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PROTEASES

TECHNICAL FIELD
This Invention relates to nucleic acid and amine acid sequences of prateases and to the use of
these sequences in the dizgnosis, treatment, and preveation of pastrointeatingd, cardiovascular,
antoimnmae/inflasnmatory, cell proliferative, developmental, spithelial, neurclogical, aod reproduciive
dignrders, and in the assessment af the effects of exogenons compounds on the expression of nucleic

acid and aming acid sequences of proteases.

BACKGROUND OF THE INVENTION

Proteases Cleave proteins and peptides at the peptide bund that forms the backbone of the
protein or peptide chain. Proteolysts is one of the most important and frequant enzymatic redctions thiat -
acours both within and outside of eclls. Proteolyets iv responsible for the activation and maturation of
nascent polypeptides, the degradation of misfolded and damaged proteins, and the conolled tornover of
poptides within the cell. Proteases participate in digestion, cndocrine function, and tissac remodeling
during embryonic development, wound healing, and normal grawth, Proteases can play arole in
reulatory proeesses by affocting the half life of regulatory proteing. Proteases are invalved in the
<tiolagy or progression of discase stales such as inflammation, anginpenesis, mmor dispersion and
metastasis, cardiovascular disease, neurological disease, and bacterial, parasitic, and viral infections.

Froteases can be categorized on the hasis of whers they cleave their substraics, Bxopeptidases,
which inclnde aminopeptidases, dipeptidyl peptidases, wipepridases, carboxypeptidases, peptidy?-di-
peptidases, dipeptidascs, and nmepa pepridases, cleave residucs at the termint of their substrares.
Endopeptidases, incluging serine proteascs, cysteine protcases, and metalloproteases, cleave at residués
within the peptide. Four principal categorics of mammalian prateases have heen identified based 'on
active site structire, Mechanigm of action, and overall three-dimensignal straciure. (See Beynon, R.J.
and 1.8, Bond (1994} Prafeolviic Bnzymes: A Practical Anproach, Oxlord University Press, New York
NY, pp. 1-5.)
S¢rine Proleases

The serine proteases [SPs) are a Jarge, widespread family of proteciylic ensyrues that include
the digestive enzymes wypsin and chymatrypsin, components of the complenett and vlood-clotting
cascades, and enzymes that control 1he degradation and turnover of macromolecules within the cell and
i the exiracetutar matrix. Most of the more thar 20 subfarailics can be geouyred it six clans, caclk
with 3 commen. ancestor. 1Mese six clans are Lypalbesized 10 have descended frou at least four

evolutionarily distncl uncestors. SPs are ramed for the presencs of 4 serine residue found in the aciive
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caralytic site of most fanjlies. The active site is defined by the catalyric tiad, a set of conserved
asparagine, histidine, and scrine residucs critical for catalysis. These restducs form a charge relay
nerwork that facilitates substeate binding.  Other residues outside the active site form an oxyanion hole
that stahilizes the fefrahodral transition ntermcdiate formed during cataiysis. SPs have & wide Tange of
subskrates and can be subdivided into subfamilies en the basis of their substrale specificity. The main
subfamilics are named for the rasidue{s) after which they cleave: Trypases after arginine or tysinc),
aspases (after aspartate), chiymases (after phenylaianine or levcine), metases {methioning), and seruses
(after sering) (Rawlings. N.D. and AJ. Barrett {1994} Math. Buzymal. 244:19-a1).

Mos) rpatrinalian serine proleases are synthesized as zymogens, inactive preetirsors that arc
avlivaied by prolealysis. For example, Irypsinogen is converied o ity active forng, trypsin, by
erteropeptidise. Enteropeptidase is an intestinal protease that removes an N-termina) fragment from
trypsinogen.  The remaining active frapment iy trypsin, which in torn activates the precarsars of the
other pancreatic enzymes. Likewise, proieolysis of prathrombin, the precursor of thrombin, generales
thres separate polypeptide fragments. The N-terminal fragment is released wirile the other fwa
fragments, which cownprise active thrambin, Temain asseciated through disulfide bopds.

The two fargest SP subfarmilies are the chysnotrypsin {51) and subtilisin (S8) families. Sone
menthers of the chymotrypsin family coqtain twe struciural demaing unique (¢ (his fomily. Kringle
donains are triple-louped, disw Gde cross-linked domains found in varylog copy nueber. Kringles are
thou ght tir play & cole in binding mediators such as mambranes, other proteins or phospholipids, andin
the regulation of proteolytic activity (PROSITE PDOCA020). Apple domains are 90 amino-acicd
repested donsains, esch conaining six conserved cysteines. Three disulfide bongds Bnk the first and
sixth, second and fifth, and third and fourth cysteines (PROSITE PDOCO0376). Apple domains are
invalved in profein-protein interactions. 51 family members include orypsin, chymotrygsio, coagulation
factors [X-X1I, complement factors B, €, and D, granzymes, kallikrein, and tissue- and urckinase-
plasminogen activators. The subtilisin family hag members found in the eubacteria, archagbacteria,
cukaryotes, and viruses. Subtiliging ivelude the proproteip-processing endopaptidases kexin and farin
and the pituitary prohormome eonverfases PCI, PCZ, PCA, PU6, and PACE4 (Rawlings and Barreil,
sunra).

SPs bave functions i many normal processes and some bave been implicated in the eticlogy of
wreatment of diseass. Enterokinase, the injriator of intestinal digestion, is found in e imestinal brush
border, where it cleaves (he acidic propeptide from trypsinogen to yield active trypsin (Kitamotg, Y. et
al. (1994} Proc. Natl. Acad. Sci. USA 91:7588.7592). Prolylearboxypeptidase, & lysosamal serine
peptidase that cleaves peptides such as angrotensin [ and M and [des-Arz9] bradykinm, sbares
sequence homulogy with members of both the serine carboxypeptidase and pratylendupeptidase families
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(Tan, ¥, e dl. (1993} ). Blol. Chem. 268:16631-16638). e profease veuropsin may influence
synapse formation and reuronal connectivity in the lippocarmpus in response (0 neural signaking (Chen,
Z.-L. et al. (1993) | Neurosci 13:5088-5097). Tissue plasminogen activator is ngefi) for acule

. mavagement of stroke (Zivin, LA, (1999 Newrotogy 53:14-19) and myocardial infarction (Ross, A M.

(1999} Clin. Cazdicl. 22:165-171). Seme receptors (PAR, fur proteinasc-activated receplon), lighty
expressed threnghont the digestive tract, are astivaled by protealytic cleavage of an extracelular
domain, The major agonists for 12ARs, thrombin, toypsin, and mast el iryprase, are relcased in aliergy
and inflammatory conditions. Control of PAR activalion by proteases has hean suggesied as a
prumising therapentic target (Yergnolle, I, {2000} Aliment. Pharmaccl. Ther, 14:257-266; Rive, K.D.
et al. (1998} Curr. Pharm. Dea. 4:381-396). Prostate-specific antigen (PS A} is a kallifrein-like serine
profease synthesized and scercted exclusively by epithelial cells in the prostate gland. Scrum PSA i
clevated in prostate cancor and is the most sensitive phiysinlogical marker Tor mondioring cancer
progression and response 1o therapy, PSA. can 2lso Jdentify the prostate as the origin of 4 metasthtic
tmnor (Brawer, MUK and PLH. Lange (1989 Urclegy 33:13-16).

The signal peplidase is 4 specialiced class of 3P found in all prokaryatic and eukaryotc cell
types that serves in the provessing of signal peptides from certain proteins. Signal peptides are
amipo-ferminal dormains of 4 protein which direct the protein from ifs ribesomal assembly site lo a
partiewlar cellular or extracetlular location, Once the protein bas been experted, removal nf the signal
seqaence by a signal peptidase and posttranslational processing, ¢.g., giycosylation or phosphorylation,
activate the protein. Signal peptidascs exist as multd-subunit complexes in hoth yeast and mammais,
The canine signal peptidase complex is conposed of ive subunits, all associated with the micrasomal
membrang akl containi ng hydrophobic tegions (hat span the menubrane ore or more tiines (Sholress,
G.S. and G. Bichel (1990} 1. Binl, Chem. 263:9312-8519), Some of (hese subunils serve to fix the
complex in its proper position on the membrane while others contain the actual catalylic activily.

Another family of proteases which have a serine in their active sitc arc dependent on the
hydrolysis of ATP for thetr activity, These pioieases contain proteclytic core domains and reguiatory
ATPase domains which. can be identified by the presence of the P-loop, an ATP/GTP-binding taotif
(PROSITE PDOCKIZOI). Members of tis fanily include the eukaryolic migochondrial matrix
preleases, Clp protease and the proteasome.  Clp protease was originally found in piant chloroplasts bat.
is believed to be widespread in both prokaryutic and enkaryotic cells. The gene for early-onset torsion
dystonia cocodes a protein refated to Clp protease (Ozelivs, L.J. ot al. (1998) Adv. Nenrcl. 78:93-103).

The preteasome is an Iniracellular protease complex found in some bacteria and in all
enkaryotic cclls, and plays an important role in collular physiology. Froteasomes are associaled with
the ubiguitin conjugation system (UCS), a major prartviy for the degradation of cetular proteins of all
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types, inchiding prolcing that function o activate or repress celiular processes Such a8 wanscription and
cell cycle progression (Clechanover, A. (1994} Cell 72:13-21). Inihe UCS pathway, proteins targeted
Tor degradation are conjugated 10 whiyuiting 2 small heat stable protein, The whiguilinated protein is
then recagnized and degraded by the proteasome.  The resultant ubiguilin-peptide complex is
hydralyzed by a ubiquitin carbescyl lermingl hydrolase, and fres ubiquitin is released for reutilization by
the UCS. Ubiquikin-proteaseme systoms are implicated in the degradation ol mitatic cyclic kinases,
oncuproteing, twnor suppressor genes (p53), cell surfuce receplors assuciated with, signal transdnction,
wansceiptional regulators, and motated or damaged protsiug (Ciechanover, supra). This patbway has
been implicated in & mumber ol discases, meluding cystic Gbrosis, Angelman’s syndroine, and Liddle
syndronte {reviowed in Schwartz, A L. and A. Clechanover (19%9) Annu. Rev. Med, 30:37-74). A
mirkac prot-oncogens, Tinp, epcodes a nuclear uhiquitin protease. whase overexpression leads to
oucogenic transforniation of NTH3TS cclis. The human homologue of this gene is consistently eleveted
in small cell tamors and adenocarcinomas of the ung {Gray, DLA. (15963) Oncogene 10:2179-2183).
Ubiguitin cart<nyl terminal bydrolase is involvad in the ditferentation of a lymphoblastic leukemiy cell
line to a non-dividiog mature state tMaki, A. et al. (1996) Differentiation 60:39-66). In meurons,
ubiguiiin carboxyi tevminal hydrolase (PGP 9.5} expression is strong in the abnormat structores that
ocenr in human nearodegenerative diseases {Lowe, J. et al. {1990) 1. Fathol. 161:153-160). The
proteasome is a Tacge (~2000 XDa) multisubunit complex connposed of a central catalytic core
contaiming a variety of proteascs arrangesd in four seven-membered rings with the active siles facing
inwards into the central cavity, and (enminal ATPase subunits covering the outer port of the cavity and
regelating substrate enry (for review, sec Schimidt, M. et al. (1999} Curr. Opin. Chem. Biol. 3:384-
591},
Cysteine Proteages

Cysteine proteases (CPsY are involved in diverse cellular processes ranging [ram e pracessing
of precursor protedns to imracellular degradation. Nearly balf of the CPs known are present only in
viruses, CPs have a cysieing as the miajor catalytic residue at the sotive site where catalysis proceeds
via a thwester ntermediate and s [acilitaled by nearby histidine and asparaging residues. A ghilamine
residue s also important, as it helps 1o form an oxyanion iole. Two important CP families inclonde the
papain-like cazymes (C1) and the calpains (C2). Papain-like family members are pererally lysosomal
o secreted and therefore are synthesized with signal peptides as well ag propeptides. Most members
hoar & conser ved Mot in the propeptide that may have structural significance (Karer, K.M. et al.
(1993) Proc. Natl. Acad. Sci. USA 90:3063-3067). Three-dimensional structores of papain family
menbers show 4 hilobed molecule willi the catalytic sitc located between the two leixs. Fapaing

include cathepsing B, C, H, L, and §, certain plant allergens and dipeptidyl peplidase (for a review, see

JP 2004-500812 A 2004.1.15
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Rawlings. N.I. and A.J. Barrett (1994) Moth. Enzymol. 244:461-48G).

Sonie C1s are expressed nbiguitously, while othiers are produced only by cells of the immune
system. Of particular nete, CPs arc produced by monoeytes, macrophages and other cells which
migrate 1o sites of inflammation and secrete molecules invalved in tissue repair. Overalbundance of
these repait inolecules plays 4 e in cerlaln disorders. In sutoimmnne diseascs such as sheumatold
arthrilis, secretion of the cysteine peplidase cathepsin C degrades collagen, Taminin, elastin and othe
stroctural proteing found in the extracelular matrix of bones. Bone weakener by such degradation is
aleo more snseeptible to tvmor invasion and metastasis. Cathepsin L expression may also contribute tw
the influx of monomiclear cells which exacerbates the destrnction. of the rhewnatoid syneviun
(Keyszer, G.M. (1595) Arthritis Rhenm, 38:976-984).

Culpaing are calcium-dependent cytosolic endopepudases which contuin boll an N-ertninal
catalytic domain and a C-terminal calcium-binding domain. Calpain s expressed as a proanzyme
heterodimer consisting of & catalytic subunit unicquz to cach isoform and 4 regulatory subunit commun
to different isoforms. Each subunit bears a calcium-binding EF-band domain. The roguiatory subunit
alsn contains a hydrophaobic siycine-rich damain that allows the enzyme to associate with call
membrancs. Calprains are activated by increased intracellular calciun concentration, which mduces a
change in conformation and Limited autolysis. The resultant active moloculc requires @ lowst calcium
conceteation for its activity (Chan, 5.1, and M.P. Mausen (1999) 1. Neurosei. Res. 58:167-1903,
Calpain expression is predotinantly neuronal, althongh it is present in other tisguss. Several chronic
nevradegenerative disorders, includine ALS, Parkinsow’s disense and Alzheimer’ s diseasc are
associated with inereased calpain expression (Chan and Martson, supea). Calpain-mediared breakdown
of the cytoskeleton has been proposed tr contribure t0 hrain damape resuliing from head injury
(McCracken, E. ot al. (199%) J. Newrotrauma 16:749-761). Calpain-3 is predominantly cxpressed in
skeletal muscle, and is responsible tor Limb-girdle nmscular dystrophy type 2A (Minami, N. et al.
(1999} J. Meurol. S¢i, 171:31-37).

Anolher family of (hic proteases is (e caspases, which are involved i the initiation and
execution phases of apoptosis. A pro-apoptotic signal can activate initiator caspases that trigger a
proteolyiic cuspase cazcade, Jending 10 the hydrolysiy of target proteins snd the classic apoprotic deatk
of the cell. ‘Two active sile residues, a cysteine and 2 hislidine, bave been implicated in the catalytic
mechanist. Caspases arg ameny the most specifle endopeptidases, cleaving afier aspartaie residues.
Caspases are synthesized as inactive zymogens consisting of ons larpe (pi20) and onc small (p10)
subumil separated by o goall spacer region. and o varfabie N-terminal prodomair. This prodomain
interacts with cofaciers Uiat can positively or nsgotively affect apoptosis. An activating signal causes

autoproteslytic cleavape of a specitic aspartate residue (D297 inthe caspase-1 numbering eonvendion)
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and removal of the spacaer and prodomain, leaving @ plO/p20 heterodiner, Two of these beterodimers
interact v their soall subunits ro form the catalytically active tetramer. The long proxdomaing of some
caspase lamily members have heen shown b proncte dimedizalion and auto-processing of procaspases.
Soine caspases comtain a "death effector domain® in their prodamain by which they can be recruited inio
sell-activaling complexes wifh other caspases and FADD protein associated death receptors or the TNF
receptor complex. In adklilion, (wo dimers from different caspase lamily iembers can assaciate,
changing the substraze spevificity of the resulrnt tetramaer, Endogenous cispase inlibitors (inhibilor of
apoptosis proteins, or IAPs) also cxist. All these interactions have ciear cffocts on the confrdd. of
apoptosis (reviewed in Chan sod Mattson, supra; Salveson, 3.5, and V.M. Dixit (199%) Proc. MNarl,
Acat Sci. USA St 10964-10967).

Caspases have becn implicated in a nomber of discaser. Mice lacking some caspases bave
severe nervous gystem defects due to fufled apoptosis in e neuraepithelinm and soffer early lethality.
Others show sevore defects in s inflammatory responss, a3 caspases are (28pohsible for procrssing -
1h and possibly other inflammatory cytokines (Chan and Maitson, supra). Cowpox virug and
haculnvirses targer caspases to avoid the death of their host cell and promete successful infection. In
adBiion, increases Ininapprapeiale apontogis have been reported in AIDS, nearadepoicrative diseases
and ischemnic injury. whilc a decrease it cell death is associafed with cancer (Salveson and Dixit, supra;
Thonpsen, C.B. (1993) Science 267:1436-1452).

Asnarty] proeases

Aspartyl proteases (APs) include the iyrosornal proteases cathepsing D and E, ag well as
chiymosin, renin, énd the gastric pepsius. Most retroviruses encode an AT, usually a8 part of the pol
polyprotein. APs, also called acid proteases, are wonoweric enzymes consisting of two domains, cach
domain comaining ooe half of the active site with fis own catalytic aspartic acid residue. AP's arc most
active in the vange of pH 2-3, at which one of the aspartate residues is ionized and the other neutral.
The pepsin Tamily of APs conlaing many secreted enzymes, and all are likely to be syntiwesized with
signal peptides and propeptides. Mosl family members have three disullide loops, (he first ~35 residuc
loop fullowing the first aspariate, the second 5-6 residue loop preceding ibe second aspartate, and the
third and Jargest keop oconrring toward the C terminus. Retropepsing, on the other hand, are analogous
1o 4 single domein of pepsiu, and become active as bomodimers with each retropepsin monomer
contributing one half of the active site. Retropepsins ace required for processing the viral polyproteins.

APs bave roles in various iissucs, and some have been associated with disease. Renin mediafes
th: first step in provessing the harmone angivtensin, which iy responsible [or regulaiing electrolyte
balunce and bloud pressure (reviewed in Crews, D.E. and S.R. Williums {1959) Huwe Biol. 71:475-
503). Abnormal regulation and expression of cathepsig are evident in variqus inflammarary diseasc

JP 2004-500812 A 2004.1.15
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vtaies, Bxpression ol catinpsin D s elevated in synoviad tissues Irom patienix with rbeamatoid arthritiy
al osleoarthritis. Tie increased expression ang diffecoiial regulation of the catbepsins are ¥nked o
the mietasiac potentiat of a variely of cancers (Chaimbers, A.F. et al. (1993) Crit. Rev. Oncal.
4:95-114).

Metalloproteases

Mot zinc-dependent. metalloproteases share a common sequence in the dinc-hinding domain,
T pitive sile is made up of two histidines which act as zine lizands and a catalytic ghuamic acd C-
terminal 10 the first histidine. Proteins containing this signarmre ssquencs are known as the metzincins
and include amdnupeptidase N, angiotensin-converting enzyme, nenrolysin, the matix metalloproteases
and the adamalysins (ADAMS). An alternate sequence is found in the zine carboxypeptidases, in which
all three conserved residues — two histidines and a glutamic acid — are involved in zinc binding.

A nuwber of the nentral metaigendopeptidages, incuding angiotengin convarting enzyme and
the aminopeptidases, are involved in the metzbelism of peptide hormones, High aminopeptidase B
activity, for example, is foumd in the airepal glands and nenrohypophyses of Tiypertensive rats (Prieio,

1. et al. (19%8) Horme Metan. Res. 30:246-248). Oligopeptiduse Mineuralysin can hydrolyze
bradykinin as well a5 neurotensin (Serizawa, A et al. (1995) [, Bial. Chem 270:2092-2098).
Neurotensin is 4 vasoactive poptide that can act as a neurotransmitter 1 the hrain, whers it hag been
fmplicated in Hmiting food intake (Tritos. NLA. et al. {1999) Nearapeprides 33:339-249).

‘The mateix nctaloproteases (MMPs} are a family of ak Teast 23 enzymes that can degrade
compaonents of the cxtracdlular matrix (ECM). They arc Zo'? cadopeptidases with an M-terminal
caialytic domain, Nearly all members ol the family have a binge peprice and C-terminzi domain whicl
ezn hind 1o substrate molecules in the ECM or toinhibilors produced by the lissue (TIMPs, far tissue
inpibiter of metalioprotease, Campbell, LL. &t A, (1999) Trends Neurosei. 22:285). The presence of
fibronactin-like repents, ransmenbrans domains, or C-leninad hamopcxinasa»like domaing can be uged
0 separate MIVIP's into collagenase, gelatimase, sttomelysin and membrane-rype MMFP subfanilies. 1n
(e inactive form, the Zn'® ton iu the active siwe intecacts With a cysteine in the pro-sequence, Activating
factors disrupl the Znt*-cysteine inferaction, or "cysteine swileh," exposing the active site. This
partially activates the enzyme, which then cleaves off its propeptide and becomes fully active. MMPs
are often activated by the serine prateascs plasmin and furin. MMDPs are often regulated by
sioichiomeiric, noncovalent interactions with inhibitors; the balauce of protcase to inhibitor, then, is
vary important in tissue homenstasts (Feviewed in Yaong, V.W. ol al. {1998) Trends Nenresci. 21.75).

MNP are implicated in a nuinber of diseases including ostenarthritis (Miwhedk, P. et al. (1996}
I. Clin. Invest. 97:761), atheroscleratc plague npture (Sukhova, G.K. et al. (1999} Circulation
99:2503), aortic ancurysm (Schusiderntan, 1. of al. {1998) Am. J. Path. 152:703), noo-healing wounds

JP 2004-500812 A 2004.1.15
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{Saariatho-Kere, UK. et al., (1994) I. Chin. Invest. 94:79), bone reserpiion (Blavier, L. and J.M.
Delaisse (19951 1. Cell Sci. 108:3649), age-related macular degeneration (Steen, B. cf &l (1998) Invest.
Qpbrhamcl. Vis, Sai. 35:2194), emphysema (Finlay, G.A. e1 al. (1997) Thorax 52:302), myncardial
infarction (Rohde, L.E. et al. (199%) Cirenlation 59:3063} and dilated cardiomyopathy (Thomas, C.V.
et al. (1998) Circulation 97:1708). MMP inbibitors preveni metastasis of mammary carcinomy and
expecimental famors in cat, and Lewie lung carcinoma, hestangionia, and horman ovacian carcinoma.
xcnografts in mice {Bccles, 5.A. ot al. {1996) Cancer Ros. 56:2815; Avwderson ot al. {1996) Cancer Res.
56:715-718; Volpert, O.V. et al, {1996) J. Clit. Tnvest. 98:671; Taraboletti, G. of al. (1995) I NCI
§7:293; Davies, B. et 1. {1993) Caucer Res. 5320871, MMPs inay be active in Alzhefmer's disease,
A munher of MMPs are plicalad in multiple sclerosts, and administration of MMP inhibitors can
velieve some of its symptomis (reviewed in Yong, supra).

Anotber family of metalioproteases is the ADAME, for A Disintegrin and Metalloprotesse
Domain, which they share willt their close reiatives the adamalysins, snake venom meialloprotzases
(SVMPs), ADAME combine teatures of bath cell surtace adhesion molecnles and proleasss, containing
& prodomnain, & protease domain, 4 dsintegrin domain, a cysteine rich domain, an epidermal growih
factor repeat, & Iransimembrane dumain, and a cytoplasone tail. The first three dumaing listed above are
also fyumd 1o the SYMP3. The ADAMs possess four potential fupclions: proteolysis, adlesion,
signalivg and fusion. The ADAMSs share the metzincin zine binding sequence and are inbibited by some
MMP antagonists such as TIMP-1,

ADAMS are implicated in such processes as sperm-cge binding and fusion, myublast fusion,
and protein-ectotdomain processing or shedding of cytokings, eytokine receprars, adhesion proteins and
other extracellular proicin domains (Schigindorst, J. and C.P. Blobel (1599) 1. Cell Sei. 112:3603-
3617). The Kxnbanian protein cleaves o subsirate i the NOTCH pathway (possibly NOTCH iedf),
activating the program for lateral inhibition in Drosophila neural development. Two ADANSs, TACE
(ADAM [7) and ADAM 10, are proposed to have anglogous roles in the processing of amyloid
precurstr protein in the brain (Sclildodorf and Blobel, supral. TACE bas also been identified as the
TINE activating enxyme (Black, R.A. et al. (1997) Nature 385:729). TNF is 2 pleiotropic cytokine that
is imporiant in mobilizing host defenses in response Lo infecton ar rauma, bul can canse sovere
damage in exoess aod is often overproduced in awoimmmne disease. TACE cleaves tnepbrane-bonnd
pro-TNE to relense a scluble form. Other ADAMS may be involved in & similar type uf processing af
olher mnembrane-bound molecules.

The ADAMTS sub-famdly has all of the fealures of ADAM family metalloproteases and
contain an additional thrombaspondin domain (T3). The prototypic ADAMTS was identified in mouse,
found 1o be expressed in heant and kidney and upreniated by proinflammatory stimul (Kuno, K. et 2l
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(19973 1. Bigl. Chemn, 272:556). T daie eloven members are recogitzed by the Human Genowe
Crgamization (HUGO; bitpfwww . gene. nol acuk/osers/hester/adants Itm¥Approved),. Menthers of
this family have the ability to degzade aggrecan, a high melecular weight proteoglycan which provides
cartilzge it LInportant, mechanica] properties including compressibifily, and wich js 1ost during the
development of arihritis. Ereymes which degrade aggrecan are this copsidered atruclive 1argets la
prevent and slow the degradation of articwlar cardlage (Ses, B2, Tortorafla, M.D. (1999} Science
284:1804; Abbaszade, I (1999) J. Biol. Chem, 274:23443). Other members are reportail to have
antangiogenic poteotial {Kune ot al., supra} and/or procollagen processing (Colige, A. ctal. (1997)
Prac, Natl. Acad. Scik USA 94:2374).

Proiease iohibitors

Protease inhibitors and ather rogulators of protease sotivity control the activity and effects of
proteases. Protzase inbibitors bave been shown to contral pathogenests i animal models of proteclytic
disarders (Murphy, G. (1991) Agents Actions Suppl. 35:69-76). Low levels of the cystating, low
molecular weight inhibitors of the cysteine proleases, corrslate with malignant progression of timors
(Calking, C. ot 21, (1995} Biol. Biochen. Hoppe Sevier 376:71-8(). Serpins are inhibitors of
mammalian plasma serine proteases. Many seming serve to regulae the bload cloming caseade and/or
the complemeni caseade in mamuals, Sp32 is 2 positive regulator of the manmealian acrosotal
provease, woresin, (hat binds the proenzyine, proacrosin, snd therehy aides in packaging e enzyme inba
the acrosomal marrix (Baha, 1. &t al. {19943 ), Biol. Chen, 269:10133-10141). The Kuuitz family of
serine prinease inhibitors are characterized by one or more © Kunitz domains”™ containing 4 series of
cysteine residues that are regolarly spaced over approxinately 50 aming acid residues and form three
intrachadn disulfide bonds. Members of this family include aprotinin, tissue factar pathwasy inbibitor
CIFPI-1 and TFPL-2), inter-o-teypsin inhibiler, and bikunin, (Markor, C.W. et al. (1997) J. Biol. Chicm.
EIZN2UNE-12208.) Members of this family ate potent inhibitars (in the napomolar range) against
serine proweases such, &s kallikrein and plasmin.  Aprotinin bis clinkcal utility in redwetion of
perioperalive blood loss.

The discuvery of rew protedases and the polynucleotides encoding themn satisfies 4 need in the
art by providing new compositions. which are usctul in the diagnosis, prevention, and treaiment of
gastrointestinal, cardiovascular, antonnmune/inflammatory, call proliferative, developmental, epithelial,
nenrelagical, and reproductive disorders, and in the assessment of the etfects of exogenous cormpoinds

on (he expression of nucleic acid and aming acict sequences of proteasas.

SUMMARY OF TIHE INVENTION
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The invention features purified polvpeptides. proteuses, referred to collectively as “PRTS” and
individually 25 “PRTS-1.” "PRTS-2,” “PRTS-3,” “PRTS4,” "PRTS-5," "PRTS-6,” “PRTS-7,”
“PRTS-3," “FRTS-9,” "PRTS-10," "PRTS-11,” “PRTS-12,” "PRES-13." and “PRTS-14.7 [n one

aspect, the invenfion provides an isolated polypeptide comprising an amine acid ssquence selected from
the sroup consisling of a) an amine acid sequence selecled from the group consisting of SEQ 1D NO:1-
14, h) a natueally qecarring aming acid sequence having at least 2% soauence identity to an aoine
acid sequence sefected from the group consisting of SEQ 0D NO:1-14, ¢} a biologically aclive fragment
of an aimino acid sequence selected from the group consisting of SEQ [ NO:1-14, and d) an
irmmpaogenic ragmeant of 4n aming acid sequencs selectad from the geonp consisting of SEQ D NO:T-
14. In.ooz alternafive, ihe invention provides an isolated poiypeptite comprising e anine acid
secuence of SEQ D NO1-14,

The inventon further provides an isolated polynuclentide encoding a palypeplide comprising an
amine acid sequence selectzd from (e group consisting of a) an amine acid sequence selected from the
gronp copsisting of SEQ 1D M0:1-14, b} a natwrally octurming aming acid sequence having at Ieast
90% sequence identily fo an amino acid sequence selected frem the group consisting of $EQ 1D NO:1-
14, ¢) a biclogicaily active fragment of an amine acid sequence selecled from the grovp consisting of
SEQ ID NCO:i-14, and O3 an immunogenic fragment of an amine acid sequence selected Irom the group
consisting of SEQ ID NChI-14. In cve alternative, the potynacleatide encodes @ polypeptide selected
from the growp consisting of SEQ ID NO:1-14. [0 another alfernative, the polymcleotide is sélected
from the group consisting of SEQ ID N¢(:15-28.

Arditionally. the invention providas 4 recombinant polynuclenride comprising o promoter
sequence opershly linked to a polynncleotide encoding @ polypeptide comprising an amino acid
seguence selevted from the group consisting of a) an amino acid sequence selacted from the gronp
consisting of SEQ ID N:1-14, &) a naturally occurring amino avid sequence having at least $0%
sequence identity to an amine acid sequence selected from the groop consisting of SEQ D NO:1-14, ¢}
4 biologically active Tragment of an amino acid sequence selected from the group consisting of SEQ ID
NC:1-14, and d) an immunogenic fragmeat of an aming scid sequence sclected from the group
consisting of SEQ 1D NO:1-14. Inone akterpative, the invention provides a coll transformed with the
recopbinant polyonclectide. In anather aliernative, the invention provides a ransgenic organism
comprising the recombinant pelynuclentide.

The nvention also provides & mefhod for producing a polypeptide comprising an amino acid
sequencs sclected frow the grimp consisting of &) an amino acid sequeince selected from the group
crmgigting of SE0) 1D NO:1-14, b) a naturally ocourting aming zcid saquence having at least 90%
seguence jdentity to an aminge acid sequence selected from the growp consisting of SEQ ID NO:1-14. ¢}

1m0
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a hiologically active fragment of an anino acid sequence selected from the group congisting ol SEQ 1D
NO:1-14, and &) an immunogenic fragment of an amino add sequence selecied from the group
conststing of SEQ 1D NO:1-14. The method comprises a) celtering 2 cell under comditions suitalile tor
expression af the polypeptids, wherein said cell {§ trangformed with a recormbinant polyavcleotide
comprising a promater sequetce opecably Tinked to a polynuclentide encoding the palypeptide. and b}
recovering the polypeptide so expressed.

Additionally, the inveation provides an isolated aviibody which, specifically binds w4
polypeptids comprising an anino acid sequence selected from the group consisting of &) an amino acid
sequens:e selected from the group consisting of SEQ [0 NG:1-14, b) a naturally ocourring amino acid
sequence having at least 90% scgueace identity to an dmino acid sequence sclected from: the grovp
consisting of SEC) 1D NCO:T-14, ¢} a biologically active fragment of an aming acid sequenec selected
trom the group conkisling of SEQ 1D NC:1-14, and d) an inuinagenic frapment of an amino acid
soquence selected from the groun censisting of SEQ [0 NO:1-14.

‘The invention turiher provides an isolated polynudleatide comprising a palynuclcotde sequence
seleeted fevn the group comsisting of &) a polysncleatide sequence sdected from the group consisting of
SEQ 1D NOr15-28, b) a paturally ncowring polymuclzatide sequence having ai least 0% sequence
identity to 2 polynuclentide sequence selected from the group consisting of SEQ ID NO113-28,¢) &
polynnclentide sequence complementary to ), d) a palymclentice sequence complementars 10 B), and ¢)
an RMNA equivalent of a)-d). It ona alizrnative. the potynucleotide comprises at least 60 contiggous
nucleotides.

