of an appropriate RNA polymerase such as T7, T3, or SP6
and labeled nucleotides, These procedures may he comucted using a vardety of commercially available
Kits, such ay those provided by Amersham Pharmacis Biotech, Promega (Madison WI), and US
Biochemical. Suitzble reporier molesules or labels which may be used for ease of deteclion include

radiamelides, enzymes, fAncrescent, chetnilutninescent, or chromogepic agents, as well as substrates,
cnfactors, inhibitors, magnetic particles, and the like.

Host cells ransformed with nucleotide sequances encoding PP may be culvred uncer
conditfons suitable for the expression and recovery of the protein from cell culture. The protein
produced by a transformed cell may be scereted or retzined intracellniarly depending on the sequence
and/or the veclor uget. As will be undersioud by ihose ol skill in the art, cxpression vectors containiog
palymreizotides which encode PP may be designed to contain signal sequences which direct secretion of
PF throngh a prokaryctic oF eukaryotic ¢l membrane.

In addition, 2 host cell strain may he chosen for its ability to modulate expression of the
inserted sequences or to process the cxpressed protein in the desired fashion. Such modifications of the
polypeptide include, but are not Limited to, acetylation, carboxylation, glycosylation, phosphorylation,
Tipidaticn, and acylation, Post-translationsl processing which cleaves 2 “prepro” or “pro” form of the
protein may also be wsed to specify protein targeting, folding, and/or activity. Different host cells
which have specific cellular machinery and characteristic mechanisms for post-tranglational activities
(e.g., CHO, 1leLa, MDCK, IIEK 293, and WI3B) are available from. the American Type Culture
Collection (ATCC, Manassas V.A) and may be chosen (o ensure the correct modification and processing
of e foreign protein.

Tn another embodiment of the inverdion, natoral, modified, or recombinant mcleic acld
sequences encading PP may he Tigated to a heterologous sequence resulting in translation of a fusion
protein in any of the aforementionsd host systems. For example, a chimeric PP protein containing a
beterologons moiety that can borecognized by a commercially available antibody may facilitate the
screening of pepticie libraries Ror infibiters of PP activity, Heterologous protein and pephide miieties
may also facilitate purification of {usion proteins using commercially available affivity matrices. Such
moieties include, but are not Ymited o, ghutathione S-iransferase (GST), maliose binding protein
(MBF), thiorexionin (Trx). calmodulin binding peptide {CBP), 6-His. ELAG, c-mye, and hemagglntinin
(HA). GST, MBP, Trx, CBP, and 6-His enable purification of their cognate fusion proteins on
immobilized glutathione, maltose, phenylarsine oxide, calmodulin, and metal-chelate resing,
respectively. FLAG, c-mye, and hemagglutinin (HA) enable immnnoatfinity purification of fusion
proteins using commercially available monoclonal and potyclonal antlbodics that specifically recognize.
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these epitope tags. A fusion protein may also be enginesred to contain a proteclytic cleavage site
Tacated between the PP encoding sequence and the heterolagous protein sequence, so that PP may be
cleaved away from the heterdlngons moiety following purification. Methods for Tusion protein
expression and purification are discussed in Ausubel (1995, supra, ch. 10). A varioly of commercisfy
evailable kits may alyo be used {0 facilitale expression and purification of fusion proteins.

T a further ewbodimen of fhe invantion, synthesis of radiofabeled PP may be achieved in vitea
using the TNT rabhit reticulocyte lysate or wheat getm extract System (Promepga). These systems
conple transcription and franslation of pratein-coding sequences operably assnciated with the T7, T3, of
SPf promoters. Translation takes place in the presence of a radiolabeled amine acid precursor, for
example, ¥*S-methionine.

PP of the present invention or fragments thercol niay be used to screen for compounds that
specifically bind to PP, At least ans and up to & phurality of test compounds may be screened for
specific Mnding to PP, Examples of test conpounds inclade antibodies, oligonucleotides, proloins
{e.g., receptors), or smuil molecules.

In one embodiment, the compound thus identitied is closely refated to the natural Hgand of
PP, e.g., aligend or fragment thereof, 4 natural substrate, 4 structural or fonetion:l mimetie, or a
natural binding partner. (See, e.g., Coligan, JE. et al. (1991) Cuprent Protocols i Imoumology 1(2):
Chapter 5.) Similarly, the compound can be closely eelated to the nateral receptor to which PP binds,
or 1o af Teast & fragment of the yeceptor, e.g., the ligand binding site. In either case, the compound ean
be rationally designed nsing known technjques. In one embodiment, scresning for these compounds
nvelves producing appropriate cells which express PP, either as a secreted protein or on the cell
membrane. Preferred cells include cells from. mammals, veast, Drosophifa, or E. coli. Celis
expressing PP or cell membrane fractions which contain PP are then contacted with a test compaound.
and binding, stimulation, or inhibition of astivity of cither PP or the compound is andlyzed.

An asstry may simply test binding of o test compound (o ihe polypeptide, wherein hinding is
detected by a fluorcphore, radioisatope, enzyme conjugate, or other detectable Jabel. For example,
the assay may conprise the steps of combining at least one test compound with PP, either in. solution
or aifixed to a solid support, and detecting the binding of PP 1o the compound. Alferpatively, the
agsay may detect or measuee binding of 2 test compound in the presence of 4 labaled competitor.
Additionally, the assay may be carried out using cell-free preparafions, cherical lbraries, of patural
product mixtures. and the test compound(s) may be free in solution or afflxed t0 4 solid suppost.

PP of the present invention or fragments thereof may be used to screen for compounds that
mogwlate the activity of PP. Such compounds may include agonists, antagonists, ar pattial or inverse

agonists. In one embadiment, an assay is performed nnder condifiors permissive for PP activity,
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wherein PP is combined with at least one test campound, and the activity of PP in the presence of a test
compound is compared with the activity of PP in the absence of the fest compound. A change in the
agtivily of PP in the presence of the test compound is indicative of a compound that modulales the
activily of PP, Alternatively, & tost compound is combined with an in vitro or eell-Ires system
comprising PP under canditions snitable for PP activity, and the assay is performed. In eitber of these

#88aYS, a test compound which modulates the activity of PP aiay do so indirectly and need not come in
direct contact with the test componnd. At least one and up to 2 phurality of test compounds may be:
seroened.

In another embodiment, polyiucleotides encoding PT' or their mammalian homologs may be
“‘knuckcd out” in an anfnual modd systom wsing bomologous recombinglion in eobryonio siem (BS)
cells, Such techuriques ave well kaown in the art and are uselit for the geveration of animat maodals of
homan disease. (See, £.g., U.S. Patent Nunber 5,175,383 and ULS. Patent Number 5,767,337} For
example, monse BES cells, auch as the mouse 129/Sv edll Tine, are derived from the eatly mause erbtyo
and grown in culture. The ES cells are transformed with 4 vector containing the gene of interest
distupted by a macker gone, ¢.g., the neomycin phosphotransferase genc (neo; Capecchi, MR, (1939)
Suience 244:1288-1212), The vector integratey into the corresponding region of the bost genome by
homalegous Tecombination. Alternatively, homologous recombination takes place nsing the Cre-JoxP
system fo kneckout & gene of interest in a tissue- or developmental stage-specifie manner (Marth, 1.1,
(1998) Clin, Invest. 97:1999.2002; Wagner, K.U. et al. (1997) Mucleic Acids Res. 25:4323-4330).
Transformed BS cells are identified and microinjected into mouse ol blastocysts such s those from
the CI7BLG mouse situin, The blastocysis are surgically translered (0 pseudopregirant dans, atid (e
resulting chilmeric progeny are genoiyped and bred to produce heterozygons or howxrygous sirains.
Transgenic animals thus generated may be fested with potential therapentic or toxic agents.

Folynucleatides encading PP may also be manipalated in vitro i BS celis derived from heman
blastocysts. Human ES cells have the potential to differentiate tnto at.least eight separate ccll incages
including .:;ndodcrm, mesoderm, and ectodermal cell types. These cell lineages difforemiate into, for
example, rewral cells, hematopuietic linenges, and cardiomyacytes (Thomsos, LA, ef al. (1998) Science
282:1145-1147).

Palymcleotides encoding PP can @lso be wsed to creats “knockin® humanized anivoals (pigs) ar
transgenic animals (mice or rats) to model human disease. With Imockin technology, a region of a
nolynneleotide encoding PP is injected into animat ES cells, and the injesfed sequence integrates into the
animal cell penome. Transformed oells are injected ifto blastlae, and the blashilae are iniplaated as
described above. Transgemic progeny or inbred lines are studied and treated with potential
pharmacentical agents to obtain information on treatment. of a human discase, Alternatively, & mammmal
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inbred to averexpress PP, e.2., by smeﬁﬂg PP in its milk, may also serve a8 a convenient souree of that
pratein (Janne, 5. ef al. (1998) Biotechnol. Annu. Rev. 4:55-74).
THERAPEUTICS

Chemical and stroctural similarity, c.g., in the conext of sequances and motils, exists
between regions of PP and protein phosphatases. In adéition, the expression of PP is closely
associated with umorous, imnmmetogical, nenrological, placental, reprodactive, and diseased tissuc.
Therefore, FP appears to play & role in mmune sysiem disorders, nenrdiogical disorders, developmental
disorders and el proliferstive disorders inciuding cancer. In the treatment of disorders associated
with increased PP expression of aetivity, it is desirahie to decraase the expresston or activity of PP.
In the treatment of disorders associated with decreased PP expression or activity, it is desivable to
increase the oxpression or activity of F

Therefore, in ooe erabodiment, PP or a firgment or derivative thereof may be administered to
a subject to treat. or prevent a dsorder assoclated with decreased expression or activity of PP.
Examples of suchl disordcrs include, but are not limited to, au immume sysiem. discrder, such, as
acquired inpwnodedicfency syndrome (AIDS), X-linked agammaglobinernia of Bruton, cominon
vaclable immnodeficiency (CVL), DifGeorge’s syndrome (thymic hypoplasia), thymic dysplasia,
isotated TgA deficiency, severe combined immunodeficiency disease (SCIDY), immunodeficiency with
thrombacytopenia and eczema (Wislkott-Aldrieh syndrome), Chediak-Higashi syndrome, chronic
sramwlomutous diseascs, hereditary angioneurotic edemna, immunodelviency associated with Cushing's
disease, Addison’s divease, wdulf tegpiratory distress syndrome, allergies, ankylosing spondylitis,
amyloidosis, ateyuia, asthos, alberosclerosis, autolintrme heclytic anemia, antolnrmune thyroiditis,
autoimmune polyendoctinopathy-candidiasis-ectodermal dystraphy (APECED), bronchitis,
cholecystitis, confact dermatitis, Crofin's disease, atopic dermatitis, dermatomyositis, diabetes mclliius,
emphysems. episedic Iymphopenia wiih lymphooytotoxins, erythroblasiosis fetalis, eryihema sodosum,
alrophic gasiriils, glome:mlvm‘plu’iﬁs; Goodpastre’s syndrome, gout, Graves” disease, Hashimoto's
yroiditis, hypereosinophilia, irrituble bowel syndrome, muitiple sclerosis, myasthenia gravis,
myocardial ar pericardial infiamacion, osteoartaritis, osteoporosis, pancreatitis, polymyasitis,
psariasie, Reiter's syndrotne, thenmatoid arthritis, scleroderma, Sidgren’s syndrame, systamic
anaphylaxis, systemic Tuyus erythematosus, systemic sclerosis, thrombocytopenic purpura, ulcerative
colitis, uvediis, Werner syndrome, complications of cancer, hemodialysis, and oxtracorporeal
circalation, viral, bacterial, fumgal, parasitic, protozoal, and helminthic infections, and trauma, a
neurological disorder, such as epilepsy, ischeniic cerchrovascular disease, siroke, carcbral neoplasms,
Alzhcimer's discase, Pick’s disease, Huntington's discase, dementis, Parkinson's disease and otber

extrupyramidal disorders, amyatrophic lateral sclerosis and otber mofor venron disorders, progressive
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nenral musenlar atroply, retinitis pigmentosa, hereditary sfaxias, multiple sclerosis apd other
demyelinating diseases, bacterfal and viral meningitis, brain abscess, sebhdoral empyema, epidural
absoess, suppurative intracranial thromboephlebitis, oyelitls and radicwtitls, viral central nervous systcm
disease, prion diseases inclnding kurn, Creutzfeldi- Fakob disease, and Gerstmann-Straussler-Scheinker
syudrome, Talal familial insomeis, nuiritionsl and melabolic disenses of the nervous syslem,
heorolbromniosis. wberons scletosis, cearebeloelinal bemangioblostamatosis, enceplmlotrigeminal
synhidrotoe, mental retardation and ather develaprettal disorders of the central nervons system including
Down syndrome, carehral palsy, neuroskeletal disorders, autonomic nervous systera disorders, cranial
nerve disorders, spinal cord diseases, nmaseular dystrophy and other newromuscular disorders,
peripheral nervous gystem disorders, dermatomyositis and polymyositis, inherited, metabolic, endocrine,
and oxic myopathies, myasthents gravis, periodic paralysis, mental disorders inciuding mood, aaxiely,
and gchizophresic disorders, seasonul affective disorder (SAD). akathesty, snnesia, catatonia, diabetic
nenropathy, tardive dyskinesia, dystonias, paranoicl psychoses, postberpetic nentalzia, Tourette’s
disorder, progressive supranuclear palsy, corticnbasal degeneration, and familial frontotemporal
dementia; a developmental disorder, such as renal tebular acidosie, anemds, Cughing's syndrome,
achondroplastic dwarfism, Ducherme and Becker museular dystrophy, epilepsy. gonadal dysgenesis,
WAGR syndrome €Wiltns' fumor, aviridia, gesitowninacy abnormalities, and meniel retardation), Smith-
Magenis syndroms, myelodysplastic syndrome, hereditary mucoepithelial dysplasia, Bereditary
keratodermas, hereditary nenropathies such ag Charcor-Marie-Tooth disease and nenroftbromatosis,
hypothgroidism, hvdeocephalus, selzure disorders such as Syndenham's chorea and cerebral palsy, spina
bifiis, anencephaly, craniorachischisis, congenitsl glaucoms, cataract, and sensorineural hearing loss,
and v cell proliferative disorder, sach as acBnic kevstosis, arleriosclerosis, uilerosclerosis, bursitiy,
citrbosis, hepatitis, mixed conuective tissue disease (MCTTY), myslofibrosis, paroxysmal nocturnal
hemoglobinuria, polycythemia vera, psoriasis, primary thrombocythemia, and cancers including
adenocarcinoma, Jenkamia, lymphoma, melanoma, myeloma, sarcoma, teratocarcinoma, and, in
particular, cancers of the adrenal giand, bladder, bone, bone marrow, brain, breast, carvix, gail bladder,
ganglia, gasiromeestingl tryct, hear, kidney, liver, Ting, muscle, ovary, pancreay, purgthyroid, pends,
prostare, salivary glands, skin, spleen, testis, fymus, thyroid, and ulerus.

n unother embodiment, & vector capable of expressing FP or @ fragment or derivative thereof
may be adminisiered o a subjoct to weat or prevent a disorder associated with decreased expression of
activify of PP including, but not limited to, those described above.

In a further embodiment, a composition comprising 2 substantially purified PP in conjunction
with 4 smitable phartiaceutical carrier may he adiministered to a subject to treat or prevent a disorder
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asgociated with decreased cxpression or activiry of PI* including, but not Hmited (o, those provided
above.

In still another smbodiment, an agonist which. moduiates the activity of PP may be administered
15 a subject to treat or prevent a.disorder associated with decreasedt expression or activity of PP
jocluding, but not Timited fo, those listed above.

Tn a farther embodiment, an antagonist of PP may be administered to a subject to treat or
provest a disorder associated with increased expressiom or activity of PP. Examples of such disorders
include, but arc not limited to, thove Immune system disorders, neurciogical disordess, develapmental
disorders and cell profiferative disorders, incinding cancer described above. In ane aspect, an antibody
which specificafly binds PP may be nsed directly as an antagonist or indirectly as a targeting or delivery
raechaniste for bringing a pharnacemntical agent to cells or tissnes which express PP,

Tn an additional embodiment, a vector expressing the complemernt of the polynucleotide
encading PP may be administered to a subjeet lo treat or prevenl a disorder associated with increased
crpression or activity of PP inchuding, but not Himiled to, those described above.

T otlier ewbodinlents, any of the proteins, antagomists, antibodies, agonists, complementary
sequences, tn vestars of the invantion may be administersd ia combination with other appropriate
therapentic agents. Selection of the appropriate agents for nsc in combination therupy 1ay be made by
one of ordinary skifl in the art, according to conventional pharmaceutical pripvipies. The combization
of therapeutic agents may act synorgistically to effect the trentment. or prevention of the various
disorders described sbove. Using this approach, one may be able fo achieve therapentic efficacy with
Jower dosages of each agent, thus reducing the parental for adverse gide effects.

An amaponist of PP may he produced using metheds which are generally kpown ip the art. In
particular, purificd PP may be nsed 80 produce antibodies o to gereen libruries of pharmacentica
agents to Kentify those which specifically bind PP, Antibodies to PP may also be generated using
methods that arc well known in the arl. Such sniibodies nay fnclade, but are oot Muited 1o, paiyclonal,
mopocjopal, chimeric, and single chain antibodies, Fab fragments, and fragments produced by a Fab
expression library. Neutralizing antibodies (.e., fhose which inbibit dimer formation) are generally
prefetged for therapentic vge.

For the production of antihodies, vations hosts ncluding goats, rabbits, rats, mice, hunans,
and others may be immunized by Injection with PP or with any fragment or oligepcptide thereof witich
has immunogenic properties. Depending on the host species, various adjuvants may be used o increase
inmmunological response. Such adfevants inchude, but arc not Emited to, Fround's, mineral gels soch as

dlnminu hydroxide, and swrface active substances such as lysolecithin, ploranic poiycls, polyasions,
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peptides, ofl comilsions, KLH, and dinfirophenol, Among adfuvants vsed in humans, BCG (bacitli
Calmette-Guerin) and Corvpebacterfym parvum arc especially preferable.

It js preferred tha the oligopeptides, peptides, or fragments nsed to induce antibodies fo PP
have an amino acid sequerce consisting of at least ahont 5 amino acids, and generally will consist of at
Teast about 10 amino acids. Tt is alsn preferable that these dligapeptides, peptides, or fragments are
jdensical to a portion of the amine acid sequence of the natural protein.  Short stretches of PP amino
acids may be fused with those of anothor protein, such 2s KLH, snd antibodies to the chimerie molecule
may be prodyced.

Monoconal antibodies (o PP wnay be preparex using any techmitue wiich provides for he
producticn of antibody molecules bry comtinons cetl lines in cultore, These inchide, but are not lipted
0, the hiybridoma technique, the faman. B-celi biyhridoma technique, and the BB V-iybridonsa.
technique. (See, ez, Kohler, G, et al. (1975) Nature 256:495-497; Kozhor, D. et al. (1985 1.
Immuncd. Methods §1:31-42; Cote, R.J. et al. (1983) Proc, Natl. Acad. Sci. USA 80:2026-2030; and
Cule, 5.P, et al. {1984 Mol Cell Bicl, 62:109-120.)

I agddition, technigques developed for the production of *chieric antibodies,” such 25 the
gpticing of mouse aptibody genes to lumian antibady setes ta oblain a mclecule with appropriate
apfigen specificity and hiclogical activity, can beused. (Sce, e.g., Morrison, S.L. et al. (1984) Proc,
Natl, Acad Scf. USA 81:6851-6853; Neuberger, M.S. et al. (1484) Natore 312:604-608; and Takeda,
S. et al. (1935) Natore 314:452-434.y Alfernavivcly, fechiniques deseribed fox the production of single
chain antibodies may be adapted, using methods kuows in e art, to produce PP-specilic single chain
antihodies. Awtibadies with related specificity, bus. of distinct idiotypic compasition, may he ganerated
by chain staffling frowm random condbinatorial immunogiobulin libraries. (See, &g, Burton, D.R_
(1993} Proc, Natl, Acad. Sci. USA 88:10124-10137.)