Additionally, the invention provides a melthod for deteciing a fargel polynucieotice in a sample,
said target polynucleotide having 2 sequence o a polynuclenlide comprising a polyoucleotide sequence
selected from the: group consisting of a) a palyruclentide sequence selectedt trom the group consisting of
SEQ 1D NCR15-28, B) @ naforadly occurring palynucleotids sequence having af least 90% sequence
identity ¢ & polymclectide sequence selected froin the group copsisting of SEQ D NO:15-28, ¢y a
palymuclentide sequenca cumplemeniary 1o u). d) a polynucleotide sequense complementary to b), and €}
an RNA equivatent of a)-d). The marhod comprises a) bybridizing the sample with 3 prebe comprising
at least 20 contiguons ancleotides comprising a sequenca complemeatary to said target polymicleotide
i the: samaple, and which prabe specifically hybridizes to satd target polymicleotide, under conditions
wherehy a hybridization complex is formed between said probe and said irrgei polynuclectide or
fragments thercof, and b} derecting the pregence of absence of said hybridization complex, and
optionatly, if present, the amount thereof. In one alternative, the probe comprises at Teast Si1 conliguons
nncleotides,

The invention further provides 4 methed for detecting a tarsct polynueleotide in a sumple, said
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target palynuclentide having a sequence of a pulynucleatide comprising 2 polynucleatide sequence
selected] froi the group consisting of a) a polynuclealide sequence selected from the group cansisting of
SEQ ID M(:15-28, b) a nalurally occurring polymcientide sequence having al least 30% segucice
identity to a polynucleotide sequence selectad from the group consisting of SEQ D NQ:15-28, ¢} a
polymuelearide sequence complemenitiary to &), <) a polynneleotide sequence complementary to b)), and &)
an RNA equivalent of a)-&). The method comprises 4) amphfying said target poiynucleotide or
fragment thereof using polywiersse chain reaction amplification, and B detecting the presence or
absence Of sdid wmplifted targef polynucleniide or fragment thereol, and, optionally, if present. the
amount thereod.

The invention further provides a composition comprising an cffective amount of 2 polypeptide
comprising an amiue acid sequence selected from the group cousisting of a) an aming acid scquance
selected from the gronp consisring of SEQ I3 NO:1-14, b) a naturally sconrring aming acid seqocnos
having at least 50% sequence iientity £ an amine acid scquence sclected from the group consisting of
SEQ ID NO:1-14, ¢} a pinlogically active fragment of an amino acid sequence selected from the group
congisting of SEC) 1) NO:-14, and d} an imfiunoperic Tragment. off a0 aming acid seguence selected
from the group consisting of SEQ 1D MO:1-14, and a pharmaccutically aceeptable excipicat In one
embodinent, the compasition comprises an semine acid saquence selocted Trom Ue group consisting of
SEQ IR NO:L-14. Tive invention additionally provides a methad of treating a discase ¢r condition
asenciated with decreased expression of functional PRTS, coniprising administering to a patient i nocd
of such trealment the composition,

The inveation alse provides a methog for screening a compaund for effectiveness as an
agonist of & polypeptide comprising an amino acid sequence selected 1rom the group consisting of ) an
arnine acid sequence selected 1rom e group consisting of SEQ 1D NO:1-14, b) a naiurally cecurring
aming acid sequence having at least Y05 sequence identily 1o an amino acid sequence selected from the
group cansisting of SEQ ID NO:1-14, ¢) & biclogically active fragaent of an aminn acid sequence
selected from the group consisting of SEQ ID NQ:1-14, and 4} an Dumunogenic fragenl, of an amino
acid sequence selected from the group vonsisting of SEQ [D NCr1-14. The method comprises o}
exposing a4 sample comprising the polypeptide w & compound, and b} deteciing ugonist aclivity in the
sample. In ooe altsrnative. the nvention provides 4 composition comprisiug an zgonist compound
identified by the method and a pharmacenticaily aceeptable cxcipient. In another altornative, the
invention provides 4 method of freating a disease or condition associated with decreased expression of
functional PRTS, compuwising acministeriag (o a patient in need of such trsalment the composition

Addifionally, the inventon provides a methiod for Ssereening a compound for cffectivencss s
an antagomist of a palypeptide comprising an awmino acid scquence selected from the group consising
' &} an aming acid sequence selected from the group consisting of SEQ ID NO:1-14. ) a naurally

12
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otourring aming 4cid sequence haviog at [sast $0% sequencs identity to an amine acid sequencs
selecled from the group consisting of SEQ D MO:1-14, ¢} a hiologically active fragment of an amino
acid sequence selected from the group consisting of SEQ [0 NO:1-14, and d) an imrmnogenic fragmeat
of an aminn #cid sequance selected frony the grovp consisting of SEQ D NO:1-14. “The method
compriges &) exposing a sample comprising ihe polypepiide to a compaund, and b) deiecting
antagonist activity in the sample. In ene slteroative, the kvention provides a compasition comprising
an antapontst compound identified by the method and 3 phismaceutically acceptable excipient. In
ansitber altermative, the invention provides a method of reating » discase or condition associated with,
overexpression of functional PRTS, comprising administering to a patient in need of such treatment
the composition.

The inventior furtber provides a method of sereening for a compuund that specidfically binds
to & palypeptide comprising an amine acid sequence selected from the group consisting of &) an atning
aid sequence selected fron the group consisting of SEQ TD NO:1-14, b} a maturally seourting aming
acid sequence baving at least 90% sequence identite 10 an amino acid sequance selected from the group
consisting of SEQ IR NO:1-14, ©) & biclogically active fragment of an amino acid sequence selected
from the grmllp consisting of SEQ 1D NO:1-14, and dy an Imimnogenic fragmetd of an amino acid
sequence selested from the grovp consisting of SEQ D NCG:1-14. ‘The method comprises a) combining
the potypeptide wilk at least ¢ne fest compound under suilable conditions, and b) defecting binding
of the polypeptide to the test compound. thereby identifying a conpound that specifically binds to the
polypeplide.

The jnveniion further provides a methog of screening for 4 compound that modulaes the
astivity of a priypeplice comprising an aming acid scquence sdlecied from the group consisiing of a) an
amino acid sequence selected from the gronp consisting of SEQ 1T NO:1-14, b) a naturaliy occurring
aing acid sequience baving at least Y% sequence identily to an amino acid sequence selested from Uk
group consisting of SEQ 1D NC1-14, ) a biologically active fragment of an amino acid seyuence
selected from the group consisting of SEQ 1D NO:1-14, und &) an imnmukogenic fraguent of ah aming
acid sequence sclected from the group consisting of SE4 10 NO:1-14. The methad comprises )
cotbiing the pelypepiice with at loast one test compound under conditions permissive (or the
weAlvity of the polypeptide, b} assessing the activily of the polypeptide in the presence of the test
compoud, and ©} comnparing the activity of the polypeptide in the presence of the test compound with
the activity of the polypeptide in the absence of the test compound, wherein a change in the activity of
the polypeptids in the presence of the test cowpoond {8 indicalive of 4 compaungd that modul afes the
activily of the palypeptide.

The invention further provides a methed for sereening a compound for cffectiveness in

altering expression of 4 target polymucleatide, wherein said larget polymiclectide comprises o

13
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sequence selecied from the group consisting of SEQ 1D NO:15-28, the methad corprising 4
exposing a sampls comprising the larget polynucleotide 1o a compound, and b) derecting altered
cxpression of the target pelynucleotide.

The invention further provides 2 method for assessing toxicity of 2 lest compound, said
metiiod comprising a) treating a bivlogical sample containing nocleic acids with the test compound:
) hybridizing (he nucleic acids of the icated biclogical sample with a probe comprising at least 20
contiguous nucleotides of & polynucleotds comprising 2 polyneciectide sequence sslected from the
gronp concisting of i) a palynucieotide scpence sclected from the gronp consisting of SEQ 1D
NO:15-28, ii) a naturally ocourring polynuclestide sequence baving at laast $0%: sequence identity to
a polynucleotide sequenve selected from the group consisling of SEQ 112 NO:15-28, i)
polynuciectide sequence complementary to 1), iv) a polynucleatide sequence complementary to i),
and v) an RNA equivalent of i)-1v). Hybridization eccurs under condirions wherehy a specific
hybridization complex is formed betwraen said probe and a farget polynucleotice in the biclagicad
samiple, said tacget pelynucleotide comprisiug a polynuclentide sequence selected from the group
consisting of 1) 2 polynuclentide scquence selected Jrom the group consisting of SEQ 1D NO:15-28,
it) 2 namurally oceurring polynucleotide scquence having at least 90% scquence ideatity to a
polynucleviide sequence selected from the group consisting of SEQ 1D NO:15-28, jii) a.
polynucleotide sequence complsmentary W i), ivja polynucleatide scquence eonplementary i}
and v) an RNA equivalent of i)-1v). Alternatively, the target polyimclootide comprises a fragment of
a polyuucientide sequence selecled Jrom the group condsting of 1)-v} above, ¢} quantifying the
wmount. nf hybridization complex; and d} comparing e amount of hybridization conyplex i te
treated biological sample with the amcunt of hybridization complex ju an untreated biclogical
sample, wherein a difference in the amount of hybridizaton complex in the (reated binlogical sample

is indicative of oxicity of de test compound.

BRIEF DESCRIPTION OF THE TABLES

Table 1 summarizes 1e nomenclatine for the ful) length polymclentide and polypeptide
sequences of the present invention.

Table 2 shows the GenBaok jdentificetion nomber and annotution of the nearest GenBank
heomolog for cach palypeptide of the invention. The prabability scees for the walch between sach
polypeptide and its GenBank homolag is &lso shown.

Table 3 shows strncaral featmres of each polypeptide sequence, incinding predicted motifs and
domains, along with the methods, 2lgorithms, and searchable dalabases used for analysis of cach
polypeptide.

Table 4 lists the cDNA and genomic DNA fragments which were used to asseimble gach

14
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polynuclectide sequence, along with selected fragments of the pohymucleotide sequences.
Table 3 shows the representative ¢cDNA library for each pobynuclectide of the invention
Table 6 provides an appeddix which describes the tissuss and vectors used for constraction of
the cDNA libraries shown in Table 5. .
Table 7 shewws the tools, programs, and algorithme used to aitalyze the polynecleotdes and

polypepiides of the invention, along with applicable descriptions, references, and threshold parameters.

DESCRIPTION OF THE INVENTION

Before the present profeing, nuclectide sequences, and methods are deseribed, it is understood
that this invention. Is not limited 0 the particutar machines, matarlals and merthods described, &5 these
may vary. Itix also to e understood (hal the (orminology nsed herein is for the purpose of describing
partivnlar embodiments only, and is ook inlended to Timil e seope of the present invention which will
be lnmited only by the appended claims.

It muzt be noted that as used herein and in the appended clatus, the singular fonos “a,” “an,”
and “Ihe” include plural reference unless the comtext clearly dictates otherwise. Thus, for example, a
reference to “a host cell” includes a plurality of such host cells, and a reference o “an antibody” is &
refercice to one or more antinodics and equivalents thereof known to those skilled in the art, and so
forh.

Unless defined otherwise, all technical and solentific ferms used hercin have the same meanings
as catmuonty understood by one ol ordinary skill in the art to which this invention belongs.  Although
any machines, materials, and methods similar or equivalernt to those described herein can b used to
practice or test the present invention, the preferred wmachines, maerials ant methards are now deseribed.
All publications inerdioned herein are citet for the purpose of describing and disclosing the ccll lines,
protocols, reagenis and vectors which are reported in e publications and wirch might be uged in
connection with the invention. Nothing herein is to be construed as an adruission that the invention is
mol entifled to antedats sueh disclosore by vittue of price inveation.

DEFINTITONS

“PRTS™ refers to the aming acid sequences of subsiantially purified PROT'S gbrainect from any
specics, particolarly a mammzlian species, including bovine, ovine, porcine, murine, equine, and
human, ag from any source, whether natural, synthetic, semi-synthetic, or recombinant.

The term “agonist” refors 10 3 molecule which intensifics or nimies the biojogical activity of
FRTS. Agouists may include proteins, nucleic acids, carbohydrates, small molecules, or any olher
compound or composition which modulates the activity of PRTS eitier by ditectiy interacting with
PRTS ar hy acting an compouents of the biological pathway i which PRTS participates.
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Az “gllclic vactant” is an alternative form of the gene encoding PRTS.  Allelic variants may
result from at Teast cng rauration in the mneleic acid seqmence and may result in altered mRNAS or in
pulypeptides whose structwre or function may or tay not be alfered. A, gene may bave mone, one, of
many allelic variants of its naturally occurring form. Common matational changes which give riseto |
allelic variants are genorally ascribed 1o patural deletions, additions, or substitutions of micleotides.
Each nf these types of changes may ocoar along, or i combination with 1be others, one or more timecs in
a given sequence.

*“Altered” mucleic acid sequences encoding PRI'S include those sequences with delelions,
insextions, or substitations of different miclectides, rasulting in a polypeptide the same as PRTS or a
polypeptids with az least ane functional characterisiic of PRTS. [ncluded within this definition are
pulymorphisime which may of may not be readily detectable using 4 parlicular oligomicleotide prohe of
the polynncleotide encoding PRTS, and improper or unexpectsd hybridization to allelic variants, with a
locus other than the normal chromosomal locus for the polypuclentide sequence encoding PRTS. The
encoded protein may alse be “alicred,” and oy contain deletions, ivserlions, o substituiions of aming
acid residues which produce a silent change and result ina functionally equivalent PETS. Deliberale
amine acid substitutions may be made on the basis of similarity in polarity, charge. sohibility,
hydrophobicity, hydrophilicity, and/of the amphipathic natace of the residues, as Tong ag the bigiogicul
ar imnmmelogical activity of PRTS is retatned. For example, negatively charged amino acids may
include aspartic acid and glitamic ucid, and positively charged anino acids may include fysioe and
arginine. Amino acids with uncharged polar stde chains having similar hydrophilicity values may
include: asparagine and glutamine; and serine and threonine. Amino acids with uncharged side chains
having similar hydrophilicity values may include: lencine, isuleucine, and valine; glycine and alanine;
and phenylulanive and ryrogine.

The terms “amino acid” and “amino acid sequence” refer to an oli gopeplide. peptide,
polypeptide, or protein sequence. of a [ragment of any of (hese, and to raorally oeeurring or synhedc
molecenles. Whane “aming acid sequence’” is recited 10 Tefer Lo a sequence of a raturally oceutring
profein molecule, “amine acid sequence” and Iike terms are not meant 1o limit the andno acid sequence
to the complete native smine acid seqmence associated with the recited protein molecale,

“Amplification” relates to the production of additicnal copies of 4 nucleic acid scquence.
Amplification i3 generally cartled out using polymerasc chain reaction (PCR) techidlogles well kunown
inthe art,

The term “antagonist” refers 1o a nudecule which inhifits or attennates the hiclogical activity of
PRTS. Antagonists nay include proteins such as aotibodies, migleic acids, carbrohydeates, small
molecules, or any other compound or compesition which modulates the activity of PRTS either by
directly interacting with PRTS ar by acting on components of the biclogical patheay in which PRTS

6
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partivipatcs.

Thes term “antibody™ refecs to intact irmmboglobulin molecules as well as to fragmerts theeont,
such as Fab, F{ab"),, and Fv fragmeniz, which arc capable of binding an cpitopic determinanms,
Antiboadies that bind PRTS palypeptides can be propaved ustng infact polypeptides or using framaents
containing small peptides of interest 3¢ the immumnizing anttgen. The polypeptide. or ofigopeptide used
10 mmunize an animal (e.8., 3 mowse, 2 rat, or a rabbit) can e derived from the translation of RMA, or
synthesized chemically, aied can be conjugated to a carrier protein if desired. Cormuonly used carriers
that are chemically coupled o peptides inctude hovine serion albuinin, thyroglobulip, and keyhole
Tlisnpel bewnccyanin {KLB). The coupled peplide is then used to iminunize the animal.

Tha term “antigepic dererminant’™ rafers 1o that region of a molecule (.2., an epitope) that
inakes comtact wilh o particolar amibody. When a profein or 4 fragment of a protein is vsed 10
unmunize 2 host animal, oumercus regiony of the protein may induce the production of antibodies which
hingd specificaly to untigenis detertnimants (particnlar regions or thyes-dimensional struciures on the
protein). An anligenic determinant may compete withi the imtact aptigen (i, the immunogen uyed to
elicit the jmmune response) for binding to au antibody.

The term “antisense” refers to uny composition capable of base-pairing with the “sense’
{coding) strand of 3 speciiic auclek: acid sequence. Anrisense carpositions may foclnds DNA; RNA;
peptide mxcleic acid (PNAY; cligemeleotides having moditicd backhone linkages such az
phosphorathivstes, methylphosphopates, or benzylpbosphunates; cligenucleotides having nwdilied
sugar groups such as 2'-methoxyathy] sugars or 2-methoxyethoxy sugacs; o oligomuclantides baving
modified bases such as 3-methiyl cytosing, 2-deoxyuracil, or 7-deaza-2-deoxyguanosine Anlisense
molecules may be produced by sny method including chemical synthesis or transeription. Once
Intradueed into a cell, the complementary antiscnee moeoile base-pairs with 4 naturally ocourring
nucleic acid sequence producea by the cetl fn farm dupiexcs which block either transeription or
transtation  The decignation “negative’” or “minug” can refer to the antisense strand, and the
designation “positive” or “plus” can refer 10 the sense strand of a reference DINA molecule.

The term “biologically active” refers to a proteln baving structural, regulatory, or biochemical
fmctions of a paturally occurring mokecule. Likewise, “immunclogically active” or “irmtramagenic™
refers ko the capahility of the satural, recombinant, or synihetic PRTS, or of any cligapepticde (hescof,
o induce a specific immune response in appropriate animals or cells and to bind with specific
antibodies.

“Complementary” describes the relationship between two single-stranded noeleie acid
sequences that anneal by base-pairing. For example, 5'-ACGT-3' pairs with its complament,
F-TCA-S.

JP 2004-500812 A 2004.1.15
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A “omuposition compising a given pelypuclentide sequence’ and a “composition comprising &
given aming ugid seyuence” refer broadly to any composition conlaining the given polymucleotide or
amine acid seqmence. The composition may comprise a dey formwlation. or an aquecus solution.
Compositions comprising palynuclentide sequences encading PRIUS or fragments of PRTS may be
sniplayed as hybridizaion probes, The probes may he siored in treaxe-dried form and may be
agsoiiated with a stabilizing agent such as a carbobydrate. Tn hybridizations, the probe may be
deployed in an aqueous sohtion cortaining saliz (e.g., MNaCl), Gelerpents (e.g., sodium dodecyl suitale;
3DS), and other cumnponcnts (c.g., Denlrardt's solution, dry milk, sabmon sperm DNA, elc.).

“Consansus sequence” rafirs 16 a mucleic acid sequence which has been subjected to repeated
DNA sequence analysis 10 resotve uncalled bases, eutcnded using the X1L-PCR kit (Applied Biosystems,
Foster City CA} inthe §' and/or the 3" dircetion, and reseguenced, or which bas been assenmbled from
ong ar more averlapning cDINA, EST, or genotnic DNA fragments using a compater program for
fragment assembly, such ag the GELVIEW fragment asscmbly system (GCG, Madison W) or Phrap
(University of Washington, Seaitle WA), Some sequences have been both extended and assembled to
produce (he consensus seguence.

“Conservative aming aoid substitations” are those substitutions that are predicred To least
intertore wirll e properties of the origingl profein, Le., the stuemre and especially he funcdon of the
pratein is conscrved and not signilicantly changed by such substitations. The Lable helow shows amino
acids which may be substimted for an original anino acid in 2 protein and which are regarded as

congervative aming acid subslitutions.

Original Residue Conservative Substiution
Ala Gly, Ser
Arg His, Lys
Asn Asp, Gln, His
Asp Asn, Gh
Cys Ala, Ser
Gln Asn, Glu, His
Glu Agp, Gin, Hig
Gly Al
His Asn, Arg, Gin, Gl
Ii= Leu, Val
Lca Its, Val
Lys Arg, (An, Glu
Mzt Leu, ile
Phe His, Met, Len, Tip, Tyr
Ser Cys. Thr
Thr Scr, Val
Trp Fhe, Tyr
Tyr His, Phe, Ttp
Val Je, Lea, Thr
13
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Conservative aming acid substitations generally maintain (a) the stucture of the polypeptide
hackhone i the: grea of Hie subgtittion, for example, as 3 beta shect of alpha helical conformation,
tb} the charge nr hydrophabicity of the nolecule at the site of the substitntion, andfor (c) the bulk of the
side chafn.

A Ydadetion” refers to a change in the wning acid or mclentide sequence that resully in the
absenve of une or more amino ackd residuey or nucleotides.

The terin “derbvative” refers to a chemically modified polynuclentide or polypeptide. Chemical
modfications of a polymicleotide can inclnde, for example, replacement of hydrogen by an atkyl, acyl,
Tyckroxyl, or amsino group. A derfvative polynoaclentie encodes a polypeptide which retaing at lcast onc
hiological or immunofogical function of the natural 1nolecule. A derivative polypeptide is one madified
By plycosylaiion, pegylation, of any similar process thut retaing at least one hidlogical or immunalegical
Fonction of the polypeptide from which it was derived.

A “etectable lahel™ refers fo a reporter molecule or enzyme that is capable of generating a
measurable sighat and is covalemily or noncovalently joined 10 a pelymiclentide or pofypeptide.

A "fragment” js & unigue portdon of FRTS or the palynvcientide cncoding PRTS which is
Iidentical in sequence 1o but shorter in length than the parent sequence. A fragment nay comprise up
to the enlitz length of the defined seyuence, minus one nucleotide/amino acid residue. For example, a
fragiment may coniprise from 5 to 1000 contiguous nuclectides or anine acid residues. A fragnient
used as a probe, prinler, antigen, therapeutic malecnle, or for ather purposes, may be ar least 3, 10,
15, 16, 20, 25, 30, 40, 50, 60, 75, 100, 130, 250 or ar least 500 contiguous nucleotides or anino ackd
residues in length, Fragnents may be preferentially selected from certain ragions of & molewle. For
example, a polypoptide fragsment may comprize & cedain Jength of contigious aming acids selected
trom the first 250 or 508 amino acids (or first 25% or 50%) of a polypeptide as shown in a certain
detincd sequense. Cledrdy these lenghs ae exemplacy, and any length that is supported by the
specitication, icluding the Sequences Listing, tables, and flgures, way e encompassed by the prasent
embodiments.

A fragmenr of SEQ ID WO:15-28 comprises & region of unique polynncleotide sequence that
specifically identifics SEQ 1D NO: 15-28, for exampie, as distinet from any olber sequence in the
genome Trom witich the fragment wag obtained. A fragment of SBO D NO:15-28 is nsefol, for
exumple, in hybridization aud amplilication technologics and in analogous mealbinds thal distinguish
SEQ ID NC:15-28 from related polymcleotide sequences. The precise length of a fragment of STEQ
1D N{k15-28 und the region of SED [D NO:15-28 to which the fragment carrosponds are roulinely
determinable by one of ordinary skill in e art based on (he intended purpose for te fragment.

A fragment of SEQ 1D NO:1-14 is encodad by a fragment of STQ 1D NO:13-28. A fragment
of SEQ D NO:1-14 comprises a region of unique wning acid sequence that specifically identifies
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SEQ ID NO:1-14. For example, a fragment of SEQ ID NO:1-14 is useful a5 an imnunogendc pepride
for the development of antibodies that specifically recognize SEQ ID NO:1-14. The precise length of
& Fagmentof SEQ 1D NO:1-14 and the region of SEQ [D NO:1-14 ta which the fagnent
corresponds are Toutinely determinabie by eune of ordinary skill in the art based on the intended
purposc for the fragment.

AUl lenath” polyviucientide sequence is one containing at deast a tranglation initfation codon
{e.g., methinnine) followed by an open reading frame and a franslation iermination cedon. A “Tull
length” polynuciectide sequence encodes a “full leogth” polypeptide sequence.

“Hemology” refers to seqaence similarity of, iterchangeably, sequence identity, between two
ar more pelymiclestide seguences or two or more polypeptide sequences.

The terms “percent identity” and “% identity,” as applied to polynuclectide sequences, refer (o
the: percentage of rasidne matehes betwean at least two polyimeleotide seqnences aligned using a
standarcEzed algorithin. Such an algorithie may ioscrt, in a standardized and reprodacible way, gaps it
the sequences heing conipaced in order to optitnize alignment. berweai hwo seqnences, and therciore
achieve a more meningful comparison of (he two sequences.

Pcroent identity hetwecn polynucleotide sequences may be determined using the defauly
parainerers of the CLUSTAL ¥ algoritnm as incorporated info the MEGALIGN version 3.12e sequence
alignmeat program. TIHs prograim i part of the LASERGENE software package, & svite of malecular
biological smalysis programs (DMASTAR, Madison WD, CLUSTAL V i deseribed in Higging, D.G.
and F.M. Sharp (1989) CABIOS 5:151-133 and in Higgins, D.G. et al. (1992) CABIOS 8:189-191.
For pairwise alignments of polyoucleatide sequences, the default parameters are set as follows:
Kinple=2, pap penalty=3, window=4, and “diagonals saved =4, The “weighted” residuc weight table iz
seleciad as the defanll. Percent identity is reporte by CLUSTAL V as the “percent similarity” between
aligned polyrucieotide sequences,

Allernatively, & suite of commonly used and fresly available sequence comparison algorituns is
provided by the Nutional Center for Bictechnology Information (NCBI) Basic Local Alignment Search
Toal (BLAST {Altschwl, SF. et al. {1990} I. Mol. Biol. 215:405-418h, whick is availeble from several
sovrees, including the NCRI, Bethesds, MD, and on the Inlernet at
hitp:/iwww.ochi nimnil gowW/BLAST/. The BLAST software suite imcludes various sequence analysis
programs including “blasts,” that is used to align a known potynucleotide scquence with other
polynucleotide sequences from: a varicty of datebases, Also availableis a tool called “BLAST 2
Sequences” that is used (or direct pairwise comparison of twvo ouckotide sequences. “BLAST 2
Sequences” can be accessed and used interactively at hempoAiwerar nchi. nlmnih.govieorf/M2 . birl. The
“BLAST 2 Sequences”™ fuol can be used for both blastn and blastp (discussed below). BLAST

programs arc commonly used with gap and other pararueters set to default settings. For example, 1o

20

JP 2004-500812 A 2004.1.15



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

i0

15

20

23

o}

(112) JP 2004-500812 A 2004.1.15

WO O/46443 PCTATSNO/34811

compare two nucleotics sequences, ane may use hlast with the “BLAST 2 Sequences” tool Version
2012 {April-21-2000) set ot defaull parameters. Such defaull parameters may be, for example:

Matrix: BLOSUMS2

Reward for march: 1

Penalty for mismatch: -2

Open Gap: 5 and Extension Gap: 2 peratties

Gup x drop-off: 50

Expeci: 10

Word Size: 11

Fiiter: on

Percent identify may be measured over the length of an cntire defined sequence, For cxamplc, as
defined by a particular SEQ 1D mupmber, or may be measuced over a shorter lengih, for example, over
the [ength of a fragient taken from a larger, detined sequence, for instance, a fragment of ai least 20, at
least 30, at Teast 40}, at leasl 30, ol keast 70, at Teast 100, or at least 200 contigeous mwleoiicles. Such
iengths are exemplary only, arkl il is understoed that any fragment fength supported by the sequences
alteun herein, in the tables, figures, or Sequence Listing, may be used to describe a length over which
perceatage identify may be measueed.

Nucleic acid sequences that do nat show a high degree of identity may nevertheless encode
similar amino acid sequances due 10 the degeneracy of the genclic code. It is andersteod that changes in
4 mucleic acid sequence can be mmade using this degencracy to produce nultiple nucleic acid sequences
ihat all cocode substantially the same protein.

The phrases “percent identity™ and “55 identity,” as applied to palypeptide sequences, refer to
the percentage of residue matches between at Teast two polypeptide sequences aligned using a
standardized slgorithm. Mathods of polypeptide sequence alignment are well-known, Some alignment
Tethods take dnto account conser valive atino acid substitutions.  Such comservative substittious.
explained inmore detadl above, senerally preserve rhe churge and hydrophobicily at the sile of
subatitution, thus preserving the structurce (and therefore functon) of the polypeptide,

Parcent identity between polypeptida sequences may be determinad vsing the defauit parameters
of the CLUSTAL V aigorithm as incorporated into the MEGALIGN version 3. 12e sejuence alignment
program {deseribed and referenced above). For pairwise alignments of polypeptide sequences nsing
CLUSTAL ¥, the default parameters are sct 25 tollows: Ktuple=1, gap penalty=3, window=5, and
“diagonals saved”=5. The PAM250 mairix is selectad us the defavll revidue weight table, Ag wilh
potynucleatide alignments, he percent filentity is reported by CLUSTAL 'V as the “percent similarity”

‘between aligned pulypeptide sequence pairs.
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.-x]::arnativeiy (e NCBI BLAST software suite may be used. For exanpie, for a pairwise
cornparison of two palypeptide sequences, one may use the “BLAST 2 Sequences” tol Version 2.0.12
{April-21-2000) witl hlasp set at default paraweters. Such default parameters may be, for example:

Mearix: BLOSUMGZ

Open Gap: M and Extension Gap: 1 penolties

Gap x drap-aff: 50

Lapect: 10

Word Size: ¥

Filter: on

Parcent identity wiay be measured over the kogth of an entire defined polyvpeptide sequance, far
example, as defined by a particular SEQ ID number, or may be messured aver a shorter tenuth, for
example, over the length of a fragroent taken from & larger, defined polypeptide sequence, for instance,
A fragment of at least 15, at least 20, at least 30, atTeast 40, at Joast 50, at icast 70 or atJeast 150
configurns resicues.  Such lengihs arc excmplary oy, and it {5 understand that any fragment length.
suppartad by the sequences shown herein, in the tables, figures or Sequence Listing, may ba used 1o
describie a length over which percentage identity may be measured.

“Hurah artificial chromosomes™ (HACS) are linear riccochiomosomss wiich may contain
DN A sequences of about 6 kb to 16 Mb in size and which contain all of the elements requirced for
chromosome replication, segregation and maintenance.

Tie tert “humanized antibody™ reters to an antibody molecule in which the aming acid
sequence in the noo-antigen binding regions has been altered so that the antibody more closely
resembles a human antibody, and still retains its original binding ability.

“Hybridization” refers 10 the process by which a polymclzotide strand armeals witlr 4
complemantary girand theough base pairing upder defined hybridization conditions. Specific
hybridization is an indication that two necleic acid sequences share a high degree of complementarity.
Specific hybridization complexes form under pernissive annealing condiions and remain hybridized
after the “washing” step{s). The washing step(s) is particulacly important in determining the stringency
of the hybridization process, with more siringent conditions allowing less non-specific binding, i.e.,
binding between pairs of mucleic acid strands that are not perfectly matched, Permisstve conditions for
amncaling of nucleic acid sequences sre rantingly determinable by onc of ordinary skill in the art and
may be consistent among hybridization experiments, whereas wash conditions may be varfed among.
experiments o achieve the desired stringency, and therefors hybridization gpecificity, Permissive
annealing conditins occur, for cxamgle, al 68°C in Lhe presance of aboul 6 x SSCT, about 1% (wiv)

SDS, wd sbout 100 pginl sbeared, denatured salmon speru DNA.
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Generally, stringency of hybridization is expressed, in part, with reference 10 the temperansre
under which the wish step is carried oul. Such wash temperatures are typically selected (o be about
S to 207C lower than che thermal melting point (T2} for the specific sequence af o defined jomic
strength and pH. The T,, ie the temperature (under defined ionic strength and pH) al which 50% of the
target sequence hiybridizes to & perfoctly matches probe. An egualion for caloulating T,, and conditions
for micleie acid hybridization are well knowa and can be foune in Sambrook, T e 21 (1989) Moleonlar
Ctoning: A Laboratorv Manual, 2** ed.. val. 1-3, Cold Spring Harbor Press, Plainview NY. specifically
see volume 2, clapter 9,

High stringency conditons for hybridization betwesn palynuclentides of the present invention
include wash eonditions of A8°C in the presence of abomt 0.2 x SSC and about 0.1% SDS, for 1 honr,
Alterpatively, temperaurcs of about §5°C, 60°C, 55°C, ot 42°C may beused. SSC concentration may
bt varied from about (.1 to 2 x 55C, with SDS being present at sbout 0.1%. Typically, blocking
reageits are nsed 10 block non-specific hybridizanon. Such blocking reagents include, ior instance,
sheared and denatured salnon sperm DNA al about 10G-200 wghnl. Orgamic solveot, sch as
formamide at a cavcentration of sbout 35-50% viv. may also bensed under particutar circurastances,
such. ag for RNADNA hybridizations. Useful varfations on these wash conditions will be readily
apparent to those of ordinary skillan the art. Hybridization, particularty under high sifingency
conditions, may be suggestive of evolutionary similarity between the nuclectides. Such similatity is
strongly indicative of 4 stmilar role for the mcleotides and their encoded polypeptides,

The term “hybridization conplex” refers to a complex formed brtween two micleie acid
sequences by virtue of fhe formation of hydrogen bonds betweoh, complerentary bases, A hvbridization
complex may be Formed in sotution (e.g., Col o1 Bl anadysis) ar [omned betwoen one aucleie acid
sequence present in solution and avcther nucleic zeid sequence immobilized on a solid suppert (6.2,
paper, membranes, fliers, chips, pins or glass dides, or any otber appropriate substrate (o which cells
or their nucleic acids bave bean fixed).

The words “insertion” and “addition” refer to changes in an emivo acid or nucleotide sequence
remlting it the additon of ons or more amino 1eid residecs o nucleotides, respectively.

“Immune response” can refer o conditions associated with inflanmatton, auma, immuoe
disorders, or infectious or genchic discass, ete, These sonditions can be ¢haracterized by expression of
various factors, e, cytokioes, chemokines, wnd other signaling molecules, which may affect celbular
and systanic defense systams.

An "iminunogenic fragment” is a polypeptide or oligopeptide [ragmenl. of PRTS which is
capable of eliciting an irgnunc responss when introduced into a living organism, for exatple, a
marumal. The term "immnunogenic fagment” also fncluder any polypeptide or oligopeplide fragment of
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PRTS which is usefisl in any of the antboldy production methods discloged herein ar kngwn in the arl.

The {erm “microarcay’” refers to an arrangemenl of & pluralily of polymucleotides, polypeptides,
or other chemical compounds o 4 subsirite.

The ferms “element™ and “array elonicnt™ refer to a polynucleotide, polypeplids, or other
chemnical corppound having & unique and defined posidon on & mictoarray.

The term “roedulate” refers to & chanee i the activity of PRTS. For example, modulation may
vause an inureise ar a decrease in protein activity. hinding characteristics, or any other bological,
fonetjored, or immunclogical properties of PRTS.

The phrases “mucleic actd” and “nucleic acid sequence” yefer to a micleatide, oligonucleatide,
polynucteotide, or any fragment thereof. ‘Ihess phrases also refer to DNA or RNA of genomnic or
synthctic origin which may be single-siranded or double-stranded and muy represent the sense or e
antisense strand, 1o peplide nueleic acid (FNA), ar to aay DMNA-Tike or RNA-like material.

"Operably linked™ refers w the siration in which a thst nucdeie acid sequence is placed in a
fonctional relatiomship wilh a second nucleic acid sequence. For instance, a promoter is aperably
linked to a cading sequence if the promoter affects the transcription or expression of the coding
sequence, Operably linked DINA. sequences may be in close proximity or conti gnous and, where
RECESSATY tU join twe protein coding regiuns, in the same reading frame.

“Pepride nucleic acid” (PNA) refers o an antisense molecute or anti-gene agent. which
comprises #n olipomclentide of at Jeast about 3 nucleotides in length Tinked (3 4 poplids backbone of
amino acid residues ending in lysine, The terminal lysine confers solubility to the composition. PNA3
preferenially bind complementary single stranded DNA or RNA and siop transcript slongation. aul
iy be pegylaled fo extend their lifespan in the cell.

“Post-translational imodification” of an PRTS may favolve lipidation, glycosylation,
phosphorylation, aeetylation, racemization, proteolytic cleavags, and other modifications lnown in the
arl. ‘These processes Ty gocur syrhetically of biochenmically. Binchemical modifications will vary by
cell type depending on the enzymatic milicu of PETS.

“Probe” refers to nucleic ucid sequences encoding PRTS, their complements, or fragments
thersof, wiich are used to detect identical, allelic or relaled nucleic acid sequences, Probes are
isolated vligonuclectides or polynuclectides attached to a detectable label or reporier malecule. Typical
1abels Inchede radicactive isotopes, Bgands, chemiluminescent agants. and enzymes, “Primers” are
short nucleic acids, usualty DINA oligoniclectides, which may be annealed o a target. pelynacleotide by
complcnentary base-pairing, ‘The primer may then be extended along the targer DNA strand by a DNA
polymerase enzyme. Primer pairs can be used for aniplification (and idetification) of a oucleic acid
sequence, e.g., hy the polymerase chain reactinn (PCR).

Pronzs and primers a2 used in the presear invention typically comprise #f. Teast 15 contiguons

by
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neclentides of a known sequence. In order to enhance specificily, longer probes and pritners my also
e emplayed, such us probes and primers that coprise at Jeast 20, 235, 30, 40, 50, 60, 70, B0, 90, 100,
ar af least 150 consecutive miclegtides of the discinsed nucleic aci seqnences. Probes and primers may
e considerably longex than these exampies, amd it is understood that any length supported by the
specification, including the iables, figures, and Sequence Listing, may be used,

Methads for proparing and using probes and primers are described in the tefercnces, {or
example Sambrook, J. et 4l (1959) Molecular Cloning: A Loboratory Manual, 2 ed., vol. 1-3, Cold
Spring Harbor Press, Plainvicw NY; Ausubel, F.M. ei al. (1587) Current Protocols in Molecular
Bioloyy, Greone Publ. Assoc. & Wiley-Intersciences, New York NY; Innis, M. et al. (1990) PCR
Protocols, A Croide to Metiiods and Applications. Academic Press, San Dicgo CA, PCR primer pairs
can he dertved from a kmown sequencs, for examgle, by using computer programs intendad for that
purpose such 2s Primer (Version 4.9, 1991, Whitehead Instituce for Biomedical Reseasch, Cambridpe
MA).

Oligonuclentides for use as primers are selected ueing saftware knawn inthe arl for such
purpose. For example, QLIGO 4.06 saRware is useful for the sclection of PCR praner pairs of up to
100 muelestides each, and for the analysis of oligtmmeleotides and larger polynuclectides of up ta 5,000
mcleatides from an input polynucleoticde sequence of up to 32 kilobases. Similar primer sclection
prograns have incorposated additional featores for expanded capabilifies. Lor exampie, the PrimU
primer seleckion prograe (available to e public from the Genome Center at Univarsily of Texas South
“West Medical Center, Dallas TX) is capable of choosing specific primars from megabase seguences
and is tws usetinl for designing primers on a gennne-wide scope. The Primer3 primer selection
programm (available to the public from the Whitehead Institube/MIT Center tor Genome Rescarch,
Cannbridgs MA) allows the user {0 input a “misprining Worary.” in which sequences to avaid as primer
hinding sites are ser-specified. Primer3 is nswful, in particular, tor the selection of oliponuclemides for
microarrays. {The source code for the lalter two primer selection programs may alse be eblained from
their respective sourcas and meditied 0 mess the user’s specific nesds.) The PrineGen progeam,
(available to the public from the UK Humuu Geoome Mapping Project Besource Centre, Cambridlge
UE} designs primers based on multiple sequence alignneats, thereby allowing selection of primers that
hybridize to eithor the most conserved or least conserved regione of aligned nuckeic scid soquonces.
Honee, this program is useful for identiffcation of hoth unigue and canscrved oligonpcleotides and
polynucleatide frapments. The oligomclentides and polymicleotide fragments idontified by any of the
above selection methods are uselul in hybridization technologies, for example, as PCR. o sequencing
primers, microaray elemenis, or spectfic probes o identify fully ar partially complomentary

palynuclectides in a sumple of mucleic acids. Methods of cligonuciestide selection arc not limited 10
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those described above.

A Mtecombinant pucleic acil” is a sequence that is nat naturally occurring or hiag & sequenee
That is made by an artificial combination of two o more otberwise separated seginents of sequendce.
This artifictal combination is ofton accomplished by chemical synthesis or, more coramonly, by the
anificial manipulation of isclated segments of auclelc acids, e.g., by genetic engireering techniyues
such 23 hose desaribed in Sanibrock, supra. The term recombinant includes nucleic acids that have
been altered solely by addition, substitution, or delefion of a portion of the nucicic actd. Yrequentty, a
recombinant aclefc acid may mclude 4 pucledc acid sequence opreably lnked 0 a promaoler seguence.
Such a recombinamt nucleic acid may be part of a veclor that iy used, for example, to transfonn 4 ol

Allernatively, such recombinant nucleic acids may be part of a viral vectar, e.., based on &
vaceinia virus, tial could be use (o vaceinale a mammal wheredis the recombinat nucleic acid is
expressed, inducing a protective immunalogical response in the mamemal,

A “regnlatory clement” refers to 4 muicleic acid sequence usnatiy derived from unétanslated
ragions of 4 geac and includes crbancets. promoters, inrons, and 5° and ¥ natranslated regions (UTRS).
Regnlatory clements interact with host or virat proicing which control franscription, ranslation, or RNA
stubility.

“Reparter moleoules” are chomical or biochoricl meieties used for labeling a macleic acid,
amino acid, or antibody, Reporiar molcentes include radionuclides; eneyines; Juoreseont,
chemiluminescent, or chromogenic agents; substrates; cofactors; inhibitors; magpetic particles; and
other mojeties known in the art.

A RINA aquivalen,” Jo reference 10 a DINA sequence, is composed of the same linear
seiuence of nuclentides as the reference DNA sequence with the exception that all cocursences of the
nitrowengus base thymine arc replaced with nracil, and the sugar backbone is compused of ibose
instzad of deoxyribose.

The term “sample” is used in its broadest sense. A sample suspected of oon[a.imug PRTS,
mucieie 2cids cocoding PRTS, ar fragments theceod may comprise & bodily fluid; an extract from a cell,
chromosome, evganells, or membrane isclated from a coll, a ooll; genomic DN A, RNA, or cDNA, in
solrtion or bound to & subsirals: 4 tissue; o tissue print} ¢

The terms “specifc binding” and “specifically binding™ refer to that interaction between a
protein of peptide and an agonisl. an antfoady, 4 antagonist, 4 small molecyle, Of Ay natrat of
svnthetic binding composition. The interaction is dependent upon the presenve of & particular struclure
of the protein, &g, the antigenic delerminant ot epilope, recopnized hy the binding molecate. For
exainple, if 2n antibody js specific for epitope A, the presence of a polypeptide comprising the epitope
A, or {be presence of free unlabcled A, in a reaction containing free labeled A amxd the antibody witl

20
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reduce the amowst of labeled A that binds to tie antibody.

The tarm “substamtially puritted” refees to omeleic acid or aming acid sequences that are
removedt from their naturel covironment and sre isolated or scparated, and are at Jeast 60% free,
preferably at least 75% free, and mast preferably at least 904 froc from other components with which
they are natnrally associated.

A “subsiitution” refers 0 the replacement of ane or more mino acid residucs or mcleotides by
different aming acid resicues or ouclestides, respectively.

“Subsirale” refers Lo any suitable Figid or semi-rigid support ingtading membranes, Miers,
chips, stides, wafers, fikers, magnetic or nonmagnetic heads, els, tubing, plates, polymers,
microparticles and capillagies. The substrate cun bave o varjety of surface forms, such as wells,
treiciies, pins, channels and pores, fo which palynucleotides or polypeptides are hound.

A “transcript image” refers to the collective pattern of gene expression by a particuiar cell type
or tisgoe under riven conditions at 4 given time.

“Transformation” describes a process by which exogenous DNA is introduced into 4 recipient
eel). Transformation may ccenr under naturdl or artificin] conditions according 10 varicus methods well
known jn the art, and may rely on any known method for the inscrtion of forei: nucleic acld sequences
into a prokaryofic or eukaryotic host cell, The method for rransformation s sefected hased on the type
of hast cell being transformert and may inclode, but is not limited to, bacteriophage or viral infection,
electroporation, heat shoclk, lipofection, and particle bombardment. The tenn “transformed cells™
inctodes stably transformed cells tn which the inserted DINA is capable of repiication sither as an
anopomously replicating plasmid or as part of the hest chromosome, as well as trapsiendy (ransformed
cells which express the inserted DNA or RNA for limited periods of time.

A "transyenic orpanism,” 4s used hierein, s any orpanism, including bat not lmited to
animals amd planty, in which one or more of the cells of the vrganism contains heterolugons micleic
acid infroduced by way of humnan intervention, such as by transgenic techniques well knowe in the
art. The nucleic acid is introduead it the cell. directly or Indirectly by tntraduction into a precursor
of the cell, by way of deliberate gegetic masipulation, such a5 by micreinjecion or by infection with
arecombinant vims, The ferm genetic manipulation does not include classica) cross-breeding, or in

viuo ferlilization, tut rather is directed to the iabroduction of & recombinant DNA mclecnle. The

t i organisins conl o in aceordance with the present invention include bacteria,
cyanobacteria, fungi, plants and animals. The isolated DNA of the present invention cas be
introdnced ok e host by methods known in the art, Tor example infection, Tansfection,
transformation or wansconjugation. Technigues for transterring the DNA of the present invemion
oo such arganizmes sre widely known and provided in referances such as Sambrook ct al, (1989),

Fulsivil
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A "varianl” of & particdar oocleic avid sequence is defined a8 4 mucledc aid sequence haviog al
Teasi, 40 sequencs identity #1y the particular nucleic acid sequence over  certain length of one of the
mcleic acid sequences uving blasta with the “BLAST 2 Sexuences” ool Version 2.00% (May-07-1999)
set af default paramoters. Such a pajr of rucleic ackls may show, for example, at least 50%, af lzast
809, at Jeast 70%, 21 Teast 809, at least §5%, «t lcast 90%, at least 955 or at loast 98% or groater
sequence identity over a certain defined lengih. A variani. may be described as, Tor example, an “allelic”
{as defived above), “splice,” “species,” ar “palymorphic” variant. A splice variant may have significanat
identity 10 i reference malecule, but will generally have a greater or lesser number of palynuclaotides
due 10 alternative splicing of exons doring mRINA processing. The carespunding priypeptide may
possess additional functional domaing or Jack dowans thar ars preseat in the referebos molecule.
Specics variants are polynacleotide sequences that vary from one species to ancther, “The resulting
polypeprides will generally have significant auine acid identity relative 10 each oiher. A polymorphic
variant is & variation in the polynucleatide sequence of 2 particelar gene belween individuals of a given
species, Palymarphic variams also may encommpass “siogle nuclentide podymorphisms™ (SNPs) in
winch the potynuclentide sequence varies by one nuileotide base. The presence of SNPs may be
indicative of, for example, & certsin population, a discase state, or a propensity for 4 disease state.

A “veriant” of a particular polypepride sequence is defined 45 & polypeptide scquence having at
least 40% sequence identity 1o the particular polypeptide sequence over a certain length of one of the
polypeptide sequences using Blustp with the "BLAST 2 Sequences” to0l Version 2.0.9 (May-07-1999)
set at dofanlt parsmerers. Such a pair of polypeptides may show, tor example, atleast SO%, af Jeast
Oz, ab Jeast TO%, at loast 809%, at least 90%, &t least 95 %, or at least 98% or gredler scquence
itlentily over & cortain defined length of one of the polypeptides.

THE INYENTION

Tie invention iz bascd on the discovery of new Imman prateases (PRTS), the polynuclentides
eneoding PRTS, and the use of these compositions for the Giagnosis. weahient, or prevention of
gastrofntestingl, cardiovascolar, antoimmunefinflannmnatory, cell proliferative, developmentat, epithelial,
neurotogical, and reproductive disorders.

Tahle 1 summarizes the nomenclature for the foll length polynucleotide and polypeptide
sequences of the invention. Each polynucleotide ad ivs corrasponding polypeptide are correlaed 10 2
single Incyte profect identitication number (icyts Project IN). Fach polypeptide sequence is denoted
by both a polypeptide sequence idantification nomber (Polypeplide SEQ 10 NO:) and an Incyte
pelypeptide sequence number (Incyte Polypeptide 1D} as showi.  Each polynucleotide sequence is
denoted by both a polyuucleotide seqeence idontification womber (Polytucleotide SEQ IR NQ:) and an

Incyte polynuclectide consensus sequence purmber (Ingyte Polynuecleoride [T as shown,

e
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Table 2 shows sequences with horclogy 10 the polypeptides of the invendon as idenlificd by
ELAST analysis against the GenBank protein (geupepl) database. Columns 1 and 2 show the
polypepride sequance idertification number (Pdlypeptide SEQ 1D NO:) and the comespending Incyle
polypeptide sequence mumber (neyts Polypeptide [} tor each polypeptide of e invention. Column 3
shows the GenBank identificatton number {Genbank ID NO:) of the nearcst GenBank homolog,
Cobuna 4 shows the probability score for the mateh berwean each polypeptide and its GenBank
Tomelog. Columm 5 shaws the aongtition of the GenBank amolog along willi relevant citations where
applicable, all of which arc cxpressly incorporated by reference herein,

Table 3 shows various structural features of euch of the polypeptides of the invention. Columns
1 and 2 show the palypepticde sequence identitication mumber (SEQ ID NO:) and the eorresponding
Incyte polypeptide sequence number (focyie Polypeptide ID) dor each palyneptide of the invention,
Colunn 3 siows the npmber of aming acid residues in each polypeptide. Column 4 shows potential
phosphorylation sites, and colemn 5 shows potential ghycosylation sites, as determined by the MOTIES
program of the GCG sequence analysis software package (Gepetics Cor‘npute:! Group, Midison WG
Cotunm § shows aming acid residues comprising signabire sequences, doming, and nonifs. Colown 7
shows analytical methods for protein structure/function analysis and in some cases, searchable
databascs to which the analytical methods were applicd.

As slown in Table 4, the full length polynueleotide sequencss of the present invention were
assembled using cDNA sequences or coding {exon) sequenses derived from gepomic DNA, or any
combination of (hese two Iypes of sequences. Colunns T and 2 list the polymciestide sequence
identification munber (Pdlynuclectide SEQ ID MO} and the corresponding neyte potynuclontide
consensus sequence mmber ([ncyte Folypucteotidz 100 for sach polynucleotide of ihe invendion.
Columm. 3 shows the length of each polynucleotide sequence in basepairs. Column 4 lists fragments of
the polynucleotide scquences which are useful, for example, in hybrdization or snplification
technelogies that identify SEQ ID NC:15-28 or that distinguish between STG ID NO:15-28 and
related palynecleatide sequences. Colunn 5 shows identification nombers correspending to cDNA
sequences, cading sequences (exons) predicted from genomic DNA, andfor sequence asscmblages
comprised of both (DNA. and genomic DNA, These sequences were used 10 assemble the full Teagth
pelymucleotide scquences of e invention. Columns § and 7 of Tablke 4 show e Aucleotide start, (57
and grop (3 positions of the cDNA and gesminic sequences. in eolumn 3 relative to their respective foll
length sequences.

The idemification numbers in Columy 5 of Table 4 may refer specifically, for example, to
Incyts cDNAs along with thewr corresponding ¢cDNA libraries. For examgple, 7032724H1 is the
identification nuraber of an mcyte cDNA, sequence. and BRAXKTDR 12 is the cDNA brary from which
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itis derived, Incyte cDNAs for which cDNA. libraries are not indicated were degivest from poaled
cDMNA libraries (e.g., 70152356V 1), Allecnatively, the identiGcaion mumberg in eclumn 5 may refer (o
GenBank cDNAg or FSTS (6.4, £336434%) which contributed to the asscmbly of the {ull length
polynuclentids sequences,  Allernatively, the identification amubers i cofumn 5 may vefer 10 coding
ragioms predicted by Genscan smalysis of genowic DNA, For example, GNN p6436155_L02 edit is the
identification number of & Genscan-predicted coding sequence, with g64361355 being the GenBank
identification nuteber of the sequence (o wiich Genscan was applied, The Gemscan-predicted codipg,
SEQUEDGES 1Ay have been edited prior to assembly. (See Example IV.) Altarnatively, the identification
numbers in column S may refer to assemblages of both cDNA ikl Genscan-predicted exons bronpht
together by an “cxon stiiching” zlgorithm. (Sce Example V.) Alterpatively, the identification numbers
in column 5 may refer to assemblages of both cDNA and Genscan-predicted exons broaght together by
an “exon-stretching” algorithm, (See Example V.) Tn some cascs, Incytc cDINA. coverage redundant,
with The seguence coverage shown in column 5 was obizined to confirm the final consensus
pobynucloplide sequence, but the relevant Incyts cDN A ideatification aumbers are not shown.

Teable 5 shopws the representalive cDNA librasies for those fell leagth patynuclectide sequences
which were assembled nsing lucyte cDNA sequences. The representative cDNA library is the Incyte
¢DNAlibrary which is most freguently represented by the Ingyte CDNA scquences which wore used 0
assemble and confiom the above polymiclectide sequences. "Ihe tissues amd veetors which were used to
comstroct the eDMNA Tibraries shown in Table 5 are deserined io Table 6.

‘L'he invention also encompasses PRTS variants. A preferred PRIS variant is onc which has at
Icast about §1%, or altersatively at Jeast about 0%, or even al least ahout $3% amino acid segnence
identity to the PRTS amina acic sequence, and which contains af Teast one fanctional or strociaral
characterlstic of PRTS.

The invention also encompasses palymcleatides which encode PRTS. In a particular
embodiment, the invention encaupasses a polymacleotide sequence comprising a sequence selected from
the yroup consisting of SEQ ID NCh15-28, which encodes PRTS. The polynucleatide sequences of
SEQ 1D N(:15-28, as presented i the Seyvence Listing, embrace ihe aquivalent RNA sequences,
wherein occurrences of the nitrogenaus base thymine are replaced with wracil, and the sugar backbone
is composed of ribase instead of dooxyriboso.

‘The invention also encoimpassas a variant of a polymcicotide sequence encoding PRTS. In
particular, such & variant palypuclectide sequence will have at least abont 70%, or alternatively at least
about $5%, or eveq. at least aboul ¥37% polymecleotide sequence identify 1o the polypucleatide sequence
encoting PRTS. A particular aspect of the invention encompasses a variant of a prlyaucleufide

SCUREnUe Cumprising i sequence selegled from the group consisting of SEQ 1D NO5-28 which has at
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Teust about 70%, or alternatively at least about 85%, ar even at least abour 3% polynucleciide
sequence ideolity to 4 aucleic scid sequence selected rom the group consisting of SEQ IDNO0:15-28.
Any one of the polvoncleotide variants described above can encods an amine acid sequence which

CODLAINS at loast one fonetional or stracturat characteristic of PRTS.

Tt wiil be appreciated by those skilled i the art that s a result of the degeneracy of the genetic
code, & multitude of palyrbclentide seqnences cieading PRTS, some bearing minintal similarity to the
polymcleatide sequences of any known and naturally cecurring gene, may be produced.  Thus, the
invention contemplates each and cvery possible variation of polynucleatide sequence that counld be made
by selecting combinations based on possible eodon choices. 'Thege colbinations are made in
acenrdance with the standard iriplet genetic code as appied to (he polynuclestide sequence of naturally
accirring PRTS, and all such vaxiatiops are to be considered as being specitically disclosed.

Although nuckentide sequences which encedz PRTS and its varianis are generally capabie of
hybridizing to the nucleotide sequence of the naturally accurring PRTS under appropriately selected
conditions of stringency, it may he advaniageons 10 produce nuclentide sequences encoding PRTS or i
derivatives possessing a substanlially different ixion usage, e g, inclusion of non-naluraily queurting
codons. Codons nay be selected (o increase (he rate ot which expression of (he peplide ocours in a
particaiar prokaryolic or enkiryoiic hiost 1a accordance with the frequency with which parlicular codons
are nhilized by the bost, Other reasuos for substantiafly aleeving e nuclectide sequence encoding
PRTS and its derivalives withoul altering the encoded amine acid sequances ncludz the production of
RNA {rinseripls having more desirable properfies, such ax a greater hall-lifz, than rranseripts produced .
Iram the niturdlly occuriing seqmence.

The invention. alse encurnpasses praduction of DINA sequences wirich sncode PRTS and PRTS
derivatives, or fragments thereof, sntirely by synthetic chenisiry.  After prodogtion. the synihelic
sequence may be mserted into any of the many available sxpression vectors and cell systems using
reagenty well known in the srt. Moreaver, syutbetic chemistry may be used t¢ introduce mutations into ©
a sequence encoding PRTS of any fragment thereof.

Alse encompassed by the invention are polynucicntide sequences that are capable of
Tybridizing to the claimed polyaucleotide sequences, and, in particular, to hose shown in'SEQ 1D
NC:T5-28 apd fragments therenf under vacioms conditions of stringency. {See, 2., Wahl, G M. and
S.L. Bereer {(1987) Methods Enzymol. 152:399-407; Kimmsl, A.R. (1987 Metbods Enzymol.
152:5307-511.} Hybricization conditions, including snoeafing sl wash conditions, are described in
“Definitions.”

Methads for DNA sequencing are well known in fhe art and may be used fo praciice any of the

embadiments of the invention. The methods may employ such enzymes as the Klenow fragment of
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DA polymerase I, SEQUENASE (US Biochemical, Clevdand OH), Tag poiymerase (Applied
Binsystems), thermaostable T7 polymerase (Amersham Pharmacia Biotecl, Piscataway NJ), of
conibinations of polymerascs and proofreading cromcleases such as those found in the ELONGASE
amplification system (Life Technologics, Gaithersburg MID). Preferably, sequence prepacation is
automated with machines such as the MICROLAB 2200 liquin transfir system (Hamilton, Reno NV),
PTC20X) thermat cydier (M) Research, Walertown MA) and ABT CATALYST 800 thermal cyeler
(Hpplied Biosystems). Sequencing is then carried ovt nsing either the AB1 373 or 377 DNA sequening
system (Applied Biosystems), the MEGABACE 1000 DNA seqguencing system (Malecular Dynarniog,
Sunnyvate CA), or olher syslems known in the art. The resulting sequences are analyzed nsing a
variety of algorithms which. are well known in the art. (See, 2.g., Ausubel, F.AT, (1597) Shert Protecols
in Molccular Biclogry, Joln Wiley & Sons, New York NY, unit 7.7; Meyers, R4, (1993} Molecolar
Biology and Biotechnology, Wiley VCH, New York NY, pp. 856-853.)

The tuclcic ackd sequences encoding FRTS may be extended ntilizing & partral nucleotide
sequence and employing various PCR-based methods known in the arf fo defect upsbeam sequences,
such as promoters and regulatory elemets. For example, one method which may bhe employed,
restriction-gite PCR, nses universal and nested peimers to amplify nnknown sequence from genoinic
DA within & ¢Toning vector. (See, &g, Sarkar, G. (1993) PCR Metheds Arplic. 2:318-322.)
Anpther method, inverse PUR, uses primers that extend in divergent directions to amplify unknown.
sequence from & eircularized tempiate. The tenmpiste is derived from rostriction fragments comprising a
kuown gepomic Tocas and surrounding sequences. (See, o.g., Trighia, T. ot al. (I988) Nuclsic Acidy
Res. 16:8186.) A third method, capture PCR, involves PCKR amplification of DNA fragments adjacent
to known sequences in fnunan and yeast artificial chromosome DNA. (See, g, Lagerstrom, M. of al
(1991) PR Methods Applic. 1:111-119.) In this mezthod, multiple restriction cnzyme <igestions antd
ligattans may he used to insert an enginecred donble-stranded sequence inte a region of unknown
sequence before pecforming PCR. Other methods which may he used to refrisve unknown sequences
are known in the art. (See, &.g,, Parker, ID et al. (1991} Nacleic Acids Res. 19:3055-3060).
Agdditionally, ore may usc PCR, nested primars, and PROMOTERFINDER librarics (Clontech, Palo
Altiy CA} to walk geuomic DNA. This procedure avoids the need to screan librarfes and is useful in
finding intron/exon junciions. For all PCR-based methods, primers iy be designed osing,
commercially available software, such as OLIGO 4.06 primer anglysis soflware (National Biosciences,
Flymounth MN} or another apprapriate program, to be abont 22 te 30 nucleotides in length, to have a
GC content of about 50% or more, and o anneat tu the template at temperatures of ahout 68°C to
720

When screening for o1l length cDINAs, it is preflerable to use libraries that have been
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size-selected o include larger cDNAS, In adilition, randon-primed libracies, which ofien inchude
sepences vonlaining (e 5° regions of yenes, are preferable [or situstions n which an ofigo d(T) library
cloes ot yield & Tull-length cDNA. Genomie libraries may be useful for extension of sequence into 5
non-tramsiribed regulalory regions.

Capillary electrophoresis yystcms which are commercially available may be used to analyze the
size of confirm the micleatide sequence af sequencing or PCR products. Tn particular, capiflary
sequencing may emplay Aowahle palymers for clectrophoretic separation, four different. nuecleoticde-
sprecific, Taser-stimudated Quarescent Jyes, wnd # charyge couplad device camera for detestion ol the
emitied wavelenglhs, Output/light infensity may be converted to elecirical signal using sppropriate
software (¢ g, GENOTYPER and SEGUENCE MAVIGATDR, applied Binsystems), and the entire.
process Jom loading of samples 1o eomputer analysis and clectronic data display may be computer
controlled. Capillary electropharesis is especially preferable for sequencing small DNA fragrents
which may he present in Tanited amngunis in & paricular samphe,

T anather embadiment of the inventian, pelynucleotide sequences or fragments thereal which
encode PRTS may be clened in recombinant DNA molecules tha, direct expression of PRTS, or
ragments ot lunctional equivalents thereof, in appropriste host cells. Due 10 the inherent degeneracy of
the genstic wde, viher DM A sequences whick encode substantially the same of a finciionally cquivalenl
amino acid sequence may be profuced and used i express PRTS.

The nucleotide sequenes of the present invention can b cngineered using methads generalty
koown in the art in order to alter PRTS-cncoding sequences for a vasicty of purnoses including, but not
limited to, modification of the cloning, processing. and/or expression of the gene product. DNA,
shufiing by random Frageneniation and PCR reassembly of gene fragimenks and synihelic
oligonuclectides mzy he uscd to engineer the nuclentide sequences. For example, aligonuclectide-
niediated site-Girected mutagenesic may be wsed o introduce utations hal create aew restriction siles,
aller glycosylidion patterns, change codon prefercnee, produce splice variants, and so forth,

The nuclestides of the present invention may be subjected % DNA shuffling techniques such
a5 MOLECUL ARBREEDING (Maxygen Inc., Santa Clara CA; described In U5, Patent Number
5,837,438; Chang, C.-C. et al. (1599) Nat. Bictechnol. 17:793-797, Christians, F.C. ot al. (1999) Nat,
Biciechnol. 17:259-264; and Crameri, A, et al. (1996} Nat, Biotechool, 14:315-31%) to alter or
improve the bictogical properties of PRTS, such a3 its iokemical or enzymatic activity of its abiiity to
bind fy other molecules or compaunds. DNA shuffling is a process by which a library of gens
varfanls is prodiuced using PCR-metialed recombination of gene {ragments, The Library is then
subjected to selection or sereening procedures that identify those gene vartants with the desired
properties. Theses preferrod variants may then be pooled und further subjecied to recursive ronnds of

DNA stmtfling and selection/screening. Thms, genetic diversity 15 created throngh “artificial”
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hresding and rapid molecular evolution. Tor example, frayments of a single gene containing random
point mutations may be recombined, screeoed, and then reshuffled until the desired properties are
optimized. Alternatively. fragments of 1 given gene may be recombined with fragmen(s of
homologous genes in the same gene farmily, either from the same or diffecent specics, thersby
maximizing the genetic diversity of multiple natvrally occurring genes in a directed snd controllable
auner.

In anolher embodiment, scqnences encoding PRTS may be synthesized, in whole or in part,
using chemical methods well known inthe art. (See, e, Canuhers, M H. et al. (1930} Kaclelc Acids
Svinp. Ser. 7:215-223; and Horn, L. et al. {1980) Muclcic Acids Symyp. Ser. 7:225-232.) Alternatively,
PRTS itself or a ftagment (herewd may be synihesized using chemical methods. For example, peptide
synthosis can be performed using various solution-phase or solid-phase techmiques. (Sea, g.9.,
Creighton, T. (1984) Proteins, Structurey and Malecular Properties, WH Freeman, New Yok NY,
TP-55-60; and Roborpe 1Y, ot 4l (1995) Science 269:200-201.) Autonuited synthesis may be
achieved using the ABI 431 A peplide synihesizer {Applicd Blosystems). Additionally, the amine acid
sequence of FRTS, or any pact thereof, may be altered during direct synthests andfor contbined with
sequences feom other proteins, or any part thereof, to prodnce a varlant polypeptide or 4 polypeptids
having & sequence of a naturally nccureing polypeptide.

The peptide may be substantially poritied by preparative high performance lquid
chrotatography. (See, e.g., Chier, R.M. amd F.Z. Regaicr {1990) Methods Eazymal, 182:392-421)
The composition of the synthetic peplides may be cnnfirmed by amino acid analysis or by sequencing.
{See, e.g., Creighion. supra, pp. 28-53.)

I vrder to express a biologically active PRTS, the nucleolide sequences encoding PRTS or
derivalives thereol may be insened inio 4n appropriate expression vector, i.e., a vectar which coniaing
the necessary elements for transoriptional and translational control of the inserted coding scquence in a
suifablc host These elemeins include reguiatory sequences, such as enhancers, constitotive and
inducible promolers, and 5” and 3 untranslated regions in the vector and in polyamcleoiite sequences
encoding PRTS. Such elements may vary in their sirength and specificity. Specific initiation signals
iy also be used o achieve mors efficient franslation of sequences wwdmg PRTS. Suchsignals
inchule the ATG initiation codon ant adjacent sequences, c.g. the Kozak sequence. In cascs where
sequences encoding IPRTS and its initiation codon and upsircam regulatory sequences are insested o
the appropriate expression vecter, no addilipnal transcriptional or translational eontrol sigoals may be
needed. However, in cases where only coding sequonce, or & fragment thercof, is inserted, cropenous
translational conteal signals including an in-frame A'TG initiation codon should be provided by the
vector. Exogenous Iranslational clements amd iniliation codons may be of vartous origins, hoth nataral

and synthetic. The efficiency of expression may be eobanced by the inclosion of evhancers appropriate
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for the particular host cell system nged. {Ses, e.8., Scharf, . et ul. (1994} Results Probl. Cel Differ,
20:175-162.)
Methoxls which zre wedl Fnown to those skilled in the art may be vsed to construct. expression

veghors conlaining sequences encading PRTS snd appropriate transariptional and translaiional eontrol

clements. These methods inchude in vitro recombinant DNA techniques, synibelic techniques, and in
vivo genctic recombination. (Ses, eg., Sambrook, T ot al. {1989) Molecutar Cloning, A Laboratory

Maurmal, Cold Spring Harbor Prces, Plainview WY, ¢ 4, 8, and 16-17; Ansubel, F.M. ot al (1893)
Current Pratocols in Molecolar Biology, John Wiley & Sons, New York MY, ¢h. 9, 13, and 16.)