Antibodics may also be produced by inducing in vive production in the Iymphocyte population
or by scresning immenoglobulin librazies or panels of highty specilic binding reagents 4s disclosed in
the literature. (See, e.g., Orlandi, R. et al. (1989} Proc. Nafl. Acad. Sci. USA 86:3833-3837, Winter,
G. ef al. (1991) Nature 349:293-299 )

Antibody fragrents which contain specific binding sites for PP may also he generated. For
exaraple, such fragments include, but are not Hmited to, Flab'), fragments produced by pepsin. digestion
of the antlbody mdlecule and Fab fragments generated by reducing the disulfide bridges of the Flab)2
fragments, Alternatively, Fab expression librarics may be constructed to allow rapld and easy
ideatification of monoclonal Fab fragments with the: desired specificity. (See, e.g., Huse, W.D. et al.
{1989 Scicnee 246:1275-1281.)
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Various fmmunoassays may be osed for screening o identify antibadies having the desired
specificity. Nutmerous jratocols for compediiive binding or inaunoradiomelric assays using either
polyclond or monoclonal antibodies with established specificities are well. known. in the art. Such
immunoassays typically involve the measurement of complex formation hetween PP and its specific
antibody, A two-site, monoclonal-based immunoassay utilizing monoclonal anibadies reactive to two
non-intexfering PP epitopes is generally nsed, but & competitive binding assay may also be employed
(Pound, supra}.

Varions methods such as Seatchard anakysis in conjunction with tadioinemunodssay techoigues
may be used t assess the affivity of aptibodies for PP, Affinity is expressed as an asgoctation constant,
T, which is defined as the malar concentration of PP-antibody complex. divided by the molar
congentrations of free antigen and free antibody under equilibrium conditions. The K, determined for 2
preparatton of polyclonal antibodies, wiich are heterogeneons in their affinities for nmitiple PP
cpitopes, represents (he average afliniy, or avidily, of the antfbodies for PP. The K, determined for a
preparation of monoclonal antibodies, which, are monospecific for a parliculsr PP epitepe, represenls a
trie rapasure of affinity. High-affinity antibody preparations with K, ranging from abeut 10” to 10™
Lémole are preferred for use in immonoassays in which the PP-antibody complex ymast withstand
rigorous manipulations. Low-affinity antibody preparations with K, ranging from ahout 107 to 107
Lfmoic arc preferred for use in immunopurification and siwflar procedures which ultiately require
dissociation of PP, preferably in active form, from the antibody (Catty, D, (1988) Antibodies, Volume
L A Practical, Approach, TRL Press, Washingfon DC; Liddefl, 1LE. and A. Cryer (1991) A Practical
Gnide 1o Monodlonsl Antibadies, Tohn Wiley & Sans, New York NY).

The titer and avidity of polyclonal antibody preparations may be further evaluated to determine
the quality and suitability of snch preparations for cortain downstrean, applications. For example, &
polyclonal antizody prepuration contrining at Ieast 1-2 mg specific antibody/mb, preferably 5-10 mg
specific antibody/ml, is generally employed Dn procedures Tequiring precipitation of PP-antgbody
complexes. Procecres for evaluating antthody specificity, titer, and avidity, and gnidelines for
antibody quality and usape in various applications, are generally available. (See, e.p., Catty, supea, and
Coligan et al. supra.)

In another embodiment of the invention, the polytucleotides encoding PP, or any fragmett of
complement thereof, way be used for therapeutic purpeses. In one aspect, modifications of gene

ezpression can be uchieved by desigrin, 1P ATy sequences or andisense moleoules (DNA, RNA,

PNA, or modified oligonucleotides) fo the coding or regulatory regions of the genc encoding PP Such
technology is well known in the art, and antisense vligosuclentides or larger fragments can bo designed

M
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fromm varlons locations along the coding or control reglons of sequences encoding PP, (See, e.8.,
Agrawal, 5., cd. (1296) Antiscnsc ‘herapeutics. Humana Press Inc., Totawa NJ.)

In therapeutic vse, any gene delivery system suitable for introduction of the antisense
srqQUences into appropriate target cells can be used. Antisense sequences cail be delivered
infracelutarly in the form of an expression plasmid which, updn transeription, produces 4 sequence
corplementary {0 at least a portion. of the cellwlar sequence encoding the target protein. (See, e.8,,
Slater, LE. <t al. {(1998) J. Allergy Cli. mmunol. 102(3):469-475; and Scanlon, K.J. et al. (1995)
A13):1288-1296.) Antisense seyuences can also be inlroduced intracellularly through the use of viral
yectors, such as retrovirus and adeno-associated virus vectors. (See, e.g., Miller, AD. (1990) Blood
T6:271; Ausubel, supra; Uckert, W. and W. Walther (1994) Pharmaacol. Ther. 63(3):323-347.) Other
geae delivery mechand sms inchude liposome-derived systoms, arlificial virgt covelopes, and olher
systems known in fhe art. (See, e.g., Rossi, L1, (1995) Br, Med. Bull. 51{1):217-225; Boado, R.1. et
al, (3998) 1. Pharm. Sci. 87(11):1308-1513; and Morris, M.C. ef al. {1997} Nucleic Acids Res.
25(14)%:2730-2736.)

Tn ancther embodiment of the invention, polymuclectides encoding PP may be nsed for somatic
or germline gene therapy. Cene therapy may he performed to (I) correct a genetic deficiency (e.g., in
the cases of severe combined immunodeficiency (SCITN-X1 disease characterized by X-linked
inheritance {Cavazzana-Calvo, M. et a1, (2000) Science 288:669-672), severe combined
iommnodeficiency syndrome associated with an inherited adenosine deaninise (ADA) deficiency
(Blaese, R.M. et al. (1895} Science 270:475-480; Bordigoan, C. ef al. (1995) Science 270:470-475),
cystic fibrosis (Zabner, J. cf al. (1993) Celt 75:207-216; Cyystal, R.G, ot al. (19495) Hui, Gene
Therapy 6:643-666; Crystal, R.G. et al. (1995) Hum. Gene Therapy §:667-703), thalassanyias, familial
hypercholesterolemia, and hemaphilia resutiing from. Factor YIIT or Factor IX deficiencies (Crystal,
R.C. (1599) Science 270:404-410; Verma, 1.M. and N. Somiz (1997) Nature 389:239-242)), (if)
express a conditionally lethal gepe praduct (e.8, i the case of cancers which result from unregulated
ccll prefifecation), or (i) cxpress a protein which affords protection against intraceflular parasiics (e.g.,
against numan retrovirnses, such as human immunodeficiency virus (HIV} (Battimore, D. (1988)
Natee 335:395-396; Poesclila, B. et 1. (1994) Proc, Nafl. Acad. Sci. USA. 93.11395-11399),
hapatitis B ar & vitns (HBVY, HCVY); fungal parasites, such as Candida albicans and Paracoceidioides
hrasiliensis; and protozoan parasites such as Plasmodiom falchparum and Trypavesemna cruzi). o the
case where & genetic deficiency in PP expression or regulation canses disease, the expression of PP
from an appropriate population of transduced cells may alleviate the dlinical manifestations caused by
the genetie deficicney.

JP 2004-511206 A 2004.4.15
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It & farther etpbodiment of the invention, discases or disorders cansed by defictencies in PT are
treated by constracting mammalian expression veetors cacoding PP and introducing thesc vectars by
mechanical means into PP-doficlent cells. Mechanical transfer techuologies for use with cells in vive or

e vitre incinde (1) direct IINA microinjection into individnal cells, (if) balkistic gold particle delivery,
(it#) liposome-mesdiated trapsfection, (iv) receptor-ruediated gene transfer, and (v} the use of DINA
transposons (Margan, R.A, and W.F. Anderson (1993) Anmn. Rev. Biochem, 62:191-217; Ivics, Z.
€1997) Celi 91:501-510; Boulay, IL. and H. Récipon (1898) Cure. Opin. Biotechnol. 9:445-450).

Expreysion vectors that may be effective for the expression of PP include, but are not Timitcd
10, he PCDRNA 3.1, EPITAG, PRCCMYVZ, PREP, PYAX vectors (Tnvilrogen, Carlsbad CA),
PCMV-SCRIPT, FCMV-TAG, PEGSH/PERV (Stratngens, La Jolla CA), and FTET-OFF,
PTET-ON, PTRE2, PTRE2-LUC, PTR-HYG (Cloitech, Palo Alto CA). PP may be expressed using
(i) a constitetively active promatar, (&g, from cytomegalovirus (CMV), Rous sarcoma virus (RSV),
SV40 virns, thymidine kinase (TI), or B-actin genes), (if) an inducible promoter €e.g., the
tetracycline-regulated promotor (Gossen, M. and H, Bujard (1992) Proe, Natl, Acad, Sci, USA
BR:5547-5551, Gossen, M, el al, (1995) Scignoe 268:1766-1769; Rosst, F.M, V. and HM, Blau (1998)
Curr, Qpin, Bigterhool. 9:451-456), conpmencially available i the T-REX, plasmid (Invilvogen)); the
sctdysone-inducible promoter (available i the plasmids FYGRXR and PIND; Tnvitrogen); the
FISU6/rapamyein inducible promoter; or the RU486/mifepristane inducible promoter (Rossi, MLV,
and Blau, H.M. supra)), or i} o Gssue-specific promoter or the native promoter of the cndogenous
geue encodiag PP fron a normal individual,

Commercially available fiposoms transformation kits {e.g., the PERFECT LIFID
TRANSFECTION KIT, available from Tnvitrogen) allow one with ordinary skilt in the art to deliver
palynucicotides to target cells it culture and require minimat effort to optitaize experimental
parameters. Jn the alternative, transformation is performed using the calclum phosphate method
(Gralam, F.L. aud A.), Eb (1973) Virology 52:436-467), or by clectroporation (Meumaon, E. ef ul.
(1982) EMBO J. 1:841-845). The inkrodustion of DNA to primeary cells reguires modilication of these
standardized mammalian trapsfection protocols.

Tn another embodiment of the: invention, diseases ot disorders caused by genetic defiscts with
respect t0 PP expression are freated by constructing a retrovirus vector consisting of (i) the
polynucleotide encoding PP under the controt of an independent premoter or the retrovirns lomg terminal
repaat (LTR) promoter, (1) appropriate RNA packaging signals, and ({if) a Rev-responsive element
{RRE) along with additional retrovirus cis-acting RINA sequences and coding sequences required for
offitient voetor propagation.  Retrovirus vectors (2.8, PFB and PEENEO} are commercially available
(Stratagens) and are based on published data (Riviere, 1. et al. (1995) Proc, Natl, Acad, Sci. USA

45



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

20

25

3¢

(129) JP 2004-511206 A 2004.4.15

WO 01/81590 PCT/US01/12902

92:6733-6737), incorporated by refercnce hiereln, The vectar 3§ propagated kn an approptiate vestor
producing cell Hine (VPCL) that expresses an envelope gene with a tropism. for receptars on the {acget
cells or a profuiscucus envelope protein such as VSVg (Armentano, D, et ab. (19873 J. ViroL 61:1647-
1650; Bender, MLA. et al. (1987) §. Viwol. 61:1639-1646; Adam, M.A. and A.D. Miller (1938) I. Virol.
#2:3802-3806; Dull, T. et &, (1998} 1. Virol. 72:8463-8471; Zuferay, R. et al. (1998) I. Virol
T72:9873-9880). U.S. Pavent Numher 5,910,434 to Rigg ("Merhod for obtaining retrovirus packaging
ccll lines producing high transducing cfficiency retroviral supcrnatant™) discloses a method for
obtaining retrovirus packaging celt lincs and is hereby incorperated by refeeence, Pyopagstion, of
refrovitus vectors, trapsduction of a population of eells (e.8., CID4* T-cells), and the return of
teansdhrced cells to a patient are proceduras well known 0 persons skilled in the art of geve thecapy and
Bave been well documented (Ranga, U. et al. (1997) T. Vicol. 71:7020-7029; Baner, G. et al. {[997)
Blood 89:2259-2267F, Bonyhadl, M.L. (1997) J. Vital. 71:4707-4716; Ranga, U. et ai. {1998} Proc.
Natll. Acad. Sci, USA 95:1201-1206; Su, L. (1997) Blood 89;2283-2290).

In the alternative, an adenovimus-hased gene therapy delivery system is used to deliver
polynuclectides encading PP to cells which have one or more genetic ahnormalities with respect. ta the
expression of PP. The construction and packaging of adepovirus-based vectors are well known. to those
with ordinary skifl in the art. Replication defective adenavirus vectors liave proven to be vergatile for
mporiing genes sncoding imimunoregulatory proleins into intact islefs i the pascreas (Csete, ME. &t
al. (1995) Transplantation 27:263-268), Potentially nseful adepoviral vectors are described in U.S.
Patent Number 5,707,618 10 Armentanc ("Adenavirs vectors for gene thetapy™), her€hy ncoeporated
by reference. For adenoviral vectors, see also Antinozzi, PLA. et al. (1999) Aunu, Rev. Nutr.
19:311-544 and Verma, 1L.M. and N. Somia (1997) Nature 18:389:230-242, buth Incorperaied by
reference hiegein,

Tn another alternative, a berpes-based, gene therapy delivery system is used to deliver
potymeciontides encoding PP to target calls which have one of mors gepetic abnorsaalitics with respect
10 the expression of PP. Theuse of herpes sinplex virns (FISV)-based vectors may be especially
valuable for introducing PP 0 cells of the central nervous system, for which HSV has a tropism.. The
congtruction and packaging of herpes-based vectors are well known ko those with ordinary skill in the
art, A repHeation-competent horpes simplex virus (HSV) type 1-based vector has been used to deliver a
reporiar gene o the cyes of primates (Liv, X. ot al. (1999) Exp. Eye Res. 169:385-395). The
construction of @ HSV-1 virus veelor Bag 8150 been disclosed i defail in U.S. Patent Nomber 5,804,413
to Deluca ("Hezpes simplex virus strains for gene rapsfer"), which is hereby mcorporated by
reference. LS. Patent Mumber 5,804,413 teaches (i use of recombinant HSV d92 which consists of 2

genome confaining at least one exogenous gens 1o be fransferred to a cell under the controt of the:
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appropriate promoter for purposes including nman gene therapy. Also taught by this patent are the
comstruction and use of recombinant SV straing deleted for ICP4, ICP27 and ICF22. For HSY
vectors, see also Goins, W, et al. (1999) J, Viral, 73:519-532 aud Xu, H. et at, {1994) Dev. Biol.
163:152-161, hereby incorporated by reference. The manipulation af cloned herpesvirus sequences, the
generation of racombinant vims following the transfection of multiple plasmids containing different
seprments of the large herpesvirus genomes, the growth and propagation of herpesvirus, and the
infection of cclls with herpesvirus are techniques well known to those of ordinary skill in tho art.

In another alternative, an alphavirug (positive, single-giranded RNA. virgy) veetor is used to
deliver polynucleotides encoding PE to target cells, The biology of the prototypie alphaviras, Sernbiki
Forest Virns (SFV), has been studied extensively and gens transfer vectars bave been based on the SFV
gemome (Garoff, . and K.-J. Li (1998) Cumr. Opin. Biotechnol. 9:464-469). Daring a¥phavirus RMA
replication, a subgenomic RINA is generated that normally encodes the viral capsid proteins. This
subgenomic RNA replicates to higher levels than the full length genomic RNA, resulting in the
averproduction of capsid proteing relative 1o the vieal proteing with epzymatic sctivity (2.g., protease
and palyerase). Similwly, inserting the coding sequence for PP jote the alphavirug genome in place of
the capsid-coding regicn results in. the production of a large amber of PE-coding RNAs and tle
synthesis of high levels of PP i vector transdnce cells. While alphavirus infection is typically
associated with cefl Iysis within a few days, the ability to establish a persistent infection in hamster
normal kKdney cclts (BHK-21) with a varianl of Sindbis virus (SIN} indicates thal the 1yijc replication
of alpiaviruses can be altered to suit (e peeds of the gene terapy application (Dryge, S.A. el al.
(1897) Visology 228:74-83). The wide host range of afphavimses will alow the introduction of PP
ko a variety of cell types. The specific transduction of a subset of cells i a popndation may require
the sorting of 118 priot to transduction. The methods of mantpulating infections cDNA, clones of
alphavirnses, performing afpbavirs ¢cDNA and RNA transfections, and pecforming alphavires
infzeiions, are well known o those with ordinary skill In the art.

Oligonoeleotides derived from the trunscription initiation sife, e.qr., between ubout positions - 1¢
and +10 from the start site, may also be employed to inbibit gene expression. Similarly, fohibition can
e achieved using tiiple helix base-paiting methodolagy. Triple helix pairing is ugefil becanse it causes
inhibition of the ability of the double helix o open sufficiently for the binding of polymerascs,
transeription factors, or regulatory molecnies. Recent therapeutic advances using tripiex DINA have
been deseribed inthe literature. {See, e.£., Gee, LE. et al. (1994) in Huber, B.E. and B.I. Cazr,
Molecular and Enminologic Approaches, Futuea Publishing, Mt Kisco NY, pp. 163-177.) A
complementary sequence or antiseuse mokocule may also be designed to block transtation of IMRNA by
preventing the trunscript from binding to ribosomes.
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Ribozymes, enzymatic RMNA molecules, may also be used to catalyze the specific cleavage of
RNA. The mechanism of ribozyme action involves sequence-specific hybridization of the ribezyme
molecule to complementary {arget RNA, followed by endonucleolytic cleavage. For example,
engineered hammarhesd wotif ribozyme molecules may specilically and etficiently catalyze
endomuclecytic cleavage of sequences encoding PP.

Specific rihozyme cleavags siies within any potenttal RNA target are injtially identified by -
scanning the targer molecule for ribozynne cleavage sites, including the following sequences: GUA,
GUU. and GUT, Qe identificd, short RNA soquences of between 135 and 20 ribonuclectides,
correspotding to the zegion of the fargel gene confaining the cleavage site, may be evaluated for
secondary stracturad features which may resder the ofigonucleotide inoperable. The suitability of
candidate targets may also be evaleated by testing accessibility to hybridization with complementary
oliponuclsotides using ribonuclease protection assays.

Complementary ribonucleic acid molecties and ribozymes of the invention may be prepared by
any method known in the att for the synthesis of mcleic acid molectdes, Thcese include techniques for
chemically synifiesizing oligonuclentides such 45 solid phase phosphoramiddile chenyicul synthesis,
Alternatively, RINA molecules may be generated by o vitro and in vivo transcription of DNA. sequences

encoding PP, Such DNA sequences may he incorporated into 2 wide variety of vectors with snitable
RNA palymerase promoters such as T7 or SP6. Allernatively, these cDNA constructs that synthesize
complementary RNA, constitutively or inducibly, car be introduced fimto cell lines, oclls, or tssues.

RNA moleculos muy be medified (o ncreas: infracollular stability and hali-lite. Possitle
moditications include, but are nat lmited to, the addition of flanking sequences at the 5" andlor 3" ends
of the molecale, or fhe nse of phosphototfioate or 27 O-methy] rather fhan phosphodiesterase Tinkages
within the backbone of the molecule. This concept is inberett in the production of PNAS and canbe
cxfended in afl of thesc molecules by the inclusion of nontraditional bases such as incsine, queosine, and
wybuiogine, as well as acetyl-, methyl-, thio-, and similuely moditied forms-of adenine, ¢ytidine,
guanipe, (hymine, and uridine which are nol us casily recognized by endogenous endonucleases.