A varicty of expressian vectorhost systeras may be iriized o contait and eXpress sequences
encoding PETS, These inelude, bot are not limited to, microorganisms such as hactena transformed
with recombinant bacterlophage, plasmid, or cosmid IXNA expression vectors; yeast transformed with
vesst expression vectors: insect cell syslems infesied with viral expression veclors (2.g., bacalovirus);
plant cell systems transfonnesl with viral expressinu vectors (e.g.. cauliflower mosaic virus, CaMV, or
thaceo mpsale vious, TMVY) or with bacterial expression vectors (.., Tior pRR322 plasmids); or
atinal cell systemy. (See, ¢.¢., Sumbrook, supra, Ausubel, suprs; Van Heeke, G- and .M. Sciusier
(1989} I Biol. Chem. 264:5503-5505; Engethard, E.K. et al. {1894) Prac, Natl. Acad. Sci. USA
91:3224-3227; Sandig, V. ot al. (1996} Bwn. Gene Ther. 7.1937-1948; Takamatsu, M. (1987 EMBO
TI. 6:307-311; The MoGraw Hill Yearbook of Science and Technology (1992) McGraw Hill, New
York NY, pp. 191-196; Logun, §. and T. Shepk (1984) Proc, Nufl, Acad, Sci. USA 81:3635-3659; and
Harrington, 1.1, et al. (1997) Wat. Genet. 15:345-355.) Expression vectors gerived from rotroviruses,
adcnoviruses, or herpes or vaccinia viruses, ar from various bacterial plasmids, may be vsed for
debivery of nucleolide sequences to the targeted organ, Ussae, or cell population. {See, ez, D
Nicola, M. et al. (1995) Cancer Gen, Tier. 5(8):350-356; Yu. M. et al, (1993) Proc. Natl. Akl Sci.
USA S0(13):6340-6344; Buller, .M. ot al. (1985) Navre 317(6040):813-815; MeGregor, DD, ot al.
{19943 Mol. Immuncl. 31(3):219-226; and Venna, LM. aod N. Somia (1%97) Naturc 389:239-242.)
The invention is not imited by the host cell employed.

In bacterial systems, 2 nwnber of cluning and expression vectors may be selected depending
upan the use intended far polynuclectide sequences cicoding FRTS. For exampde, routing cloniog,
subcloning, and propagation of polymiclentide sequences cocoding PRTS can be achicved nsing a
witifnetional E. coli vecter such a5 PBLUESCRIPT ¢Stratagene, La Jolla CAY or PSPORT plasmid
(Life Technologies). Ligation of sequences encoding PRTS inte the veetar's multiple cloning site
disnpis the leeZ gene, aliowing a colorimetic sereening procedure fou identification of fransformed
bacteria containiag recombinant mclecules. In addition, these V(;CtUIS may be usaful for o vilro
transcription, dideoxy sequencing, singte strand rescac with helper phage, and creation of nested
dcletions in the cloned sequence. (Seg, e.g. Van Hecke, G. amdt 5.0, Schuster (1985 L Biol Chen.

EX]
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264:5503-5509.) When large quantitiss of PRTS are needed, e Jor the produetion of anlibodics,
veclors which direct high Jevel expression of PRTS may be used. For example, vectons containing the
sirong, inducible SPE or T7 bacteriophage profmier may be used.

Yeust expression 3ysteins may be used for produstion of PRTS. A nuwber of vectors
containing constitutive ar inducible promaorers, such as alpha factor, alcohol oxidase, and PGH
promoters, may be used in the yeast Ssocharomyces cerevisiag or Pichia pastoris. In addition, such
veciors direct eillxr the secretion or intraceliular retention of exprassed pruteins and esable integration
of foreign sequences into the host genome for stable propagation. (Ses, e.g., Ausubel, 1995, supra;
Bitter, G.A et al. (1987) Methods Enzymol. 153:516-544; and Scorer, C.A. et al. (1994)
Bio/Tecimology 12:181-184.)

Plant systems may alsa be used for expression of PRTS. Transcription of sequences cncading
PRTS may he driven by viral prowlers, e,g., the 3558 and 198 promoters of CaMV uscd alone of in
combination with the cmega leadet sequence trom THV (l'akamatsu, N. (1987) EMB{ 1. 6307-311)
Alterpatively, plani. promoters such as the small subupit of RUBTSCO o heat shock prowmoters may be
used (See, c.g. Coruzzi, G. et al. {1934) EMBEO 1. 3:1671-1680; Broglie. R. et al. (1934} Science
224:838-843; and Winter, I et al (1997} Results Probi. Cell Differ. 17:85-103.) These constructs crn
be introduced into plant cells by dircet DINA teaosformation or pathogen-mediated ransfecton (See,
£.g.. The McGraw Hill Yearbook of Science and Techndlogy {1997) McGraw Hill, New York NY, pp.
191-196.)

In marmnadiae colis, a mumber of viral-hased exprossion sysicius may boeudlized. In cages
where an adenovirug is used a3 an expression vectar, sequences encoxding PRTS may be ligatod into an
adenovirus Iranscriphion/translglion cormplex consisling of e Jate promater and Iripartite leader
sequence. Insestion in a non-essential 51 or EJ region of the viral genors may be wsed o obtain
infeciive virus which expresses PRTS in hosl cells. {See, ., Logan, ). angd T, Shenk {1984} Proe.
Natl. Acad. Sci. USA 81:3655-3634.) In addition, transcription ephancers, such as the Roug sarcoma
virus (RSV) enhapcer, may be used 1o Increass expression in mamumalian oyt cells. 5S40 or EBY-
bagext vesiors miay al#o be usad for Tigh-Tevel profein. expression,

Human artificial chromosemes (HACs) may also be emplaoyed 1o eliver larper fragments of
D:NA than can be contained in and expressed from a plasmid. HACs of about 6 kb to 10 Mh are
constructed and delivered via conventional delivery methods (lipasoines, polycationic amino polymers,
ot vesicles) for therapeutic purposes. (See, ¢.g., Harrington, 1.1, of al. (1997) Nat. Genet. 15:345-333

For long tecm produclion of reconbinant proteins in mammalizn systems, stible expression of
FPRTS tncell lines is prefisred. ¥For example, sequences encoding PRTS can be transformed into coll

lincs using expression vectors which inay coniain viral origing of replication and/ur sudogenous
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expression elemens and a seleciable muarker gene on e satne or on A separate vecar. Fallowing the
inroduetion of the vector, cells may be ailowed to grow for about 110 2 days in enriched inedia before
being switched t selecive media, The purpose of the seleciable marker is (0 confer resistance 1o 4
seleclive agent, and its presence allows grow(h and recovery of c2lls which successfully eapress the
introlueed seyuences, Resistant clones of stably transformed cells may be propagated using tissue
culture techniques appropriate to the eell type.

Any number of sclcofion systoms may be used 1o reoover transfonned cell lings. These include,
but are not limited 0, the herges slnplex virus thymidine kinase and adenine phosphoribosyltransferase
gones, for use o ¢ and apr cells. respectively. (See, eg., Wigler, M. of al. {1977) Cell 11.223-232;
Lawy, 1. ofal. (198t) Cell 22:817-823.) Also, andmetabalite, antibiotic, or herbicide resistance can be
used as the basis for selection. For example, dhfr confors resistance 10 methotrexate; aco confers
registance 10 the aminoglycosides neomycin and G-418: and als apd pas confer vesistance to
cilorsuliuron and phosphinolricin acetyliranslerase, respectively. (See, e.g.. Wigler, M. et al. (1580)
Proc. Natl. Acad. Sci. USA 77:3567-3570; Colbere-Gacipin, F. ef al. (19813 1. Mol. Bick 150:1-14.)
Additienal selectable penes have heen Jeseribed, e.g., irph wmd Aisl), swhich alter cellular requirements
for metabolites. (See, e.g., Hartan, 5.C. and R.C. Mulligan (1988) Proc. Natl, Acad. Sci. USA
§35:8047-%051.} Visible markers, e.g., unthocyanins, green uorescent proteins (GFP; Clontech), B
glucaranidasg and ils substrate B-glucaronide, or luciferase and its sabstrats Juciferin may be used,
These rarkers can be used not only Lo identily trapsformants, but also © quantify the amunt of
trausient or slable protein expression attrfbntable tn @ specific vector systsm. (See, e.g2., Rhodes, CLA.
(15995) Methads Mol. Biol. 55:121-131.)

Although the presence/absence of marker gene expression suggests that the gene of interest ig
also present, the presence and expression of the sene inay need (0 be conlirmed.  For example, it the
sequence encoding PRTS is inserted within 2 marker gene sequence, trunsformed cells containing
seqpuences enceding PRTS can be idestified by the sbsence of inarker gene lunclion. Alternatively, &
marker gene can be plaved in tandem with. a sequence epcoding PRTS wnder s control of a single
promuoter. Expression of the marker gene in response to induction ar selection usually indicates
expression of ihe tandem gene as well,

Inn gemeral, host celfs that costain the mucleic acid sequence cucoding PRTS and that express
PRTS may be identified by a variety of procedures known to those of skill in the art. Thess procedures
inchude, but are not limiled to, DNA-DNA or DNA-RMA hybridizations, PCR amplifivation, amxd
protein bicassay or immunoassay technigques which include membrane, solution, ot chip based
technologics for the deection and/or quantification of pucleic acid or protein secuences.

Immmnelogical methods for detecting and measuring the expression of PRTS using cither
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speciic polyctonal or monoclonal antibodies are known in the we. Bxamples of such techictes include
sazyme-linked Jmmunesorbent assays (ELISAs), rudioimmumoassays (RIAs), and flucrescence
activated cefl sorting (FACS). A two-site, monoclonal-based fmmunoassay wtilizing monoclonal
antibodics reactive 10 two non-interfering epitopes on PRTS is preferred, but a competitive binding
assay may be employed  These and other assays are woll known in the art. (See, ¢.g., Hawpton, K. et
al. (1990 Serglegical Methods, a Laboratory Mamal, APS Press, $t. Paul MN, Sect. I'V; Coligan, I.E.
¢l ). (1997) Cinrent Protocols in Immundlagy, Greene Pub. Associates and Wiley-Interscience, New
York MY and Pound, 1D, (1998) Imnmumechemical Protocols, Inmana Press, Totowa N1}

Awide varicty of labels and conjugation techniques are known by those skilled in the art and
may beused in varioms fmclgic acid and aming acid assays. Means for producing labeled hybridization
ar PCR probes lor deiccling sequences relafed to polyauclentides encoting FRTS include aligolaboling,
nick wranslation, end-labeling, or PCR amplibication using a labeled npclentide,  Alieonatively, (he
sequences encoding PRTS, or any fragments thereof, mity be cloned inte & vector far the production ol
an mRNA probe. Such vectors are known in the art, arc commercially available, and may be used to

synthesize RINA, probes in vitgo by addition of an appropriale RKA polymerase such as T7, T3, or P&

and Jabeled nuclectides. These procedures may be conducted using & variety of commercialiy available
Kits, such as those provided by Amersham Pharmacia Biotech, Promega (Madigon W) and US
Biochemical. Suitable reporter molecules or fabels which may be used for ease of detection Include
radionuclides, enzymes, fluorcsecnt, chemiluminescent, or chroenogenic agents, as wal as substrates,
cotactars, inhibitors, magnelic pariicles, and thalike,

Host cells wansformed with mucleotide sequences encoding PR'YS may he coltured under
carditions suitable for the exprassion and recovery of the pratein from cell cultare. The prowsin
produced by a transformed cell may be secreted or retained intracellular]y depending on the sequence.
andfor the vector used, As will be understood by those of slall in the ari, expression voutors comsaining
polynucleotides whicl enends PRTS may be designed to contain signal scquenocs which direot secretion
of PRTS through a prokaryalic or cukaryotic ool mermibrans,

In addition, a host cell strain may be chosell tor its ability o modulate cxpression of the
inserted sequences of to process the axpressed protein in te desiced fashion. Such modifications of the
polypeptide include, bot arc not limited to, avetylation, curboxylation, plycosylation, phosphorylation,
Tipidation, and acylation. Past-iranslational processing which cleaves a “prepro™ ar “pro’” farm of the
protein may also be used to specify protein targeting, [olding, andfor activity. Differcat host cells
witich hiave specific celhylar machinery and characteristic mechanisms for post-transtational sedvities
(c.g., CHO, HeLa, MDCEK, HEK293, and W13%) are availatile from the American Type Culiuce
Colleetion (ATCC, Manassas V.A} and may be chasen 10 ensure the correct modification and procassing
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of the furetzn prodein.

Tn ancther embodiment of the invention, natural, modified, or recombinant nugleic avid
seguences encoding PRTS may be ligated to a heterologous sequence resulting in translation of 2 fusica
‘pruteia in any of the aforementioned host systems. For exanple, 4 chimeric PRTS protein containing a
heterologons meiety that oo be recognized by a commetcially available autibody may facilitate tie
sereenisy of peptide libraries for inhibitors of PRTS activity, Heterologous protein and peptide
mniekies niay also facilitate purification ol fusion profeins using comimercially available affinity
matrices, Such moeties include, but ate nol timited (o, glutaibione S-ransferase (GST), maltose
binding protein (MBP), thivredoxin {Trx), calmodulin binding peptide (CBP), 6-Is, FLAG, c-siye, amd
hemagglutinin (HA). GST, MBP, Trx, CBP, and (-His cnabke purification of their cognate fusion
proteins on inmobilized glutathinne, maltose, phenylarsine oxide, calmodulin, and metal-chelate resing,
respeciively. FLAG, c-riye, and hemaggluiinin (J1A} enable hmmunoaffinity purification of fusion
proteins uging conumnercially available monoclomal and polyclonal anlibodies that specifically recognize
these epitope tags. A fusion protein may wso be engineered bo contain a proteclytiv cleavage site
Iocated berwesn the PRTS enciding sequence and the beteralognus protein sequence, so that PRTS may
be cleaved away from the heterologons moiety following purification. Methods for fusion protein
expression and purification are disoussed in Ausubel (1953, sopra, ch. 10). A variety of commercially
available kits may alsn he used to Fyvilitate eapression and prrification of fusion proteing

Ia 2 further cbodizwent of the invention, syathesis of radiolabeled PRTS may be achieved in
vitro using the TNT rabbit reticulocyte lysate or wheat germ extract systein (Promega). These systems
eomple transeriplion and traeslazion of protein-coding sequences operably associated with the T7, T3, or
SPé promoters. Translation fakes place in the presence of a radiolabeled amina acid precursor, for
example, ¥S-methionine.

PRTS of the present invention or fragments thereol’ may he nsed to screen for compounds that
specifically bind 10 PRTS. Atleast one and up (o a plurality of st componids may be screened for
specific binding to PRTS. Bxamples of test compounds include antibodies, oligonueleotides, proteing
(e.g., receplors), or snall molecules.

In one embodiment, the compornd {hus identificd is closely reiated io the natural lipand of
FRTS, c.g.. 4 igand or fragment theeeof, & natural substrats, a structural or functional mimetic, or a
natyral binding partier. {Sec, o.g, Coligan, LE. et al. (1991) Cuirent Protocols in Immunclogy 1(2):
Chapter 5.} Similarly, the comppound can he closely related to the natural receptor to which PRTS
binds, of to at Teast a fragment of the receptor. e.g., the ligand binding site. In cither case, the
compouad can be rationally designed using known techniques. In ohe embodiment, screening for
these compounds invalves producing appropriate cells which express PRTS, either as o secreted

protein or en the cell membrane, Preferred cells inclode colls from marmmals, yeast, Drogophils, or E.
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coli. Cells exprassing PRTS of coll membrans fractions which contain PRTS «are then contactet! with
@ fest compound and binding, stinulation, or intiibition of activity of either PRTS or the compound 5
analyzed.

An assay may simply test binding of a test componnd 1o the polypepiide. whersin binding is
deteeted by a fluorophore, radivisotope, enzyme conjugate, or other delectable label. For example,
the assay may comprise the s1eps of combining at Teast one (25t compound with PRTS, cither in
solution or affixed 10 & solid support, and detecting the binding of PRTS to the compound.
Arernatively, the. assay maay detect or measure binding of a test compinund in the presance of @
lebeled competitor. Additionally, the assay may be carried cut using cell-free preparations, chemical
Hbraries, or natural product mixtures, and the test compound(s) may be free in solution of affixed o
sclid suppor.

FRTS of the prescnt invention or fragments thercof may be used 1o screen for compounds that
modulate the activity of PRTS. Such compounds may include agomists, antagonists, or partial or
inverse agonists. [n one embodiment, sn assay is pecformed uader conditions permissive for PRTS
activity, wherein FRTS is combined with af least one test conpound, and the activity of PRTS inthe
presence of 4 test compound iz coropared with the activity of PRTS in the absence of the test
compeound. A change in the actvity of PRTS in the presence of the test compound is indicative of a
compaund that modulates the aclivity of PRTS. Alternatively, a test. compounrt is combincd vwith aa in
vitro or cell-free system camprising PRTS under condifions suitable for PRTS activity, and the assay is
performed. 1o cither of these sesays, 4 test compoond which urxdulates the activity of PRTS may do sa
indirectly and peed not come ju divect conlact with the test compound. At least one and up 10 a plurality
of fest compounds may be screened,

In ancther cobodiment, polymiclestides enceding PRTS or their mammalizn bomologs mey be
“kaocked out” in an animal modsl system using homologous recombinarion in enibryouic stem (ES}
cclis. Such technignes are well knewn in the ast and arc usefut for the generation of animal mwdels of
Tmman disease. {Sec, ¢.g., U.S. Patenl Number 5,175,383 and U.5. Patent Nuwmber 5,767,337.) Far
example, mouse ES cells, suci as the mouse 129/8v] cell line. are detived from the eurly mouse ewnbryo
and grown in eittare. Thie ES cefls are transfurmed with 2 vestor containing fhe gene of Inferest
distupted by 4 marker pene, ¢.g., the meomycin phosphotransferase gene (heo; Capecchi, MUR. (198%)
Science 244:1288-1252). The vecior iilfagratm inta the corraspongting region of the host genome by
homalagous recombination.  Alternatively, homologons recombinaiion takes place using the Cre-loxI
systom to knockout 4 gepe of inferest in a tissue- or developmentsl stage-specific munner (Marh, 1.0,
(1996) Clin. Invest. 97:1999-2002; Wagner, KT et af. (1997) Nucleic Acids Res. 25:4323-433().
Transtorsned ES cells are identificd and microimjestzd into mouse cell blastocysts such as those Jom

the CI7BL/S mouse strain. The blastocysts are surgically (ransferred (o pseudopregnant dams, and the
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resulting chimetic progeny arc genotyped and bred 1o produce heterczygous or homozygous staing,
Trinsgenic animals thus peterated may be wsted with potential therapeutic of toxic agente.

Polymicleatides encoding PRTS 1hay also be manipulated jn vitro in BS cells deslved from
fuman blastocysts, Homan ES cells have the potential to differenpiate info af Jeast eight scparate cell
Lineages including endoderny, mesalerin, and eotodermat cell Gypes. These cell Hineages differenliate
into, for example, aeural cells, bematopoietic linzages, and cardiomyncytes (Thomson, 1A ef al. (1988)
Scionce 282:1143-1147).

Polynudleotides encoding PRTS can also be nsed to creare “knockin” humanized animals (pigs)
or transgenic aninwads (Inice or riats) to model nman disease. With knockin iechnology, a region of' 2
polymuclentide encoding PRTS is infectedd into animal ES cells, and the injecied sequence integrales inlo
the aninial e¢ll genome. Transformed calls are injecled imo Mastalae, and the blastilae are implanted
ay described above. Transgenic progeny or inbred lines are studied avd treated with potemtial
phariuaceulical agents to obixin information on trearment of & homan disease. Alternatively, a inammal
inbred to overexpress PRTS, ¢k, by secreting PRTS in its milk, may aiso serve as a convendent source
of tat protein (Janne, I. et al. {1998} Biotechnol. Ao, Rev, 4:33-74)

THERAPEUTICS

Chemica) and structural similarity. e.g., in the context of sequences and motifs, exists
belween regions of PRTS and proteases. In addition, e expression of PRTS is closely associated
with gastrointestingl, epithelial, reproductive, cardiovaseular, cancerous, and inflaned tssues, and
with normal kidney and normal skin tissues. Therefore, PRTS appears 1o play a rolc in
gastrointestinal, cardiovascular, autoimune/intlammatcey, cell proliferstive, developmental, epithelial,
neurclogical, and reproductive disorders. [n the treatment of disorders associated with increased
PRTS cxpression o aciivity, [t is desirable to decrease the expression or aciivily of PRTS. [n the
treatment of disorders associated with decreasad PRTS expression or activity, it Is desirable to
incresse the expression or activity of PRTS.

“Therefore, in one embodiment, PRTS or a fragment or derivative thereof may he administered
tir 4 subject to treal pr prevent 2 diserder associated with decreased expression or activity of PRTS.
Examples of such disorders inciude, but are not limited to, 4 pastrointestinal disorder, snch as
dysphugia, poptic csophagitis, csophageal spasin, csophageal striclars, esopbagenl carcinoma,
dyspepsia, indigestion, gasiritis, gastric carcinoa, Anorexia, nausea, emesis, gastrcparcsis. antral of
pyleric edemma, abdonrival angina, pyrosis, gastroentecitis, infestingl obstruction, infestions of the
inteslinal fract, peptic ulcer, cholelithiasis, cholesystitis, cholestasis, pascreatitis, pancreatic carcinog,
biliary tract disease, bepatitis. hyperbilicubinemia, cirthosis, passive congestion of the liver, hepatoma,
infections colitis, ulcerative colitis, vlcerative proctitis, Crohn's disease, Whipple's disease, Mallory-

‘Weiss syndrome. colopie carcinuma, colomic obstraction, irtitable bowel syndrome, short bowel
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syndrome, diarrhea, constipation, gastrointestinal hemorrhage, acquired immupodeficiency syndrome
{AIDS) cotcropathy, jaundice, hepalic enceplalopathy, hepatorenal syndrome, hepatie sieatosis,
hemochromatesis, Wilson's disease, alpha,-antirypsin deficiency, Reye's syndrome, primary sclerosing
chotangitis, liver infarction, porial vein obstructfon and thrombosis, centrilobular necrosis, peliosis
hepatis, hepatic vein thrombusis, vepo-nechisive disease, preeclamipsia, celampsia, acate fatby liver of
preghancy, iniralepatic chalestasis of pregnancy, and hepatic mmors including nodular hyperplasiag,
adenamas, and carcinmmas, a cardiovascular disorder, such as arteriovenous fistula, arherasclorosis,
hypertension, vasoukitis, Raynaudy diseass, aneurysmis, artetial dissectons, yaricose veing,
thrombuophiebilis and philebothrombosis, vascular timors, and complications of thrombolysis, balloon
angoplesly, vascular replacement, and coronary arlery hypuss graft surpery, congestive hearl fuilure,
ischiemic beart dissase, angina pectoris, myacardial infarction, hypertensive hesnt disease, dogenerative
valvalar heart disease, calcific aoctic valve stenosis, congenitally bicuspid aortic valve, mitral anmular
calcification, milral valve prolapse, rheurnatic fever and themnalic heart disease, infective enducarditis,
nembacterial theombetic epdocarditis. endocarditis of sysiemic Tupus crythematosus. caccingid heart
discasc, cardiomyopathy, myccarditis, pericarditis, ncoplastic heart disease, congenifi! hoart disease,
and complications of cardisc transplantation; an auioimmmue/inflanmatory disorder, such as acquired
inmunedefiviency syndrome (ALDS), Addison's disease, adult respizatary distress syndrong. aliergies,
ankylosing spondylitis, anyloidosis, ancmia, asthng, atheroscierosis, atheroselerotic plagque ruptore,
autoimmune hemolytic anemia, autoimmune thyroiditis, autoimmune polyendociinopathy-candidiasis-
ectodermal dystrophy (APECED), hronchitis, choleoystitis, contact dermatitis, Crobr's disense, -atopic
dermatitis, dermatomyosits, diaberes mellims, enphysema, episodic Iypmphopenia with
Iymphocytatazins, erythroblastosis fotalis, crytficma nodosui, atropiic gastritts, alomentonephrifis,
Goodpasture’s syndrome, goul, Graves' discase, Hashimoto' s thyroiditis, hypereosinophilia, irritablke
bowal syndrome, multiple sclerosis, myasthenia gravis, myocardial or pericardial inflammation,
asteparthritis, degradation of articular cartilage, osteoporosis, pancreatitis, polynnyositis, psoriasis,
Eciter’s syndrome, rheumatoid artiwitis, scleroderma, Siogren’s syndromae, systemic anaphylaxis,
systomic lupus erythematosus, systemic sclerosts, thiombhacytopenic purpura, ulcerative colifis, uveitis,
Wernar syndrame, complications of cancer, hemodial ysis, and extracorporeal cireulation, viral,
bacterial, fungal, parasitic, protozoal, and helminthic infections, and trauma; a cell proliferative
disorder such us actinic keratosis, arteriosclerosis, aerosclerosis, bucsits, cirrhosis, hepatitis, mixed
connective tissue disease (MOTD), myclofibrasis, paroxysmal nocturnal hemoglobiuuia, polycythemia
vera, psOriasis, primary thrombocythemia, and cancers including adenncarcinora, leukemia,
lymphoma, melanoma, myeloms, sarcoma, feratocarcinoma, abd, in pacticuiar, cancars of the adrenl

#land, bladder, hone, bone WATTOW, brain, breast, cervix, pall Dladder, gungliz, gastrointesunal tract,
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heart, kidoey, Liver, lung, muscle, ovary, pancreas, parathyroid, penis, prostate, salivary glands, skin,
spileen, teslis, thymos, Gyroic, and wierus; a developmental disorder, such as renal tubular acidesis,
aremia, Cushing's syndrame, achondroplasiic dwarfism, Duchenie and Beckor imuscular dystrophy.
beme resorption, epilepsy, gonndal dysgenesis, WAOR syadromne (Wilms' tumdr, aniridia, genitouripary
abmormalities, and mental retardation}, Smith-Magenis syndrame, myeludysplasiic syndrome,
hereditary muccepithelial dysplasia, hereditary kecatodermas, hereditary ncuropathics such as Charcot-
Marie-Tooth disease and nevzofibromatosis, hypothyroidism, bydrecephalus, seizare disorders such as
Syndecham's chorea and cerebral palsy, spina bifids, anencephaly, creniorachischisis, congenital
glayeond, catacact, age-related macular degeneration, and sensoringuri] hearing Tosy; an gpithelial
disorder, such as dyshidrotic eczema, allergic contact dermatitis, keratosis pilaris, melasma, vitiligo,
actipic keratosis, basal cell carcinoma, squamaous cell carcinoma, sehorthele keratosis, folliculitis,
herpes simplex, herpes zoster, varicellz, candidiasis, dermatophivtosis, scabies, insect hites, cherry
angioma, ¥eloid, dermatefibrema, acrechordons, urticaria, transient acantholytic dennatasis, zerosis,
etzenma, atopic dermatitis. contact decratitis, hand eczema, nwsidmiar eczema, lichen simplex
chronfeus, asteawniic eczema, siasis derrrattiis an stasis nlceration, seborrheic dermatigs, psariasis,
Tehen plames, pityriasis tosea, inpetigo, ecthyma, dennatophytosis, tines. versicolor, warls, acte
valgaris, #cne rosaced, pemphigas vulgaris, pemphigus flfaceus, paraneoplastic pemphigus, bullows
perphipoid, herpes gestationis, dermatitis herpetiformis, inear IrA disease, epidermoalysis bullosa
acguisita, denmmtamyosibs, Tupus envthemalosus, scleroderma and morplisa, erylimoderms, slopecia,
figurate skin lesions, telangisctasias, hypopigwentation, yperpigmentation, vesicles/bullae, exwnthems,
cutanenus drmy reactions, papulonodular skin legions, chronic non-healing woands, photosensitivity
dixcases, epidermolysis bullosa simplex. epidenmolytic yperkeratosts, epidermodytic and
nanepidermolytic palmoplartar keratodeema, ichthyosis butlosa of Siemens, ichthyoss exfollativa,
kera{osis palmaris el plantaris, keratosis palmoplantaris, palmoplantar keratoderma, keratosis ponclata,
Meesmann's corneal, ystrophy, pachyonychia congenita, white spomge nevus, sieatocystoma multiplex,
epidermal nevi/epidermolytic hypeckeratosis type, monilethrix, trichotiiodysiroply, chronic
hepatitisfcryptogenic cirthosis, wnd colorectsl hyperplasia; a neuralogical disorder, such s epilepsy,
ischiemic cerchrovascular disease, stroke, corebral neoplasims, Alzhetimer’s disease, Pick's discase,
Huntingion's disease, dementia, Parkinson’s disease and other extrapyramidai disorders, amyotrophic
Iateral sclerosis and other moror nevron disorders, progressive neural muscular atwophy, Tetinitis
pigmentoga, hereditary ataxias, mulliple sclerosis and other demyelinating diseases, bacterial and viral
meningitis, brain abscess, subdural empyema, epicdural abseess, suppuralive inracranial
thranmbopilebitis, wyelitis and radiculifis, viral central nervous system disease, prion diseases inciuding

kuru, Crewtzfeldi-Jakob disease, aud Gerstmann-Stranssier-Scheinker syndrome, fatal familial
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insomnid, miritonal and metabolic diseases of the nervous system, neurolibromatosis, tuberous
selerosis, cerebeltoretinal homangioblastomatosts, encephalotrigeminud syndroms, mental refardation
and other developmental disorders of the central nervons system including Dewn syndrome, cerebral

. palsy, nenroskeletal disorders, autonomic nervous system digorders, cranial nerve disorders, spinal cord

diseases, muscnlar dystrophy and olier ncuromuscular disorders, peripheral rervous system disorders,
dermatomycsitis and polymyositis, inberiied, metabolic, endooring, and toxic myopathies, myasthenia
gravis, periodic paralysis, mental disorders incloding mool, anxjety, amd schizophrenic disorders,
seasonal affective disorder (SAD), akathesia, wmivesiz, calatonta, diabetic neuropattyy, tardive
dysiinesie, dystonizs, paranoid paychoses, postherpetic seuraigia, Tourette’s disarder, progressive
supramiclear palsy, corticobasal degeneration, il faimilial frontotemporsl dementia: and a reproductive
disorder, such as infertility, induding tebal disease, ovalatory defects, and enduimetrinsis, a disorder of
prolactin prodoction, a disruption of the estrong eycle, a disraption of the menstrual eycle, polycystic
avary syndrowe, ovacian kyperstimulation syndrome, an endomeitial or ovariun mmor, 3 uterine
fibroid, autoimmune disorders, an ectopic prognancy, and teratogenesis; cancer of the breast, librocystic
breast diseave, and galactorriics; 4 distuption Of spermatogenesis, abnonmal sperin physiclopy, cancer
of the testis, cancer of the prostate, benign prostatic hyperplasia, prostatitis, Pevronie’s disease,
impotence, carcinoma of the male breast, and gynecomastta,

In anether embodiment, a vector capable of eapressing PRTS or a fragment or derivative
therent may be administersd to a snhject to trcat or preveat a disorder assoctated with decreased
expression or activity of PRIS Tncluding, bur it Thnited to, those described above,

In a further smbodiment, a composition eomprising 4 substantially purisied PRTS in
conjonction with a suitable pharmaceutical currier may be administered € 2 subject f treat or prevent A
disorder associated with decreased expression or activity of PRIS iodluding, but oot Timited to, those
provided sbove,

In still anarher embodiment, an agonist which modulates the activity of PRTS may be
administered 10 a subject to oreal, or prevent a disorder associated with decreased expression or activity
of PRTS including, but. not lnnited to, those listed above.

Inn further esnbodiment, an antagopist of PRTS may be administered 10 a snbject 1o treat or
prevent 4 disorder associated with increased expression or activity ol PRTS. Exunples of such
disnrders nclude, bt are oot limited to, those gastrofntestinal, cardicvascalar,
aulonnmnune/infammatory, coli proliferative, m\'elnpmcut;al, cpithiclial, pevrdlogical, and reproductive
disorders described above. Inone aspect, ao antjbody which specifically binds PRTS miay be used
directly as an antapontst or indirectly a5 a targeting or delivery mechanisim fr bringing &
pharmaceutical agenr 1o eclls or tssucs which express PRTS.

JP 2004-500812 A 2004.1.15
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Inun additional embodiment, o vector expressing the cotnplement of the palynurciectide
emcoding PRTS may be administered o & subject to treul or prevent 2 disorder associated with
ncreased expression or activity of FRTS including, tat not limited to, those fescribed above.

Tn.other embodiments, any of the proteing, antagonists, amibodies, agonists, complementary
sequences, or vectars of the invention may be administered in combination with ofher appropriate
therapaotic agents. Sclection of the appropriate agents for nsc in combination therapy raay be made by
ong of ordipacy skill in the art, according to conventional phiarmacentical principles. The combination
of therapeutic agerts may act synergistically to effoct the treatment or prevention of the various
disorders described above. Using tiis approach, one may be able to achieve therapentic officacy with
lorwor dosages ot cach agent, thus reducing the poteatiat for adverse side effects.

An antagomist of PRTS may be produced using methiods which are generally known in the art.
[ particutar, purified PRTS may be used to produce antibodies or 1o screen libraries of pharmaceatical
ageuts 10 identify those which specificafly bind PRTS. Antibadies fo PRTS may also be generated

ng metlicds that are well known in the art. Such antibodies may include, hot are not Fimiled to,
polyekomad, monoclonal, chimeric, and Single chan anlibodies, Fab fragments, and fragments produced
by a Fab expression Hbrary, Neutealizing antibodies (ie., those which inhibit dimer formarion) are
generally preferred for therapeutic use.

For the production of antibodies, various hests Tncluding goats, rabbits, rats, mice. humans,
and gihers may be innunizad by infection with PRTE or with any fragment or oligepeptide thereol
which has immunogenic properties. Depending on e host species, varicus adjuvants may bz uscd o
increass immupolagical Tesponse. Such acjuvants include, but are not Hnitest 1o, Freund, mineral gels
such s almnimun hydroxids, apd surface active subzlances such ag lysolegithing plutemic polyals,
polyanians, peptides, ¢it emvlsions, KLH, ard dinitropbenol.  Among adjnvants nsed in humans, BCG
(Pacilli Calmette-Guerin) and Coryrebacterivm purvim are especially preferable.

Tt js preferred thal the clipopepiides, peptides, or fraguents used to induce antibodies to PRTS
have an sming acid sequence consisting of ai feast bowt 5 amino acids. aud generadlly will consist of at
Least aboul 1 sawmino acids. Tt s also preferable that these oligopeptides, peplices, or fragments are
identical to a portion of the amino acid sequence of the natural protein. Shart stretches of PRTS amino
acids may be fased with those of another protein, auch as KLH, and antibedies to the chimeric melecule
may be produced.

Moneclonal antibodics to PRTS may be prepared using any technique which pravides for the
producticn of andbody maleculex by cantinuaus cell Bnes v culture, These incTnde, hut are not Timited
to, the hybridorax technique, the humnan B-cell hybridoma technicque, and Bie EBV-hybridoma
teckmique. (Sec, c.g., Kobler, G, &t al. (1975) Nature 258:495-497; Kogbor, D, el al, (J985) 1.

JP 2004-500812 A 2004.1.15
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Tnnoupol. Metods 81:31-42; Cote, R.J. et al. (1983) Proc. Nail. Acad. Sci. USA 80:2026-2030; and
Cole. 5.F. et ul. (1984) Mok, Call Biol. 62:109-12(1)

In addition, techuicues developed for the production of “¢himeric antibodies,” such as the
splicing of mouse antibody genes 10 human antibody genes 10 oblain a molecnle with appropriate
antigen specificity and hiological activity. can beused. (Se, c.g., Martison, SL. et al. {1984) Prac.
Mafl. Acad. Sci. USA 81:6851-6355; Neuberger, M.S. el al. (1984} Nature 312:604-508; and Takeda,
5. et al. (1985) Natore 314:452-454. ) Alternatively, techniques deseribed for the production of single
chain antibodies may be adapted, nsing methods known in the art, (o produce PRTS-specific single
chain antibodics. Antibadies with related spectficity, but of distinct idrotypic composition, miy be
generaied by chain shaftling from randomn combibatorial umnoglobulin Lbraies. (See, o.g. Burton,
D.R. (1591) Proc. Mafl. Acad. Sci. USA 8R:10134-10137)

Antibodies gy 4150 be produced by inducing in vive production in the Tymphocyts population

or by screening immunoglobulin Jibraries or panels of highly specific hindmg reagents as disciosed in
the liternture. {Ses, e.pr., Orlandi, R. &t al, (1959} Proc. Natl. Acad. Sci. USA 8§6:3833-35837; Winter,
G, et al. (1991} Nature 349:293-299.)

Antibody fragments which contain specific binding sites for PRTS may also be generated. For
cxample, such fragments include, but are nat liwited to, Fab'), fragments produced by pepsin digestion
of the antibody pwlecule and Fab ragments generated by reducing the disulfide bridges of the Flab’)2
fragmonts. Alternatively, Fab expression fibraries may be constructed to allow repid and casy
tdentification of ronoclanat Fab fragments with the desired specificity. (S22, g, Huge, W.D. eral
(198%9) Science 246:1275-1281.)

Varions immpncassays may be used for soreening 10 identify antibedies baving the desired
specificity. Numerous prolocols for competitive binding or immonoradiometric assays using either
palyclonal or reonocional anfibodies with cstublished specificities arc well known in the art. Such
immunoassays typically involve the measurement of complesx formation between PRTS and its specific
arwihody. A two-site, monnclonal-based immuneassay wiilizing monoclonal antibodies reactive to two
non-interfering PRTS epitopes is generally used, but a competitive binding assay may afso e employed
(Pound, supra).

Various methods such as Scaichard analysis jn confunction with radioimmuncassay techoiques
may heused to assess the atfinity of antibodies for PRTS. Affinity Is expressed a8 an association
constant, K,, which is defined as the molar concenirarion of PRTS-antibody complex divided by the
malar concentrations of free antigen and free antibedy under equilibrium conditions, The K, derermined
for a preparation of polyclonal antihodies, which are heterogeneous in their affinities for multiple PRTS
epitapes, represents the average uffiniry, or avidity, of the antihodies for PRTS. The K, defermined for
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4 preparadon of monocional antibodies, which are monuspectic for 2 particular PRTS eptlope,
representy a o measwe of allinity. High-affinity antibody preparations with K, ranging frot aboot
10° to 10% L/mole sre preferred for use in imniungassays in which the PRTS-antbody complex must
withstand rigorous manipulations. Low-affinity antibody preparations with X, rangiag from about 107
to 107 UWmate aze preferred for use in immunopurification and similar procechures which ltimately
reuire dissoctation of PRTS, preferably in active [urim, from the antibody (Calty, D, (1988)
AHatibodies, Voluine I: A Practical Approach, TRL Press, Washington DC; Liddell, JL.E. and A, Cryer
(1991) A Practical Guide to Monoclonal Antibodies, Tohn Wiley & Sons, New York NY).

The titer and avidity of polyelonal antibody preparations may be further evaluated w0 determine
the quatity and suitability of such preparations for certain dowistrearn applications. For example, &
polyclonal antibody preparation containing at least 1-2 mg spectitc antibody/ml, preferably 5-10 mg
specitic antibody/ml, is generally employed in procedures requiring precipization of PRTS-antibody
complexes. Procedures for evaluating antibody specificity, titer, amd avidity, and goidelines for

antihady guality and usage in varjous app! iony, are generally available. (Sce, g, Catty, sura, and
Coligan et af. supra.)

In angther embodinent of the invention, the polynoclectides encoding PRTS, or any tragment
or complement thereal, may be used for therapeuntic purposes. In one aspoet, modifications of gene
expression can be achieved by designing complementary seqaences o antisense molecules (DA, RNA,
PNA, or moditied cligonuclectices) 1o the coding or regnlatory rogions of the genc encoding PRTS.
Such technology is wel known in the art, and antisense cligenuclectides or larger fragments can be
designed from various Tocations along the cokting or contrel regions of sequeuces cocoding PRTS. (See,
&g, Agraval, 5., ¢d. (1996) Antisenge Therapentics, Homana Press Tac., Totaws NI}

In therapaunc use, any gene dellvery system suitable for introduction of the antisense
sequences inte appropriate target cells can be used. Antisense sequences can be delivered
intracellularly in the furm of an expression plasmid which, upon transcriplion, produces i seguence
complementary to at least a parion of tire cellular sequence encoding the target protein. {Soe, e.g.,
Slater, J.E. et al. (1998} I. Allergy Cli. Inmnunel. 102(33:460-475; and Scanlon, K.I. et al. (1995)
9(131:1288-1280.) Antisensc sequences can 81so be introduced intracellnlarly through the use of viral
veclors, soch ds regrovirus and adeno-associated vitus veciors, (See, e.g., Miller, AD, {1950) Blood
76:271; Ausubel, supra; Uckert, W, and W, Walther (1994) Pharmacel. Ther. 63(3):323-347.) Other
gene delivery mechanisms juclucle liposomes-derived systerns, artificial viral envelopes, ané other
systemns known in the art. (See, e.g., Rossl, LT {1993} Br. Med, Bult. $1{1x217-225; Boado, RLT. ot
al. (1998) 1. Pharm. Sci. §7011): 1308-1313; and Mowris, M.C. of al. {1997) Nucleic Acids Res.
25(14):2730-2736.)

In another erubadiment of the inveatien, polynncleotides enceding PRTS may be psed for
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somatic or genmling sene (herapy. Gene tharapy may be performed 1 (i) curtet & genetic defiviency
{e.g., in the cuses of severe combined immupodeliciency (SCID-X1 dsease characterized by X-linked
inberitunee. (Cavazzana-Calvo, M. &t al, (2000} Science 288:669-§72), severe combired
inmunedoficiency syndrome associated with an inberited adenosine deaminasc (ADA) deficicney
{Blaese. R.M. et al. (1995} Science 270:475-4%0; Bordignon, C. el al. {1995} Science 270:470-475),
cystic fibrasis (Zabner, 3. ec 8l {(1993) Cell 75:207-210; Cryseal. R.G. et al. (1995) Hum. Gene
Therapy &:643-660; Crystal, R.G. el al. (1993) Hom. Cene Therapy $:667-703), thalassanias, famiiid
Typercholesterolesmis, and hemophilia resulting from Factor VI ar Factar IX deficiencies (Crystal,
R.G. (1855} Science 270:404-410; Verma, 1 M. and M. Somia {1997, Nature 389:239-242)), (i}
express a conditionally lethal genc product {e.g., in the case of cancers which result from unregulated
cell proliferation), or (i) express a protein which affords protection against jatracellular parasites {e.g..
against man celroviruses, such as uman immonodediciency vins (HIV) (Baltimaore, D. (1988)
Matsre 335:395-396; Poeschia, E. et al. {1996) Proc, Nail. Acad, S, USA. 93:11395-11399),
hepatitis B or C virus {HBV, HCV); fungal parasites, such as Candida slbicans and Puracoccidicides
brasfliepsis; arl protozoan pacasites such as Plasmodium fafcinarum and Trypaunsoma crizil. In the
case where u genelic deficiency in PRTS expression or regulation cavses disease, the expression of
PRTS from au appropriate population of transduced cells may alleviate the clinical maudfesiations
caused by the genshic deficicncy.

I a further cmbodiment of the invention, discascs or disorders caused by deficiencies in PRTS
argtreated by constructing mammatian expression vectors encoding PRTS and introducing these
vectars by iechanical means inko PRTS-deficient cells. Mechanical transfer technologies (o use with

cells in vivo or gx vitrg include i) direct DNA microinjoction fnto individnal cells, (i) balistic gold

particle delivery, (i) Liposome-mediates transiection, (iv) receptor-niediated gene ransfer, and (v) the
use of DNA (ransposons (Morgan, R.A. and W.F, Anderson (1993) Annu. Rav. Biochem, 62:191-217;
Ivicy, Z. {1997) Cell $1:501-310; Boulay, J-L. and H. Récipon (1998} Cuir. Opin. Bictechnol, 9:443-
450,

Expression vectors that may be effeceive for the axpeession of PIRTS inchode, but are not
limited to, the PCDNA 3.1, EPITAG, PRCCMYZ, PREP, PYAX vectors (Invitrogen, Carlshad Ca),
PCMV-SCRIPT, PCMV-TAG, PEGEHPERY (Stratagene, La Julla CAY, awi PTET-OFF,
PTET-ON, PTREZ, PTREZ-LUC, PTR-HYG (Clontech, Palo Alte CA). PRTS may be expressed
uging (i) a constiutively active promoter, (z.g., from cyiomegalovirus (CMY), Rous sarcoma virig
{REV), SV40 virus, thymidine kinase (TK), or [-actin genes), (i) an inducitle promoter (e.e., e
tetracyclineregulated promoler (Gussen, M. and H. Bujard (1992) Proc. Nat). Acad. Sci. USA
8G:5547-3551; Gossen, M. el al. {1995) Science 268:1766-1769; Rosst, F.MY. and H.M. Blau (1998)
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Curr. Opin. Bintechnol. 9:451-456), commercially available in the T-REX plasmid (Inviirogen)); (e
ecdysane-indacible promoter (available in the plasrids PYGRXR and PIND; Iuvitragen); the
FK506/ rapamycin inducible promoter; or the RU48&/mifeprisione inducible promater {Rossi, F.M.V.
and Blau, H.M. gupra)), or (ili) a tissuc-specific promoter or the native promoter of the endogenous
gene enceding PRTS from a normal incividal,

Cmnmexcia]ly available liposome ransformabion kits {e.g., the PERFECT LIPID
TRANSFECTION EIT, available from invitrogen) allow one with ordinary skill in the ait to deliver
polymucleotides o target cells in culture and reguire minimal effort o optimize experimentdl
parameters. In the alternalive, frassformation is perfimmed using the calchun phosphate methad
{Graham, F.L. and AJ. Eb (1973) Virology 32:456-467), of by eleciroporation (Meumann, E. ¢t al,
{1982) EMBO J. 1:841-845). The introduction of DNA to primary cells requires modification of these
standardized mammalian transfection protocols. '

T aother ewbodiment of the invention, discascs or disorders cauged by gonetic dofoets with
respeet to PRTS expression are treated by constracting a retrovims vector consisting of (3) the
polymicieotide encoding PRTS under the control of an independent pramater or the retrovirus long
terminal repeat (LTR) promerer, (i) appropriate RNA packaging signals, and (iif) a Rev-responsive
elernent (RRE) adong with additional retoviras cis-acting RINA, sequences and coding sequences
required for cfficient vector propagaticm. Retrovirus vectors (e.g., PEB and PEBNEQ) are.
comprercially available (Stratagenc) and are basod on publisbed data (Riviere, L ot al. (1993) Proc.
Hatl, Acad. Sci. USA 92:6733-6737), incorporated by reference beredn, The vector is propagated iy an
appropriate vector producing cell line (VPCL) that expresses an envelope gene with a wopism for
receptors on the target cells o a promiscuous envelopes pretein sneh as V8Vg {Armentano, D. et al.
{1987) 1. Vinol. 51:1647-165t);, Bender, ML A. et al. (1987) 1. Virol. 61:1639-1646; Adam, M.A. and
AD. Miller {1988) 1. Viral. §2:3802-3806; Dull, T. et &1 (1998) 1. Virol. 72:8463-8471; Zufferey, R.
ot al. (1998} I. Virol T2:9873-5830). U.S. Patent Mumber 5,910,434 to Rigg (“Method fior obtainitig
relroviras packaging cell lines prodiucing high ransiducing efficiency refroviral supernatant”) discinses a
method for abtaining refroviras peckaging cell lines and i3 hereby incorporated by refevence.
Propagaiion of retrovirus vectors, transduction of a population of calls (e.p., CD4* T-cells), and the
return of fransduced cells 3 o palient are procedures well known o persons skilled in the ani of gene
therapy and have been well documented (Ranga, U. et al. {1997) I Virol. 71:7020-7029; Baner, G. et
al. (1997) Blood §9:2239-2267; Bonyhadi, M.L. (1997} J. Virol. 71:4707-4716; Ranga, U. & 8l
{19968 Proc, Natl. Aead. Sci. USA 93:1201-1206; Su, 1., (1$97) Rlood 8§0:2283-2200).

In the alternative, an adenovims-based gene therapy delivery system is wsed tu deliver

pobnuclentides encoding PRT'S ta cells which have one or more genetic abnormalities with respect to
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e expression of PRTS. The construction and packaging of adenovirus-based vectors are well knawn
to those with ardinary skill inthe art. Replication delective adenovirns vechs have proved o be
versatile for importing genes envoding immuoorepulalory proteins into mtact islets o the pancreas
{Csete, MLE. et al. (1995) Transplantation 27:253-268). Potenfially useful adenoviral vestors are
deseribed in .S, Patent Number 5,707,518 to Armentano (“Adenovirns veohrs Tor gene theeapy'™),
hereby incarporated by reference. For adenoviral vectors, sec also Antinozzi, PLA, et al. {1999 Anny,
Rev. Mutr. 19:511-544 and Verma, [LM. and N. Somia (1997) Nature 15:389:239-242, both
incorporated by eeference hercin,

In znother alternative, 2 hexpes-hased, pene therapy defivery systent is vsad o deliver
polynuclectides encoding PRTS w fargel cells which have onc or maore genclic abnarmalities with

tespect 16 e expression of PRTS. The usc of herpes simplex virus (HSV)-based vectors may be

’ especially vahable for introducing PRTS 1o cells of the central nervous systam, for which HSV has a

trppism. ‘The consiruction and packaging of herpes-bascd vectors are well Know to those with,
ordinary skillin the arl. A replication-compatent Berpes simplex virus (H3V) type 1-based vector has
een used to deliver a repurter gene to the eyes of primates (Liy, X of al. {19997 Exp. Byc

Res 169:383-395). The construction of 2 HSV-1 virus vector has alsn been disclosed in detail in LS.
Patems Number 5,804,413 o DeLnea ("Herpes simplex virus strains for geoe transtor”), which is
herchy incorpoxsted by reference. U.S. Patent Number 5,804,433 teaches the use of recambinant HSV
52 which copsists of a genobe containing ot least one exogencus gene (O be transferted 10 3 cell under
the contral of the sppropriate promoter for purposes including bunian gene therapy.  Also taught by this
patent are the copstomerion and uge of recombinane ISV suains deleted For ICP4, 1CP27 and 1CP22,
For H5V vectors, see also Goins, W, et al. (19983 ), Virol. 73:519-532 and Xu, H. et al. (1994) Dev.
Bial, 163:152-161, herehy incorpuraizd by reference. The manipulstion of clencd borposviras
sequences, the generafion of recombinant virus following the transfection of multiple plasmids
containtng difforont sepmends of the large herpesvinis genomes, the growth and propagatian of
herpesvirus, and the infection of cells wilh berpesvirus are techmiques well know to those of ordinary
SKIN In the art. ‘

In anotfier alternative, an alphaviros (positive, single-stranded RNA. virus) vector is used to
deliver polynucicotides encoding PRTS to target eefls. The biclogy of the protorypic alphavirus,
Semliki Forest Virus (SFV), has been stuchied extensively and gone transfer vectors have been based on
the SFV gepome (Garolf, B and K.-I, Li {1998) Curr. Opie. Bittechnel. $:464-469). During
alphavirus RNA replication, a subgenomic RMA is gererated that nurmally encodes the viral capsid
proteins. This subgenornic RNA replicates to higher levels than the full length penomic RNA, resuliing

in the overpresduction of capsid proteins relative to the virzl proteins with enzymatic sctivity {e.g..
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protease and pulymerase). Similasly, inserting e coding sequence for PRTS into the slphavims
genonie in place of the capsid-coding region resuits in the production of a large mumber of PRTS-codiing,
RMNAs and the synthesis of bigh levels of PRTS in vector transduced cells, 'While alphavirus infection
is typically assoctated with cell lysis within a fow deys, the ability to cstablisk a peesistent infection in
hamster normal kidney cells (BHK-21) with a variant of Sindbis virns (SIN) indicates that the lytic
replication of alphaviruscs can be altered 1o suif the necds of (he gene therapy applicafica (Dryga, 5.4,
et al. {1997) Virology 228:74-83). The wide host range of alphaviruses will allow the intraduction. of
PRTS inio a variely of cell types. The specific wansduction of a subset of vells In a population may
require the sorting of cells prior to transduction. The methods of manipulaling infectious cDNA cloies
of Wiphaviruses, performing alphavims ¢cDNA and RNA transfections, and performing alpbavirus
infections, are well knowm 10 those with ordinary skill in (5 agt.

Qligomacieotides derived from the transcriplion initiation site, €.g., between about positions -10
and -+10) from the start site, ey also be enployed (0 inhibit gene expression. Simalarly, inbibition can
be achieved using tiple helix base-pairiog nethodology. Triple belix pairing is nsetul because it Ganses
inhibiiion of the ability of the double helix to epen suificiently for the binding of pulymerases,
iranscripiion factars, or regulatory moleenles. Recent therapoutic advances nsing triplex DNA bave.
been described in the litecature, (See, ¢.2., Gee, LE. ot al. (1994) in Huber, BT, and B . Catr,
Maleglar and Tmmounolopic Approaches, [Fotura Publishing, Mr. Kisco NY, pp. 163-177.} A
complementary sequence or anlisense molecule may aiso be desigoed o block translation of mRNA by
praventing the transcript from binding 1@ rihosomes.

Ribozymes, enzymatic RNA molecules, may also be used to cutalyze the specific cleavage of
RIMA. Themechanism of ribozyme action iovolves sequence-specific hybridization of the ribozyme
moleculs to complementary target RNA, foflowed by endonucleolytic cleavage. For cxample,
engineered bammerhead motif ribozyme melecules may specifically and efficiently catalyze
endonucleolytie cleavage of sequences encoding PRTS.

Specific ribnzyme cleavage sites within any potential RNA target are initially identificd by
scanning the tar get melecule for ribozyme cleavage sites, including the following sequences: GUA,
GUU, and GUC. Once identilied, short RNA sequences of bietween 13 and 20 ribonncleotives,
corresponding to the region of the target gene canlaining the cleavage site, may be evaluated for
secondary struclural featores wivich may render e oligonuclestide inoperable. The suitability of
candidate targats may also be evaluated by testing accessibility to hybridization with complementary
oligonucleotides using ribomiclease protection asgags.

Complenzptary ribosucledc acid molecoles and ribozymes of the invention may be prepared by

any method known in the art for the synthesjs of nucleic acid molecales. These include techniques for
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chemically synthesizing oliponucleotides such as solid phase phospharamidite chemical synthesis,

Altermatively, RNA moleculce may be penerated by in vilro and in viyu ranscriplion of DNA sequences

encoding PRTS, Such DNA sequenves may be incorporaled ioto a wide variety of veclors with suitable
RNA polymerase promoters such as T7 or SPS. Alternatively, these cDINA construcs thit synfhesize
complerentary RINA. constitntively or inducibly, can be introcuced into coll lines, cells, or tissucs,

RNA& mokecuics may be modified to increase intraceihilar stability and half-ife, Possiblis
modifications inclide, but are not [imited to, the addition of flanking senuentes at the 5' and/or 3 ends
of the molecnte, or the use of phosphorethicate or 27 O-methy] rather than phosphodicsterase hinkuges
withio the backbons of the molecule. This concept 18 inharent in the production of PNAs and can be
extonded in all of tese melecules by e inclosion of nondraditional hases such as inosine, queosine, and
wybuinsine, as well ag acetyl-. wethyl- thic-. and similarly modified forms of adenive, cytidine,
gnanine, thynine, and widing whicl: are not as easily recognized by endogenous endonucieases.

An additional embodiment of (ke invention encomypasscs 2 metlod for screening for a
compound whicl is effective in altering expression of a polynuclectide encoding PRTS. Compounds
which inay be effective in altering cxpression of a specific pulynudleotide may include, but are nol
limiled to, oligonucleotides, antisense gligonuclectides, tnples helix-forning oligonuclediides,
transcription factors and other polypeptide transeriptional regularors, and non-macromolecular
chemical entities which are capable of inferucting with specific polynucleotide sequences. Effective
compounds may alter polynuclectide expression by acting as either inhihilors or promoters off
polynuclectide expression. Thus, in the weament of diserders associated with increased PRTS
cxpression or activity, a compound which specifically inbibits expression of the polynuclentide
encoding PRTS may be therapewtically useful, and in the treamenl of disarders asseciated with
decreased PRTS expression or activity, 2 compound which specitically promotes expression of the
polynaclectide ercoding PRTS may be iherapentically useiul.

At Jeast one, amd up to a piuratity, of test compounds way be screened for effectiveness in.
allering expression of 1 epecific polynucleotide. A test compound may be oblained by any method
commonly known, in the arf, including chemicd moedificaiion of a compound known to be effective in
altering polynucleatide expression; selection from an existing, commercially-available or praprietary
lihrary of narirally-ceeurring or ton-natural chemical compounnds; rational design of a enmpound
based on chemical and/or struciural propertics of the targel polyaucleotide; and seloction from a
Library of chemical compounds creaied combinatorially o randomly, A sample conprising a
polymclentide encoding PRTS is exposed to at least one test compound dms obiained. The sample

gy cowprise, for example, an inact or permeabilized cell, or an i vilro cefl-iree pr reconsituted

bicchemical system. Alterations in the exprassion of a pelyrucleotide encoding PR are agsayed by

any method eosnrmonly known In the art. Typically, the expressian of & specific nucleotide is detected
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by hybridization with 4 probe baving 2 nuclentite sequence complementary o the sequepee of the
polynucicotide encoding PRTS, The amaurt of hyhridization may be quantified, thus farmiing the
bagky for a comparison of the expression of the pulynucleotide both witls and without exposws to one
of ;more tegt componnds. Detection of a change in the expression of 2 polyoucleotide exposed o o
st cotpound indicates that the test compomind is effective in altering the expression of the
polynuclootide. A screon for a compound cifedtive in altering expression of a specific polynwclentide
can be carried out, for example, vsing a Schizosaccharomyces pombe gene expression system (Atking,
I et dl, (1999) U8, Patent No. 5,932,435; Arudt, G.M. et . (2000} Nucleic Acids Res. 28:E15} ara
human ¢ell line sech as 1ela cell (Clarke, M.L. et L. {2000) Biochen. Biophys, Res. Commun,
268:8-13). A particalar cimbodiment of the present invention involves sereening & combinatorial
library of aligomncleotides fmch as deoxyibonucleatides, ribomucietides, peptide aucleic acids, and
modified oligonucleotides} for antisense activity against a specitic polynnclectide sequence {Briice,
T.W. el al. {1997) U.S Palent. No. 5,686,242; Bryice, T.W, gt al, (2(100) U8, Patent No, 6,022,691).
Many methods for introducing vectars into cells or tissnes are available and equally suitable for

usc in ¥ivo, in vitrg, and ex vivo. For ex vivo thorapy, vectors may be introduced into sle cells taken
from the patient and clonally propagated for autologous transplant back inio that same patient.
Delivery by transtectiom, by liposone infeciions, ar by polycationic amine polyiers mﬁy b achisved
wsing methods wilich are well known in the art. (Sec, o g.. Goldman, C.K. et al. {1997) Nat.
Biotechnol. 15:462-464.}

Any of the therapeitic methods deseribed above may he applicd to any subject in need of such
therapy, including, for example, maimnals such as lmans, degs. cals, cows, horses, rabbits, and
nionkeys.

An additional embodisnent of e Stvention relaies o e administration of a composiGon which
generally camprises an active ingredfent formulated witl & pharinaceutically acceptable excipient.
Excipieats nay inchode, for example, sugars, starchies, celluloses, gams. and profeins,  Viious
formulations are commanly known and ars thoroughly discussed in the Taiest edition of Remington's
Pharpaceutica) Seences (Maack Publishimg, Easton PA}. Such compositions may consist of PRTS,
anlibodies 1o PRTS, apd inimetics, agonists, anlagonists, or inhibitors of PRTS,

The compositions utilized in this invention. may be administered by any mimber of routes
incinding, but not Hrnited o, oral, infravonous, intrammscular, intra-arterial, intrameduilary, intrathecal,
intraventricular, patmonary, transdenmal, subcutaneons, intraperitoncal, imracasal, enteral, topical,
sublingurl, o rectal neans.

Compasitions for pulmomary administrztion may be prepared in liquid or dry powder form.
These compositions ure generally aerosolized immedistely prior to inhalation by the patient. in the case

of stall Taoleculss (2.2, traditional Iow molecular weiglt organte grugs), aerosol delivery of fast-acting
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formulations is well-lawwn in the art. In the tase of macromalecules (e, Tarper pepides and proteins),
recent developmients in the teld of pulmonary defivery via the siveotar region of the lung have snabled
the practical delivery of drogs such as insulin w diood cireulation (see, e.p., Patton. 1.3, et ai, 1LS.
Patent No. 5,947,848}, Puimanary delivery has the advantage of administration without nesdle
Injection, and obviates the need for potentially toric penetration eohaneers.

Coupositions suitable for use in the invention inclnde compositions wherein the active
ingredients are contaiped in an effective amoumt to achieve the inlended purpose, The detecmination of
an effective dose s woll witlin the capability of thosc skilled in, Ure art.

Speciahized forms of compositions may be prepared for direct intracellutar delivery of
macremolecules comprising PRTS or fragments thereof. For example, Bposome preparitions
vontaining a cell-impermentle macromolecyle may promte cell lusion and intraccllular delivery of the
macromalecule. Alternatively, PRTS of a fragment thereol tay be joined to & shor cationic N-
terminal portion from the HIV Tat-1 protein. Fusion proteins thuy peneraled lave been found 1o
transdnee infe the cells of Al tisawes, incInding the brain, in & mouse model syslemn (Schwarze, S.R. &
al. (1999} Scicnce 285:1509-1572),

For any enmpouad, the therapeutically effective dose can be estimated initially either in celt
culture assays, e.u,, of aeoplastic cells. or br animal wodels such as mice, rats, rabbits, dogs, monkeys,
or pigs. Ananinal model may alse he used Lo detcrmine the appropriate concentration range and rowte
of administration. Such infortmarion can then be used to determine useful doses and routes for
administration in humans.

A therapeutically effective dose refers to that amount of active ingredient, for example PRTS or
fragments thersof, antibodies of PRTS, and agonists, antagonists or inhibitory of PRTS, which
ameliorates the symptoms or condition. Therapeutic sfficacy and toxicily may e determined by
standard pharmaccutical procedurcs in cell cultuies or with experiments] snimals, such as by
calculating the Ely, (the dose therapeutically sffective in 50% of the population) or LI, (the dose
lethal to 30% of the population) watistics. The dose ratio of toxic to therapewtic effects is the
iherapeutic index, which can be expressed as the L0 /EDy; ratio. Compositions which exhibit large
therapeuric indices are preferred. The dara obtained from cell culiure assays and animal studies are
uzed to formulate a range of dosage for human use. The dosage contuined [n such compositions is
preferably within a range of ¢irculating concentrations tat inciudes the EDg, with Little or no toxicity.
The dosage varies within this range depending upon the dnsage form employed, the sensitivity of the
patient, and the ronte of administration.

The exact dosage will be determined by the practitioner, in light of factors related (6 (e subject

requiring tieatmenl. Dosage and acmintsiration are adiusted &0 provide sufficient ievels of the active
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nwiety or to mabmain the desired effect. Factors which may be taken into account include the sevetily
of the discase state, the general hiealth of the subject, the age, weight, and gender of the subject, tima
and frequency of administration, drog combination(s), reaction sensitivities, and response (o itherapy.
Long-acting compositions may be administered every 3 to 4 daye. every weelk, or biweckly depending
an the half-life and clearance rate of the partenlar tocnmtiation.

Mormmal dosage amonns may vary from about (L1 wg to 100,000 ug, up to a tofal dose of
about. 1 gram, depending upon the rots of administration. Guidance as to particular dosages and
methods of ddivery {s provided in the Tierature and generally available o pracijtioners in the art.
Thewe skilled in e art will employ different formmlations for mclectides than for proteins or their
inhibiters, Similarly, delivery of polypucleciides or polypeptides will be specific to particutar cells,
conlitions, Tocations. etc.

DIAGNOSTICS

In unother embodiment, antibodies whicl specifically bind PRTS may be used for the dizgnosis
of disorders characterized by expression of PRTS, or in assays o monitor patients being reated with
FRTS or agonisis, antagonists, or inhipitors of PRTS. Antibodies usefal for dingnosde: purposes misy
be prepared in the same manner &s deseribed ahove for therapontics.  Disgrostic assays for PRTS
include methods which utilize the antibody and a Jabel to Jetect PRTS in human body fluids or in
extracts of cells or tissues. The antihadics may be used with or without medification, and may be
Jaheled by covalent or non-covalent attachiment of a reporter molecule, A wide variety of repurter
molecnles, several of which are described above, are kaown in the art and may be used,

A variety of protocols for measuring PRTS, including ELISAs, R1As, and FACS, are knowi in
the art and provide a basis for diagoosing altered or abnormal levels of PRTS expression. Normnal or
standard values for PR'TS expression arc established by combinding body Muidg o eoll extracts taken
from normaal mammalian subjects, For example, human subjects, with angbodics to PRTS under
condittons switable for conplex tarmation. The amount of standard complex fermation way be
guantitated by various meihods, such as pboiometric means. Quantities of PRTS exprossed in subject,
control, and disease samples from biopsied tissues are compared with the standard values. Deviation
batween standard and subject values exfablishes the parumeters for diagnosing <isease,

Tn another einbodument ol the invention, the polynucleotides encoding PRTS may be used for
diagnostic purposes.  The polynucleotides which may be used include dligonnclesiide sequences,
complementary RINA and DNA. molewnles, and PNAs, The polyoucleotides may be used 10 detect and
quantity gene expression in biopsied tisgucs in which expression of PRTS may he cotrelated with
disease. The diagnostic assay may be used 1o dolermine absence, presence, and oxeess expression of

FRTS, and 1o monitor regulation of PRTS levels during therapeutic intervention,
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In one aspect, hybridization wilh PCR probes which are capable of detecting polynucleotide
sequences, including genomic seijuences, encoding PRTS or closcly related molecules may be used to
identify nucleie acid sequences which cocode PRTS. The specificity of the probe, whether it is made.
from 4 highly specific region, €., the 5" regulatory region, or from a less specific region, e.g., o
canservetl inetif, and the stringeucy of the hybridization or armplification will determine whetber the
probe fdentifios only naturally Gecorring sequetices encoding PRTS, allelic vaciants, or related
sequences.