An additional embodiment of the invention encompasses a method for screening for a
compound which is effective in altering expression of a polynucleotide encoding PP. Compotnds
which may be effective in altering expression of # specific polynucieotide may inchide, but are not
limited to, oligonuclectides, anlisense oligonucteotides, Wiple helix-forming oligonaclieotides,
transcription factors and other polypeptide transcriptional regulstors, and poti-mactomolecklar
<herieal entiifes which are capable of interacting with specific polynucleotide sequences. Effective
<ompounds may alter pelynucleotide cxpression by acling as either inhibitors or promoters of

polymcleoticie expression, Thus, in the freatment of disorders associated with increased PP
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expression or activity, a compaund which specifically inhibits expression of the polynncleotide
cneoding PP may be therapewtically usefwl, and in the treament of disorders assoclated with decrensed
FP expression. or activity, a compound which. specifically promotes expression of the polynucientide
encodihg Pi’ may be therapenfically useful,

At least one, and up {0 @ phanality, of test componnds way be screened [or effecliveness i
altering expression of a specific polymcleotide. A test compoind may be abtained by any method
commonly known in the arf, including chemnical modification of a comipound knowd to be effective in
alicring pulynucleolide expression; selection from an cxisting, conmnereially-available of proprietary
Library of naturafly-ocenring or non-natueal cremical compounds; tatiohal desigh of a compound
hased on chemical m@or strucinral properties of the target polynucleotide; and selection from a
Tibrary of chemical compounds ereated combinaforially or randownty, A samplc comprising &
palyimcleotide encoding PP is exposed to at least one test compoumd thus abtained. The sample may

comprise, for examyile, an intact or permeabilized cell, or an jn vitrg cell-free or reconstituted

bicchemical system. Altcrations in the expression of a polynucicotide encoding PP are assayed by
any method commonly known inthe art. Typically, the expression of a specific nucleotide is detected
by hybridization with a probe having a nucleotide sequence complementary (o the sequence of the
polypudectide encoding PP, The anount of bybridlzationmay be quantified, thus forming the basis
for a comparison of the expression af the polynucleotide both with and without exposure fo one or
mors test compounds. Detection of a change inthe expression of a polynudentide oxposed (o a test
compeund indicates that the test compound is effective in altering the expression of the
polynucieotide. A screen for a compound effeciive in altering expression of & specific polynucleotide
van be carricd owt, For example, using a Schizesaccharomyces pombe gene expression system (Adkins,
D, et al. (1999} U.S. Patent No. 5,932,435; Arndt, G.M. et al. (2000) Nuclefc Acids Res. 28EIS) ora
Tuman cell Tine such as Hela cell (Clarks, M.L. et al. (2000} Biochem, Biophys, Res, Commmun,
268:8-13). A particular embodiment of the present inventon involves sereening a combinalorial
likeary of oligomuclestides (such ag decxyﬂbommléolides, ribonuclentides, peptide mncleic acids, and
modified oligomucleotides) for antisense activity against a specific polynucieotide sequence (Bruice,
T.W. sl al. (1997} U.S. Patent No. 5,686,242; Braice, T.W. et al. (2000) U.S. Pateat No. 6,022,691).
Maay methods for introducing vectors info cefls or tissues are available and equally suitabie for

use jn vivo, jn viteo, and ex vivo., Feor ex vivo therapy, vectors may be introdoced into stem cells taken

from the patient ang clonally propagated for avtologons teatisplant back info that same patient.
Delivery by transfection, by lippsome injections, or by polycatinnic amino polymers may be achieved
using methods which are well known in the art. {(See, ez, Goldman, C.K, et al. (1997) Nat.
Diotechnol. 15:462-466.)

49

JP 2004-511206 A 2004.4.15



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

10

15

30

(133)

WO 01/81590 PCT/US01/12902

Any of the therapentic methods deseribed above may be applied to any subject in need of such
therapy, including, for example, mamemals such as humans, dogs, cats, cows, harses, rabbits, and
monkeys.

An addiional embodiment of the inveption relates 10 (he administration of a composilion which
generally comprises an active ingredient tormulated with & pharmscentically acceptable excipiest.
Exeipients iy iciade, [of example. sugars, starehes, cefiuioges, gums, and proteins. Vatious
formmlations are commonly known, and are thoroughly discussed in the latest edition of Remington’s
Pharmacentical Sciences (Marck Publishing, Easton PA). Such compositions may consist of PD,
antibodies to PP, and mimetics, agonists, antagonists, or inhibitors of PP.

The compositions utilized in ihis invertion iway be administercd by any number of Toatcs
inclucking, but sot lwited 1o, oral, iMravenous, inframuscalar, nfra-arierial, intramedullary, intratbecal,
ntra ventrigular, pulmonaty, ansdernial, subeutaneous, intraperitongal, intranasal, enteral, topical,
sublingual, or rectal meais.

Compositions for pulmonary administration may be prepared in liquid or dry powder farm,
These campositions are generally aerosolzed Immediatcly prior to inhalation by the patient, [n the case
of small wolecules (e.g. tradidonal low molecular weight organic drugs), aeroscl delivery of fast-acting
tarmwlations is well-knowa in the art. Tu the case of macromoleoules {e.g. larger peptides and proteins),
recent developments in the field of pulmeonary delivery via the alveolar region of the [ung have enatled
the practical delivery of drugs such as insulin to hiood citcalation (ses, e.g., Patton, 1.5 et al,, US.
Pateni No, 5,557,848), Pulmowary delivery has the advantage of administration withowt needle
injection, and obviates the need for polentially Loxiv penefraiion ephuncers,

Compositions suitable for vse in the inveation. uclude compositions wherein the active
ingredients are contained in an effective amonnt to achieve the intended purpose. The determination of
an effective dose is well within the capability of those skilled in the art.

Speciatized forms of compositions may be prepared for direct intraceliutar delivery of
macromelecnles comprising PP or fragments thereof. For exarnple, Kposome proparations containing a
cell-impermiesblc macromolecule may promote cell fesion and miraceluluy delivery of the
naeromplecule, Altermatively. PP or a fragment fhereof may be juined Lo i short cationic N-termibal
portion from he HIV Tat-1 protein. Fusion proteios thus geperated have heen found to transcuce into
the cells of all tissues, inclading the brain. in a mouse mode] system, (Schwarze, S.R. et al. (1999)
Science 285:1569-1572).

For any conponnd, the therapetically effective dose can e estimated initially either in cell
culture assays, e.g., of neoplastic cells, or in animal models such as mice, rats, rabbits, dogs, monkeys,
or 7rigs. An animal model may also e used to determine the appropeiate concentration range and roule
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of administration. Such indurmation can. then be used to deterinine useful doves and Toutes lor
acministration in hmmans.

A therapeutically effective dose refers to that amonnt of active ingredient, for example PP or
frapments thereof, antibodies of PP, and agonists, antagonists or inhibitors of PP, which ﬁe}iorates the
syraptoms of conditton. Therapeutic efficacy and toxicity may be determined by standard
Pharmucetical procednres i cell eultures or with experimentil animals, yuch ay by caleulaling the
EDs, (the dose thepapentically effective in 50% of the population) or LD, (the dose lethal to 509% of the
population) statistics. Ties duseratio of (oxic to therapeutic effects is the: (rerapeutic index, which can
be expressed as the T.D,/EDy, ratio, Compositions which exhibit Targe fherapentic indices are
preferred. The data ohtained from cell culmee assays and anitnal studiss are used to formulare a range
of dosage for texman use. ‘The dosage contained in such compositions is preferably within a range of
circulating concentrations that incudes e EDy; with lithle or no toxicity. The doyage varics within thiv
range depending wpon the dosage form employed, the sensitivity ol the patient, 2nd the roate ol
aduinisiration.

‘The exact dosage wilk be determined by the practitioner, in light of factors related t the subject
requiring treatment. Dosage and administration are adusted to provide sufficient levels of the active
mwoicty ar to maintain the desired effeet, Factors which may be taken into account include the severity
of Bhe disease stale, the gencral healih of the subject. Qw age, weight, and gender of the subject, time
and frequency of administration, dmg combination(s), reaction sensitivities, and vesponss to therapy.
Toug-acting compositions may be administered every 3 to 4 days, every week, or hiweskly depending
on the half-life and clzarance rate of the particular formulation,

Normal dosage amonnis may vary from abow 0.1 zg o 100,000 g, up o & total Josc of
about 1 gram, depending upun the route of administration. Guidance as to parlicular dosages and.
methods of defivery is provided in the Hierature and gensrully available to practifioners in the art.
These skitled in the art will employ Gifferent formnlations for mcleotides than for proteins or their
inhibitars. Similarly, delivery of palymicleotides or polypeptides will be specific to particnlar cells,
conditions, Incations, ate.

DIAGNOSTICS

In anotber embodiment, antibodies which specifically bind PP may be used for the dlagnosis of
disorders characterized by cxpression of PP, or in assays to monitor patients heing treated with PP ur
agonists, antagoniss, or ishibilors of PP, Antibodics usciul for diagnostic purposes iy be prepared in
the samme anner as described sbove for therapeytics, Disgnostic assays [or PP itclude methods which
utilize the aptibody and a label to detect PP it fuman body fluids or in extracts of cells or tissnes. The
antibodies way be wsed with or without modification, aud may be labsled by covalent or nop-covalent
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attachment of a reporter mofecule. A wide variety of reporter molecules, several of which are desciibed
above, ate Kuown in the art and 14y be used.

A variety of protocals for measuring PP, fociuding ELTSAs, BLay, and FACS, are koown in
the art and provide a basis for dingnosing ultered or abmormal levels of PE expression. Norwal or
standard values for PP expression are established by combining body flmids or cell extracts taken. from
normal mammalian subjects, for example, human subjects, with antibodies to PP undsr conditions
suitable for complex formation. The amount of standard complex forntation piay be. quantitated by
varions methods, such as photometric means. Quantities of PP expressed in subject, controf, and
disease sumples from biopsied tissues are compared with the standard values,  Deviation bebween
standard and subject values establishes the paramelers for dingnosing disease.

Tov another embodiment. of the inventian, the polyrmcleotides encoding PP may be wsed for
diagnostic purposes. The polynnclectides which may ke vsed include ofigonicleotide sequences,
complementary RNA and DNA molecnies, and PNAs. The polynuclentides may be used to detect and
quantify gene expression in hiopsied tssues in which expression of PP may be correlated with disease.
The disgnostic assay may be vyed 0 defermine absence, presence, and oxeess expression of PP, and lo
monitor regulation of PP levels during therapentic intervantion.

T one aspect, hyhridization with PCR prcibes which are capable of defecting polyrucientide
sequences, including genomic sequences, encoding PP o ciosely related motecules may be used to
identify muclele acid scquenees which encode PP, The specificity of the probe, whether i 1s made from
a highly specific region. c.g., the 5 regulatory rogion, or from & Toss specifie region, ¢.g., a conserved
matif, and the stringency of the hybridization or amplification will determine wheter the probe
identifies omly natorally ocomring sequences encoding PP, allelic variants, or related seqmences.

Probes niay also be used for the detection of related sequences, and may have at least 50%
sequence identity to any of the PP encoding sequenices. The hybridization probes of the subject
invention may be DNA or RNA and may be derived from the seqnence of SEQ D NO:6-10 or from
genomic seguences including promoters, enhancers, and mirons of the PP genc.

Meaus for producing specific iybridization probes for DNAs encoding PP inchide the cloning
of polynncleotide sequences encoding PP or PP devivatives info vectors for the production of mENA
probes. Snch vectars are known in the ait, are conmmercially available, and may be vged to synthesize
RNA prabes in vitro by means of the addition of the appropriate RINA polymerases and the appropriate
labeled nucleotides. Hybridization probes may he labeled by 2 variety of reporter groups, for example,
by radionnclides such as #P ar ¥, or hy enzymatic lahels, such as alkaline phosphatase coupled to the
prabe eia avidin/biotin coupling systems, and the Hke.
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Polymcieatide sequences encoding PP may be nsed for the diagnasis of disorders assaciated
with expression of FP. Bxampies of such disorders include, but are not limited to, an immune system
disorder, such as acguired hnpmnodeliciency syndrome (AIDS), X-linked agaminagiobinenia of
Brulon, eommon varidble immunodeficiensy (CVI, DiGeorye's syixdrome (thymic bypoplasia), taymic
dysplasta, isclated IgA deficiency, severs combined inmmnedeficiancy disease (SCID),
mmnnodsficiency with thrombosytopenia and eczema (Wiskoti-Aldrich syndrome), Chediak-Higashi
syndrome, chronic gramiiomatous diseases, hereditary anpioneurotic edema, immunodeficiency
associated with Cushing’s disease, Addison’s disease, adult respiratory cistress syndrome, allergics,
ankylosing spondylitis, amyloidosis, anewnda, asthina, athcrosclerosis, autoimmaune hemolytic anemia,
autoimmune thyraiditis, autoimmune polyendocrinopaiby-cangdidiasis-cctodermal dysirophy
{APECED), brouchitis, cholecystifis, contacl dermatitis, Crohn's disease, atapic derrnatitis,
dermatomyositis, diabates mellitus, eaphysema, episadic lymphopenia with Iymphooytotoxins,
erythroblastosis fetalis, erythema nodosum, atrophic gastritis, glomenlonephiritis, Goodpasture’s
syndrome, gout, Graves” disease, Hasbitnoto's thyroiditis, hypereosinophilia, irrftable bowel, syndrome,
mmltiplc sclerosis, miyasthenis gravis, myocardial or pericardial inflammution, osteoartbritis,
ostepporosis, pancreatitis, polymyositis, psoriasis, Refler’s syndrome, rienmatoid artbritis,
scleroderma, Sjigrer’s syndrome, systemic anaphylaxis, systemic hapns erythematosus, systemic
selerosis, thrambocytopenic purpura, uleerative colitis, wveitis, Werner syndrome, complications of
cancer, hemodiatysis, and exiracomperesl circulation, viral, bacierial, fungal, parasitic, protozoul, and
‘Thelmimthic [nfections, and trawma; 4 nencological disorder, such as epilepsy, ischemie corebrovasoular
disense, strole, cerdhral neoplasius, Alcheimer’s disease, Pick®s divcase, Huntington’s disease,
dewentia, Parkioson's disease and other extrapyrawidal disorders, amyotrophic Tateral sclecosis and
ather motor neuron disorders, progressive neural mmscular atrophy, retinitis pigmentnsa, hereditary
ataxias, muttiple sclerosis and other demyelinating diseases, bacterial and viral meningitis, brain
abscess, subdural empyema, epicural abscess, suppurative intracranial thrombophlcbitis, myclitis and
rudiculitis, viral central nervous system discase, prion discases including koo, Creutzfeldi-Jakob
disease, and Gersttnaun-Siraussler-Scheinker syndroine, falal familial insomnia, wrtritional and
metabolic diseases of the nervous system, neusofbromatosis, tubszans sclecosis, cersbellorelinal
hemangiobiastomatosis, encephalotrigerninal syndrame, Wental retardation and other developmental
disorders of the central nervous sysiem inciuding Down.syndrorie, cerefiral palsy, newroskeletal
disorders, antonomtic nervous system disorders, cranial nerve disorders, spinal cord diseases, muscular
dystrophy and other nenrommscnlar disordess, petipheral neevons systern disnnders, dermatornyositis
and polymyasitis, inherited, metabolic, sndocrine, and toxic myopathies, myasthenia gravis, periodic
paralyels, mental disorders including mood, arxdcty, and schizopbrenic disorders, seasonal affcclive
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diserder (SAD), skathesis, amnesia, catalonia, diabetic peuropathy, 1ardive dyskinesia, dystonias,
paranoid psychoses, postherpetic nenralgia, Tourette’s disorder, progressive supramclear palsy,
corticobasal degeneratfon, and famitial frontotemporal dementia; a developmentat disorder, such as
renal tubular acidnsis, anemia, Coshing’s syndrome, achondreplastic dwarfism, Duchcenne and Beclker
muscular dystrophy, epifepsy, gonadsl dysgenesis, WAGR syndrome (Wilns' twnar, aniridia,
genitourinary gbnormalitiey, and mentul returdation), Smith-Magenis syndrome, myelodysplastic
syndroue, hereditacy mucoepitelial dysplasia, bereditary keratodermas, hereditary uenméarhics such
28 Charcol-WMarie-Tooth disease and oeurofibromatosis, hiypothyroidism, hydrocephalus, seizure
disarders such as Syndenhant's chorea and cerebral palsy, spina bifida, anetcephaly, craniorachischisis,
congenital glaucoma, catarack, and sensorinenral hearing Ioss; and a cell proliferative disordor, such us
actinic keratosis, arteriosclerosis, atherosclerosis, bursitls, cirrhosis, hepatifis, mixed connective iissus
dlseaze (MCTD), mydofibrosis, parexysmel nocturial hemoglobinuria, polycythemis vers, psoriasis,
primury thrombocythenta, amd caneers inchiding adenocarcinoma, lenkernia, lynaphoma, mefanoma,
myeloing, sarcolua, teratocarcinouia, and, in particular, cancers of the acdrenat gland, bladder, bone,
bane matrow, wain, breast, cervix, gall bladder, panglia, gastraintestinal tract, heart, kKiduey, Hver,
g, ninscle, ovary, pancreas, parathyroid, penis, prostate, salivary glands, skin, spleen, testis, thymos,
thyroid, and uterus. Uhe polynuclectide scyuences encoding PY inay be used in Southern or nothern
analysis, dot blot, or olber membrane-based lechnologies, in PCR technologies; in dipstick, pin, and
mwltiformar BLIS A-like assays; and in microarrays ntilizing finids or tissues from patients to detect
alered PP expression. Such qualitative of quantivative methods are wefl known in the art.

T a particular aspect, the micleotide sequences encoding PP ey be nseful in assays that detect
the presence of associated disorders, particularly those mentoned above, The guckeotide sequences
cﬁcudjng PP nay be labeled by standard methods aod added to a fluid or tissue sarple fror a patfent
under conditions suitable For the furmation of lybridization camplexes. After a suitable incubation.
period, the sample is washed and the signal is quantified and commared with a standard value. If the
amonnt of signal in tha patient sample is significantly altered in comparison to a control sample then the
presence of altered lavels of oucleotide sequences encoding PP in the sample indicaies the presence of
the associated disorder. Such assays mway also be used o evalnate the cffficacy of 4 particular
therapeutic treatment regimen in animal studies, in chivical trials, or o wopikcr (be ireatment of an
Individual patient.

In order W provide 4 basis for the disgnosis of o disorder associated with expression of PP, a
normal o standard profile lor expression is estabilished. This may be accomplished by combining body
flmids or cell extracts taken from normal snbjects, either animal or human, with a sequence, or a
fragiment thereof, encoding PP, under conditions suitable for yhtidization, or amplification. Standard
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hybridization ey be quantified by comparing the values obtained from normal subjects with values
fram an expeciment in which o known amount of a substaatialy purified polynucleotide is used.
Standard values obtaived i this mauner may be compared witk valres obtained from samples from
patients who are symptomatic for a disorder. Deviation from standard values is used to establish the
presence of a disorder,

Once the presence of a disarder is established and a tregtment protocol is initiated,
Bybridizalion assuys may be repested om & regular basis 20 determine if the level of expression in the
patient beginy (0 approximate that which is observed in the nonmal subject. The results oblaised from
successive assays may be nsed to show the efficacy of treatment over a period ranging from several
days o Tacnths.

“With respect to cancer, the presence of an abnormal amouent of transeript (either under- or
oversxpressed) b blopsied tissue from ap. individual may Indicate a predisposition for the developinent
of the discase, or may provide & ucans for defecting the disease prior to he appearance of gctual
chinicul symptoms, A more Jefinitive diagnosis of this Lype may allow health professionals (o employ
preventative measares or aggressive treatment eartier thereby preventing the development or farther
progression of the cancer.