Frohes yay also be used £or the deteciion of related sequences, and may have al least 50%
secpence idotity to any of the PRTS encoding sequences. The hybridization probes of the snbject
invention may be DNA or RNA and mzy be derived from the seguence of SEQ ID NO:15-28 or fram
genoniie sequences inguding promoices, enhancers. and introns of the PRTS gene.

Means for producing specific hybridization probes for DNAs eucoding PRTS include the
cloning of palynucleotide sequences encoding FRTS or PRTS derivalives inio vectors for e
production of WRNA probes. Such veciors are keown in the arl, are commercially available, and may
be usend Lo synthesize RNA probes i vitro by ineans of the xddilion of the appropriate RNA

polyinerases and the appropriate labeled nuclentides. Hybridization probes may he labeled by a variety
of reporter gromps, for example, by radionuclides such as *P or 8, or hy enzymalic labals, such as
alkaline phosphatase coupled to the probe vis avidinbiotin conpling systeins, amd the ke,

Palynucleolide sequences encading PRTS may be vseid for the diagnosis of disorders associaterl
with expression of PRTS. Examples of such disorders include, buf. are nat limited 1, f gastrointestinz]
disorder, such as dysphagia, peptic esophagitis, esopbageal spasay, esophageal stricturs, esophageal
carcinome, dyspepsia, indigestion, gastritis, pustric carcinoma, ancrexia, nauses, emesis, gustroparesis,
antral or pylaric edena, abtdomingl anging, pyTusis, gastroenteritis, inlestinal obstroction, infeclions of
the infestinal tract, peptic wicer, cholelithiasis, cholecystitis, cholestasis, pancreatitis, pancreatic
carcinoma, bihary tract disease, hepatitis, byperbilirubinemia, cirrhosts, passive congestion of the liver,
Tiepatoma, infections colitis, nlcerative colitis, nlecrative proctitis, Crobm’s disense, Whipple's disease,
Mallory-Weiss syndroine, colonic carcinora, colonls obstraction. irritable bowel syndroms, short.
bowel syndrome, diarthea, copstipation, pastroinfestinal hemerthage, acquired immunodeficiency
syndremie (AIDS) enteropathy, jandice, hepatic encephalopathy, hepatorenal sytilrome, hepatic
steatasis, hemochromatosis, Witson's disease, alpba,-antirypsio deficiency, Reye's syndrome, primary
sclerosing cholangits, leer infarction, portal vein obstruction ind thrombosis, centrilobular necrosis,
pelivsis hepatis, hepatic vein thrombosis, veno-occlusive discase, preeclampsia, eclampsia, acute faity
liver of pregnansy, intrahepatic cholestasis of pregpauey. mtd hepatic wmors including nodular

hyperplasias, adencmas, and carcinomas; a cardtovascular disacder, such a5 artoricvenons fstla,
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atherosclerosis, hyperiension, vasculitls, Raynand's discase, aneurysms, arterial disscctions, varicose
veing, thrombaphlebitis amd plilebothrombosis, vascular tumors, arki complicatons of thronfbolysis,
Dulivon angioplasty, vascular replaceiment, and coronary arlery bypass geafi surgery, congostive heart
faflore, ischernic heart disease, angina pectoris, myocardiat infarciion, bypertensive heart discase,
degencenitve valvitur heatt discasc, calcific aori valve stencsis, congenitally bicuspid aortic valve,
mifral anrular calcification, naitrat valve prolapss, rheumatic fever and rhevmatic heart disease,
infective endacarditis, nonbacterial thrombotic endocardity, endocarditis of systenic lums
erythematasus, carcingid heart disease, cardiomyopatby, myocarditis, pericarditis, necplastic beart
disease, congenital heart disease, and complications of cardiac transplantation, an
aucoimpouneinflanmatory diserder, such as acquired immunodeficiency syndrome (AIDS), Addison’s
disease, adult respiratony distress syndrome, allergies, ankylosing spondylitis, amyloidosis, anemia,
asthmz, atherosclerosis, atberoscleratic plaque ruptuze, autgimmune hemolytic anemia, autoininune
thyroilitis, autoinunune polyendacrinapaihy candidiasis-cetodermal dystrophy (AFECED), bronchitis,
cholecystitis, contact dermalitis, Croha's disease, alopic dermatitis, dermatomyositis, diabetes mellitus,
emphivsema, episodic Jymphopenta with lrmphoeyloloxing, ergthroblastosis fetalis, erytbema nodosmm,
atrophic gastritis, glonkrutonephrits, Goodpusture’s syndrome, gout. Graves’ disease. Hashimoto's
thyroiditis, hypereosinopbilis, irrituble bowel syndrome, multipte sclerosis, myasthenia pravis,
myocatdial or pericendial inflamimation, oslecarthritis, dogradalion of aricular cartilage, asteoporosis,
pancreatitis, polymyositis, psoriasis, Reiter’s syndromie, rheumatold arthirits, scleroderma, Sjogren’s
syndroms, systemic anaphylaxis, systemic lupus eryihematosus, systomic sclerosis, thirombocyiopenic
purpurs, uloerative colitls, weeitis, Werner syndrome, complications of cancer, hemodialysis, and
extracorporeal ciroulation, viral, bacterial, Mumal, pacasitic, proloscal, and hehnbihic infections, and
trauma; a cell proliferative disorder such as agtinic keralosis, arteriosclerosis, atherosclerosis, bursits,
cirthosis, hepatitis, mixed connective tissue disease (MCTD), myelofibrosis, paroxysinal nocmrnal
hemoglobinuria, polycythemia vera, psoriasis, primary thrombocytliemia, and cancers indludiog
adcenocarcinoma, leukemiz, lysphoma, melanoma, myeloms, sargoma, teratocarcinonia, and, in
particular, cancers of the adrenal gland, bladder, bone, bone marrow, brain, breast, cervix, gall bladder,
wanglia, pastrointestinal tract, beart, kidney, liver, Inng, mmscle, ovary, pancreas, parathyroid, pesis,
prostae, salivary glands, skin. spleen, testis, thymus, thyroid, snduserns; & developmenial disorder,
such as renal tubular acidosis, anemis, Cushing’s syndrome, achondroplastic dwarfism, Duchenns and
Becker muscwlar dystrophy, bope resorplion, epilepsy, sumarl dysgencsis, WAGR syndrome (Wilins’
Tumner, anitidia, genitourinary abnormalities, and mentul retardadion), Swith-Magenis syndrome,

myelodysplastic syndrome, heredizary nucocpithelial dysplasia, hereditary keratodermas, heceditary

_ neyropathies such as Charcot-Marie-Tootl disease and newrofinromatosis, nypothyroidism
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hydrocephalus, seizwre disorders such as Synderhant’s clroren and cerebral palsy, spina bificda,
anencephaly. craniorachischisis, congenital glancens. cataract, age-related macolar degencration, and
sensoringural herring loss; an epithelial disorder, such as dyshidrolic eczema, allergic contact
dermatitis, keratosis pilaris, melasma, vitiligo, actinic keratosis, basal cell carcinoma, squamous cali
carcinonnd, sehorrheic keratosis, folliculifs, herpes simplex, herpes zoster, varicalla, candidiasis,

dermuatophytosis, scabics, inscet bifes, cherry angioma, keloid. dermatofibroma, acrochordens,

urticaria, transient acanthalytic dermatosis. xerosis, eczema, atopic dermatifis, contact dermatitiz, hand
ecrema, nomenlar ecremd, lichen sTmplex chramcus, a§1ealatc ecrena, S1asis dermalitis and stasis
ulceration, seborrheic dermalitis, psociasis, lichen plams, pityriasis rosea, impetigo, ecthyma,
dennztophytosis, tinea versicolor, warts, acne vulgaris, dome Tosaced, pernpiigus valgaris, pemphigus
foliacens, parancoplastic peaphigus, bullous pemphigeid, herpes gestations, dermatllis herpatiformis,
Linear 1gd disense, epidernolysis pullosa acquisita, Germatomyositis, lopus erythemalosus, scleraderma
ancd morphea, erytbroclermoa, alopecia, figurate skin lesions, telangiectasias, hypopigmentation.
hyperpagmentution, vesiclesfoullae, exanthesing, cutaneons drug reactions, papulonodular skin lesions,
<hronic non-healing wounds, photosansitivity diseases, epidermpelysis bullosa simplex, epidennolytic
hyperkeratosis, epidermolytic and nonepidermolyiic palmoplantar keratorerma, ichthyosis bullosa of
Stemens, ichthyosiy exfoliativa, keratosis i:alm;lris o1 plantaris, kergtosis palmoplanturls, palmoplanar
keratoderma, keratosis punctata, Meesmann's corncal dystrophy, pachiyonychia congenita, white sponge
novus, stealacystoma mulliplex, epidermal nevifepidermolytic byperkeratosis typs, monilethrix,
trichythiodystrophy, chirconic hepatitis/oryptosenic cirhosts, and colorectal hyperplasia; a nearological
disorder, such as epilepsy, ischemic cerebwovascular disease, siroke, cerebral neoplasing, Aleheimea’s
disease, Pick’s disease, Fluntington's disease, dementia, Parkinson’s disesse and other extrapyramiclal
tisorders, amwotrophic lateral sclerosis and other motor neuron disceders, progressive nevral owscular
atraphy, retinitis pigmentosa, hereditary ataxias, roultiple sclerosis and other demyelinating diseases,
bacterial and viral meningitis, brain abscess, subdural empyema, epidural abscess, suppurative
intracranial thrombophlebitis, myclitis and radiculitis, viral coniral nervous system disease, prion.
diseases including kuro, Creutzieidt-Jakob disease, and Gerstnann-Srraussier-Scheinker syndrome,
fatal tamiliz] insomonia, oulritional and metabolic diseases OF {he nervous system, neurolforomatosis,
tubcrous sclecosis, cerebelloretinal bemangioblastomatasis, encephalotrigeminal syndrame, mental
retgrgation ang other Jevelopmental disarders of the central pervous system inclading Dowa syndrome,
verebral palsy, senraskeletal disorders, autonomic nervous system disorders, craniul nerve disordess,
spinal cord diseases, muscular dystruphy and other neuromuscular disordery, peripheral nervous system
disorders, dermaatomyesits and polymyositis, inflerited, metabolic, eodocring, and toxic myopathies,

myasthenia gravis, periodic paralysis, mental disorders including mood, anxiely, and schizophrenic
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dizorders, seasonal affective disorder (SAD), akathesia, ammesis, catatonia, diabetic neuropathy, tardive
dyskinesia, dystonias, paranoid psychoses, postherpetic neurulpia, Touretts’s disorder, progressive
supranuclear patsy, comicobasal depencration, and familial frontotenporal dementia; and a reproductive
disorder, such as Intoetility, including tubal discase, ovilatary defocts, and endoimetriosis, & disorder of
prolactin production, & dismytion of the estrous cyele, a disruption of the menstrual cycle, polycystic
ovary syndrame, ovarian byperstimulation syndrome, an endomedrial or ovarfan inor, A wlerine
fibroid, antoimmune disorders, an ectopic pregaancy, and feratogenesis; cancer of the breast, fibrocysiic
breast disease, and galactorthen; 4 distuption of spermutogenssls, abmonnal spers pliysiology, cancer
of the testis, cancer of the prostate, benign prostatic hyperplasia, prostatits, Peyronie’s disease,
npoience, carcinoma of the raale breasl, and gynecomastia. The polymcleotide sequences encoding
PRTS may b used in Soothecn o northern analysis, dot blot, ar other memibrane-based fechmologies; in
PCR techinolopies; in dipstick, pin, and muliiformat BLISA-like assays; and in microarrays vtilizing
Auids or tissues from patients to detect alteresl PRI'S expression. Such qualiiative or quantiiative
metliods are well known in the arl.

In a partiowlar aspect, the nicleotids sequesces encoding PRTS may be useful in assays thal,
detect the: prescace of assoclated disorders, particularly those mentionedt above. The nucleotide
sequences encoding PRTS may be labeled by standard methods and added to a fuid or tiscoe sumple
from a patient under conditions snifable for the. formation of hybridization complexes. After a snitable
incubation perind, the saple is washed and the signal is quantified and compared with a standard
valiee, TF the aount. of signal in Ghe patient sample is significantty altered in comparison w & coutrol
sanple then e presence of altered levels of sucleolide sequences encoding PRTS in {he sampic
indicales (he presence of the associated disorder. Such assays may akso be uscd to evaluate the efficacy
of a particular therapeutic treatment reginen in animal stadies, in clinical erialg, or to nuonitor the
teeatment of an individual patient,

Inn order ta provide a basis for the diagnosis of 2 disorder associated with expression of PRTS,
a normal or standard profile for expression is established. This may be accomplished by combining
Bocy foids or cell exfracts taken from pormal subjects, sither animal of hhman, with 3 saquence, or 4
fragmeni thereof, encoding FRTE, under candilions suilable for hybricizaiion or amplification.
Standard hybridization may be quantified by comparing the values obrained from wormal subfects witl
values from an exporiment in which a known amount of a substantially purified polynucleatide is used.
Standard valves obtained in this manner may be compared with values obtained from samples from
patients who arg symptomatic for a disurder. Deviation from standard values is used (o establish the
presence of & disorder.

Once the presence of 4 disorder is evablished and a treatruent protocol is initiated,
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hybridization assays may be cepeated on a régular basis to determine if the level Of expression in the
patient begins o approximate that which is observed in the normal subject. The results ohitained from
succossive assays may be used to show the efficacy of freatmait over a poriod ranging from several
days 10 imomils,

With, respect Lo cancer, the presence of an abeormal amonst of ranseript (either mmader- or
overexpressed) in bicpsied tissue from an individual may indicate n predisposition for the development
of the disease, or may provide & means for detecting the disease prior 1o the appearance of actial
clinical symptoms. A more definitive agoosis of this type may a¥ow health professionals 1 cmploy
prevenlalive Measures or aggressive realinent earier iherchy preventing the development or farther
progression of the cuncer.

Additional disgnostic uses for cligonucleotides designed from the sequences encoding PRTS
may involve the use of PCR. These olipomers maay b chemically synthesized, generated enzymatically,
or produced in viiro. Oligoniers will preferably contain a fragment of a polyoucleotide encoding PRTS,
or a fragment of a polynucleotide complementary to fhe polymclectide encading PRTS. and will hic
employed nnder aptimized conditinns for idontification of a specific gone or condition.  (ligomers may
also be employed under less siringent condilions for detection or guantiTcation of closely related DNA
ar RINA seyuences,

In a particalar aspect, oligonaclentide primers derfved fron the palymmcleotide sequences
enciding PRTS my be used 19 deledt single nucteotide polymorphiss (SNPs). SNFs are
substitutions, insertions and deletions that are a frequent canse of inherited or acquired yenelic disease -
i humans. Metbods of SNP detection include, but are not limited to, single-strandedd copformalion
polymorphism (SSCP) and flvorescent SSCP (ISSCP) methods. In SSCP, oligonucleotide primers
derived from the palyrmcleotide sequences ereoding PRTS are used to amplify DNA using the
polyinerase chain reaction (PCR). The DNA may be derived, lor example, from diseased or normal
tissne, hiapsy samples, bodily finids, and the like, SNPs in the DINA cause differences in the secondary
ang} tertiary struckures of PCR. products in single-stranded form, and these differences ure detectable
using gel elecirophoresis m non-denaturing pels. In fSCCP, the oligonuclectide primers are
fluorescently labeled, which allows detection of the amaplimers in hiph-throughput equipment such as
DNA sequencing machines. Additionaily, sequence database analysis methodis, termed in silico SN
{(isSNF), are capable of identilying polymorphisms by comparing the sequence of individnal
vverlapping DNA fragmems which assemble into 3 common conscnsus sequence. These cotnputer-

Prased metheds fifter out S80Uence varfations due to lahoratory preparation of DINA and sequencing

errors using statistical models and automated analyses of DMA sequencs chromatoagrams. In the

altecnative, SNPs may be detected and characterized by mass spectrametry nsing, for example, the tigh
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thraqughpul MASS ARRAY system (Seguenom, [ne,, San Diego CA).

Methods which may also be used lo quaniity the expression of PRTS joclude rudiolabeling or
hiotimydating puclentides, coamplification Of a control necleic acid, and interpolaling resulls irom
standard curves.  {See, o5, Malby, P.C. el al. (1593) ), Iininungl. Methods 159:235-244, Duplaa, . et
al. (1993) Anal. Biochenw 212:229-236.} The speed of quantitation of multiple samples may he.
accelerated by runming the assuy in a high-throughput format where the oligomer or polynucleatide of
ioterest is presvwded in various dilutions and a spectrophotometic or colormelns response gives rapid
quantitation.

I further cmbodiments, oligomicleotides or longer fragments derived from any of the
polynucleotide sequences deseribed hercin may be used as clements on & nicroarray. The Microarray
can be used in franscript imaging technigues which monitor the relative expression levels of large
numbers of genes simyltanecusly as desceibed below. The niciparray may alse be used to 1dentisy
genetic vaziants, outations, and polymorphisias. This information may be used to determine gene:
function, (o understand the genetic basis of a disorder, o diagnose a disorder, 10 monitor
Progresstonizegression of discase as a function of gene expression, and to Sevelop and monitor the
activities of therapentic agents in the treatment of disease. In particular, this infarmation may be used
to dovelop a phanmacogenomic profile of 3 patient in order to select the mosi appropriate and effective
treatment reghmen for that patient. For examonle, therapentic agents which are highly effective and
display the tewest side elfects inay be selected for a patient based on his/her pharnacogenouic profile.

In another cmhixliment, PRTS, fragments of PRTS, or antibedics specific for PRTS may ba
used as elements on 2 microaray, The microarray may be used 1o monitor or neasure projein-protein
interactions, doug-target interaetions, and gene expression profiles, as describoed above.

A particular embodinent relates to the use of the polymicleotides of the present invention to
generate 3 wanseript image of a tissue or cell [ype. A lranscript inage represents the globat patiera of
gene expression by a particular tissue or cell typs. Global gene expression patterns are analyzad by
quanlifying the number of expressed geoes and (heir relative abundince woder given conditions and al a
given time. (See Seillywer ef at., “Comparalive Gene Trapscripl Analysis,” ULS, Patent Numbar
5,840,484, expressly incorporated by reference herein.) Thus i transcript image may be generated by
hybridizing the polynucleatides of the present invention or their complements to the forality of
transeripts or reverse transcripts of a partdcular tssue ar celf type. In one embodiment, the
hybridization takes place in high-throughput format, wherein the polynucleotides of the present
invention ¢r their complements comprise & subset of a plurality ol eleinents om a microarmay. The
resullant frapscript image would pravide s profile of gene aclivity.

Transcript images may be generated using waseripls isolated Tom lissues, vell lines, biopsies,

JP 2004-500812 A 2004.1.15
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or ether biological samples, The tramsoript tinase may hus refleet gene expression in vivo, as in the.

case of 2 fissue or biopsy sample, or jn vilgg, as in the case of a cell linte.

Transeript images which prof(ile dw expression of the polysucleotides of the present invention

may aiso be used in conjunction with in vitrg modsl sysiems and preclinical eveluation of

pharmacenticals, as well as toxicological testing of industrial and narrally-occurring environtnental
compoundds. Al conponnds indoce charucteristic gene expression patlerns, frequemly termed
malecnlar fingerprints o woxicant signstures, which are indicative of mechanisws of action &nd Toxicily
{Nuwaysir, EF. et al. (1899) Mol. Carcinog. 24:153-159; Steiner, 5. and L. Anderson (2000)
Toxicol. Letl. 112-113:467-471, cxpressly incorporated by relerspce herein). 1 a test compound has a
sigpamare similar to ithat of & compound with knovn toxicity, it is likely to share those toxic properties,
These finperprints or signatures are most usefnl and refined when they contain expression information.
from a large nimber of penes and geoe families. Ideadly, 2 penome-wisds measurement of cxpreseion
provides the highest quaiity sipnature. Even. genes whose exprossion ig not altercd by any tested
compounds are impartani as well, as ine levels of expression of these genes arc used Lo normalize the
rest of the expression data. The nornalization procedurs is usaful for comparison of expression data
after trestment with different compounds. While the assignment of gene function to elements of a
toricant signature aids in interpretation of toxicity mechanisms, knowledge of gene fanction is not
pecessary for the statistical matching of signatures which Teads to prediction of toxicity. (Ses, for
exaniple, Press Release O0-02 from the National Insijtute of Environmental Health Sciences, réleased
February 29, 2000, available at hittp://waw.nichs. mil. gov/oc/news/toxchip htm.)  Theretors, it is
important and desirable in toxicological screciung using toxicant signatures to include all cxpressed
gene sequences.

In one erbodimest, the toxicity of a tast compaund is asscsscid by teating a hiological sample
containing nucleic acids with the test compound. Nuelcic acids that are expressed in the treated
binlorical sampla are hybridized with one or more probes specific to the polynnclentides of the
present invention, so that trapserpt levels corresponding (o the polynucleolides of the present
inverion may be quantified. The ttaus.c[ipt levels in the trealed biclogical sample are compared with
levels in 2n yntreated bivlogical sample. Differences in (e transeript levels between (he two samples
are indicative of a toxic responsc caused by the test compound in the caicd sample.

Another partictilar embodiment relates to the use of the polypeptide sequences of the present
invention to analyze the proteame of a tissue ar cell type. The term proteome efers to the global
patiern of protein sxpression in 2 particutar wssue or cell iype. 2ach protein comporent, of 2 protcowe
can he subjected individually to fucther analysis, Proteoms: expression patterns, or profiles, are
analyzed by quantifying the aumber of expressed proteins and their relalive ahundince under given

conditions and a1 & giventime. A profile of a cell’s proteome may thus be generated by separating and

62
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analyring the polypentides of a parricnlar tissue or cell rype. In one embodimens, the separation is
achisved using two-dimensional el electrophoresis, In which proteins from a sampie are separated by
isuslectric focusing in the firs: dimension, and then according ro molecylar weight by sodiom dodecyl
sulfate stab gel electrophoresis in (e second dinension (Steiner and Anderson, supry). The proteins are
visualized iu the gel as discrete and unignely positioned spoty, typically by staining ihe ged with an agent
sueh a5 Coomassic Blue or silver or fluorcseent sgaing. The optical deosity of each protedn spat is
generally propartional to the level of the protein o the sample. The opical densitics of equivalently
pesitioned protein spots from different savoples, for example, from biological samples cither treated or
untroated with a test compound o therapostic agent, are compared b identify any changes in profein
spot density related 1o the weatioent. The profcing in the spois are parally sequenced usiog, for
exampls, standard methads enoploying chemical or enzymatic cleavage tollowed by mass spectrometry.
The identity of ibe protein in a spot may be determined by comparing Us pariial sequence, preferaily of
at least 5 contiguons amine acid residues, 10 the polypeplide sequences of Lie present invention. In
some cases, further sequence data may be obiained for definitive protein idemification.

A proteumic profic may also be generated nsing antibodies specific for PR'TS to quantity te
levels of PRTS expression. In one embodiment, the antibodies are used as elements on a microamay,
and protein expression levels are quantified by exposing the microarray to the sample and detecting tho
levels of protein bound to each array dement (Lneking, A, et al, (1999} Anal. Biochem, 270:103-111;
Mendore, L.G. o al. {1999) Bivtechniques 27:778-788), Deteution sivay e pectorned by a variety of
methods krown ie the art, Tor example, by reacting the proteins jn the sample with a thiol- or amiuo-
reaciive Huarescemt compound and detecting the amount of fluorescence bound at sach array element.

“loxicant signatnres at the proeome level ace dlso useful for toxicologica scresmng, and showld
be apalyzed in parallel with toxicant signatures at the transeript level, There is a poer correlation
between transcript and protein dbundances far some protéins in some tissues (Anderson, N.L. and J.
Seilbamer (1997} Electrophiaresis 15:533-537), so proteome toxdcant sigoatures may be usefid in. the
analysts of compounds which do not sienificantly affect the wanscript nage, but which alter the
proteomie profile. L addition, the enatysis of transcripts in hody fluids is difficult, due to rapid
degradation of mRNA, 50 protecmic profiling may be more relianle and infoymative in such cases.

In another embodiment, the toxicity of 2 test comipound is assessed! by treating a bioiogical
sampie containing proteins with the test compound. Prowins that are expressed in ihe ireated biological
sample are separated so that the amount. of cach protein can be quantified. The amount of each protein
is compared to the amounl, of rhe comesponding proreln in an unfreated biological sample. A differencs
in the amourit of protein between he two samples [s indicative of 4 toxic response ta the tast compound

in the treated sample. Individual proteine are identitied by sequencing the amino wid residoes of the
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individugl proteins ano comparing these partial sequences to the polypeptides of the present invention.

In ancther smbadiment, the toxicity of a test compeound is assessed by treating a biological
sample conteming protcins with the test compound. Proteins from the biologics] swaple are incubated
with antibodics gpecific to the polypeptides of the present invention. Tho amount of proteln recognized
by the antibodies is quantificd. The amonnt of protein in the treated biological sample is compared with
the amount in an unlreafed bicogical sample. A difterenee i the amount of protein between the two
samples is indicative of a toxic response to the t2st compound in the treated sample.

Microarrays may be prepared, used, and analyzed vsing metheds known i the arl. (Ses, e.g.,
Brennan, T.M. et al, (1995} 1.5, Patent No. 3,474,796; Schena, M. et al. {1998} Prog, Natl. Acad. Sci.
USA 23:10614-10619; Baldeschweiler of Al (1593) PCT application WO2S/231116; Shalon, T, er al,
{1995) PCT apphication WiO95/35505; Heller, R.A, et al, (1997) Proc. Matl, Acad. Sci. USA 94.2150-
2155; amd Heller, M1, et al. (1997) U.S. Patent No. 5,605,662.) Varous types of microarrays are well
known, and toroughly described in DNA Microarrays: A Practical Approach, M. Scheons, ed. (1999}

Qixford University Press, London, horeby expressly invorporated by reference.

In another ambodiment of the invention, nucleic acid sequences encoding PRTS may be used o
generste hybridization probes nseful in mapping the naturally occtrring genomic sequence. Fither
coding ar nancoding sequences raay be wsed. and in some instankes, noncoding sequences may bhe
preferuble over coding sequences. For example, conservation of a coding sequencs uneng membery
of & multi-gene family ay potentially cavse undesired oross hybridization during chromosonial
mapping. The sequences may be mapped to 4 partionlar ciremosome, (0 4 specific region of
chromosomse, or i artificial chromosome constructions, & g., human artiicial chromnsonces (HACs),
yeust artificial chromosomes (Y ACs), bacterfal artificial chromoswnes (BACS), bacterial P1
constructions, or single chromosome cDNA Tibraries. {See, .8, Harrington, J.J. ef 2l (1997) Nat.
Genet. 15:345-355, Price, .M. (1993) Blood Rev. 7:127-134; and Trask, B.J. (1991) Trends Genet.
7:149-154.) Once mapped, the mucleic acid sequences of the invention may be used to devclop genetic
linkage maps, for example, which conclate the inheritance of a disease state with the inheritance of &
particular chromosone region or resiriciion fragment lengih polymorphism (BELF). ¢See, for
example, Lander, E.S. el D, Botstein (19863 Proe. Natl. Acad. Sci. USA £3:7353-7357.)

Fluorescent in situ hybridization (FISH) may be correlaied with other physical and genstic map
data. (Ses, e.g., Heinz-Ulrich, et al. {1993) in Meyers, supra, pp. 265-968.} Examples of genetic map
data can be found in various scientific journals or at the Online Mendeltan Inheritance in Man (OMIM)
‘Warld Wide Web sife. Corrclation between ihe Tocatian of the gene cncoding PRTS on a physical map
and a specitic disorder, of a predisposition 1 a specific disorder, may help define the region of DNA
associated with that disorder and thus may farther positional cloning efforts.

In silu hybridizalion of chromosomal preparaticns and physical mapping technigaes. such as

&4
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Tinkage analysis using established chromosomul markers, tay be used for extending penctic maps.
Ofen the placement of @ gene o the chrumoseme of apolber memoralian species, such as mouse, may
reveal associared markers even if the exact chromusoinal locus js not known,  This infhrmation is
valuable to nvestigators searching for disease genes USing positional cloning or other genc discovery |
techmiques. Once the gene or genes responsible for a disease or syndrome have been crudely localized
by genctic lirkage 1o o particular genomic region, &§., ataxis-telapgiectasia to 3 1g22-23, wry seqiences
mapping o thal area miay represent associated or regalalory genes for further juvestization. (See, e.g.,
Gatti, R.A. et al. (1988} Nature 336:577-380.) The nucleotde sequence of the instant invention may
alza be vsed ta datect differenees in the chromosomal location doe to translocation, inversion, etc.,
ameng normzl, carricr, or affected individuals.

In another embadiment of the invention, PR1S, iis catalytic or immmnogenic fagments, ar
oligopeptides thereol can be used for scregning litraries of compronnds in any of a variety of drug
screcning techniques. Tl fagnent employed in such screening tay be free in solution, eifixed to a
sulid suppaort, barne oo 4 céll surface, or located intracellularly. The foromation of bindiag comglexes
Tetween PRTS and the agenl being losted may Txs teasured,

Anctber technicue for dmg sereening provides for high thronghput sereening of componnds
Daving seitable hinding affinily o the protein of interest. (Sce, ¢.g., Geysen, et al. (1984) PCT
application WOE4/03564.) In rhis method, large nuinbers af different small test compownds are
aynthesized oo 2 solid subsirate. The test componnds are reacted with PRTS, or feagents thereof. and
washed, Bound PRTS is then detecled by methods welt kaowa in the arf. Purified PRTS ¢an also be
coated directly enio plales for use in e aforsmeniioned drug screening techniques. Alternatively,
non-neulralizivg antibodies can be wsord by capture (e peptide and immobilive it on o solid support.

In another embodiment, oue niay use competitive drog scresning assays in witch nentralizing
antibodies capable of binding PRTS spacifically compere with a fest compound for binding PRTS. In
this manner, antibodies can be used o detect the presence of any peptide vhich shaces one or nxore
antigenic determuinants with FRTS.

In additienal embodiments, the mckatide sequances which encode PRTS may be nsed in any
mclecular biology techiniques that have yet to be developed, provided the new technigues rely on
propertics of ncleotide saquences that are. corrently known, including, but net limited to, such
properties as the triplet genetic code and specilic base pair interactions.

Withour fucther elanoration, it is helieved that one skilled in the art can, using the preceding
descriplion, ufilize the present invention o its (ullest extent, The following cmbodiments are.
thercfore, 1o be construed as merely instrative, and not limitative of the xemainder of the disclosnre
in any way whatsocver.

The disclosures of all patents, applications and publications, mentioned ibave and helow, in
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parrienlar 1.8, Ser. Ko, 80/172,055, U.S. Ser. Ko, 80/177,334, 118, Ser. No. 60/178,384, and U8,
Ser. No. 60/179,903, are expressly incarporated by reference berein.

EXAMPLES
L Copstruction of cDNA Libraries

Incyte cDNAS were derived from cDMA Uibraries deseribed in the LIFESEQ GOLD database
{Inuyte Genomics, Palo Alte CAY and shown in Table 4, eolumn 5. The Incyts cDMAS shown tor SEQ
ID MO:15 were derived from cDNA braries constructed from small intestine, ovary, lung, skin, breast,
prostate epilihélium, ard mixed myometrial tissues, pmbilical cord bload, and teratacarcinoma cells
which contained peurosal precursors. The [neyte cDNAS shown for SEQ 1D NO:17 were derived from
cDiNAdibraries constructed from a bronchial eptthelinm primary ccll line, dermal mierovascolac
endothelial cells, pancress, ileum lssue associatod with Crohn’s discase, 1ib bone tissue associated willy
Patan’s syndrome. kidoey. thoracic docsal root ganglion, and peis corpus cavernosum tissue. The
Incyte cDMNA shown for SEQ 112 NO:1¥ was derived Irom a cDNAClbrary constracted from brain,
tunor fissue. The Ineyte cDMAS shown for SEQ 1D NO:19 were derived fram cDNA lbraries
constructed from adrenel gland, colon, and breast tissue. The Incyte cDNAs stown for SEQ 1D NG:20
were derived fromn cDNA libraries constructed from T-lymphocytes, lung, breast, and penis corpus
CAVENOSU Tissuss. Some tissues were homagenized and [ysed in gnanidininm isothiocyanate, whilc
others were homogenized and Iysed in pheaol or in & suitable mixture of denaturants, such as TRIZOL
{Life Tecluwlogics), 2 monaphasic solution of phenel and guanidine iscthiocyanate. The resulting
Lysates were centrifnged over CsCl cushians or cxtracted with chioroform. RNA was precipitated fromn
e Tysales with either isaprapandl or sacdium acetale and cthanol, of by ofber routing methods.