Additional diagnostic uses for oligonucleotides designed from the sequences encoding PP may
invelve the use of PCR.  These oligomers muy be chermically synthesized, generated cnzynadically, or
produced b vitto, Dligorers will preferably comtain a fragment of a polynucieotide encoding PP, or a
fragment of a polywicleotide complementary 10 fhe polymcizotide enceding PP, and will be employed
under optimized conditions for identification of a specific gene or condition. Oligomers may also be
employed under less stringent conditlons for detection or quantification of closely related DNA or RNA
SEqUENCCS.

In a particular aspect, oligonaclentide primers derived from. the polynuclestive sequences
encoding PP may be used o detect single nucleofide polymorphisms (SNPs). SNPs are substifutions,
insertions and defetions that are 5 frequent cange of inherited or acquired genetic disease in bmans.
Methode of SNP detection inciude, but are ot Kmfted to, sinple-stranded conformation polymorphisni
(SSCP) and fluorescent SSCP (§SSCP) methods. Tn SSCP, cligonuclectide primers derived from the
palymclcotide sequences encoding PT are used to amplify DNA. nsing the polymerasc chain reaction.
(PCR). The DINA may be derived, for example, from diseased or normal tissue, biopsy sampics, bodily
fluidy, snd the ke, SNPS in the DNA canse differences in the sccondary and tertiary structures of PCR
provducts i single-stranded form, aml these dilferences wre detoctable using gl eleclrophoresis in ot~
denatueing gels, InfSCCP, the cligonucieatide primers are Quorescently labeled, which. allows
defection of the amplimers in high-throaghput equipiment such as DNA sequencing machines.
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Additionally, sequence database analysis methods, tegmed in sifico SNP (IsSNP), are capalle of
identifying polymorphisms by comparing the sequence of individual overlapping DIVA fragments which
assemble o 3 conman conscosus sequence. Thesc computer-based nuethods filier out sequence
varistions due to laboratory preparation of DNA and sequencing errors using statistical models and
antomafed analyses of DNA sequence chromatogeams. In the alternative, SNPs iy be detected and
characterized by mass spectrometry using, for exaraple, the high throughput MASSARRAY system
(Saquencm, Toc, San Tezo CA).

Methods which may also be used to quamtify the expression of PP include radicizbeling or
bictinylating mcleotides, coamplification. of a control nucleic acid, and Intcrpclating results from
standard curves. {See, e.g., Melby, P.C. ¢t al (1993} J. Immuncl. Methods 159.235-244; Duplaa, C. et
al. {1993) Anal. Biochem. 212:229-236.) The speed of quantitation. o multiple samples may be
accelerated by nunving the assay in a high-throwghput forpiat where the ofigomer or polymeleatide of
interest is presented in various ditutions and a spectraphatometric or coloriveetric rasponse gives rapid
quantitation.

In further embodiments, pligonueleotides or Tonger fragments derived from any of the
polytndeotide sequences described herein smay be used as clements on a microarray, The microarray
<an e used in transcript imaging techniques which monitor e relative expression fevels of lacge
mumbers of genes simultanecusty as described below. The microarray may alsa ba used to identify
genetic variants, mutations, and polymarphisms. This information may be used to determine gene
Tunction, to understand the genetic basis of a disorder, to diagnose a disorder, to monitor
progression/regression of disease as a function of gene expression, and (0 develop and monifor the
activities of therapeutic agends iu the treatment of disease. I particular, this information ey beused
10 develop a pharmacogenamic profile of a patient in otder to select the most appropriate and effective
{restmeitt regimen for that patient. For examyle, therapentic agents which are highly effective and
display the fowest side effcets may be selocted for a patient based on his/ber pharmacogenomic profile,

I another cmbodiment, TP, fragments of PP, or antibodies specific for PP may be uscd as
clements ca a microarray. The microarray may be used (o monitor of measure protein-protein
Interactions, dreg-target interactions, abd gone erpression piatilcs, as described above.

A particular embodiment relates to the vse of the polyuucleatides of the preseat invention to
generate a trausceipt image of a lissue or cell type. A transcript image represents the global pattecn of
pene expression by a particular tissue or cefl type. Global gene expression pafterns are anatyzed by
quaniifying the mumber of expressed genes and their relative abundance ander given conditions and at a
given time. (Soe Seilhamer et a1, “Camparative Gene Transcript Anatysis,” U.S. Patent Number

5,840,484, expressly incarporuted by reference heretn.) Thus a trangeript image may be generated by
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hybridizing the polynaclectides of the prescat invention or their complements o to fotalily off
transeripls or reverse teanseripts of o purticular tissue or cell type. [n one embodiment, the
Iybridization takes placs in high-theoughput format, wherein the palymicleotides of the present
ievention or their complements comprise a subset of a plecality of glemeits on a microarray. The
resulfant transcript image would provide a profile of gend activity.

Transcript images may be generated using transcripts isclated from tissues. cell lines, biopsies,
or other bivlogical samples. The trapscript Image may thus relflect gene expression in vive, as in the

caye of a tissue or biopsy sample, or [nvilro, as in (he ease of a cell line,

Transeript images which proffle the expression of the polymicleatides of the presant inventimm
may also be used in conjunction with in vitto model systems and preclinical evalyation of
pharmaceuticals, 2s well as tnxicological festing of industrial and natmrally-ocenrring environtoental
compounds. All componnds induce characteristic gene cxpression patterns, frequently termed
molecolar Angerprints or toxfeant signatures, which arc indicative of meebanisms of action and vxicity
(Nuwaysir, EX. ot al. (1999) Ml Carcinog. 24:153-159; Steiner, S, and N.L. Anderson (2000)
Tomioal. Lett. 112-113:4G7-471, expressly incorporated by reference berein). if a test cornpound has
signatre similar to that of a compound with known toxicity, it is likely fo share thoss toxic properties.
These fingerprints or signatures are most usefol and refined when they contain expression information
from a large number of gones st gone familics, Tdcally, 2 genome-wide meagurcment of cxpresaion
provides the highest guality signature, Even gepes whose expression is nof altered by any tested
oompounds are itpariant as well, as the levels of expression of hese genes are used in rormalize the
rest of the expression data. ‘The normalization procedare is useful for comparison of expression data,
after freatment with different compounds. White the assigntent of gens fimetion o élements of a
ioxicant signature aids in inferpretation of toxicity mechanisms, knowledge of genc function is mot
necessary for the statistical matehing of signatures which leads (o prediction of toxicity. (Sce, for
example, Press Release 00-02 frorm the Mational Inslitate off Enviromnental Health Sciences, released
February 29, 2600, available at hitp:/fwww.niehs.nih. gowoc/newsAoxchip.htm.) Therefore, it is
important and desirable in toxicofogical screening using toxicant signatares t0 fnclude all expressed
pene sequences.

In one embodiment, the toxicity of a test compound is assessed by treating a blologieal saraple
containing micleic acids with the test compound. Nucleic acids that are expressed in the treated
bicdogical sample are Bybridieed with one ox anore probes specific to the polynuclectides of the
pressat Mvention, o that transcuipt levels corresponding to the polymuddegtides af the preserit
invention may be quantified. The transcript levels in the treated biological sample are compared with
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Tevels U an. nofreated biological sample. Differcnces in the trapsciipt fevels hetween the two samples
are indicative of a toxic response cansad by the test compound in the treated sample.

Angther parBeutay embodimenk relates to the use of the polypeptide sequences of the present
inwention to analyze the proteome of a tissve or cell type. The term protene refers to the global
mattern of protein expression in a particwiar tissue or cefl type. Fach protein compenent of a profeome
can he subjected individually to farther analysis. Protaome expression patterns, or profifes, are
anzlyzed by quantifying the number of expressed proteins and their relative abundance vnder given
conditions and at a given time. A profile of a cell's proteome may Ums be generated by separating and
anglyzing ihe potypeptides of 2 patticular Ussue or cell type. I one emboditment, the separation is
achigved using 1wo-dimensional gel electrophoresis, in which proteins fromn o sample are sepacated by
isoelectric facusing in the first dimensicn, and then according to malecular weight by sadium dodecyl
sulfate slab gel elecirophoresis in the second dimension (Steinar and Anderson, supra). The proteins are
visnatized in the gel as discrete and uniquely positioned spots, typleally by stalning the gel with an agent
such as Coomassie Blue ar silver or fluarcscent stains. The optical density of cach protein spot is
gencrally propoviional 1o Qe lovel of ie profein in (he sample. The optical densilics of equivalently
positioned protein spots fram different samples, for example, frorm biological samples either treated or
tntreated with 3 test compomnd ot therapeutic agent, are cotnpared to identify any changes in protein
spot density related 1o the treatment. The proteins in the spots are partially sequenced using, for
example, standard methods employing chemoieal or enzymatic cleavage followed by mass spectrometry.
The identity of the protein in & spot may be determined by comparing its pariial sequence, preferably of
at least 5 contignons amino acid residues, to the polypeptide sequences of the present invention. In
some cases, further sequence data nay be obtained for definitive protein identiftcation.

A proteomic profile may also be generated using antibodies specific for PP to quantify the
Tevels of PP expression. Inone embodiment, the antibodies are used a8 glements on & microatray, and
prolen expression levels arc quantified by exposing the microarray to the sample and detocting the
Jevels of protein bound to each array dlement (Lueling, A. et al (1999) Aval. Biocken. Z70:403-111;
Mendoze, L.G. ef al. (1999) Biotechniques 27:778-738). Defection may he performed by a variety of
methods known in the art, for example, by reacting the protetns i the sampie with.a thial- or amino-
reactive fluorescent componrd and defecting the amount of flnarescence boond at each array element.

Toxicant signatores at the protecme tevel are also wseful for toxicolagical screening, and should
be analyzed in parallel with toxicant signatures at the transcript level. There s a poar correlation
between wranseript and protein abundances for some proteins fn some tissues (Anderson, N.L. and J.
Seithamer (19973 Elcetrophoresis 18:533-537), so proteome toxicant signatures may be vsefl in the
anulysis of compounds wiich do niot significantly affect the {ranscript image, but which. alier ihe
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proteowic profile. In wddition, the apalysis of franscripts in body flwids is difficult, due fo rapid
degradation of mRNA, so proteomic profiling may be more reliable and informative in snols cases.

In another embodiment, the toricity of a test compound ir assessed by treating a hiological
sample containing profeins with the test compound. Proteins thai are expressed in the treated hiological
sample are separated so it the amount of cach protein can be quantified. The amount of each profein
Is compared (o the amounl of the comreyponding protein in un mnirested bivlogical semple. A difference
inthe amonnt of procein between the two samples is indicative of a (oxic response (0 the test compaund
inthe freated sample. Individual proteins are ideatified Dy sequencing the auino acid residucs of the
individual proteins and comparing these partial sequences to the polypeptices of the present. invention,

In another embodiment, the toxicity of a test compound is assessed by treating a hiotogical
samplc containfng proteins with the test compound. Proteins from the biclogical sample are fncubated
with anlibodics specific W the palypeptides of the present invention, The amount of protein recognized
by the antibodies is quantified. The awount of protein in the treated bidlogival sample is compared with.
the: amount i an uiireated bickogical sample. A difference in the amount of protein between the two
samples is indicative of a toxic résponse to the test compronnd in the treated sampie.

Microarrays may be prepared, used, and analyzed using methods known in the art. (See, e.g.,
Brenman, .M. ct al. (1993) U.S. Patent No, 5,474,796; Schena, M. of al. (1996) Proc, Natl, Acad, Sci,

+ USA 93:10614-10G19; Baldeschiweiler ef al. (1995) PCT application WO25/251116; Shalon, D. & al.

(1995} PCT application W(Q05/35505; Haller, R.A. et al. (1997) Proc. Natl, Acad. Sei. USA 94:2150-
2155; and Tleller, MLT. et al. (1997) U.S. Patent No. 5,505,662.) Varicus types of nicroarsays are well
Tmown and thoroughly deseribed in DINA Microarrays: A Practical Approach, M. Schena, ed, (1999)
Oxford University Press, London, bereby expressly incorporated by rofercnce,

In, apcther embodiment. of the invention, nucleic acid sequencey encoding PP may be used to
geneeate hybridization probes useful in mapping the paturally occorting gepomic sequence. Bither
coding or noncoding sequences may be used, and in some instances, nonceding sequences may be
preferable over coding sequences. For example, conscrvation of a coding sequence among members
of a nimlti-gene family may poteniiaily cause undesired cross bybridisation during chromosumal
mapping. The sequences may be mapped to a particular chromosome, 10 a specific region of a
chromosome, or to artificial chramosome oonstinctions, e.g., Tmman antificlal chromosomes (HACS),
yeast artificial chromosomes (Y ACE), bacterizl artificial chromosames (RACS), bacterial P1
constractions, or single chromosome ¢DINA libraries. (See, e.g., Harrington, LT, et al. (1997) Nat.
Genet. 13:345-335; Price, C.M. (1992) Blood Rev. 7:127-134; and Trask, B.Y. (1991) Trends Genet.
7:149-154.) Once mapped. the nucleic acid sequences of the invention may be used to develop genetic
likage maps, for example, which correlate the inheritance of a discase stake with (he inheritance of 4
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particular chromosome region or restriction fragmert length polymorphism (RFLP). (See, for
example, Lander, E.§, and . Boigtein (L986) Proc. Natl. Acad, Sci. USA §3:7353-7357.)

Fluarescent ia sitn hybridization (FISH) may be correlated with other phiysical art genetic map
data. (See, e.p,, Heinz-Ulrich, et al. (1995} in Meyers, supra, pp. 965-968.) Examples of genetic map
data can be found in vationsd scientific jourtals of at fhe Online Mendstian Itheritance in Man (OMIM)
‘World Wide Web site. Correlation between the location of the gene encoding PP on a physical map and
a specific disorder, or a predisposition to a specific disorder, may help dofine the reglon of DNA
associaled with that disorder and thus may [taiber positional cloning efforts.

In sitn hybridization of chromosomal preparations and phiysical mapping technigues, such as
linkage analysis using establisbed chromosomal markers, may Le vsed for extending genelic maps.
Often the placement of a gene on the chromosame of another maminalian species, sach as mouse, may
reveel associated markers even if the exact chromosomal locus is not known. This information is
valnable to investigators scarching for diseasc genes using positional cloning or other gene dlscovery
techniques. Once (e gene or genes responsible for a disense ot syndrome have been erudely localized
by genetic linkape to a particular genomwic region, e.g., ataxia-telangiectasia to 11qg22-23, any sequences
mapping to that area Toay represent associated or reglatory gemes for further investigation. (See, e.g.,
Cattf, R.A. et al, (1988) Mature 336:577-580.) The mucleotide sequence of the instant invention may
alse be ysed to detect differences in the chsomozomal Tocation dug t0 translocation, inversion, ¢ic.,
among nermal, carrier, or affected individuals.,

In aoother embodiment of (he invention, PP, ifs cutalytic or inmunogenic frugments, or
aligapeptides thereof can be used for sereening libraries of compounds in any of a variety of diog
screening technigues. The fragment emplayed in such screening may be fres in sclution, affized to a
salid support, burpe on 4 cell surface, or located intracellularly. The formation of binding corplexes
between PP and e agent being jested may be measurcd.

Anotber techinigue for drug sareening provides For high throughput screening of compounds
having suitable binding affinity to the protein of interest. (See, a.g., Geysen, et al. (1984) PCT
application WO84/03564.) In this method, Targe mmbers of different small test coppounds are
synthesized on a solid substrate. The test compounds are reacted with PP, or fragments thereof, and
washed. Bound PP is then detected by methods well known in the art. Purified PP can also he coated
directly onto plates for nse in the aforementioned deng screening techniques. Altecnatively,
pon-oculralizing antibodies can be used to capture the peptide and immobilize it on a solid support.

in another embodiment, one may use competitive drug screening assays in which peniralizing
antibodies capable of binding PP specitieally compete witi a test compound for binding PP, In this
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manner, antbodies can be used to detect the presence of any peptide which shares aite or more antigenic
determinnats with PP.

I additions) smbodiments, the nucleotide sequences which encode PP may beused in any
molecniar biology techmiques that have vel (0 be developed, provided the new {echniques rely on
properties of maclentide sequences that are currently known, including, but not limited to, such
praperties as the triptet generic code and specific base pair interactions.

‘Without further elaboration, it is believed that one skilled in the art can, using the preceding
description, vtilize the presont invertion to its [ullesl exioni. Tho fullowing preforved spreilic
emhodiments are, therefore, to be construed as merely ilustrative, and not limitative of the remainder
of the disclosure in any way whatsoever.

The disclosuics of all patents, applications and publications, mentioned above and below,
inchiding U.S. Ser, No. 60/199,010, U.S. Ser. No. 60/202.340, U,S. Ser, No. 60/203,424, UL.S. Ser.
Mo. §0/205,642, and U.S. Ser. No. G0/208,854 are expressly incorporated by reforence hetein.

EXAMPLES
L Construction of cDNA Libraries

Incyte cDNAs were derived from cDNA lbraries deseribed in the LIFESEQ GOLD database
(Tacyte Genomics, Palo Alto CA) and shown in Table 4, colunin S, Some tissues were homogenized.
and Tysed in guanidinium isothiocyanate, while others were homogenized and Tysed in phenol or in a
suitable mixture of denaturants, such as TRIZOL (Life Technologies), a monophasic solution of phenal
atd guanidine isothiocyanate. The resulting Iysatey were centrifuged over CsCl cushions or extracted
with chioroforn, RMA was precipitated (rom (e lyssies with sitber isopropunol or sodium acetate and
ethanal, or by ather routine methods.

Phenel extraction and precipitation of RNA were repeated as necessary to increase RNA.
purity. Insome cases, RNA was treated with DNase. For most Hbraries, poly(Ax RNA was isolated
using olige d(T)-coupled paramagnetic particles (Promega), OLIGOTEX latex particles {QIACEN,
Chatswaorid: CA), or an OLIGQTEX, mRNA purification kit (QLAGEN). AMernatively, RNA. was
isolated directly from tssue Iysates using other RNA isolation kits, e.g., the POLY(A)PURE mENA.
purification kit (Ambion, Austin TX).

TIn some cases, Stratagene was provided with RNA and constructed the corresponding cDNA.
Tibraries. Otherwise, cDNA was synthesized and cDNA tibrariss were canstructed with the UNTZAP
vector system (Stratagene) o SUPERSCRIPT plasmid system (Life Technologies), using the
recommended procedures or similar methods kaowt in the art. (See, c.g., Ausuhel, 1997, supra, units
3.1-6.6.) Reverse transcription was inittated using oligo 6(T) or random primers. Synthetic
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oligonuciectide adapters were Higared to double stranded cDINA, and the ¢DINA was digested with the
appropriate restriction ebzyme or enzymes, For most librarics, the ¢DNA was sizc-sclected (300-1000
bp) using SEPHACRYL S1000, SEPHAROSE CL2B, or SEPHAROSE CL4B columm
ehromatography (Amersham Pharmacia Biotech) or prepurative agarose gel electrophoresis. ¢DNAs
were ligated into compatibie restriction enzyme sites of the polylinker of a. snitahble plagmid, e.g.,
PBLUESCRIPT plasmid ¢Straragene), PRPORTT plasmid (Life Technofogies), PCDNAZ. [ plasmid
(Tnvitrogen, Catlshad CA}, PBK-CMYV plasmid (Stratagene), or pINCY (Incyte Genomics, Pale Alto
CA), or derjvatives thereof. Recombinant plasmids were transformed imto competent E. coli cells
including XL1-Blve, XL 1-BlueMRF, or SOLR from Stratagenc or DHSo, DEIOR, or ElecttoMAX
DHIOB from Life Techmologies,

1L Isolation of cDNA Ciones

Plasmids obtained as described in Example T were racovered from host cells by in vivo excision

using the UNIZAP vector system (Stratagene) or by cell 1ysis. Plasmids were purified nsing at least
ome of the following: a Mapic or WIZARD Minipreps DNA purification system (Promega); an AGTC
Miniprep purification kit (Bdge Biosystems, Guithersburg MD); and QIAWELL 8 Playmid, QIAWELL
8 Plug Plasmid, QIAWELL $ Ultra Plastnid purification systetos or the R EA L. PREP 96 plaginid
purification kit from QTAGEM. Following precipitation, plasmids were resuspended in 0.1 mwf of
distilled water and stored, with or without Tyophilization, at 4°C.

Alternatively, plasmid DNA was amplified fromn host celt Tysates using direct link PCR i 2
high-thronghput format (Rao, V.B. {1994} Anal. Biochen. 216:1-14). Host coll lysis and thermal
cyeling steps were canried out in a single reaction mixture. Samples were processed and stored in 384-
well plates, and the concentration of amiplified plasmid DNA was quantified finorometrically vsing
PICOGREEN dye (Molecular Probes, Eugene OR) and 2 FLUOROSKAN T fluarescence scasnner
(Labsystems Oy, Helsinki, Finfand).

IILL Sequencing and Analysis

Incyte cOMNA recovered in plasmoids as described in Bxample 11 were sequenced as follows.
Sequencing reactions were processed. veing standard methods or high-throughput instrumeentation
such as the ABT CATALYST 800 {Applied Biosystems) thermal eyefar or the PTC-K)Q thermal cycler
{MT Research) in conjunction with the HYDR A microdispenser (Robbins Scientific) or the
MICROLADB 2200 (Hamilton) liquid transfer system. cDINA sequencing teactions were prepared
using reagenls provided by Amersham Pharmacia Biotech or supplied in ABI sequencing kits such ag
ihe ABL PRISM BIGDYE Tenminalar cycle sequencing ready reaction kit (Applied Biosystems).
Electrophoretic separation of ¢DNA sequencing reactions and delection of labeled pelynucieatides were
carried out using the MEGABACE 1000 DNA sequencing systermn (Molecular Dynamics); the ABI
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PRISM 373 of 377 sequencing system (Applied Biosystems) in confanction with standard ABI
protocols and base calling sofeware;, or other sequénce analysis systems known in the art. Reading
Trames within (he cDNA sequences were ideafificdd ysing standard mefhods (revicwed in Ansubel, 1997,
supra, unit 7.7). Some of the cDNA sequences wers selected for extension nsing the techniques
disclosed i Bxample VIIL

The pofyuclentide sequences derived from Incyte cDNAs were validated by removing vector,
linker, and poly(A} sequences and by masking ambignons bases, nsing algorithms and programs based
on BLAST, dynamic programming, and dinucleotide nearest neighbor analysis. The Incyte cDNA
sequences or translations thereof wer then queried aguinst a sclection of public databasces such ag the
CenBank primute, rodent, mumndlien, vertcbrate, and cularyote ¢ and BLOCKS, PRIN'LS,
TOMUO, FRODOM, and hicden Markov smodel (HMM)-based protein family dalabasey sech as PEAM.

(HMM is a probabilistic approach which analyzes consensns primary structures of gene fumilies.
See, for example, Bddy, 5.R. (1996) Curr. Opin. Stmet. Biol. 6:361-365.) The queries were
peckormed using programs based on BLAST, FASTA, BLIMPS, und HMMER. The Incytz cDNA
sequences ware assembled to producs ull length polysocleotide scgquenees. Allernativdy, GonBank
cNAs, GenBank ESTs, stitched sequences, stretched sequences, or Genscan-predicted coding
seqnences (see Exanples TV and W) wers used 10 extend Tngyte cDNA assemblages to fail Teagth.
Assembly was performed using progeams based on Pheed, Phrap, and Consed, and ¢cDNA assemblages
were screcned for open reading frawmes using programs based on GenelMark, BLLAST, and FASTA.
The fuil length polynucleotids sequences were translated to derive the corresponding foll lengih
potypeptide sequences.  Alternatively, a polypeptide of the hivention may begin at any of the methicnine
residues of the full lengih translated polypeptide. Full length polypepfide sequences were subsequently
analyzed by querying against databases such as the GenBank protein databases (genpept), SwissProt,
BLOCKS, PRINTS, DOMO, PRODOM, Prostie, and hidden Markov moded (HMM)-based proteisn
{amily databuses such as PRAM, Full length polymicleotide soquences are also analyzed wsing
MACDNASIS PRO soltwire (Hitachi Soflware Engineering, South San Francisco CA) and
LASERGENE software (DNASTAR). Polymclectide and polypeptide sequence alignments are
generared using defantt parameters specified by the CLUSTAL algarithm as ncorporated imta the
MEGALIGN nmltisequence alignment program (DNASTAR), which also calculates the percent
identity between aligned sequences.

Fable 7 surmarizes the tools, programs, and algorithms used for the analysis and assembly of
Incyte cDNA aod full length sequenccs and provides applicable descriptions, references, and threshold
parameters. The first colummn of Table 7 shows the toals, programs, ard algorithms used, the secopd
eotumn provides brief desriptions ihereof, the hrd cobumn prescuis approprial:c references, all of
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which are fncerpocated by reference berein in their entirety, and {he fourth colunn, presents, where
applicable, the scores, probability values, and other parameters used fo evaluate the strength of a match
between two sequences (the higher the score ar the lower the probability valne, the greater the identity
between two sequences).

The prograus deseribed above for the asserntly and analysis of full Tength polynuclectide and
polypeplide sequences were also nsed to jdeniify polymuleotide sequence fragmmenss from SEQ (D
NO6-18. Fragments from abowt. 20 1 about 4000 mudlectides whickh are useful in hybridization and
amplification technologies are described 10, Table 4, colugn 4,

V.  Tdentification and Fditing of Coding Sequences from Genomic DNA

Putative protedn phosphatases were inffially identifiad by nanning the Genscan gens
identificadon program against public genomic sequence databases (e.g., gbpsi and gbbtg). Genscanisa
geoeral-purpose gone identification program which analyzcy genomic DNA scquences from o variely of
organisws (See Butge, O, and 8. Karlin (1997) ). Mol Biol. 268:78-94, and Burge, C. and S. Kafin
(3998} Curr, Opin. Struct, Biol, §:346-334). The program concatenates predicted exons to form an
assemnbled CDNA sequence extending froe a mefhionine to a stop codon. The output of Genscanis a
FASTA database of polymcleotide and polypeptide sequences. The maxtmum range of sequence for
Genscan 1o enalyze at once was sef to 30 kb, Yo determine which of these Genscun predicied cDNA
sequences encode protein phosphatases, the encoded polypeptides were analysed by querying against
PFAM models for protein phosphatases. Potential protein phosphatases wers also identified hy
hamalogy to Ticyte CDN A sequences that had been annotated as protein phosphatases. These selecied
Genscan-predicted sequences were then compared by BLAST analysis to the genpent and gbpri public
databases, Where neccssary, the Genscan-predicted sequences were then edited by comparison to the
top BLAST kit from genpepl to corrsct exrors in the sequence predicied by Genscan, such as extra or
omiited exons, BLAST anulysis was also used (0 find any Incyte cDNA or public cDNA coverage of
the Genscan-predicted sequences, thus providing evidence for transeription. When Tneyte cDNA
caverage was available, this irformation was used to correct or confirm the Genscan predicted
scquence. Full length polymaclentide sequences were obtained by assembling Genscan-predicted coding
sequences with Tncyte cDNA sequences and/or public cDNA sequences using the asscmbly process
described in Exampls [, Alternatively, foll Iength pelynucleotide sequences were derived entirely frow.
edited or unedited Genscan-predivied coding sequences.

V. Assemibly of Genomie Sequence Duta with ¢cDNA Sequence Data
Dftitched'” Sequences

Partial cDINA sequences were extonded with cxons predicted by the Genscan gene fdentification

prograr described in Example IV. Partial cDMAs assembled 28 described in Example 1T were mupped
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1o genomic DIN.A. and parsed into clusters conraining related cDNAs and Genscan exon predictions from
Qe O PIore genontic scquences. Bach ciuster was analyzed wsing an. algorithm based on graph theory
and dysamic progeanuning to integrate cDNA and genomic informmtion, generating possible splice
variauts fhat were subsequentty comfirmed, edited, or extended (o creale o full lengih sequence.
Sequence intervals in which the entire length of the interval was present. an inore than one sequence in
the cluster were identified, and intervals thus identified were considered to be equivalent by transitivity.
For example, if an interval was present on a eDNA and two genomic sequences, then all three intervals
werc considered (0 be eguivalent. This process allows nnrelated but consecutive genomic sequences to
bz braught together, bridged by cDNA yequence. Intervals thers identified were then “stitched” together
by the stitching algoritun in tee order that they appear aloug Lheir parent sequences to generaie the
Iomgest possible sequence, as well as sequence variants. Linkages belween fnfervais which proceed
along one type of parent sequence (cDNA to cDNA or genomic sequence 0 Zenomic Sequence} were.
given preference over linkages which change parent type (cDNA 10 genomic sequence). The resultant
stitched sequences were translated and compared by BLAST analysis to the genpept and ghpri public
datatrases. Ircorrect exans predictod by Geascan worc corrected by somparison Lo the top BLAST hit
from genpept. Sequences weve further extended with additional cDNA sequences, or by inspection of
genomic DNA, when necessary.
“Stretched™ Sequences

Partial DNA.sequences were extended 1o full length with an algoritbm based on BLAST
amalysis. Fizst, partial cIONAs usscrnbled a5 described in Example I were queried against public
darabases such as the GenBank primate, rodent, mammalian, vertsbrate, and eukaryote databases using
the BLAST program. ‘The nearest GenBank protein hemolog was then commpared by BLAST analysis
o either Incyte cDNA sequences ot GenSean exan predfcted sequences described in Exampla IV, A
chimerfc protein wus generated By using the resultant high-sooring seginent pairs (HSPs) to map the
Trauslated sequences onto the GenBapok protein bomolog, Toscrtions or deletions may ocenr in the
chimeric proteis with respect to the original GenBank protein bomnolog. The GenBank profein homolog.
the chimeric protein, or bath were used as probes to seacch fior homalogous genomic sequesces from the
poblic human genoma databases. Partial DNA sequences were therefore “stretched” or extended by the
addition of hamologaus genomic. sequences. The resultant stretched sequences were axamined tor
determine whether it cantained a conplete gene,
VL Chromesemal Mapping of PP Encoding Pelynucleotides

The sequences which were used to assemible SEQ ID NG:6-10 were compared with sequences
from the Incyte LIFESE(Q database and public domain databases using BLAST and other

implementations of the Smith-Waterman glgorithm. Scquences Stom these databases that matcled
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SEQ ID NO:6-10 were assemibled into clusters of contiguous and overlapping sequences using
assembly algoritirs such as Phrap (Lable 7). Radiation bybrid and genefic mapping data available
from public resources snch as the Stanford Fluman Genome Center (SBGC), Whitehead Institute for
Genome Regearch (WIGR), and Généthon were nsed to determine if any of the clustered sequences
had bee previously mapped, Tnclusion of a mapped sequence in 2 cluster resultad in the assigrment
of all sequences of that cluster, inclnding its particular SEQ 1D NO:, 10 that map location.

Miap locutiony are represented by ranges, or intervals, of human chromosomes. The map
position of an interval, ia centiMorgans, is measured relative (o the ermims of (e chromoesome’s p-
arm. (The centiMorgan (M} is a unit of measurement based on recombination frequencies between
cliromosamgl markers. On average, 1 <M is rougbly couivalent to 1 megabase (Mb) of DNA in
bumans, although this can vary widely due to hot and cold spots of recombination,) The cM
distances are based on genetic markers mapped by Généthon which provide houndaries for radiation
hybrid markers whose sequences were included in each of the clusters, Human genome maps and
ather resources available 10 (he public, snal as the NCBI "GeaneMap' 99" World Wide Welr site
(httpy/www.nebi.nln.nih.gov/genermaps), can be employed to determine if previousty identificd
digease genes map within o n proximity o the interyals indicated above.

In this manner, SEQ TD NO:S was mapped to chromosnme 12 within the foterval from 95.80 to
97.00 centiMorgas.

YiI.  Anaiysis of Polynucleotide Expression

Northern snalysis is a laboratory technique used to detect the presence of a transcript of a gone
and iyolves (e hiybridizalion of a Tabcled nuclsotide sequene to a membrane on which RNAs from a
particolar cell type or tissue have been bound. (See, e.g., Sambrook, supra, ch. 7; Ausubel (1995)
supra, ch. 4 and 16.)

Analogous computer techniques applying BLAST were nsed 10 search for identical or related
molecles in cDINA databases such as GenBank or LIFESEQ (Incyte Genomics), This analysis is
nuch faster than multiple membranc-bascd hybridizations, n addition, the scnsitivity of the computer
search can be madilied (o determine whether apy partieular mateh is categorized as exact or simiar.
The basis of the search is the product seore, wiich is defined as:

BLAST Score x Percent Tdentiy
5 x minfmmm {lengthiSeq. 1}, length(Seq. 23}

The product score takes into accort both the degree of similarity hatween two sequences and the length
uf the sequence mutch, The product score is a normalized value between O and 100, and is catenfated
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as follows:. the BLAST score is muitiplied by the percent nueleotide identity and the product is divided
by (5 limmes the lenglh of the shorter of (he two sequences). The BLAST seore s calerlated by
assigning a score of +5 Far every base that matches in a high-scoring segment paic (HSP), and 4 for
every mismateh. Two seqpences may share more than ong HSP (separated by gapes). If theie is more
thaz one HSP, then the pair with the highest BLAST score is used to caloulate the product scote. The
product score represents & balance between fractionat overlap and quality in 2 BLAST aligniment. For
chample, & product score of 160 Is produced only lor 100% identily over the enlire lengtlr of the sharter
of the two sequepces being compared. A, product score of 70 is produced either by 100% identity and
0% overlap at one end, or by 88% identity and 100% overlap at the other. A product score of 50 is
produced eifher by 100% identity and 50% overlap at one eod, ar 79% ideatity and 100% overlap,

Alternatively, polymicleotide sequences encoding PP are analyzed with respect to the tissue
sources from which they were derived. For example, some fnfl length sequences are assembled, at least
in part, with overfapping Incyic cDNA sequences (sce Example L) Each cliNA sequence fs derived
from a cDNA library consiructed from a human (issee. Each human tissue is classified info one. of the:
following orgawtissus categories: cardiovasoular systenm; congective tissue; digestive system,
embryonic straciures; endocrine systeny; exocrins glands; genitalia, female; gemitalia, male; gern cells;
hemic and immune system; liver; musculoskeletal systeny;, nervous systen; pancreas; respiratory
SYBIEID; sense organs; skin; stomatognathic system; unclassified/mized; or wrinary wact, The number of
libraries in each cutegory is counted angd divided by the tul nwnber of Bbraries across all categories.
Similarfy, each umnan tissue is olassified inko one of the following disease/conditivn categories: cupcer,
celt line, developmental, nflammation, neurological, trauma, cardiovascular, pooled, and other, and the
number of Hbraries in each catsgory is connted and divided by the tofal rumber of libraries across all
categories. The resulting percentages reflect the tissue- and disease-specific expression of cDNA
cneoding PP. ¢DNA sequepces and ¢DINA. library/Hssue information are found in the LIFESEQ GOLD
database (Incyte Genomics, Pale Allp CA).
VIII.  Extension of PF Encoding Polynucleofides

Trull length potynucleatide sequences were also produced by extension of an appropriate
fragment of the full Tength molecule nsing oligorclestide primers desipned from this fragment. Cne
primer was synthesized to initiate 3’ extension of the known fragment, and the other primer was
synthesized ro initiate 3° extenston of the known fragment. The inftfal primers were designed using
OLIGO 4,06 software (National Biosciences), er anothcr appropriate program, to be gboulk 22 to 30
nucleotides in length, to have a GC coatent of about 50% ur mare, and to anneal to the target sequence
at temperatures of nbout 68 °C to about 72°C. Any strefeh of mcleotides which would result in hairpin

structnres and primer-primer dimerizalions was avoided.
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Selected human cDIVA Hbraries were used 10 extend the seqaence. If more that abe €xtension
was necessary of desired, additional or nested sets of primers were designed.

High fidelity amplification was obtained by PCR. using mcthods well known in the art. PCR
was perlormed in 96-well plates using the PTC-200 thernuat cycler (MJ Research, Inc.). The reuction
mix contained DN A template, 200 mmal of each primer, reaction buffer containing Mg™, (NEH,),S0,,
and 2-ercaptoethancl, Tag DMA polyimerase (Amersham Pharmacia Biotech), ELONGASE enzyme
{Life Technologies), and Pfu DN A polymerase (Stratagene), with the following parameters for primer
pair PCI A and PCTB3: Step 1: 94°C, 3 mir; Step 2: 94°C, 15 sec: Step 3: 60°C, 1 min; Step 4: 68°C,
2 min; Step $: Steps 2, 3, and 4 repeated 20 times; Step 6: 68°C, $ min; Step 7: storage at4°C. Inthe
aliermative, the parameters for primer pair T7 and SKe were as follows: Step 1; 94°C, 3 min; Step 2
94°C, 15 sec; Step 3: 57°C, 1 miw; Step 4: 68°C, 2 mim; Step 5: Sleps 2, 3, and 4 repeatect 20 times;
Step 6: 68°C, 5 min; Step 7: storage at4°C.

The concentration of DMA in each well was determined by dispensing 100 pi PICOGREEM
quantitation reagent (0.25% (v/¢) PICOGRELN; Molecntar Probes, Bugens OR) dissotved in 1X TE
and 0.5 pl of undiluted PCR product into cach well of an opaque fuevimeter plate (Coming Costar,
Acton MA). aliowing the DINA, 10 bind o the reagent, The plate was scanted in. & Floonogkan. [U
(Labsystems Oy, Helsinki, Finland) to measure the flucrescence of the saniple and to quantify the
concentration of DNA. A 5 221 to 10 4 aliquot of the reaction mixture was analyzed by electrophoresis
on 4l % agarose gel to detormine which reactions were successful in extending the sequence.

The extended macleatides were dosalted and concentrated, transferred to 384-well plates,
digested with Cvill cholera virus endonuclease (Molecular Biglogy Research, Madisor W1), and
sanicated or sheared prior to religation iuto pUC 18 vestor (Amersham Pharmacia Biotech). For
shotgan sequencing, the disested nuclectides were saparated on low concentration (0,6 1o 0.8%) agarose
£els, fragments were excissd, and agar digested with Agar ACE (Promega). Extended clones were
rcligated using T4 ligase (New England Biolabs, Beverly MA) futo pUC 18 vector (Amersham
Pharmiacia Biotecly), treated with Pfu DNA. polymerase (Stratagene) to il restriction site overhangs,
and transfected info competent E. coli cells. Transformed cells were sclected on antibiotic-containing

mediz, and individual colonics were picked and caltaced overnight at 37°C in 384-well plates in LBf2x
carb liquid media.

The cells were lysed, and DNA was amplified by PCR using Tag DNA polymerase (Amershaul
Pharmacia Biotech) and Pfa DNA polymerase (Stratagene) with the following parameters: Step 1:
94°C, 3 min; Step 2. 4°C, 15 sec; Step 3: 60°C, 1 min; Step 4: 72°C, 2 min; Step 5: steps 2, 3, and 4
repeated 29 thnes; Step 6: 72°C, § min; Step 7: storage at 4°C. DNA was quantified by PICOGREEN
reagent (Meleculsr Probes) as described sbove. Samples with iow DINA recoveries were reamplified
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using the same couditions as described above, Sawples were diluted with 20% dimethysalfoxide (1:2,
i), and sequenced psing DYENAMIC energy transfer sequencing primers and the DYENAMIC
DIRECT kit (Amcrsham Pharmacia Biofech) or the ABI PRISM BIGDYE Tecminater cycle
sequeneing ready reaction kit (Applicd Biosystems).