Phenol axtraction and precipitation of RNA were repeated 25 necessary 1o Increase RINA
purity. Insome ¢ases, RNA was treated with DMage. For most libraries, priy(AM+ RNA was isolated
vsing oliga d(T)-coupled paramagnetic pacticles (Promega), OLIGOTEX Tatex particles (QIAGEN,
ChatswordL CAY, of an QLIGOTEX mRNA purificaiion kil (QIAGEN).  Alernatively, RNA was
isolated directly from tissne lysates using other RNA isolation kirg, eg., the POLY(A)FURE mRINA
purification kit {Armbion, Austin TX).

n some cases, Straragene was provided with RNA aod constructed the correspunding cDNA
Libraries. Otherwise, cDNA was syuthesized and cDNA librarics were constructed with the TINIZAP
vechor system {Stratagenc) or SUPERSCRIPT plasmid system (Life Technologies), using the
recommended procadures or similar wethods known in the art. {Ses, e.g.. Ausuhel, 1997, supra, units
5.1-6.6.) Reverse transcrphion was ininaed using olipo d¢1'} or random primers. Synthetic

oligoicleotide adapiets were ligated to double stranded DN A, and the cDINA was digested with the
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appropdiate restriction enzyme or enzymes. For wiost libraries, the cONA was size-selected (3001000
bp} using SEPHACRYT. 51000, SEPHAROSE CL2B, or SEPHAROSE CL4B column
chromatography (Arpersham Pharmiacia Biotech) or prepacative agarose gel lectrophorssis. cDNAs
were ligated inlo cumpaiitle restriction envyme siles of ihe polylinker of 4 suitable plasmic, e.g..
PBLUESCRIPT plasmid (Stratagens), PSPORT1 plasmid (Life Tecimologies}, PCDNAZ. T plastnid
(Invitrages, Carlsbad CA), PBR-CMYV plasmid (Stratagene), or pINCY ({Incyte Genomics, Pale Ale
4}, or derivatives thersof. Recombinant plasmids were transformed into competent B coli celis
including XL [-Blue, XL1-BlucMRF, ar SOLR from Stratagene or DHSe, DH19B, or ElectroMAX
DH10B trowm Life Technalogies.

it. Isnladon of cDNA Clones

Plasmids obtamed as described in Example I were recovered from host cells by In vivo excision
using the UNIZAP vector system (Siratagene) or by cell Tysis. Plasmids were purified using at least
o of the following: & Magic ot WIZARD Minipreps DINA purification system {Promega); an AGTC
Miniprep purification kit (Edge Biosystems, Gaithershurg MD}; and (JAWELL 8 Plasmid, QIAWELL
& Phas Plasmid, GIAWELL 8 Ultra Plasmid purification systems of the R.E.AL. FREP 94 plasmid
purification kit from QIAGEN. Folfowing precipitation, plasmids were resuspondied in (.1 m2 of
distilled water and stored, with or without Iyophilization, al 4°C.

Alternatively, plasmid DNA was amplified from twost cell Iysates using divect link PCR ina
Tagh-theanghpit format (Rao, ¥ B {1994 Anal. Biochony 216:1-14) Hosr ¢ell 1ysis and thermal
cycling steps were carvied ol in a single reaction mixture. Samples were processed and stored in 384
well plates, arx the concentration: of amplified plasmid DNA was quantified fiuorometrically using
PICOGREEN dye (Moleealar Probes, Bugene OR) and 4 FLUOROSKAN 11 fluorescance scanner
{Labsystems Oy, Helsinkd, Finland).

111, Sequencing and Analysis

Incyte cDA recoversd in plasmids as described in Example 11 were sequenced as ollows.
Sequencing reactions wers processed using standard methads or high-throughput instramentation
such s the AB! CATALYST 800 {Applied Biosystenis) thermal cyeler or the PTC-200 thermal cycler
(M) Research) in conjunction with the HYDRA microdispenser (Robbing Sclentific) or the
MICROLAB 2200 (Hamilton) liquid transfer systen. cDNA sequencing reactions were prepared
using reagenls provided by Amassham Phanmacis Biotech or sapplied in ABIL sequencing Kits such as
the ABI PRISM RIGDYE Terminator cycle sequencing ready reaction Xit (Applied Biosystems).
Elecirophoretic separation of cDMA sequencing reaciions and detection of Jabeled polynucleotides were
varried out using the MEGABACE 1000 DA scquencing system (Molecular Dyagniics); the ABI
PRISM 373 or 377 sequencing system (Applicd Biosysters} in conjunction with standard ABI

proweols and base calling software; or ofther sequence analysis systems known in the art. Reading
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trames within the CDNA sequences were identified using standard methods (reviewed i Ausebel, 1997,
supra, unil 7.7). Seme of the ¢DINA sequences were selected for extension using (he techiwques
disclosed in Bxawple VIIIL

The polynucleotide sequences derived from Tnoyle cDNAs wers validated hy removimyg vectar,
linker, and poly( A} sequences and by masking anbiguous basss, using algortitms and programs based
on BLAST, dynantic programming, and dirmclectide nearest neighbor analysis. The Incyte cDNA,
seyuences o ranslations thercof wers then queried against a selection of public duabases snch as the
GenBank prinate, rodent, mammalian, vertehrate, and sukaryote databases, and BLGCKS, PRINTS,
DOMQ, PRODOM. and hidden Markoy modd (HMM)-based proteio family databases such as PEAM.
(EMM is a probabilisiic approach which analyzes consensus primary structures of gene families.
See, for examyple, Eddy, S.R. {1995} Curr, Opin. Struct. Biol, 6:361-343.) The querics ware
performed using programs based on BLAST, FASTA, BLIMPS, and HMMER. The Incyte cDNA
sesueices wers assembled 10 prodace full length polymiclectide sequences.  Altechatively, GenBank
cDNas, GenBank ESTs, stilched sequences, stretched sequences, or Genscan-predictect coding
sequences (soe Examyples IV and V) werc used o oxtend Incyte cIXNA assenblages 10 full leagih.
Asseanbly was perforimied using programs based on Phwed, Phrap, and Copsed, 2nd ¢DNA assemblages
were sereencd for open reading rames using programs based on GeneMark, BLAST, and FASTA
The full length potymacleatide sequences were transiated to derive the corresponding full leagth
polypeptide sequences.  Alternatively, 2 polypeptide of the itvention may bhegin at any of the methionine
residues of the Tull length translated polypeptide. Fuil length polypeptide sequenoes were subsequently
analyzed by querying against databases such as the GenBank profein databases (genpept), SwissProt,
BLOCKS. PRINTS, DOMO, PRODOM, Prosite, and hidden Markov model (HMM)-hazed protein
fainily dasabases such as PFAM. Full length polynucleotice sequences arc also analyzed using
MACDNASIS PRO software (Hitachi Soflware Engiucering, Scuth San Francizca CA) and
LASERGENE software {DNASTAR). Polynucleolide and pelypepticle sequence alignments are
generated nsing default paraweters specified by the CLUSTAL algarion as incorpeated into the
MEGALIGN muliissguence aliznment program {DNASTAR), which also calevlales the percent
identity hetween aligned sequences.

Table 7 summarizes the ooly, programs, aed algoriduns used for the analvsis and assembly of
Tneyte cDINA and full fength requenses and provides applicable escriptions, references, and threshold
parameters. The first colnun of Table 7 shows the todls, programs, and algerithms used, the second
cclunw. provides brief descriptions thereof, the (birg edluma presents appropriate references, all of
whith are incorporaled by reference herefn in their entirety, and ihe foneth column prasents, where

applicable, ihe scores, prabability values, and other paramelers used 1 evaliate the strength of & metcl
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between two seguences (the bigher the score or the lower (be probubility value, the grewter e identity
briwesn two sequenees).

The programs described above for the asscmbly axt analysis of full length polynucleotide and
polypeptide soquences were also used to identify polynucleotids sequence fragments from SEQ [D
MO:E5-28. Fragments from ahout 20 to about 4000 nuclenfides which are nseful in hybridization and
antplification technologics are described in Table 4, colurmm 4.
1v. Ldentification and Bditing of Coding Sequences firom Geromic DNA

Putative proteases were initially identified by running the Genscan gene identification progeam
againsl public zenoimic sequence databases (e.g.. ghpri and ghing). Genscan is a general-purpose gene
identification progeam which analyzes penomic N A sequences frome a variery of organisins (See
Burge, C. awd 8. Kaslin (19973 T, Mal. Bicl. 268.75-94, and Burpg, C. and S. Karfin (1998) Curr,
Opin. Strucl. Biol. §:346-354). The program concatenates predicted exons to [onu an assenibied
CINA sedquente extending from: a methionine (o & stop codon, The culput of Genscan is a FASTA
database of polyoucleotide and polypeptide sequences. The waximmn range of sequence for Genscan.
1o analyze at once was sef 0 30 kb, To determing which of these Genscan predicted cDNA sequences
encode proteases, the cacoded polypeptides were anstyzed by querying against PRAM narfels for
proteases. Potential proreases were alzo identified by bomology to Incyie cDNA sequences thar had
‘been annotated as proteases. These sclected Genscan-predicted sequences were then compared by
BLAST analysis to the genpept and gbpri public databuses. Where necessary, lhe Genscan-predicted
sequences were then edited by comparison to the top BLAST hit from genpept to correct errors in the
sequence predicted by Gensean, such as extra or emitied exons. BLAST analysis was w130 used to find
any mcyte cDNA or public cDNA. coverags of the Genscan-predicted sequences, thus providing
avidenge [ ITanscription. Wien Incyte cDNA coverage was avalable, this mfonnation was used to
correct or confirm the Genscan pradicted sequence. Pl length palynuclectide sequences were oblained
by assembling Genscan-predicted coding scquences with Ineyte cDNA sequences and/or public cDN A
scquences using the asscinbly proccss described in Example 0. Alternatively, full length
polyauclectide sequences were derived entirely from edited or unedited Genscan-predicted coding
SequeEnces,

V. Assembly of Genemic Sequence Data with ¢cDVA Sequence Data
“Stitched" Seguences

Partial ¢CDMNA sequences were extended with exons predicted by the Genscan gene idenlification
program described ia Ezample IV. Parttal cINNAs assembled ae described in Example 0T were mapped
to genomic DNA and parsed into clusters eontaining related cDMAs and Gensean exon pradictions from

OLE Cr mare acovinic sequences. Each cluster was analyzed using an algorittim bascd on graph theory
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and dynaire programming ko interate cIMA amd penowic infonnation, generating possible splive
variants thal wete subsequenily confirmed, edited, or axtended 1o create a full leagth sequonce.
Scqueace intervals in witicl ihe earire Iengh of (he inferval was preseti. on more than one Sequeace in
the cluster wera idenlified. and intervals thos idenificd swere congidercd i be cquivalaat by Wansitivity.
For example, if an interval was present on a e[DNA and hwo genomic sequences, then all three intervals
were considered 1o be equivalent. This process alkows unrelated bul consecelive genomic sequences to
be brought together, brideed by ¢DMA sequence, Inlervals thos identified were then “stitched” fogether
by the stitching algorithne in the order that they appear along their parent sequences to gencrate tha
lomgest possible sequenee, as well as sequence variants, Linkages between imervals which proceed
alimg sne type of parent seduence (DA 10 cDNA of genonic scquance (0 ZeRomic SCRueice) ware
given prefereace over linkages which change parent type (cDNA to gonomic scquence). 'Ihie resultant
stitched sequences ware translated and compared Iy BLAST analysis to the genpept and ghpri public
databages. Incorrect exons predicted by Genscan wore corrected by comparison to the top BLAST hit
from genprept. Sequences were (urther exlonded with addfitforal cDINA sequences, or by inspection of
genomic DNA, wien necessary.
“'Stretehed” Sequences

Partial DNA sequences were extended to full length with an algorithin based on BLAST
analysis. Fitst, partial cDINAS assembled as descrited in Example [0 were queried against public
daiabases such as the GenBank primale, rodent, manoalian, vertebrate, and eukaryote databases using
the BLAST program. The ncaresi GezBank peotein homolog was then compared by BLAST apalysis-
(o gither Incytc cDNA zequences or GenScan exon predicied sequences described in Example [V, A
chimeric protein was gencraled by wsing the resultant high-sconing scgment pairs (HSPs) to map the
translated sequencas onto the GenBaitk protein homnlog.  Insertions or deletions way occar it the
chimeric protein with respect 1 the efiginal GenBank prolein homalog, The GenBark protein homealog,
the chimeric protein, or both were used as probes to search for homologous genamic sequences from the
public human gensome daabases. Partial DINA sequences wers therafore “stretched” or exlended by the
addition of homolegous genciie sequences. The resaliant siretcied sequences were examined 1o
deterniine whether it conlained a compleie ene.
V1. Chramasomal Mapping of PRTS Encoding Palynocleotides

The sequences which were used to assemble SEQ IT> N0 15-28 were compared with
sequences from tw Toeyte LIFESEQ datubase and public domuin databases using BLAST and othier
implementations of he Smith-Walerman algoritho. Sequences from these databases that malched
SEQ D NOx15-28 were agsembled into cluslers of configuous :and nverlapping sequchces using
asscmubly algorithms such as Phrap (Table 7). Radiation hybrid and genctic mapping data available
from public resources such as the Stanford Human Genome Center (SHGC), Whitehead Institute for
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Genome Researcht (WIGR), and Généthon were uged o defermioe if any of the clustered sequences
had heen previonsly mapped. Inchgion of 3 mapped scquence in a closter resulled in the assignment
of all sequences of that cluster, including ils particular SEQ 1D NO:, 1 that map location.

Map locations are represenied by ranges, or intervals, or human cheomosomes. The map
position of an inferval, in centtMorgans. is ncasured relative to the terminus of the chromosome’s p-
army. {The cenidMorgan (¢M) iz a unit of measurerment baved on recombination Tequencies between,
chromosomat markers. On average, 1 oM is roughly equivalent 1o 1 negabass (Mb) of IDNA in
humans, although this can very widsly due to hat and cold spots of recombination.) The cM
distances are based on genetic markers mapped by Géndthon whiclk: provide boundaries for radiution
hybrid markers whese sequences wers included i each of the clasters. Human penome maps and
other fegources available to the public, such ax the NCEI "GeneMap' 29" Workd Wide Web site
{hpu/www pebinlin.nib. gov/genemaps), Gan be employed to determing i previously identified
discase genes map within or in proximily to \he intervals indicated above.

VII.  Anabysis of Polynucleotide Expression

Northern analysis is a lahoratory technigne used o deicet the presonce of & transcript of a gene
and nvolves e hybridization of o labeled nuclentide sequence 1o a membrane on which RNAS {rom a
pacticular cell sype or Hssue have been bound, (See, e.g,, Sambrack, supce, ch. 7; Ausubel (1955}
supra, ch. 4 and 16.)

Analogous computer techiniques applying BLAST were used te search for identtcal or related
maolecules in cDNA. datsbases such as GenBank or LIFESEQ (locyee CGenomiics). This analysis is
much Laster ihan muliiple meinbrane-based hybridizations. In addition, the sensitiviiy of the comyputer
s¢arch can be modified to derermine whether any pacticular mateli is categoreed as exact oo sinailar.

The basis of the search is e praduct score, which is defined as:

BLAST Scgre x Percent Identity
5 x iz {length(Seq, 1), lenuti(Seq. 27}

The product scorc takes into account both the degree of similarity betwveen two sequences ang the lengih
of the. sequence miateh, The produet score is a normalized valoe between & and 100, and is calcolated
as follows: the BLAST score is multiplied by the pereent nucleotide identity and the product is divided
Ty {5 times e leogth of the shortar of the two sequences). The BLAST score is calculated by
assigning a score of +5 for every base thin matches in a high-scoring segment pair (HSP), and -4 for
every wismateh. Two scyuences may share more than one HSF (separated by gapsh. If there is morc
than onc HSP, then the pair with the highest BLAST score is used to calculute the product score. The
product score represents a balance between fractianat overlap and quality in a BLAST alignment. For
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example, a product score of 100 is produced ouly for 100% identity over the entire length of (he shorter
of (he two sequences being compared. A product score of 70 is produced cither by 1009 identity and
FO% vverlap al one end, o by 83% idantity and 100% overlap al the other, A product score of 50 is
produced sither by 100% identity and 30% overlap at one end, or 79% identity and 100% overlap.

Alternatively, polynucleotide soguences encoding PRTS arc analyzed with respect to the tissue
sarees from which they were dorived. For exanple, some full length sequences are assembled, at least
in part, with overiapping Incyte cDMNA sequences {sce Exampic 111). Hach cDNA scquence is desfved
from a cDNA library congiructed from a himan fissue. Each hagnan iigsue is classiffed into one of the
following organdtissue categnries: cardiovascular systeny connective tissue, digestive systens;
embryonic slruclures; endocrine system; exovring glands; gendialia, female; genitaliz, male; germ cells,
hemic atkd immune systeny, Tiver, muscolaskeletd] SYSieny, arvols SPSTRNY pancreas; Tespiralony
systeny; sense organs; skin, stotnatognathic system; unclassified/inixed; or unnary tract. The movber of
libracies in each calggory is counled and dividad by the total number of libraries across all cafegories.
Similarly, each buman tiszue is classified into one of Uhe following disease/condition categories: cancer,
cell Tipe, devélnpmental, inflammalion, reurological, trauma, cardiovascnlur, peoled, and other, and the
aumber of libraries in each calegory is counted and divided by the total member of libraries across all
valegories, The resulting pevientages reflect the tissue- and disease-specific exprassion of cDINA
encoding PRTS. ¢DNA sequences and cDNA library/tissue infurmation arc foond in the LIFESEQ
GOLD database (Iocyte Gepomics, Palo Alte CA).

VIII. Exfension of PRTS Encoeding Polynuclenfides

Full feggth polynucleotide sequences wers aiso produeced by eslension of an appropriate
Fragment of the full length molecule using dligomclectide priwers desigped from this fragment. Oue
primer was synthesized (o initiate 3° eatension of e known fragment, and tie other primer was
synthesized 1o inftiate 3° extension of the known fragment. The initial primers were designad using
QLIGO 4.0f software (National Biosciences), or #nather appropriste program, to be about 22 to 30
oucleutides in length, to have a GC content of about 50% or more, and to anocal o the target ssqucnce
af teniperatures af about 68 °C 1o about 72°C. Any stretcl: of nucleotides which wooid result in hairpin
sirectures and primer-primer dimerizations was avoided.

Selected wman cDINA librarics were used to extend the sequence. If mocc than one extension
Was necessary of desived, adiitfonil or nested sels of primers were designed.

High fidelity amplificalion was obiained by PCR using methods well known in the art. PCR
was performed in 96-well plutes using the PTC-200 thormial eyeler (MJ Research, Inc.). The reaction
mix contained DA template, 200 nmol of sack primer, reaction buffor comtaining Mg, (WH,),SCy,
and 2-mercaptoethanct, Taq DINA polymerase (Amerstan Pharmacia Biotech), ELONGASE enzyme
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{Life. Ll'cchnologies), and Pfu DNA polymerase (Stratagene), with the following paramaters for primer
air PCLA and PCI 8: Step 1: $4°C, 3 1min; Step 2. 947, 15 s
2 miiy; Step 5: Steps 2, 3, and 4 repeated 20 times; Step 6: 68°C, 5 win; Step 7: storage al 4°C. o the

Step 3: 60°C, 1ivin; Slep 4: 68°C,

alternative, the parameters for primer pair L7 and SK+ were as Tollows: Step 1: 94°C, 3 min; Step 2:
94°C, 15 see; Step 1 57°C, 1 min; Step 4: 68°C, 2 min; Step 5: Sieps 2, 3, and 4 repoated 24} lines;
Step 6: 68°C, 5 min; Step 7: storage a1 4°C.

The concentration of DNA in sach well was determined by dispensing 100 p] PICOGREEN
quapiitation reagent (0.25% (vAv) FICGGREEN; Molecular Probes, Eugene OR) dissolved in 1X TE
and 0.5 pi of undiluted PCR product into cach welt of an opagque fluorisneter plaie (Corning Costar,
Acton MA), allowing the DNA to bind to the reagent. The plate was scanned o a Fluorogkan IT
¢{Labsystems Oy, Helsinki, Finland) to measure the flucrescence of the sampls and to quantify the
conceptration of DNA. A 5 £ 16 10 w0 aliquot of the: reaction mixtire was analyzed by dectropboresia
on g 1 % agarose gel 10 determine which reactions were suceessiul in extending the sequence.

The extended meclentides were desalted an conventrated, transferred to 384-well plates,
digested with Cvill cholera virus endonuclease (Molecular Biology Research, Madtison W), and
sonicated or sheared prior & religation irfo pUC 18 vector (Amcrsham Pharmacia Biotoch). For
sbotgun sequencing, e digested nuckeotides were separated on Tow conceniraiion (0.6 10 (8% agarose
gels, fragments were croised, and agar digested with Agar ACE (Promcga). Extercled elones were:
religrated 1using T4 ligase (New England Biolahg, Beverly MA) into pUC 18 vector (Amersham,
Phatmacia Biotech), ireated with Pfu DNA polymerase (Stratagenc) to fill-in restriction site overhangs,
and transfected inte competent E. coli cells. Transtormed cells were soected on antihiotic-oontaining
miediz, and individnal colenles were picked and calturedd overnight a1 37°C in 384-welt plates iz LB/ 2x
cath hquid mediz.

The cells weraTysed, and DN A was amplified by FCR osing Taq DN A, palymerase (Anershain
Pharmacia Biotech} and Pfu DNA polymerase (Strafagene) wilh the foflowing parameters: Step 1
$4°C, 3 min; Step 2: 947C, 15 sec, Step 3: 60°C, 1 min; Step 4. 72°C, 2 min; Step 3: sleps 2. 3, and &
repeated 29 Gimes; Step 6: 72°C, 5 mim, Step 7> storage al 47C. DNA was guantified by PICOGREEN
yeagenl (Molecular Probes) as described above, Samples with Iow DNA recoverics were reamplificd
asing the same conditions as described above. Samples were diluted with 20% dimefaysulfoxide (1:2,
viv), and sequenced using DYENAMIC cnorgy transfer scquencing primers and the DYENAMIC
DIRECT kit (Aniersham Pharmacia Biotechy or the AB! PRISM BIGDYE Tervwinator cycle
sequencing ready reaction kit (Applied Biosystems).

InTike manver, {ll lengih polynucleoride sequences are verified using the above procedures or
ate used to obtair 5 repulatOry sequences nsing the above procedure along with aligenuclectides
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designed for such extension, and an approprigte genomic librarg,
IX. Labeling samd Use of Individual Hybridization Probes

Hybridization probes detived from SEQ 1D NG 15-28 are employed to screen cDINAE, genunic
DNAs, or mRMAs. Although the labeling of cligonucieotides, consisting of sbout 20 base pairs, is
specifically deseribed, essentially the same peocedure s used with larger nocleatide framnents.
Migoncleatides are designed using siale-of-the-art software such as OLIGO 4.06 sofrware (Mational
Biosciences) and Tabeled by combining 50 pimal of sach oigomer, 230 R of [y-P) adsnosine
friphosphate (Amersham Phaomacia Biotech), and T4 potynucleotide kinase (DuPunt KEN, Boslon
MA). The Tabeled oligoracleotides are substantially purified using a SEPHADEX (-25 superfine sive
exclusion dextran bead eolomn (Amersham Pharmacia Biotech). An aliquot conraining 107 counts per
minute of 1he labeled probe is used in a typicdl membrane-based hybridicarion avalysis of tuman
genomic DNA digested with one of the following endonncleases: Ase [, Bl I, BcoRL Pst I, Xba I, ar
P IL(DuPont NEN}.

The DNA from cach digest is fractionaied on 2 0.7% agarose gel and Urzusfemred fo aylon
membranes (Nytran Flus, Schleicher & Schuell, Durham MH). Hybridization is carried out for 16
hours at 40°C. Ter remove nonspeetfic signals, blots ave sciuentially washed at roum temperature

under conditions of up 1o, for example, 0.1 x saline sodhum citrate awd &.5% sodium dodecyl sulfnte.

. Hybridization patterns arc visualized vaing autoradiography or an alicrnative imaging means ancd

compared.
X. Microarrays

The linkage or synthesis of array efements upon. & microarray can be achieved utlizing
photolithegraphy, piezoelectric printing {Ink-jet privting, See, e.g., Baldeschwellier, Supra.), mechanical
mictospoliing technologies, and derivatives thereof. The substrate in each of the aforementioned
technelogies shotid be weiform and solid with a nen-porous suface (Schena (1999), supra). Suggested
substrates include silicon, silica, glass slides, glass chips, and silicon wafers. Allernatively, a procedure
analogous L a dot ar slot blot may alse be used 1o arrange and link elements Lo the surface of a
snbstrafe using theemal, UV, chemicyd, or mechanical bogding procedures, A ypical array may be
produced using available methods and machines well Jmown o those of ordinary skill in the art and may
contain any appropriate nember of Slements. (Sec, e.g., Schena, M. ol al. (1995) Svience 270:467-470;
Shafon, D. ot al. {1996) Genome Res. ¢:639-643; Marshall, A and J. Bodgson (1998 Nat. Biotechnol.
15:27-31)

Tl iength cDMAs, Hxpressed Sequence Tags (ESTs), or fragtnents or ailpomers thereof may
comprise the clesnents of the miceoarray. Pragnents or cligomers suttable for hybridfization can be

selected using software well known in the art such us LASERGENE software (DNASTAR). The atray
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clements are hybridized with polynaciectides in @ bidlogical sample. The polynucleotides in the
viclogival sample are conjuyaied to a fluorescent label or ofher molecular tag for ease of detcction.
Adter hybridization, nonbybridized nocleotides from the biological sample are removed, and 4
{lugrascenes seanner 19 used (o detect Tnbridization at cach array clement. Alternalively, laser
desorbtion and wass spectrometry may be used for detection of hybridization. The degres of
complementarity and (he relative abundance ol each polynucleolide which hybridizes 10 an elefuent on
fhe micToarray may be assessed. In ope esnbodiment, microarray preparation and usage is described in
detail below.
Tigsue or Celt Sampls Preparation

Tirat RNA is isolated from tissue samples wsing the gnanidiniom thiccyanale method and
poly(A)* RNA is purified using the oligo-(dT) cellulose method. Each paiy(A)* KNA sample is
reverse transeribed using MMLY reverse-transeriptase, 0.03 pg/pd oligo-{dT) primer (2lmer), 1 fivst
strand buffer, 0.03 units/yl RNase inhibitor, 500 pM dALP, 300 pM GGTP, 500 M ATTP, 40 pM
dCTF, 40 pM dCTF-Cy3 (BDS) or dCTP-Cy5 {Awwersham Phavmacia Bintech). The reverse
(rangeription Teaction is performed in 2 25 ml volume containing 200 ny poty(A)Y* RNA with
GEMBRIGHT kits (Incyte). Specitic control poly[A)" RINAs are synihesized by in vitro franscripion
Jrom. pon-coding yeast genomic DNA, Afier incubarton at 37°C for 2 hr, each reaction sample {onc

with Cy3 aad another with Cy5 labeling) is treated with 2.5 md of 0.5M sodivm hydroxide and
incubated for 20 mimutes af 83° C to the stop e reaction and degrade the RNA. Samples are purifted
using wo successive CHROMA SFIN 36 gel fltration spin columns (CLONTLCH Lahoratorics, Inc.
(CLONTECH), Palo Alio CA) and after cotmbining, both reaction samples are cthanol precipitated
using 1 o of glycogen {1 mg/ml), 60 ml sodauwn acetate, and 300 ol of 100% ethancl, The sawple i
then dricd o completion using a SpesdVAC (Savant Instrunents Tnc., Holbrook NY) end
resuspended in 14 pl 3X SSC/0.2% SDS.

Microarcay Preparation

Sequences of the present invealion are used to generate array elements. Bach amay element is
amplified from bacterial cells containing veclors with cloned cDNA inserts. PCR arnplification uses
primers camplementary to the vector sequences flanking the cDNA insert. Array elemenis are
amplified in thirly eycles of PCR. from an initial quantity of 1-2 og to 2 final quandity greater than 3
pg. Amplified array elements are then purified wsing SEPHACRYL-400 (Amessham Pharmacia
Bintech).

Purified array elements are immobdfized on polymer-coated glass slides. Glags mictascope
slides (Corning) are cleaned by olirasound in .15 SDS and acetone, with cxiensive distilled water
washes between and after Geatments. Clags slides are iched in 4% hydvoflnoric achd (VWR.
Scientilic Products Corporation (VWR), West Chestor PA), washed extensively in distilled water, and
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costed with 0.05% aminopropyl silane (Sigima) in 95% eilranol. Coated slides ars cored ina 110°C
Oven.

Array efements are applied to the coated ghass substrate using a procedore described] in US
Pateni Nu. 3,807,522 , incorporated hezetn by reference. 1 pl of the array element DNA, at an average
concentration of 100 ng/ul, is leaded i the cpen capiiiay printing @lement by a high-specd rebntic
apparatas. The apparatus thea deposits about 5 ol of array element sample per slide.

nictoarrays are UV-crosslinked using 8 STRATALINEER UV-crosslinker (Stratagens).
Microarrays ars washed at room mperature once in 0.2% SDS and three times in distilled waier.
Han-speciflic hinding siies are blocked by incubation of microacrays in 0.2% casein in phosphate
yifered saline (PS5} { Tropix, Inc., Bedford MA) for 30 minutes at 60°C &llowed by washes i
(.2% SDS und distified wafer as betore.

Hyhridizatipn

Hybridization reactions conlain 2 gt of sample mixiure consisting of 0.2 vug cach of Cy3 and
Cy5 labelad cDNA synthesis products in 3X SSC, 0.2% SDS hybridization bufier. The sanple
mixture is heated to §3"C for 3 minuies nmc] i aliquoted onto the miagarmay swiface and covered with
an 1.4 cin® coverslip, The wrrays are transferred 0 a waterpraot chamber having a cavity fust slightly
larger than a microscope slide. The charber is kept at 1(K)% humidity internally by the. addition of
140 11 of 5X §5C in 4 comer of the chamber. The chamber contaiding the amays is incabaterd for
sbout 6.3 hours at 60"C. The arrays ave washed for 10 min ot 45°C in a first wash bater (1X §8C,
0.1% SDE). three thnes for 10 minutes cach at 457 (2 in 4 seeoud wash utfer {1.1X S8C), und dried.
Detection

Reporter-labeled hybridization comypiexes are detected with a microscope equipped with an
Inneva 70 mixed gas 16 W lager (Coherent, Inc., Sapta Clara CA) copable of gensrating spectral taes
at 488 nm for exciration of Cy2 and at €32 nm for excitiion of CyS. The exciiation laser Hght 1§
focused on the array using @ 20X microscope abjective (Nikon, Inc., Melville NY). ‘The slide
containing the array is placed on a computer-controfled X-Y stage on the microscope and rastar-
scannzd past the objective. The 1.8 o % 1.8 cm array used in the present example is scanned with a
resolution of 28 micrometcers.

I bwr separate scans, & mixed gas multiline lager excites the 1wo lucerophores sequentially.
Emitted light is split, bused oo wavelength, into two photomaltiplier tube detectors (PMT R1477,
Hunwnatss Photonics Systewms, Bridgewater NJ) correspending 1o the two hiorophores. Appropnate
filters positioned between the array and the photamultiplier tubes are used to filter the signals. The
oimission maxima of the funrophores used are 363 nm for Cy3 and 550 mn for Cy5. Back amay is
typically scanmed twice, ape scan per fluosophore using the appropriate (tiers al the Taser sourcs,

although e apparafrs ie capable of recording the spectra from both fluorophores stimultancously.

it
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The sensitivity of the scans ts typically calibrated using the signal intensity generated Dy a
cDNA conlrel specics added to the sainple mixiure at @ known cohcentration. A specific location ou
the array contains @ complemnentary DINA sequence, allowing the intensity of the signai at that
location to be correlated with a weight ratio of hyhridizing species of 110,000, When two sanples
From difTerent sources (.8, representing test and control cells), each labeled with a differsnt
fluarophore, are hybridized to a singte array tor the purpose of identifving genes that arc differcniially
expressed, the calibration is doue by labeling sampley of the culibrating DINA with the two
flugrophores wid adding identical amounts of 2uch 1o 1he hyhridization mixiore.

The: ouipot of the photomultiplier tabe is digitized osing a 12-bit RTT-83511 analog-io-digital
£A/D) comversion board (Analog Devices, Inc, Norwood MA} installed in an [BM-compatible PC
computer. The digitized data arc displayed as an image where the signal iotensity 15 mapped using a
Timear 20-color transformation 10 a psendocolor scale ranging from blue (ow sigeal) t red (high
signal}. The data is also analyzed quantitatively. Where two didferent [Tuorophores are excited and
measurcd simultancously, the data are Grst corrected for optical crosstalk (due fo overlapping
Smission spectra) between e finorophores using cach tluerophore’s cmission spectrom.