Inlike manncr, full length polynnclootide sequences are verilied using the above procedure or
are nsed. to oblain 3° regulalory sequences using the above procedure aloag with dligonuckeotides
Qesigned for such extension, and an appropriste genomic library.

X, Tabeling and Tise of Ynlividual Hybridization Probes
Hybridization probes derived from SEQ ID MO:6-10 are canployed to screeh ¢cDNAs, genomic

. DNAs, or mRNAs. Although the labeling of oliponucleotides, consisting of about 20 base pairs, is

specitically described, essentially the same procedurc is used with larger miclcotide fragmenss.
Oligonucleotides are designed using statc-of-ihe-art sofiware such as OLIGO 4.06 sollware (National
Bicsciences) and [abefed by eombining SO-pmol of each ofigomer, 250 pCi of [y-"*P] adencsine
triphosphate {Amersham Pharmacia Biotech), and T4 polynucleotide Kinase (DiPant NEN, Boston.
BbA), The labsled oligonmcleotides are substantially purified wsing & SEPHADEX G-23 superfine size
exclusion dexfran bead calumn (Amersham Pharmacia Biotceh). An aliquot containing 107 courts per
1inule of the labeled probe is used in a Cypical membrane-based hybridization analysis of b
genoric DNA digested with one of the Tnllowing endorucleases: Ase I, Bgl 1T, EcoRL Pst 1, XbaT, or
Pvu 1T {DuPont NEN).

The DINA from each digest is fractionated on a 0.7% agarase gel and transterred to nylon
membranes (Nytran Plus, Schlcicher & Scimell, Durham NB). Hybridization is carried out for 16
hours at 40°C. Vo remove nenspeuilic signals, Dloty e sequentialty wasbed af room tenparature
under comditions of up to, for examyple, 0.1 x saling sodivon. citrate and 0.5% sodium dodecyl suifate,
Hybridization patterns are visualized using autoradiography or an alternative inaging means and
compated.

X. Microarrays

Thelinkage or synthesis of array elements npon & mivroarray can be achieved utilizing
photolithagraptiy, piczoclectric printing (iuk-jot printing, Sec, ¢.g., Baldeschweiler, supra.), mechanical
icrospoiling techuclogiss, and derivalivey thereof. The substrale in each of the alurementionsd
tectmologies should be untforn: and solid with « non-perous surtace (Schena (1999), supra), Suggested
substrates include silicon, sflics, o slides, glass chips, and silicon waters. Alternatively, a procedure
amalogous to & dot or slot Hlot may alsoe heused to arrange and Lok eletents to the surfacs of &
substrate vsing thermal, UV, chamical, of mechanical bonding procedures, A typical array may be
produced using available methods and machines well ktiown 1o those of ordinary skill in the st and may
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contain any appropriate number of elements. (See, e.g., Schena, M. et al. {1995) Science 270:467-470);
Shudon, Dn. ot al. (1996) Genome Res, 6:630-645; Marshall, A, and T, Hodgson {1998} Nat. Biotechnal.
16:27-31)

Full length cDNAs, Expressed Sequence Tags (EST'), or itagments or oligomers thereuf may
camprise the elements of the microarray. Fragmeuts or cligamers soitable for hybridization can be
selected using software well known in the art such &s LASER(TENE software (DNASTAR). The array
clements are hybridized with polymicieotides in a biological sample. The polymmeleatides in the
biclogics] sample are conjugated 10 a fluorescent 1abel or other molecular tag for ease of detection.
Adter hybridization, nonhybridized nyclevtides from the biological sample arc removed, and 2
fluorescence seaomer 1¥ used (o detect Iybridization at ench array clement.  Alfernatively, laser
desarbtion and mass spectromatry may beused far detection of hybridication. The degree of
complementarity and the refative abundance of each polymcleatide which hybridizes to an element on
the microarray may be assessed. Tn one embadiment, microarray preparation and usage is described in
detail below.

‘Lissue or Cell 5 L Preparation

Total RNA. is isolatcd from tissuc samples using the guanidinium thiocyanate method and
poly(AY RNA is purified using the uligo-(dT) celivlose melhod. Each poly(:\)* RNA gample is
reverse transcribed using MMLYV reverse-transcriptase, .05 pg/al oligo-(dT) primer (21mer), 1X first
strand buffer. (.03 units/ul RN ase inhibitor, 500 gl GATP, 500 ubk GGTP, 300 M dTTP, 40 v
ACTP, 40 M dCTF-Cy3 (BDS) ar dCTP-Cy3 {Amersham Pharmacia Biotech). The reverse
transcription reaction is performed in a 25 ml volume comiaining 200 ng poly(A)" RNA with
GEMBRIGHT kils (Ineyte). Specilic contral poly(A)' RNAs are synthesized by in vitrp transcription
from nen-coding yeast genomic DNA. After incubation at 37°C for 2 by, each reaction sample (one
with Cy3 and another with Cy5 Iabeling) Is treated with 2.5 ml of 0.5M sodiom hydroxide and
incubated fior 20 miavtes st 35°C 1o the stop the reaction and degrade the RINA.  Samplcs are puritied
using two saccessive CHROMA SPIN 30 gel filtration spin columns (CLONTRECH Tabaratories, Tc.
(CLONTECH), Palo Alto CA) and after combining, both reaction samples are ethanol preciphiated
using 1 ml of glycogen (1 mg/mi), 60 ml sodium scetate, and 300 il of 100% cthanol. The sample is
then dried to completion nsing a SpeedVAC (Savant Instrvments Toe., Holbrook NY) and
resuspended in 14 pl 5X S8C/0.27% SDS.

Microarray Preparation

Sequences of the present invention, are used to generate array ¢lernents. Dach array element is
amplified (rom bacterial celly conlainiog vectons with cloned ¢DNA. inserts. PCR amplification uses
primers complementary to the vecky: sequences fanking the cDNA insert, Array elements are
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amphified in thirty cycles of PCR fom an initial deantily of 1-2 ng to 2 [iua) quantily greater than 5
ugn Amplified array elements are et purified using SEPHACRYL-400 (Amersham Pharmacia
Biotech),

Farified array elements are immobilized on polymer-coated glass sides. Glass microscope
slides (Corning) are clcaned by ulirascund tn 0,1% SIS and acetone, with extensive dlstilled water
washes between and aller realuents. Glass shides are elched in 4% hydrofluoric acid (VWER
Scientific Products Comporation (VWER), West Chester PA), washed extetgively in distilled water, and
coated with 0,05 % aminopropyl slans (Sigma) in 95% ethanol. Comed shides are cured ina 110°C
Qvert

Array elements are applied to the coated glass substrate using a procedure described in US
FPatent No. 5,807,522, incorporated herefn by reference. 1 ¢ of the aray element DNA, at an averago
concentration of 100 ng/Ld, iz Joaded wnto the open capillary printing element by # high-speed robotic
appatatus. The apparatus then deposits about 5 nl of array element sample per sfide.

Microarrays are U'V-crosslinked using a STRATALINKER. UV-crosslinker (Stratagenc).
Microareays are washed at room temperature once in.0,2% SDS and three times in distilled water.
Non-specific binding sites are blocked by incubation of microarrays in {).2% casein in phosphate
butiered saline (PES) (Tropix. Inc., Bedtord MA) for 30 minutes at 60°C followed by washes in
0.29% SDS and distilled water as before.

Hybridization

Eytridization reactions contatn 9 ul of sample mixture consisting of (.2 pg each of Cy3 and
Cy5 labeled cDINA. synthesis products in 5X S8C, (.2% SIS hybridization buifer. The sample
mixture is heated to 65°C far 5 minutes and is aliquoted onto the microarray surface and cavered with
an 1.8 cm” coversiip, The arrays are transferred to a waterproof chamber having a caviry just slighily
Jarger than & microscope shide. The chamber is kept at 100% humidity internally by the addilion of
140 pt of 5X 88C in a comner of the chamber. The chamber confaining fhe arrays is incubated for
wbout 6.5 hours at 60° C. The arrays are washed for 10 min & 45°C in a first wash buffer (1X 88C,
0.1% S1)S), three times for 10 minutes each at 45°C in a second wash butfer (0.1X $8C), and dried.
Detection

Reporier-laheled hybridization complexes are detected with a microseops equipped with an
Innova 70 mixed gas 10 Wlaser (Coherent, Inc., Santa Clara CA} capable of genersting spectral ines
20438 pm for excilation of Cy3 and at 632 mm for excitation of Cy3. The excitation Luser light is
focused oh the array using a 200X microscope objective (Niken, Tnc., Melvilte NY). The slide
containing the seray is placed on a computer-coutrolled X-Y stage on the nlicroscope and raster-
scapned past the objective. The 1.8 ¢m x 1.8 cm array used in the present example is scanned with a

resolution of 20 micrometers,
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I two sepanate scans, 4 tixed 2as multiline laser excies the two fluorophores sequentially.
Emdrted light is split, based on wavelength, into two photamultipier tube deteetors (PMT R1477,
Hamawatsu Photonics Systems, Bridgewaier NJ) corresponding to the (wo Ouorophores. Appropriate
filters positioned between the atray and the photomultiplier fubes are used to filter the signals. The
esniysion masima of the fluorophores used are 365 nm for Cy3 and 630 »m for Cy5. Each arxay is
[ypically scanmed twice, one scan per flugrophore using the appropriste fliers af the lagey sowes,
afthongh the apparatus is capable of recording the spectra from both flnorophores simitaneonsly.

“The scasitivity of the scang is typically calibrated using the signal intensity gencratet by o
CDNA, contmf specles added 1o the sample mixtate at 2 Rnown concentralion, A specific location on
the array contains a complementary DNA sequence, allowing the intensity of the signal at that
Tocation to be correlated with a welght ratio of hybridizing species of 1:100,000, When two samples
from different sovrces (e.1., representing fest and conirol cells), sach abeled with a different
fluarophore, are hybridized to a single aray for the purpose of identifying genes that are differentially
cxpressed, the calibration is done by labeling samples of the calibrating cDNA. with.the two
fluorophores and adding identical amnonnts of each to the hybridization roizture.

The output of the photomultiplier tube is digitized nsing a 12-bit RTI-835H andlog-to-Gigital
{A/D) conversion board (Apalog Devices, Inc., Norwnod MA) installed in an LBM-compatible PC
camputer. The digitized daia are displayed as an iinagc whete the signal intensity is mapped using a
Tinear 20-color ransformation to a pseudacolor scale ranging from blue {(low signal) to red (iigh
signal). The data is alzo apalyzed quantitatively, Where two different fluorophares are excited and
nteasured simultanecusty, the dafa are first corrected for optical crosstalk (due to oveslapping
emission spectra) between the fluorophores using cach flnorophore’s cmission spectrum.

A grid is superimposed over the fluorescence signal image such that the signal from each spot
ig centered in each element of the grid, The fluorestence signal within each element is thett ittegiated
o obtain 3 numiercal value corresponding o the avorage intensity of the signal. The sofiware used
for signal analysis is the GEMTOOLS gene expression anatysis program (lucyte).

XI. Complementary Pelynuclestides

Sequences complementary to the PP-encoding sequences, or any parts thereof, are used fo
detect, decrcase, or inhibit crpression of naturally cocurring PP, Although nge of cligonucleotides
comprising from about 15 to 30 base pairs 13 deseribed, essentially (he same proccdure is used with
smelter or with larger sequence fragments. Appropriute ofigenucleotices are designed using OLIGO
4.00 seftware (National Biosciences) and the coding sequence of PP. To inhibit transcription, 2
complementary olipomcleotide is designed from the most wnique 5° seqrence and uged to prevent
promoter binding to the coding sequence. “T'o inhibit translation, a complementary oliponucleotide is

designed to prevent ribosomat hindiug to the PP-encoding transcript.

72



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

ta

20

(156)

WO 01/81590 PCT/US01/12902

XII. Expression of PP

Expression and purification of PI is achieved using bacterial or virns-hased expression
systems, For expression of PP in bacteria, ¢DNA is subcloned into an appropriate vector containing an
antibiotic _Iesixim:cf‘, gene and an inducible promoter that directs bigh levdls of cDNA transcripiion.
Examples of such promoters include, bul are nol Hmited to, ts trp-lac () hybrid promoter and the
T3 or T7 bacteriophage promoter in conjunetion with the lac operator regulatary element.

Recombinant vectors are transformed i‘Jm} suitable bacterial hasts, e.g, BL21(DE3). Antibiotic
resistant bacteria express PP upon indnction with isopropyl beta-D-thiogatactopyranoside (IPTG).
Expression of PP in, cukaryotic cells is achieved by infecting insect or mammalian, cell lines with
recombinant Autographicy californica nuclear polylicdrosis virus (AcMNPV), commonly known: as
bacuiovirns. The noncssential polyhedrin gene of baculovirus is replaced with cDMA encoding PP by
either homologous recombination or bacterial-mediated transposition invalving transfer plasmid
intermediates. Viral infectivity is maintained and the strong palybedrin pramoter deives high levels of
cDNA transcription. Recombinamt bacolovieus is nsed to infect Spodoptera frogiperda (Sf9) insect
celly in ost cases, or huaan hepatacyies, in some cases, Infection of the later requires additional
genetic modifications to baculovirns, (Sez Bngelhard, E.K. ¢t &l (1994) Proc. Natl. Acad. Sei, USA.
$1:3224-3227; Sunig, V. et dl. (1995) Hum, Geng Ther. 7:1937-1843.)

Trt most expression systems, PP is synthesized as a fusian protein with, £.g., ghrtathionz S-
transferase (GST) or a peptide epitope tag, such as FLAG or 6-His, permitting rapmid, single-sten,
affinity-based purification of recombinant fusion protein from erude cell lysates. GST, a 26-kilodalton
enzyme from Schistosoma juponicym, cnisbies the purificstion of fusion proteins on inmobilized
glutathione under conditions that maintain protein activity and antigenicity (Amexshan, Pharmacia
Biorech). Following purification, the GST moiety can be proteslytically cleaved from PP af specifically
engineered sifes. FLAG, an 8-amino acid peptide, enabies immunoaffinity purification using
commercially available monoclonat and petyclonal anti-FLAG antibodies (Hastman Kodak). 6-His, a
streteh of six consecutive histidine residues, enables purification on metal-chelate resins (QLAGEN).
Miettods for protein capression st purification are dscussed in Ausubd (1493, supra, ch. 10 und 16}
Purified PP obtained by these methods can beused direclly in the assays shown in Examples XV
KVIL XV, and X1X where applivable,

XN Functional Assays

PP fanction is assessed by expressing the sequences encocing PP ar physiofogically elevated
levels in mammalian cell cufture systems. oIDNA is subcloned into a mamrmalian expression vecior
containing & strong promater that deives gh levels of cDINA expresgion. Vectors of choice include
PCMYV SPORT (Lile Techtologies) and PCR3.1 (Invitrogen, Carlshad CA), both of which contain the
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cylomegalpvirns pramoter. 5-10 ug of recombinant vector are trapgienfly transfevled fnto o human cell
line, for example, an endoihelial of fenytopoielic cell Tine, using effer fposome forunlabions or
dlectroporation, 1-2 pg of ap, additional plasmid containing sequences encoding a marker protein are
co-transfected. Txpression of a marker protein provides a means to distinguish transfected cells from
nontransfected cells and is a relizble predictor of cCDNA expression from the recambinant vector,
Marker proteins of choice include, e.g., Green Fluorescent Protein (GFP; Clontechy, CD64, ur & CD64-
GFP [usion protein. Flow cylomelry (FCM), an avtomated, laser optics-based lechnique, is used to
entily transfected cells expressing GEP or C6A-GFP and to evaluate the apoptolic stals of the ceils
and other celhnar properties. FCM detects and quantifies the uptake of fluoreseent malecules that
diagnose events preceding or coincident with cell death, These events inciude changes in miciear DNA
content as measured by staining of DINA with propidium fodide; changes in cell size and granularity as
measured by forward light scatter and 90 degres side light scatter; down-regulation of DNA synthesis
as measwred by decroase in bromodeasyuridine uptake; dlicrations in expression of cell surface and
ntracellular protetns as measured by reactivity with specific antibodies; and alteralions in plasma
memtbrane. composition as measured by the binding of fmorescein-conjngated Amnexin V protein to the
cell surface. Methods in flow cytometry are discussed in Ormerod, M.G, (1994) Flaw Cytomesry,
Oxford, Nesr York NY.

The intivence of PI* on gene cxpression can be asscsscd using highty pucificd populations of
calls transtiected with sequences encoding PP and either CIG4 or CDEA-GFP. CDid aud CIG4-GFP
are expressed on the surface of ransfected celis and hind to conserved regions of hman
immunoglobulin G JgG). Transfecied cells are efficiently separated from nontransfected celfs using
magnetic beads coated with either muman IgC or antibody against CD64 (DYNAL, Lake Success NY).
mRNA van be purified from the cells uying methods well known by those of skill in the act. Expression
of MRNA encoding PP and otber genes of interest cun be snalyzed by northern analysis or microatray
techniques.

XIV. Prodnction of PP Specific Antibedies

FP substantially parified using polyacrylamide pel efectrophoresis (PAGE; ses, e.p.,
Harrington, M.G. {1990) Methods Bazymol. 182:488-495), or other purifieation technicques, s used to
immuaize rabbits and to produce antibodics using standard protocols,

Aliernatively, the FP amino acid sequence is analyzed using LASERGENE sofiwarc
(DNASTAR) to determine regions of high imomunogenicity, and a corresponding oligopeptice is
symhesized and used 1o raisc antibodies by means kmown to those of skill inihe art. Methods {or
selection of appropriste epilupes, such as those near the C-terminus or in hydrophilic regions are well
described Inthe art. (See, e.g,. Aunsubal, 1995, supra, ch. 11.)
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Typically, oligopeptides of about 15 residues in Jength are synihesized using an ABI 431A
peptide synthesizer (Applied Biosystems) vsing FMOC chemistry and coupled to KLH (Sigma-
Aldrich, St. Louis MO) by reaction with N-algimidobenzoyl-N-lydroxysuccinmide ester (MBS) to
increase Immunogenicity. (See, e.g.. Ansubel, 1995, supra.) Rabbits are immunized with the
dligopeptide-KLH complex in complete Frenod’s adjuvant. Resulting antlsera are tested for amipeptide
and anii-PP activity by, for example, binding the peptide or PP to a subsirate, blocking with 1% BSA,
reacting with rabbit antisera, washing, and reacting with radio-iodinuted goat anti-rabbit 1gG.

XV, Porification of Naturally Occarring PP Using Specific Antibudies 4

Naturally occurting o recombinant PP is subsiantiafly purified by bnmunoatfinity
chromatography using antibedies specific for PP, Animuuooainity column is constructed by
covalently coupling unti-FR autibody 10 an activated chromatographic resin, such as CNBr-activated
SEPHARGSE (Amersham Pharmacia Biotedh). After the coupling, the resin fs blocked and washod
according 1o the Tanufacturer’s instroctions.

Maedia contaiming PP are passed over the immunoaffinity columm, and the column is washed
under conditions that allow the prefercnlial ubsorbancs ol FP (& g., high iooic steength buffers in the
presence of detergent). The coluin is eluted under conditions that dismapt antibody/PP binding (e.g., a
buifer of pH 2 1o pH 3, or a high concentration of a chaotrope, such as wrea or tiocyanate ion), and PP
is collected.

KVI. Tdentification of Molecoles Which Interact with PP

PP, or biologically active fragments thercof, are labclod with T Bolton-Hunter reagent. (Ses,
&£, Bolton A.E. and WM. Hunter (1973) Biochem. J. 133:329-539.) Candidate molecvies previomsly
arraved in the wells of & mylti-well plate are inoubated with the labelad PP, washed, and any wells with
Jabeled PP complex are assayed. Data obtained using different concentrations of PP are used to
calculate values Tor the number, affinity, and association of PP with the candidate molecuolcs.

Alternatively, molecutes interacting with FI* are analyzed using the yeast iwo-bybrid system
as deseribed in Ficlds, S. and O. Song (1989 Nature 340:243-246, or using commercially available

’ kils based on the two-hybrid system, such as the MATCHMAXER system (Clontech).

PP may also be used in the PATHCALLING process (CuraGen Corp., New Haven CT) which
employs the yeast two-hybrid system in a itgh-throughpur manner to determing all internctions between
the proteing encoded hy two large libraries of genes (Nandabalan, K. et #l. (2000) US. Patext No.
6,057,101
XVIl. Demenstration of PI* Activity

PP sctivity is measvred by the hydualysis of para-vitrophenyl phosphate (FNPP}. PP is
incubated together with PNEP in FTEPES tuffer pH 7.5, in the presence of 0. 1% p-mercaptocthandl at
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37°C for 60 min. ‘The reaction is stopped by the addftion of 6 m! of 10 N NaOH (Diawond, RII. et ai.
(1994) Mal. Cell. Biok, 14:3752-62). Alternatively, acid phosphatase activity of PP i deronstrated by
incubaling PP-conlainieg extract with 100 ul of 10 mM PNPP jp 0§ M sodiwm citrats, pH 4.5, and 5¢
L of 40 mM NaCl at 37°C for 20 min. The reaciion is stopped by the addition of 0.5 ml of (.4 M
glycine/NaOH, pH 10.4 (Saftig, P. et al. {1997) J. Biof. Chem. 272:18628-18635). The increase in
Tight absorbance at 410 pm resulting from the hydrolysis of PNPF is measored using a
spectrophotometer. The increase in Tight absorbance is proportional to the activity of PP in the assay,

In the alternative, PP activity iz determined by measuring the amount of phosphate removed
Irom: a phosphorylated prolein subsfrate. Reactions are performed wilh 2 or 4 nM enzyme in 8 {fnal
wedume of 30 pi containing 60 mM Tris, pH 7.6, 1 oM EDTA, 1 wM EGTA, 0.1% p-wercaptoethunol
and 10 pM substrate, “P-labelec on serine/ilrennine or tyrasine, as appropriate. Reactions are initiated
with substrate and incubated at 30° C for 10-15 mwin. Reactions aro quenched with 450 ul of 4% (whv)
activated charcoal in 0.6 M HCI, 90 mM Na,P,0,, and 2 mb NalL,PO,, then centrifeged at 12,000 % g
for 5 min. Acid-soluble #Pt is quantificd by liquid scintillation counting (Sinclair, C. ct al. (1599) I
Biol. Cliem. 274:23666-23672).
XVIIL ldentification of PP Inhibitors

Compontids t0 be tested are artayed in the wells of a 384-well plate in varsing concentrations
Along with an appropriate buifer and substrate, as described in the assays in Bxample XVII. PP
agtivily is measured for esch well and the ability of each componnd w Inhibit PP activity can be
determined, as well as the dosc-response kinetics. "This assay could algo beused (o identify molecules
which ephance PP activity.
XIX. Tdentification of PP Substrates

A PP “substrate-trapping” assay takes advantage of the increased substrate affinity that may be
conferred by certain mutations in the PTP signature sequence, FP bearing these mutations form a
stable complex. with their subsirate; this complex may be izolated biochemically. Site-direciod
mulagenests ol invariant residues in ibe PTP signature sequence in a clone encading the cutalytic
domain of PP is performed using a method staxdard in the ast or o commercial kit, such. as the MUTA-
GENE Fkit from BIO-RAD. For expression of PP mutants in Escherichin coli, DNA fragments
cantaining the nutation are exchanged with the corvesponding wild-type sequence in an expression
vector hearing the sequence encoding PP or 4 ghitathione S-transferase ((GST)-FP fugion protein. PP
mutants are expressed in E. ooli and purified by chromatography.

The cxpression vector 15 transfected into COS1 or 293 cells via calcium phosphate-mediated
transfeotion with 20 pg of CsCl-purificd DNA per 10-cm dish of cclls or & pg per §-ain dish. Forty-
cight bours after (ransfcetion, cclls are stimudated with 100 ng/ni epidermal growth lactor o fncrease
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iyrosine phosphorylation in cefls, as he tyrogine kinase EGFR is abundant in COS cells. Ceils are:
lyseddn 50 roM Tris-HCL pH 7.5/5 mM EDTA/150 M NaCl/1% Triton X-100/5 mM jodoacetic
#6id/ 10 mb sodium phosphate/ 19 M NaF/3 gl leupeptin/5 gl sprotinin/1 m benzamidine (1
mi pes 10-cin dish, 0.5 1l per 6-cm. disk). PP s inmmunoprecipitated from Iysutes with ap appropriate
antibody. GST-PP fusion proteins are precipitated with ghitathione-Sepharose, 4 pg of inAb ar 10 pl
of heads respectively per mg of cell Iysate. Complexes can be visualized by PAGE or further purified
to idemify subsirate moleowles (Flint, AT, etal. {1997) Proc. Natl. Acad. Sct. USA 84:1680-1685).

Various modifications and vaciations of the described methods and systoms of the invention will
be upparent (o those skilled Iu the art without depuriing from the scope and spirit of the iuvention.
Althemgh the fnvention has been described in counection with certain embodiments, it should be
understood that the invention as claimed should not be naduly Hniited to such specific embodiments.
Indeed, varions modifications of the described modes for carrying out. the invention which are ohvions
to those skilled in molecuiar biology or related fields are intended 1o be within the scope of the following

Clsitng.
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‘What is clained is:

1. Amisolated polypeptide setected from the group consisting o

a) a polypeptide comprising an amino acid sequence selected from the group consisting of
SEQ LD NO;T-3,

B) anaturalty occiring polypeptide comprising an aming ackd sequence af feagt 90%
idenrical to an amino acid sequence selected from the group consisting of SBQ ID NO:1-5,

&) & biologieally active fragment of 4 polypeptide having an aming acld scquence sehected
from the group canststing of SEQ ID NCE:1-5, and

d} an immunogenic fragment of a polypeptide having an amino acid sequence selected front
the group consisting of SEQ L NO;1-5,

2. Anisolated polypeptide of claim I selected from the group cotisisting of SEQ ID NO:1-5,
3. Anisolated polynucleotide encoding a polypeptide of clatm 1.
4. Anisvluted polynucleotide encoding 3 polypeptide of ¢laim 2.

5. An isolated polynucleotide of ¢laim 4 sclected from the group consisting of SEQ ID
NOs-10,

€. A recombinant polynucicotide comprising a promoter scquence operably linked tra
polyrcleotide of claim 3,

7. A cell transtormed with 8 recombinant polymucleolide of ¢laim 6.
8. A franggenic organism comprising a recombinant polymucleotide of claim .

9. A method for producing a palypeptide of claim 1, the method comprising:

a) cultoring a cell under conditions suftable for expression of the polypeptide, wherein said
cell is tramsformed wilh 2 recombinant polynndlectide, and said recombinant polynucleotide
comprises a promoter sequencs operubly linked to a polynucleoide encoding the polypeplide of daimn
1, and

) recovering the polypeptide so expressed.
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10. An isolated antibody which specifically binds to a polypeptide of claim 1.

11. Anisolated potymucleotide selected from the gronp consisting of,

%) apolynucleotide comprising 2 polynuecleotide sequence selectod from the group consisting
of SEQ 1D NO:6-10,

b} anaturally eccurring polynucisotide comprising a polynudeotide sequence at least 90%:
jdentical to 4 pelynucieotide sequence selected from te group consistite of SEQ ID NQ:6-10,

cl apolymclestide complementary o the polyaacleotide of 2),

d) apolysucleotide complementary to the polyrmciestide of ©), and

¢) an RNA cquivalent of a)-d).

12. An isolated polynuclectide comprising at Jeast 60 contignous nuclectides of a
polynoclcotide of daibu 11,

13. A method for detecting a target polymcleotide in a sample, said target polynucleotide
having a scquence of 2 polynwcicotide of claim 11, the method compmising:

ay hybridizing the sample with a probe comprising at least 20 coutiguens nucleotides
comprising a sequence complementary to said target polynucleotide in the sample, and which prohe
specifically hybridizes to said target polyrucleolide, uader conditions whereby a kybridization
complex is formed between said probe and said targset polynscleotide or fragments thereof, and

by detecting the presence or abscnce of said hybridizaton complex, and, optiondlly, if

present, the amount (hereof,
14, A method of claim 13, wherein the probe comprises at least 60 contiguous nucleotides,

15, A method for detecting a target potynucleotide in a sample, said target polynucleotide
having a sequence of 2 polymdectide of <lalm 11, the method comprising:

ay amplifying said target potymcleotide or fragment thereof using polymerase chain reaction
amplification, and

b) defecting the prescnce or absence of sald amplified target polynuclcotide or fragment
thereof, and, optionalty, if present, (he amount therenf.

16. A composition comprising a palypeptide of claim 1 and a pharmaceutically acceptable

excipicnt.
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17. A composition of ¢laim 16, wherein the polypeptide hins an amino acid sequence selected
from the group consisting of SEQ 1D NO:1-S.

18. A method for freating & diseqse or condition assoclated with decreaged expression of
functional FP, comprising administerng to a patient in. need af such treatment the composition of
claim 16.

19. A wmethod for screening 2 compound for effiectiveness as an agonist of a polypeptide of
claim 1, the method comprising:
4) exposing a sample comprising & polypeptide of claim. 1 to a compound, wud

©) detecting ageonist activity in. the sample.

20. A composition comprising an agonist compound identified by a method of claim 19 and
apharmaceutically acceptable excipient.

21, A meibod for treating & disease or condition associted with decreased expression of
functional PP, comprising administering to 2 patient in need of such treatment a composition of claim
20

22. A methed for screening a compound for effectiveness as an antagonist of a polypeptide
of claim 1, the method comprising:

a) expusiog a sample compeising @ polypeptide of ¢Jaim 1 0 3 compownd, and

b) detecting antagonist activity in the sample.

23. A compasition comprising an antagonist compound idettified by a method of claim 22

and & pharmaceutically acceptable excipient.

24. A method for treating a disease or condifion associated with overexpressian of functional
PP, comprising administering to a patient in need of such treztment & compaosition of clatm 23.

25. A method of screeping for o compound that specifically binds to the polypeptide of claim
1, said 1wethod comprising the steps of:

1) combining the polypeptide of claim 1 with 4t least one test compound wider snitable
conditions, and

JP 2004-511206 A 2004.4.15
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b) detecting binding of the palypeptide of claim 1 to the test compound, thereby identifying a
componnd that specifieally binds 1o the polypepiide of claim 1.

26, A method of screening for a compound that modulates tbe activity of the polypeptide of
¢laim 1, said method comiprising!

a) combining the polypeptide of claim 1 with at 1east one test compound under conditions
penmissive for the sctivity of the polypeptide of claim 1,

b) sssessing the activity of the polypeptide of <laim 1 in the presence of the test compound, and

©) comparing the aclivity of the palypeplide of claitn 1 in the presence of the lest compound
with the activity of the polypeptide of claim. 1 in (ke absance of the st compound, whersin 4 change in
the activity of the polypeptide of claim 1 in the presence of the test compound is indicative of 2
compeound that modulates the activity of the polypeptide of claim 1.

27. A method for screening a compound for effeetiveness ip alicring expression of a target
palymcieatide, wherein said targef polyaucleotide comprises a sequence of claim 3, the method
comprising:

2) exposing a samiple comprising the target patynucleotide to & compoutd, under conditions
suituble for the expression of the tareet polyiucleotide,

b) dJetecting altersut expression of e target polynucleotide, and

©) comparing fhe expression of the target polynucfeotide in the presence of varying amounts of
the compound and in the absence of the compeund.

28. A method for ussessing toxicity of a test compound, said method comprising:

a) treating a biological sample containing rucleic acids will the (est compuund;

h) hybridizing the nncleic acids of the freated biological sample with a probe comprising at
least 20 contiguous nuclectides of a polynucleotide of claim 11 under conditions wherehy a specific
hybridization complex is fortned between said probe and a target polynucleotide in the hiologicul
sample, said targer polysncleotide comprising & polymmcizotide sequence of a polymucleotide of claim
11 or fragment thereof;

©) guantifying the amount of bybridization complex; 4nd

d) comparing the amount of hybridization complex in the treated biological satnple with the
amonnt of hybridization complex in an untreated biofogical sample, wherein a difference in the
amount of hybridization complex in the treafed biological sample {s indicative of toxicity of the tost

compound,
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29. A diagnostic test for a condition or disease associated with the expression of PP it a
biglugical sample comprising the steps oft

2} combining the biclogical sample with an antibody of claim 10, wnder conditions suitabls
foor the aptibody to bind the polypeptide and form an antibody:polypeptide complex; and

b} detecting the complex, wherein the presence of fhe complex correlates with the presence
of the polypeptids i the binlogical sample.

30, The antibody of claim 10, wherein the antibody is:
a) achimenic antibody,

b} a single chain amibody,

¢) & Fab fragment.

dy a F(ab’), fragment, or

e) ahumanized antibody.

31. A composition comprising an antibady of claim 10 and an acceptable excipfent.

32. A method of Giagnosing » condition or disease associated with the expression of FP ina

subject, comprising administering to said subject an sffective amonnt of the compositfon of claim 31.
33. A composition of claim 31, wherein the antibody is labeted.

34, A method of disgnosing a condition or disease associuied with the expression of PP in a

subject, comprising adinfnistering o said subject an effective amowat of the composition of claim 33.

35. A method of preparing a polyclondl antibody with the specificity of the amibody ol claim
10 comprising:

a} immumnizing 2n animal with a polypeptide having an amino acid sequence selected from
the group condisiing of SEQ TD NO:1-5, or an Immunogenic fragment thereof, under conditions (o
elicit an amtibody responsc;

b) isclating agtibodies from said animal; and

C) screcning fhe isolated antihodies with the polypaptide, thereby identifying a polyclonal
antibody which binds speeifically to 4 polypeptide having an amino acid sequence sclected from the
group consisting of SBQ 1D NO:1-5.

3
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36. An anfibody produced by a method of clalm 35,
37. A compesition comprising the antibady of claim 36 and a suitable carrier.

38. Amethod of making a monoclonal antibody with the specificity of the antibody of claim
10 comprising:

&) Immunizing an animal with & polypeptide having ap. amino acid sequence selecied oo
ihe gronp consisting of SEQ ID NOGI-5, er an Immunogenic fragment thereof, under conditions to
€licit an antibody response;

) isolating antibody producing cclls from the animal;

¢} fusing the antibody producing cells with immortaliced cells 1o fam monaclonal antibody-
producitg hybridoma cells;

d) colmring the hybridoma cells; and

) isolating from the culture monoclonal antibody which Biuds specifically 10 a polypepride
having an amine actd sequence selected from the group consisting of SBQ ID MO:1-5.

39. A monoclonal artibody produced by a method of claim 38,
40, A compositiof comprising the aniibudy of clain 39 and a suitable carrier.

41, The antibody of claim 10, wherein the antibody is produced by screening 4 Fab

expression library.

42. Tho anvibody of claim 10, wherein the andbody {s produced by screening & Teconsbingnl
immunaglobulin library.

43, A mefhod {or deteoling a polypeplide having un amino acid scynepce selecled from e
group consisting of SEC 1D NO:1-5 i a sample, comprising the steps of: )

4) incubating the antibody of claim 10 with a sample under conditions to allow specific
binding of the antibody and the polypeptide; and

b) deleeling epecific binding, wherein specific binding indicates the preseace of a
polypeptide having an amino acid sequence selected from, the group consisting of SEQ T NO:1-5 in
the sample,
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44,

A method of purifying & polypeptide having an amine achd sequence selected fiom the

group consisting of SEQ W NO:1-5 from o sample, the melirod comprising:

2) incubating the antibody of claim 10 with a samyfle under conditions 1o allow specific
binding of the antibody and the polypeptide; and
t) separating the antibody rom the sample and obtaining the purified polypepiide having an

amino acid sequence selected fram the group consisting of SEQ ID NO:1-5.

43,

46.

47.

s

43,

3

4

50,

3

L
P

3

54,

NOG:10.

&

=

A polypeptide of claim [, comprising {he aptno acid sequence of SEQ D> NO:1.

A polypeptide of claim 1, comprising the amino acld scquence of SEQ ID NO:2,

A palypeptide of claim 1, comprising the anvino acid sequencs of SEQ D NO:3.

A polypeptide of claim [, comprising te amino acid sequence of SEQ ID NO:4.

A polypeptide of claim 1, comprising the amino acid scquence of SEGQ 1D NO:5.

A polymiclectide of claim 11, comprising the polynuclestide sequence of SEQ ID NO:6.

A palynuclentide of claim 11, comprising the polynucleatide sequence of SEQ ID NO:7.

. A polynuciedtide of claim 11, comprising the polynucieotide sequence of SEQ 1D NO:8.

A polynuclectide of elaim 11, comprising the polynucleotide sequence of SHQ 1D NO:D.

A polynuclectide of claim 11, comprising the polynaclentida sequence of SEG ID

G5

2004-511206 A 2004.4.15
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<120> PROTEIN PHOSPHATASES
<130» PL-0077 pCT
<140> To Ba Asslgned
<141> Herewith
<350> &0/188,0L0; 60/202,340: 60/203.424; 50/205,642; 60/208,85¢
<151v 2000-04-20; 2000-05-05; 2¢00-05-10; 2000-03-18; 2000-06-02
<160> 10
<170> PERL Program
<210%> 1
<211> 284
<212> FRT
<213> Bomo saplens
<220>
<221y misc_feature
<223> Incvie ID No: 4000156CD1
<400» 1
Met Ala val RBep Ile @lu Tyr Arg Tyr Asn Cve Met Ala Pro Ser
L 5 10 15
Leu Arg €lan Glu Arg Fhe Ala Phe Lys Ile Ser Pro Lyz Pro 3ar
20 25 i0
Lys Dro Leu Awg Pro Oys Ils Gln Leu Ser Ser Lys Axn Glu Aln
35 40 45
Ser Gly Mst Val Bla Fro Bla Val GIn Glu Lys Lys Val Lvs Lys
50 55 50
Arg Val Ser Phe Ala Asp Rsn @ln Gly DLeu ala Leu Thr Wet val
65 G 75
Lys Val Phe Ser Glu Fhe Rgp Asp Pro Leu Asp Met Pro Phe Rsn
80 85 260
Ile Thr &1u Leutt Leu Asp Asn Ile Val Ser Leu Thr Thr Ala slu
95 100 105
Ser ¢lu Ser Fhe Val Leu 2Asp Fae Ser ¢ln Pro Ser Ala Asp Tvr
110 115 120
Leu Asp Phe Avy Ash Arg Leu Gln Ala Asp His val Cys Deu Glu
128 130 135
Asn Cys Val Deu Lys Asp Lys &ls Ils Ala Gly Thr Val Lvs Val
140 145 150
GSln Asn Lew Ala Phe Glu Lys Thr val Lys Ile Arg Met Thr Phe
155 169 145
Asp Thr Trp Lys Ser Tyr Thr Asp Phe Pro Cys Gln Tyr Val Lys
170 175 180
Zzp Thr Tyr Ala Gly Ser Asp Arg Asp Thr Phe Ser Phe Asp Ile
185 198 195
Ser Leu Fro Glu Lys Ile Gln Ser Tyr Glu Arg Mel Glu Phe Ala
200 20645 210
Val Tyr Tyr Glu Cys Asr Gly Gln Thr Tyr Tri Bap Ser Rsn Arg
1G]
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«210>
<211>

215
G@ly Ly=® Asn Tyr Arg
230
Gly HMet Thr Lys Pro
245
Asp Gln Phe cly Ser
260
Trp Pro Ser Tyr Leu
275
2
217
PRT

<212>
<213>

<220>
<221>
<223

<400>

Homo saplens

migc feature
ImevEe ID No:

2

Mebk Tyr Sar Leu Asn
1 5

Leu Arg Lys Gln <ys

Ile Ile ¢lu Thy Trp

val olu Pro Ser Sey

Ser Ser Asp Leu Gln

Gly fer ¢ln Asp Ala

Lys Val Thr Hls Ile

Phe Leu ger Asp FPhe

FPro lu Thr Asn lle

Ile 3lu Glu 2la Lye

asn Ala Gly Val sSer

Met Asn Ser Gla &in

Lyvs 2sn Ala Avg Fro

Sln Leu Arg Thr Tyr

Arg Ile @ln Glu Asn
21

«210>
<211>
<23 2>
<2i3>
<2203
<221>
<233>

<400>

3

529
PRT
Homo sapilens

mlsc_feature
Incyte ID No:

3

Met Ser Ser Thr Val
1 5

Ser Ile Ala Thr Len
z

0
Val Ser Asn Arg Asn
3%

e Ile

Ser
AXG

Tyr

arg

8y

Cysg ¢

Gin

6704643CD1

@&ln

Leu

Leu

Fex
Gln

Sar

Glu
Axyg
Rsp
Gly
Gly
Hls

Sex
Tle
Glua

Ser

ile
val
Ala
Gy
val

Asp

Gly

64859C7C0L

Thr
Ary
Cys
Ile
Leu

ala

Fhe
Gly
Alz
Thr
Pro

Lys

Ser Tyr Txp Ile

aln Oly Cly Arg

Lys Leu Lys Trp

220
aln
235
A=p
250

o Tyr

265
Leu
et}

ala

25
Ile

aly
Lys

70
Asp

a5
TyvE
100
Ile
115
Fro
130
145
Ile
150
Ser
175
120

clu
205

Leu
10
Arg
23

Arg
40

249

Pke

Sexr
Thr

val

Trp
Leu
val
ile
Cys
Len

Ile

Phe,

Gly

Asn

Sar
Ile
The

TyYr

Arg
Gly
Val
@ln
Letr
Ly=
Gl
Lew
FPhe
val
3ly
sex

The

Lys

Thr
Ber
I'ro

Tyxr

Rsn
Lys
@la
asp
Leaun
1ys
Asn
2op
[cAReY
His
Phe
Lau
et

<ys

225
aln
240
Phe
255
¢ln
270

Asn Ser Thr Rrg Rsn
15

Leu Tyr Ser Arg Tyr
30

Leux Phe Ser Arg Val
45

(180)
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Ero

iy
ala
Fhe

@lu

TP &

et

Fro
Als
heu
Thi
Lau
Asp
Fhe
Val
His

Pro

r Ile

TYr
ile

1ile

Ala
Sexr
&ln
Glu

Lat

Thr

uhr
Tyr
Ser
His
Axg
Arg
&1y
Her
Qin
Len
TV
Try
slu

Ser

1ls
Fhe
Ile
bhe
Fro
Val
Val
Lys
Sar
Glo
Gla
Lea
Thr.

cly

Ary
Pro
Lys
Phe
Arg
pE-3
Gl
Thr
Let.
Lys

Gln

[=hAVA

Leu
Ser
val
Ala

Pro

Leu
Asir
Tyx
Pyo
Val

Gly

200
Glu

val
3

435
Asp

Ala

&ln
1

515

ger
Thr
Gln
Lau

ser

Fhe

Thr

Ile
Gy
Aryg
Arg
ATy
Gln
Gly
Hiz
Tyr
Asp
val
Ala
Gln
Thr
Mat
Len

Phe

Thy
Asn
Leu
&ln
say
Hig
Tyxr
Mab

Tyr
Ala
Ala

Hig

Lau
Fhe
"y
Hisz
Gly
val
Gln

Arg

Clu
MAla

Ren

CYs
@lu
Glu

Glu

Pro
Fhe
Leu
Gln
Eig
Hie
Law
Lys
asn
T
arg
Leu
Gly
Arg

Lys

Ala
Avg

<

250

Els

395
Asn
310
rro
325
cly
340
Trp
355
Thy
370
‘Thir
g5
Leu
400
Trp
415
His
430
Pro
445
Ala
460
Ile
475
clu
AL
Met
505
Clu
520

39

asp

Leu

Fhe
2sp
Arg
Val
Asn
Thyr
Ala
val
Mat
His
Asp

Gl

Agp
Ala
ala
asn

rrp

Leu
Liys
Ala
Pro
Pre

Met

Leu
Arif
ile

whr
Phe
Ala
Pro
Fex
Asn
Cys
ser

slu

His
Met
Leu
alu
Thr
asn
aly

Asn

cly i

Ils
alu
Leu
Tyr
@ln
Lau
Glu
Len
Leu
Rla
Ala
Asp

Cly

Lew,
Hig
aly

Asn

ala

Ala
Gly
Ris
Ile
Ala
Asp’
Ala
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<210> 4

<210
«212>
<213>

<230>

=221
<223

<400> 4

Met
1

Glu

Tys
Fro
Gly
Val
@lu

ala

Toeu
Thr
Leu

Turp

Pro
Liaty
Leu
Ih
™R
Lye
Asn
Ser

Pro

asn
ala

Aly

Gla
Ser
Leu

Tle

537
FRT'
Homo sapiens

Als

Ser &

Cys

ser
Ile
Met
Gln
Leu

Gly

Rrg

Ser
Thr
Asn
Gly
Asn

Glu

Ban

Pro
Arg

Glu

Leu
ala

Pro

Fhe
Ala
Tht
Fer
Glu

Ala

Asn
Tyr

GIn

r Mat

migc feature
Incyte ID No:

Thr
5
Ils
20
oL
35

125
Lisu

oys
cly

Tep
305
Arg
320
Lys
335
FPha
350
Gl
365
alu
380
Leu
235
nsp
416
His

15512350D%

ext)
Tvr
#er
Ala
Thr

Thr

Lt
Gly

ger

TYYE 2

Gin
Pro
Lys
Phe
Arg
Val
Glu
ihr
Leu
Lys
Gln
val
ile
e
Rla
Ser
Bla
Lien
Val
Ala
Arg
Thr
Ala
Fhe

Gln

Pha

Val
Asp
Ser
Phe
Arg
Lew
Pro
cla
Glu

Lys

Len
His
Ard
Val
alu
Val

The

the
Aka
lle

The

2ry 3

Gin
Fro

Ser

Ale 2

Zgp

Leu P

Lle
ila
Leu
Glu
Leu
val
val
Ala
Thr

Liys

Gly

L Tle

Phs=
Pro

val

Glu

Sar
205

@

Leu
265
aAsp
280
Hat
395
Lew
310
Leu
325
Gln
340
Asp
355
Glu
370
Tle
385
Glu
400
Leu
418
Val

419

Ala

Arg

Asp

Lew

Ala
Tyx

3

Leu
Lau
Ile
Gln
al
Val
Gly
BEn
Lau

arg

1 Lys

Gly
Pro

Thx

Arg
His
Axa
Fro
ser
Lle
Gly

Pro

Gly
1le
Asn

His

Bsn
R3n
Val
ala

ASp

Aep
Glu
e
Fhe
Pro
Asn

Tyr

wal

Asn
His
Leu
Lys
Thr
Leu

Lys

Blia

sln
Cys
Ala
Ala
Lys
rhe
Thr
Ala
Gly
Fhe
Teu
Gln
His
His
Len
Lys
Asp
Ty
His
Gly

Gy

(182)

cys
15

225

240
asp
25%
ser
270
His
283
Giu
300
Asn
315
Pro

380

His
380
Arg
405
Ten
420
&lu
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Ty

Ty

Leu
Lys
Shr
Liew
His
AXY

Sexr

=210 5

«211>
<213>
<213>

<230>

<231>
<3233»

<d00> &

Met
2
Arg

Len

Ser

RPro
Gly
Phc
Gly
Far

Cye

Thr
Ser
Rap
Bep
Ile
Leu
Thr
Tyr

¢ln

Ser

Ser

Thx
val
Lys
Ile
Glu
HMat

His

368
PRT
Homo saphens

Cys
cly
Glu

Teu

Ile 1

Lvs
Gln
Gln
cly
Asn
Val
cly
aly
Let
Qs
Pro

Tys

Gly
Thr

Mt

aryg
Ty

Val

Lys
ala
Ser

Met

Pro
Lys
Phe
val
Ty
Glu
Ser
Pro
Val
Asn

Gln

> The

Cys
Thy

Asn

425
Mat
440
Lew
453
Ser
470
Hig
485
Leu
500

515
Val
530

misc_feature
Incyte ID Nor

Asp

Gly

Bex

Sar

BEp

7

ey

Ala
e
His
Rrg
Aen
‘Thr

Pro

Lys

Thr

Ala

His
Gln
Val
Val
Lys
A

Ala

Glu
Let
Tle
nrg
His
Val
Gly

sp
Phe
Ser
Gly
hry
Pri
Tyr
Lysa
Asn
Ile
Alm
Liew
val

Tyr

Gln
Met
Phe

Gly

A39661CD

Trp
Leu
Glu
Liem
Ala
Tew
Ala
Asp
Gln
ser
ety
Sl
Ser
Lien

Ty

Ala T

Sex
Ile
val
Ala
Asp

Gln
His
Bla
hsn
Leu

Thr

- Gln

Pro
Gly
Fhr
Ser
Tew
Teu

Sor

His
YL
Fbe

430
Pro
445
aly
460
Asp
475
hsn
420
Sar
505
Ile
520
Asn
535

The

Val

Gln

Ser

Bro

Lys

Ala

Brg
Glu
Tal
Ala
Ser
Ser
Ser
=
Ala
Lyt
Tyr

Gly

Sex 3

Asp
Ala
aln

Arg

Val
r
Ala
Gly
Glu

val

Len

Pro

TLeu
Phe
Ala
Leu
Tyr
clu
Ser
Ser
Ala

Phe

Iie

Gly

Glu
Gly
Lys

Gly
Glu
Ala
Th
Glu

Gln

alu
His

Ala

Ela
Thr
Gly
Tyr
His
Pro
Bsp
Thr
Pro
Scr
Leu
Gliz
Aszn
ala
1le
Mst

Lys

(183)
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310
2sn Ile Ser Pro Asn Ph= Asn Phe Meb Gly €@lu Tweu Ten Asp Phe

305

320

(184)

PCT/US01/12902
315

330

@lu Arg Thr Leu Gly Lea Ser Ser Pre Cys Asp Asn His Ala Ser
: k 348

315

Ser Glu €ln Leu Tyr Phe Ser Thr Pro Thr Asn His Asn Lheu Phe

350

Pro Tew Bsu Thr Leo Gla Ser Thr

«210> &

<Z11> 2232
«212> DN
<213> Homo

<2307

365

sEpiens

<221> misc_featuro
<223> Incyte ID Wo: 4000156CBI

<400> €

setgeatace
2 beres
Ftcatotage
cttgogecaa
ttgtatteag
gaagaaggtq
caanggtoc
agacaacatt
gqoaatatgea
gaackgtgby
tgagaagacs
ttgtoagtac
cagekkgeoo
caatggacag
gttaanatck
tgaccagtte
aggaktatgaa
tocoaragan

ancgbgganc
ttanacagoa
tggkagntog
aaagggtatg
totgetoten

tteoctgeaay
acgeacattt
boakgttbby
gacaaatiag
gtakttcoagn
cagakttgoag
ttttgectte
ctgattitke
tatgaaayan
cgeegagyen
accctotoho
coragstact
tomacegesn
CEgABRARAR

<210% 7

«2il> 1574
<212> DNA
<213%> Homme

«<326>

qrncacaced
gageragotg
ceeatgatgy
gagaggtity
chigageagea
AannaagCqyy
teggaattog
gtgagettga
gattmettag
cbeoaaggaca
ghtgraantas
gtanagqgaca
gagaagatbo
acgtactggg
anccagggaa
agaageccto
aagctaggge
aagoctaget
tteocatgagy
aakcoageca
ogogetttog
galbgggaatc
actcagatgt
ceteactgtt
ctgckghgtt

calbbhbla
tEagtggtlg
agagageaac
ggtbeotgana
tagguguage
coergaaagc
tttbgggagec
gotgoateac
tactaaaaat
togamggata
tracaccact
aa

saplens

<221» nisc_feature

333> Incyte I No:

acgeteacgt
fuatiutexlelefol)
chtgtggacak
ccttiaagat
agzatgaagoe
tgteettege
atgacocget
cyReagoaca
actttagann
aggocatton
ggatgacatt
cttatgeogg
agtottaloa

acagcaacag
tgaccaagec
ggtgticota
octactacta
ctgeotoactg
cooogltbgey

cattgtbotte
toccoghoca
Lgeagaagag
tocacaa
agacaggcat
acaccagtoa
aggcagoaca
tkketaagte
tomaatgactt
gugcaeggta
gaggteagya
araaaaaaat
aUyCaggada
geatbeoeye

6704643CE1

aglegogetl
ttotoogogy
cgagkacaga
cicaccaang
caghggaaty
agacaacecag
agatatguea
gagegagage
tegactieay
agnoactoty
cgzeaceigg

Aagaalggng
aggeaag
soacagbogs
tgotetgltt
gtgactgeay
tgoagtauag
gaaaataazs
acacaaceny
geaacgagay
cagtgetgat
tagoeasasy
atobtlgoggt
cgtgtatote
aaatgggalbt

qicaagagt
cocacattia
taacgtyetl
gottatgeel
gatogagnce
Lagacaggoy
akggegagas
chgggoagea

69

gooacaacoe
cocazaAnng
tacaacbgon
cooageanas
glygoceegy
gyackggoce
thcaacakoa
thtgttobgy
googancacy
aagzttoaga
aagagcbaca
gusacgtict
CEtgobgtge
totaggatea
ceggabitoyg
coagaglgge
gtgacagyge
altgouasyce
ggatootett
tybetoacke
tebgtgeacy
gasgetggayg
coact (o]
gotelbotgee
tgetgtgaca
ggetettgtt
gtteaggaaa

+ egettetiga

ctaggetocty
gquagacact
cacogagt:
ggelyggttly
gtaatcecag
atecotggeta
togtgongoy
cctgageqge
gqagegagact

8o

360

tgegygotet &0

ttectagectg 120
Lggotectie 180
canbgagges 240
cltgbooagga 300
Lgacaatggk 360
cegageboot 420
atbitliecca 480
tebgeotiga 540
acctogoatt 600
cagactttec 650
cettogacat 720
actacgagty 780

Lot = 840
gaalaboobl 200
caaghbacti 960

gkgguggage 1020
dagggaggage 1080
cacttettte 1140
aaaggagcag 1200
Latgigatgg 12460
gagtotateo 1320
coagecacct 1380
agecaggect 1440
cactyageiy 1566
Ltotgecaagk 1580
agatastaaa 1620
ceccacagat 1680
tycggtgtea 17440
cagetictac 1860
coggaasaat 1860
Eoloakickt 1824¢
cacttlbggga 1980
acacggtgaa 2040
egoebglagt 2100
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Box| <Observations where certaln claims were found unsearchablé: (Continuation of item 1 of first sheet)

This International Search Hepert has not in respect of cert: i Asticle 17(2)a) for the following reasans:

1. Claims Nos.: 124 a2 34
Decauss they relat to sun;ecimzmef not fequircd 10 be searchad by this Awhenty, namery:

see FURTHER TMFORMATTON sheet PCT/154/210

2. [X] ciaims nos.: 20,23

because they relats to parts of the Intarnational Applicotien that do nat comply with the prescribed requirements to such
an extent that no meanngtul Intematonal Search can be carried out, spaciiically:

It is not possible to search for agonists and antagonists of this
subject-matter, since they are not further defined.

3. D Clairns Nos.:

bacause they ars dopondant ckims and are 1ot grafled in accordance with the second and third sentences of Rile 6.4(a).

Box il Observations whers unity of invention is lacking {Continuation of itsm 2 of first sheet}

This Intemational Searching AJthority found muitiple imvantions in lis application, as follows:
1. As all required additional search foes were timely paid by the applicant, this International Searcn Report covers all
scarchable daims.

2, | As 2l ssarcnable <Iams cowd be searched withoul etton Justitying an additional fee, this Authority did not invile payment
of any adaitanal fes.

a As only some of the required additional searc) [es wore timely paid uy llle avuhcanl this Intenational Search Report
tovers only those claims tor which foos wore paid, spedifically slaims N

4. No required addiiional eearch fees were timsly paid by the appiicant. Cansaquantly, this Intsrnational Jearch Report s
restricted to ine Invention first mentianed in the claime; ik is cowmred by claims Nos.:

1-19,21,22,24-44,part. .45 and 50 entir.

Acmark on Protest D The addlional search (92 were accompanied Ly e applicant's protes!,

No protest accumpanisd e uayment of agditenal seard fess.

Form PCT/ASA/210 {sontinuation of firat sheet (1)) (July 1998)
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Intemationa Applcation Ne. PCTUS 01 12902

FURTHER INFORMATION CONTINUED FROM  PCTASA/ 210

continuation of Box 1.1

Although claims 32 and 34 are directed to a diagnestic method
practised on the human/animal body and claims 18, 21 and 24 are
directed to a method of treatment of the human/animal body, the search
has been carried out and based on the alleged effects of the
compound/composition.

Continuation of Box 1.1

Claims Nos.: 18, 21,24, 32, 34

Rute 39.1{iv) PCT = Method for treatment of the human or animal body by
therapy Rule 39.1{iv) PCT - Diagnostic method practised on the human or
animal boedy

Continuation of Box 1.2

Claims Nos.: 20,23

It 1s not possible to search for agonists and antagonists of this
subject-mattar, since they are not further defined,

The applicant’s attention is drawn to the fact that claims, or parts of
claims, relating to inventians in respect of which no interpational
search repart has been established need not be the subject of an
international preliminary examination (Rule 66.1(e) PCT). The applicant
is advised that the EPQ policy when acting as an International
Preliminary Examining Authority is normally not to carry out a
preliminary examinaztion on matter which has not been searched. This is
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter II procedure.

JP 2004-511206 A 2004.4.15



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

(194)

Internatienal Application Mo, PCTAS 01 42902

FURTHER INFORMATION CONTINUED FROM  PCTASA 210

1. Claims: 1-19,21,22,24-44, partialty, 45 and 50 entirely
An isolated polypeptide selected from the group consisting
of
a). a polypeptide comprising an amino acid sequence set
forth in SEQ ID NO:1

b). a naturally occurring polypeptide comprising an amine
acid sequence at least 90% ideniical thereto.

¢). biotogically and/or immunologically active fragments
thereof,

Antibodies raised and specific to the above.
Polynuclectides encoding the above.
Compesitions comprising the above.

Uses of above in therapy, diagnastics etc

2. Claims: 1-19, 21,22, 24-44, partially, 46 and 51, entirely
As for invention 1, but relating to SEQ ID NO: 2 and SEQ ID
KO:7

3, Claims: 1-19,21,22,24-44, partially, 47 and 52 entirely
As for invention 1, but relating fo SEQ ID NO: 3 and SEQ ID
NO:8

4. Claims: 1-19, 21,22, 24-44, partially, 48 and 53 entirely
As for invention 1 but relating to SEQ ID NO:4 and SEQ ID
NO:9

5. Claims: 1-19, 21,22, 24-44, partially, 49 and B4 entirely

As for invention 1, but relating to SEQ ID NOU: 5 and SEQ ID
NO-10
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