A grid is superimposed over the fluorescence signal image such thal e signal from each spot
is centercd in each element of he gid. The fMuorescence signal wilhin each element is then integrated
o obtain a numerical value corresponding b the average intensity of the signal. The software nsed
for signal analysts is the GEMTOOLS gene expression analysis program (Incyte).

Xl Comyp ¥ Polymucleotid

Sexquences complementary 10 the PRTE-eacoding sequences, or any parts thereof, are used fo
delect, decrease, or iohibit expression of naturally occurring PRTS, Althoagh use of oligonuclactides
comprising frow aboul 15 1o 30 base pairs is described, essentially the same procedure is used with,
smalier or with larger sequence fragments. Appropriale oligomrcleotices are desipned nsing OLICGH)
4.06 soilware (Matiomal Biosciences) and the coding sequence of FRTS. To wahibit transcription, a
complementary oligonucteotide: is designed from the most uniyue 5 sequente wnd wsed tO prevent.
promoter binding to the coding sequeace. To inhibit translation, a complementary cligemuclootide is
designed to prevent ribosomal binding to the PRTS-encoding transcript.

XIL  Expression of PKTS

Expression and purification of FRTS is achieved using bacterial or vines-baged expression
systems. For expression of PRTS in bacteria, ¢DNA is subcloned inte an uppropriaie vector containing
an antibiofic resistance gene and an inducible promoter thal directs high levels of cDIN A transeription.
Exampics of such promoters include, but are not Linited 1o, the frp-lae (tac) hybrid promoter and the
T3 qr T7 bacteriophage promater in conjunction with the lac operator regulatory glement,

Reconbinint vectors arc transformedt into suilable bacterial hosts, e.g., BLZIDE?). Amtibiatic
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rexistant bacteria express PRTS upon induction with isoprapyl hota-D-thiogalactopyranoside (IPTG).
Expregsion of PRTS in cukaryolic cclls 16 achieved by infecting insect or mammalian cell lines with
recombinant Autopraphica califgrnica miclear polyhedrosis vims (AcMNPVY), commonly known as
baculovirng. The noncesential polyhedein gene of baculovirns is replaced with cXNA encoding PRTS
by efther homologans recombitation or bacterial-ediated transposition iuvalving transfer plasmid
intermediates. Viral infectivily is mainlained and e sirong polynedrin promater drives high Jevels of
cDNA transeription.  Recombinant hacalovins is used to infect Spodepters frugirerda (S19) inscet
cells in most cases, or human hepatocytes, in same cases. Indection of the latter requires acdditianal
genelic maddificaiins 1o baculevirs, (Ses Engelbard, E.K. et al. (1994} Proc. Nall, Acad, Sci. USA
91:3224-3227; Sundig. V. et al. (1996) Hun, Gene Ther, 7;1537-1943 )

In most expression systems, PRTS is synihesired as a fsion protein with, ep., shriathione S-
transferase {GST) or a peptide epitope tag. such as FLAG or §-His, permitiing rapid, single-step,
affinity-hased purification of recombinant fusion protein from crade cell ysates. GST, a 26-Kilodaiton
erzyme from Schistosoma japonicum, enahles the purification of fusion proteins on immobilized
glutathione under conditions that maintain probein activity and antigenicity {Amersham Pharmacia
Bintech), Following putification, the G3T moiety can be profeclytically cleaved from PRTS at
specificaily engineered sites. FLLAG, an 8-amiuo acid peptide, epables immncalfinity purification
using connpercially available monoclional and polyclonal anti-FLAG antibodles (Bastman Kodak). 6-
His, a siretch of six consecutive histidine residues, enables porification on metal-chelute resing
(QIAGEN). Methods for protein expression snd purification are discussed in Ausubef (1995, sudra,
<h. 10 and 16). Poriffed PRTS obtained by these methods can be used directly in the assays shown in
Examples VI, XV, XV, and X1X, where applicable.

XII. Funciional Assays

FRTS function is assessed by expressing the sequences cnoeding FRTS at physiologically
elevated levels in mammalisn cell culters systems. ¢DNA is subcloned into @ mammalian expression
vector containing a strang promater that drives high Tevels of c2NA exprassion. Vectors of choice
include PCMV SPORT {Life Technologies) and PCR3.1 (Invitroget, Carlsbad CA), both of which
cottaih the cytomegalovieus prowter. 5-10 pg of recombinant vector are transienly transfected Into &
turman celi Mne, for example, an endothelial or henmtbpofaic vell line, using efther liposone
formulations or eleclroporation. 1-2 gy of an additional plasmic containing sequences encoding &
marker prolein are co-lransfected. Expression of u raurker protein provides a means o distinguish
transfected eells from nontransfected cells and is 2 reliable predictor of cDNA expression from the
recombinant vector. Marker proteins of choice incInde, e.g., Green Fluorescent Protein (GFP;

Clontech), CD64, or & CDE4-GFP fusion protein. Flow cytomelry (FCM), an automated, laser opties-
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based icchmigue, is used to identify iransfocted cells expressing GFP or CD64-GFP and to evatuate the
apaptotie state of the cells and other cellular properties. FCM detects and qmantifies the uptake of
Muorescent moleculcs that diagnose events preceding of coincident with cell death. Thesc cvents joclude
changes io meclear DNA content as measured by staining of DNA with propidivm iodide; changes in
cell stze and gramalariry as meamred by farward light scatter and 60 degree side Tight scatrer; dawn-
regulation of DINA syothesis as tneasured by decrease in bromodeos yuridine uptake; alterations in
expression of cell surface and intracellnlar proteins as maasured by reactivity with specific antibndles;
and alierations in plasma nembrane composition as measurs! by the binding of ffuorescein-vonjugared
Aomexin 'V protein to the cell surface. Methads in low sytomelry are discussed in Ormerod, M.G.
(1994} Flow Cytometry, Gxtord, New York NY.

The influsnce of PRTS op rene expression can be assessed using highly purified populations of
cells trapsfected with sequences encoding PRTS apd either CDG4 or CDO4-GFP. CD64 and (D64
GFEP gre expressed on the serface of transfected ¢2lis and bind 10 conserved repions of human
munoglobuliu G Igl). Trapsfected cells are elficiently separatead from. noniransfected cells using
magnatic beads coated with either buman 1gG or aatibody against CD64 (DYHAL, Lake Success N
mRMNA can be purificd from the cells using metiods well known by these of skill in the art. TIxpression
of mRNA encocing PRTS and other senes of interest can be analyzed by northern analysis or
microarray techniques.

XIV. Production of PRTS Specific Antibodics

PRTS substantially purtfiesd using polyacrylanide gel electrophorests (PAGE; see, ©.2..
Harrington, M.G. (1990) Methods Eneyrool. 132:488-493), o other porification techniques, is nsed (o
immunize rabbits and to produce antibodiss using standard protocals.

Alrernatively, the PRTS amino acid serquence 15 analyzed using LASERGENE softwarc
{DNASTAR) to determine regions of high irmmunogenicity, and a corresponding dligopeptide is
synthesized and vsed to rajse antibodies by means known to those of skill in the st Methods for
selection of appropuiat epilopes, such as those near the C-torminus or in hydrophilic regions arc well
described in the aet. (Sec, c.g., Ausobel, 1993, supra, ch. 11.)

Typically, sligopaptites of about 1.3 residues in length are synihesized using an ABI 431A
peptide synthesizer (Apphed Binsystems} using FMOU chemisiry and coupled to KLH (Sigma-
Aldrich, 1. Louis MO} by reaciion with N-maleimidobenzoyl-N-bydrosysuccininide ester (MBS) w0
increase immunogenicity. (See, e.g., Ausubel, 1993, supra.) Rabbits are immunized with the
oligopeptide-KLH coraplex in complete Frounds adjnvant. Resulting antizeca are tested for antipeptide
and anti-PRTS activity by, for example. binding the peptide ox PRTS to 2 substrate, blecking with 1%

BSA, reacting with rabbit antisera, washing, and reactipg with radio-iodinated goat anti-rabhit 1g4.

7
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XV.  Purification of Naturally Oceusring PRTS Using Specific Aotibodies

Naturally cuentring or recombinant FRTS s substantially purified by iummonoailimity
chromasography using aniibadies specific for FRTS. Am imnunpafSuily column is consitacted by
covalently coupling anti-PRTS antibody 1o an activated chromatographic rcsili, such as CHNBr-activated
SEPHAROSE {Amersham Pharmacia Biotech). Aller the conpling, tie resin is blocked and washed
according 10 the manuifcnrer’s Instrictions,

Mediz containing PRTS arc passed over the immunoaffinity column, and the column is washed
under conditions that ailow the preferential absocbance of PRTS (e.g., high fonic strength buffors in the
presence of detergent), The columin is clufed wider conditions that disrupt antibody/PRTS binding
(c.g., abuffor of pH 2 to pH. 3, or 2 Wigh concendration of a chaoirope, such as urca or thincyansic tom),
and PRTS is coflected.

XV1.  [Identification of Molecules Which [nteract with PRI1S

PRTS, of bivlogically active fragments theesof, are labeled with *T Bolton-Fhunter reagent.
(Ses, e.g., Bollom AE. and WM. Hunter (1973) Bioche 1. 133:529-539)) Candidate molecyles
previously arrayed in the wells of 2 multi-well plate ate incubared with the labeled PRTS, washed, amd
any wells with Jubeled PRTS corpplex are assayed. Datu obtained using different concentrations of
PRTS are used 10 calculate values for the mimber, affioity, and association of PRTS widh the candidate
molecutes,

Alternatively, molecules interacting with FRTS wre analyzed using the yeast two-hybrid
sysiem a8 deseribedd i Frelds, 5. and O, Song (198%) Nalure 340:245-246, or using commercially
availahle kits based on the two-iybrid system, such as the MATCHMAKER system (Clontech).

PRTS may also be wsed in the PATHCALLING process (CuraGen Corp., New Haven CT)
which employs the yeast two-hybrid systam in a high-throughput manner to determing all ineeractiens
betwean the proteing encoded by two large librarics of genes (Nandabalan, K. et al. (2000 U.S. Patent
Mo, 8.057,101).

XVIL. Demonstration of PRTS Activity

Protease activity is measared by the hydrolysis of appropriate synthetic peptide substrates
coitjogated with various chramogenic moleenles in which the degree of hydrolysis is quantified by
specirophotomerric (er Huoremeiric) absazption of ine released coromophore (Beynon, R.J. and J.8.
Bond (1994) Protealylic Epevnies; & Praclical Approsch, Oxfird University Press, New York NY,
pp.25-55). Peptide substrales are designed according o the category of protease aclivity as
endapeptidase (sorine. cysteine, aspartic proteases. of metalloproteases), aminopeptidase Jeucine
aminopeptidase), or carbexypeptidase {carboxypeptidases A and B, procaliagen C-proteinssc).
Commuponly used clromogens are 2-naphthylamine, 4-nitroaniline, and furylacrylic acid. Assays ere

80
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rerfirmed af ambient 1enpeciture and contiio an alicuot of the enzyine dud (he wppropriate substrste in
i suilable buffer. Reactions are carried oul in an optical cuvette, and the incrcase/docrerse in
absorpance of the cdiromogen released duaing hydrolysis of the peptide substrale is weasured. The
chinge in absorbance is proportional Lo the enzyime activity in the assay.

An aiternute assay for ubiquitin hydrolase activity measures the hydrolysis of a ubiquitin
precursor, The assay is perforpyed at ambient tentperature and Containg ah aliquot of PRTS aod the
sppropriate substrate in 4 suitablc buiter. Chemically synthesized human ubignitin-valine may be used
as sobstrate. Cleavage of the C-torminal valine residue from e substrate is montiored by capillary
cleetropharesis (Franklin, K. et al. (1997) Anal. Biochem, 247:305-309).

In the alteynarive, an assay for protease aclivity takes advantage of fluorescence resonance
energy ranster (FRET) thal occurs when one donor and one acceptor finoraphore with an appropriate
spectral averlap are in close proximity, A flexible peptide linker coniaiming a cleavage site specilic for
PETS is fuscd between a red-shifted variant (RSGFPA} and 2 blue variani (BFP3) of Green Fluorescent
FProtein. This fosion protein has spectral properties thal suggest enerpy trawsfer is oceurriog from BEPS
w0 REGFP4. When 1he Tusion protein is incubated with PRTS, the subsirate is cleaved, and the two
fuprescent proteins dissociate. This §s aceonpanied hy a marked decrease in epergy tramster which is
quantified hy comparing the enission spectra before and sfter the additicn of PRTS (Mitry, R.D. et al.
£1996) Geoe 173:33-17). This asxay cam also be perfurmed in living cells. In this case the fluorescent
Aubstrate protein is expressed constitoively in cells and PRTS ix iotreduced on an inducible vector so
that FRET can be inonilored in the presence and absence of PRTS (Sagot, L et al. (1999) FEBS Lett,
A47:53-57).

XVIIL Identification of PRTS Substrates

Fhage cfislay libraries can be used (2 identily optimal substrate sequences for PRTS. A
random hexamer followed by a linker and & known antibody epitope is cloned 25 ap N-terminal
extension of gens JIT'in & filamentous phage library. Gene OT codes for & coat protein, and the spitope
will be dizplayed on e surface of cach phage particle. The library js incubated with PRTS under
proteolytic condiions so that the epitops will be removed if the hexamer codes for a PRTS cleavage
site. An antibody that rechgnizes the epitope s added along with inmabilized protein A, Uncleaved
phage, which still bear the epitope, arc removed by centrifugation. Phage in e supernatant are then
amplified and underge several more rounds of screening, Individual phage cones are (hen isolated and
sequensad, Reaction kinelics far these peplide subslrates can be studied using an assay in Example
HVIL, axd an optimal cleavage seyuence can be derived (Ke, S.H. et &t (1997} J. Biol. Chem.
272:16603-15609).

Ta sceeen for in viyg PRTS substrates, this method can be expandad t0 screen a cDNA

1
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expression library displuyed onthe surface of phage particles (T7TSELECTT10-3 Phage display
vector, Novagen, Madison, WI) or yeast celis (pYD| yeast dispiay vector kit, Invitrogen, Carisbad,
Ch). Inthis case, entire cDNAS are fused bebween Gene 1T and the appropriate epitope.

XIX. Identfication of PR'TS Inhibitars X

Compounds to he tested are arrayed in the wells of a walti-well plate in varying concentrations
alimy with an appropriate buffer and suhstrate, a5 doseribed 1 the assays in Example XVIL. PRTS
activity is weasured for cach well and the ability of cach compaund to inhibit PRTS activity can he
deterpuined, a5 well as the dose-response kinetics. This assay could glso be used 10 idantily molecules
which cnhance PRTS activity.

In the alternzlive, phage display libraries can be used (o sereen [or peptide PRTS inhibitors.
Candidates are found amang peptides which bind tightly to a prolease. In this case, multi-well plate
wells are coated witlt PRI'S and incubated with 2 random peptide phage display library or a cyclic
peptide library (Koivanen, E. et al. (1999} Nat. Biotechool. 17:768-774). Unbound phage are washed
avay and selectex! phage armplified and resereened for severa more rounds, Candidates are tegted for
PRTS inhivitory activily using an agsay described in Exaple 30V

Various modifications and variations of the deseobed methads and systems of the invention will
be apparent to those skilled ia the act withour depatrting from (he scope and spitit of the invention,
Altheugh the inventiom has beep described in conpection with certain embodimests. it shovld be
understood that the invention as claimed should not be undoly linited to such specific embodinients.
Initeed, various iociffations of the described modes for carrying out e ‘mve_nlion which are ohwvicus
1o those sKilled in inelecular biology or related Belds are intended to be within the scope of the following
clafos.

&2



JP 2004-500812 A 2004.1.15

(174)

PCTATSNO/34811

WO O/46443

83

i T AEOTT0TLVL 3 TODTEOELYL *1 POELTL
FILL0TLYL i TADSEQTLYL £T L0ELBL
AIFETELETL E] [JOFEELLTL [41 CELSEZL
dIESALERE E TUOBESLE6T 11 FECLEDE
TIOT2EERQF Be TOXLIEEPOT ot TeEEROF
TEOHERSLEE 4 TASEEABLET [3 FEEIRAA
TIOSE0ZLET ZE TADSENELET g GEDELET
TADISEIHRT T% TAJSSERLET L EFEEEN
TECLEEIT 0T o TODLEB5TTIOS 3 PR ETAE]

. TAOEELE0T [ JIEELEQBT S 8L¥D3 |
| “EOROTAILE [ OIF0TE9LE 7 TI60LE
L TEOTLELIGT a1 TAXELILTIT € [2LT3T
SED6BESELBL N EXN J268G0581T 4 5EES5ET
T808TETTLT ST TASSPEFiLT T SERFILT

(1 SPIIGAToMmATIY TOR 01 CH5 QI JBT8sdATog 0 OI oEs [EET L]
=3fcur [.mﬂuow._.uﬁ._:.m.poﬁ.' ERLlthd i oplidedl1og 23805
1 QIqel

L L L L L L L L L L L L L L L L L L L L L L L



JP 2004-500812 A 2004.1.15

(175)
PCTATSNN 34811

WO O/46443

(£6-S8T (T 3dICYE (566T) "D "HSUDOTE !

‘EtY ‘HoTanG pue ‘N 'ETSH YD TTemMuIcD) [Sustdes

owolj utezeid dTuebojwniads [RudnTprds po3wTel-UTIEYSAD | S £65580¢5 | TASTIOTLFL 1

[TadfFer sopoy) estegoid Uﬂunwmm.n: SOT-S0'F OLEERER TADBEOELRL | [l
TLo-6StE SiQdoTg ~1otd - [0 W=0TE
‘o {EBGT) CTE 30 "W CPDTUSCX ‘DLE-LEEIL VHO (PBET! CT®

a8 g 'nerop) (sdetuzsa snoayjtdoouad] ursdirniyme-—{-eudlw BL-®T T 059sTEE AoPELLGE 2T

[FUSTIYE ONnH] SECInAESTANGGIED | 91-3L°G 0560BTE | TADBLBLLGE TT

T ISnynosta snH| T SSEDTI0Sd-[AMEINIDOGAS PataEandg FOI-55 18/ 020 | TGOISLLivdt 0T

7 TERTDSETW SRE) S5EpT]0o00uTWd ] TaTPET TR OD3HSELE &

Jmlnmﬂamnuc STsdopIgedy] o5e530dd ST; Toads-uraTnaTan £L-9L"T OO0TLEEZE Tdose0zLet g
TsuRla|=

STI1TpgBUICURRY] z¢ A7TWey 9sd9p1ldsd ST 01 AJTISTIWES . go-95°| £22880Z8 | TADISEG98T £

[ST TIN5 Sup| asepl)dadoUTa® padTputT JOFA . [N LYLIgEGE LE8OTTOY E]

[EESE-HESE°5€ (BEET) Wali 10§ 'Dpeow (18R -oulg 19 3

42 5 ‘ten) [sustdes owep) aoeajoxrd Burssadosd wT3TnhIA0 pE-27 "% { 5555956 6HLE0ET s

T TsuSTERE GWOH] ATy Juawerowns wewmy BE-FE ¢ | Vveelilb FPOTEILE 2

ENTNDENE SNH] PY-{IL UeLEiue wmuﬂhnum‘uﬁ TRLITISISUT o Tl N LERSTEYD [AETAET E
T (EWBAL-ELFEATE9Z WY

STetE Cr (p6eT) CTe 39 X'[0 ‘Ta) [sustdes owey] UTsEls0Is 55-9%° T FETEFITR 6859531 z
(GOV-GRC E0 SOTHOUSD (GEET) 1¢ 49 &  Oi9[GA)

isninzsnm sn) ssesioad fursescoad oT3Taeds-uTITRBIYN 0'g 062TFESE 3%8FTLT T

ar
Soromoy 21638 TON QD | epTadeditog | oM (L 0§
HUREOSD ATTrgRaenq | Auegusp | w3four | spridedasIod

[AELAS

L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L

&4



JP 2004-500812 A 2004.1.15

(176)

L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L

- SATLOH €6TI-5¥D
= OHO-TEVIE raabrine
3 OO doU TRTITISASSHTCINANL
= -LEYTH EOPO-361D
.M SINTHE 12378 SATIOw §Yn sswejoid SAL
= -5dH1.9 SEPA-CRTA "LEFD-SLS
W anleng 'TEPY-TZEA 'SZPE-QUPA TDTRE-0UTYH
B - SANTIE "EETW-LEED THeVI-OEYA ‘80F0-660L LTRL TOWS GEES
a4 - IENKE (6LET-1%20 TTEEA-LIED T9CHM-TYIA ATEg 08TL TTBL
UR25S regwatoxd Lyued uyedeg JETS S0EL €974
fsccug iy TED-TH ‘ETV-TH :=pTidad Teubis 12T BLR ST LTTL OBL L.9% TAOTLOLTED 3
CLEN-S0ET
"TOEM-GLET CTZEU-LETA (ETTE-9TID
raredop orddy
LEET-E8TS ([LTE5-86TI "TLI1S-PLLD
FATEOK suTTmop STBuTan
CHOT~H5¥18 OTER-5%EA
HOOST 137Ts satijom Js; Ajtwe)y orsdlal
-LEIE OSTN-80TT “CETI-GTIA
uengS11I0I4 ra3Te eaT1ow SIE ATTweF ursdlil
SLNTIYC TEEW-0O0TE CLEEI-PTEL
~SdNI'd TTGEA-GLEN TDETI-¥TID "LZET-Q0THA
SHD0TE CATTWRY ulsdiy
-§dNITd BREY-LLTA TLETA-ELTA 0ETO-511D LT E¥LL 6078
YA -UTRRH PATTMRE FTSEATIONAND 05TH SL §ETL LUS 8sg TAIEB5568T [
CLEA TLWA
L6 GTLS E80S
€168 00FR PSES
TO9O-2850 “EOPH-ELTH LBTL SELL ETTIS
"@0AA-TESA ‘9SN-LBST TREOH-LTHE SEL 05ATL ZEJTR
‘pTAT-065d *LOEL-§SZS CL8[(T-0LT TEOTE SFES
S8 LLOM 1f sAN3RUbTS TEBS SEES PTET
OROT-1L,5YTd PEFTOIPAY “UWIDY-1 WIFTODTO SELL G¥LE LE9S
ROQCET BOZA-6STA Tees L9851 9¥ES
~LEY]d 11 eInjeulls TSl 6A%S LAVE
SHoOTH ASRTOIPAY CWXB]-D UTITNOTN SLLE LSTE 9BEL
s ~SdAId €68d-CTEY COLM-ZETT €CBN 9paH LYTI €IS {274
e TTAQ - SR $290TOIpAY [RPUTWISEI-3 WTITOBTAN | THsH I5ZH TEN E078 S64L SBS S50T TADOPRFLLT HL
] EEELCEEE EEFNE] EEEYE] FanpToog daI TOR
= | pur spoyl=Eg €3 TRO[ PUZ SUTRUO UoTIEAS00ATS | Mo TIeTAToUdsOYq pPIOY spradadiies | ar
= TeoTyiTeay feDolenbay SanAeuhTs TetTiualog jeraua3od QL TUTY ALY oze
=
£ 919eL

1y



JP 2004-500812 A 2004.1.15

(177)

PCTATSNO/34811

WO O/46443

BZTS HETS ZTLS

ZE¥O-L5Ta LOT8 ZE858 BrL¥L
ote atat K] FCSESCTAd LELS ICGL TICL
- T Armweey oswpraded 2y) o) AJTaRTTUIS 06E5 BBZS FLTL
UwoEds DZE-TH epI3ded Teudis E6T1 OGS 78S | G2S | TUOSEs8eT i
SBIgds SED-TH_:opridsd peabis
LLEA-L9FA “BLEM=LGEA BLIA
LUSTHNT T561
ButouTg uy ‘afeejerd-ui TRIANAR O%LS
SITLOW BEGT-GFEA ZEPS !
QRGI-LSYTT ‘LERT-ESGM 'SSE0-PSd ZOGI-FOM 98EL
1Oa04da "66RS—LEGL "LEBI-6EED ‘00GS-FOM L FES DB CEEL
~LEYTE raseanord-uz TEIIN3N BZ&5 2068 LTBS
SIRIHa BEER-SBEM "RREL-/OEN 4LEN BHLE HELS TOLE
—5dRITE TPET-TEEd ‘E9ZA-CSE4 'DTZI-SOEH PTLA Q5gH LOEE EDES £0FL
Sua0T :asepradadTe TAGRTR SuzIqueaw UZ | TEFN SOTR LSES £FEL TEES
—=dHII8 gaFD-691 I FEEN STEN L&6TL FETS LEL
e dd - EEFRIT FIH ATTorey 2SepTidsdoTielsw Ui [ gTTN £OTH 58K LSL CBBS SEEE 028 IG2LG6E9TTNS 3
ELEEEL YEE-TR_TepTiIded [euhT TLEg
SILI0X S8¢L STEE BBTS
W~ BOTI-TETD §OTE EZLTS LTS
izt lagi:y 17 sangeubis | Tezs BEI5 ELUL
~S4HITE F5P1oapAY_wray-o uragrbran | 3679 STIK GOTS TS T4 58E TasegLiney | S
EERHE, ZEL-GgH U eNdp SUBTQUSINECE ],
= an
uenses SEY-TR epyidad jeufts
DSTA-PEN QATA-TS0 “£9TA-5L]
sgwadail STD/ITO IURLSTOWRDD
SATOOR O3TA-QVD
OHOC-T.EVTH : (FaTaexd Juswe TdNoDd Ul PUnoy SETT PETE
733 ~SZFHH UTEWOR IR[N][S0CILING) UIENCD 30D | o apie | TEIS_E9ll £9g | LT | Taototsaer | v
SEEROEITL 4315 ST Senpisey aT TOR
Pur spoglal SYTIOH PUE SUTBWOT uoT3ethsonits | worTyeTAroydsoyd pIoy eprydecitod ax
TRogATEUY ‘e@ousnbes SANJEURTS TETUuRaeg TETIURod OUTUlg AU Ads

{"1002) £ Qqey,

B

L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L



JP 2004-500812 A 2004.1.15

(178)

PCTATSNO/34811

WO O/46443

|

CROG-TSYIE ¢

ER R

FECTT~28L, BYB0FA | §5900HT
iy ATTWRD S35eToApAl]

TeUTWIs] - TAKOQIBED UTATodTan

LT0Us

i TFEI-0LFS T
fgoTaehnluco
‘Burssevoxd ‘esexslsITOTYI

TRUTRIAG-TAXOgIes SUTIRRTaTRBIHUSD

T T

ACQuEd _ ‘sufEue 2TF1oeds-1aThbIaNn
— LSYTH ‘ogeroapAy uTiTRbIgn ‘egpanolg
TOLA-6BGH
] PE-HI0 ATTWEI S3SeT0ipAY
| Hdd-wmmn TEUTNLIS] - TAXOGXED UTY INRTqn
BEEI-B6TL
PT-HON ATTWE] SSERTOARAL TEOQT. LESB
| Mdd -8R TPUTLISN-TANOqTes UT3TnETYn 6T9L EESL DAESS
QT3H-E£554 BELN DTLN L5585 G583 TLVD
$JTICU £ SSBTOIPAY TTLN 1Tl GLPS Z6L8 CBES
SSTLOM ¢ 2T - TAKOGTES UTI TSI BEEN DLST | SLES LLES LEEL
CIC1-661D LTON 905 ZCES BLLS PLES
PITION T SFPTOAPAL EFPN EPHL TSEL £69T £2ER
SATIOH TRUTIASY-TAXOGEED JTITRRTAN  TOEN TLIN | ETSE 6L¥E LTS SEL TAOCEQRLET )
EEGI s30T i EEER EERTRECT W3 TON
Due spoulel ! SIT10R% pue suTEHo] uorieTizesiin | uetiwtfiondsoug pToY apTidadATod fens
TestalTeuy 7 ‘saousnhas sanarulTs TeTIUsq0g TR TIUSI0H oty oGADUT TS

L L L L L L L L L L L L L L L L L L L L L L L L L L L L

(‘Juca) ¢ 2[qe,

37



JP 2004-500812 A 2004.1.15

(179)

POULIUSHO34811

W O1/46443

L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L

! SXD0Td
W -SdniTE SCH-GTN T2SRI9]SaTANONIRD g 0L
i ! Fas-£d ECS-GRE | TEAFP0D|0EE00NT 7
i oMoa-1.s91d | TDSRIDRIUTTOUD
7 TEM-EX C eRTO0NAA |
(ATTHreI asexsysoiixoqieo
: el ta)if. | ‘autiss 'ursjoxdoAlh 'wubrs
m' —-15%7d | ‘rosynoerd O5RlelpAy S5BRsISH
A T NP _UTCUCD SSEXE] SHTANXOAIR] 835 LT FER Le IOOBSELERE 1T
_ SPID-5A TTL- L] SLOThd[LOTE0NT
fumennihorid sunpTioIIid
OHOD-55974 | ranednogaes ‘asepiided \
H (TEL070>d)
SINTES | SRE-895 'TET-TIL CPILOHA
\ SR rEEepTIded TAXCHIBD m.dowuﬂ.ﬁnhnhmi
" [raAd-darE ZELI-93 resepiidsd LAwEqn{boIAd | gt 4118 60 TAOTSEEE0T | 07
SPEO-E£93 CFAL-T[BEBLEA[COLOUAT
i irEransn aseplidedoTRism
OHCO-25¥I8 ‘pseapiadedoute ‘ouTE _
; SEP5-£5d T PELI000d
_ LETRIGUAL CICTOUR CTRULSTS !
ATRIQUITSURIL ‘UT2oIdesi1h f
L AGIOE -} ‘outz 'eszejoxdorTeiu \ ﬂ
] ~L5¥Td ‘ageToIpAy aseapTidadouiny
ez -HENGE TYFO-pCT W ALTWES wSEPII&Ed
RS BL5- 1A _epradod Hmﬁﬂm\
| EATLON tTa~-p1 aeddrz suionen
| A LECD-Epth *ooEsjoxd ouTn £L5E YEPE ZPES
T78A-E5d ‘LBE-0B[30072Td|L0LOORT T7EE 9ECA STEL
trexanau fesepiidodoriEasu £PTL €65 {£5
OHOO-L591TI8 | ‘assp1idedoutne ‘oUTR 7 ECLZ BELT TEZLL
GHER-G5EM "PRLL-GPEA ¥ 6690 L9595 £C3L
'EZEI-ELEE ‘0SEZA-SEZL ‘0024627 Zfes 74T 8P4l
SLNIYE FRELOONS LFES LEBE GLES
-SenTId reswpridadip TAuS® BURICUEN | 2PN EYPM TIN SuER SOLT LLTD GTE TOOBBERLET ]
SOSEQEIRE 5S01S BRI Tarpieey [ TON
oUe SpeyI1n| FFTIOR PUL SUTELOQ UST2EIASeIATD | motarTAzoudsoyg h=a3=it epTadediiog GaI
TRITRATEUY | ‘gwotmnbes singeudts _ Hmuu.wuloml | TeT3uSoy OETu @alour DES

(m02) ¢ 2yqu,

88



JP 2004-500812 A 2004.1.15

(180)

=
Z
£ TEEo-BLLY TIBLTBLTA
._m. PRES-SETD CGATS-FRTA 20TS-T6d
= SUD0TH ITFTOQTIY daswejoxd
mn... —84NTE 2T3xedsn [BATA PUR OTIOLTESNY |
SELV-69d
YIS —SOHHE :sgeanoxd TAazedse oTlodiesng
6ETI-8LLh FOLA-E
SATLOR raseejaxd TAxedsy
SELY-Fid :GBL-61]88:c00 | cZI005A
1saswsqexd
i e T S A ) TATTEdER TRITA PUR OTJ0AIRMUY
] L0t5-£54
. isueSTITNG ‘uteioddesATh
HOCOEd fusfowdz freubrs ‘rosanosxd
—LEFTI szetasply osgsiord TAjzedsy PaEN SYEIN
PRET-EIEN B6HIN SFIN Z508 ¥STD
JERET-BLTA ERES-0LED 'WOTA-RAT SETH Q6TH 0&L TES 375
SINTUA (YgELO0Nd BXjmeubls GLIN EHTH OPLL LTLS TEED
| -5d1178 asga10xd 2TRaRGSE [TV) UISHad soT 363M | sTrg g9na w215 L6¢ TUIRECTLE L ET
TTPE-SEY
I [ETOQTYTIUT
[TEAd —JdFH sgesjodd sutxes) surdisg
NEOSdE 1
AR 61o-TH :apraded yeubrs
| QV-PSa fELP-LF | 60ET0A[ZTTOBRA
OROA-1.3%78 raurdaag
TIVe-PovY EZET000IS
. sespuTsjesd Cewwefd
RCI0Ed “ure30IdonATh ‘zosinpazd STBUSTS
~LEYTY PIONTHTYTT asesiosd wutins cordisg OUTE |
TEDEATII0N PIVA-$9C0 oanjens(s suTaIop 9488 OTES 00€E
TTd-LAEY "ZCEI-30EA CEZS 2818 HETL
s SA20TH 'TYZH-002L "$6TI-ELTY “Fal-TiN LeEN 9ES 9TL 8SEL
e -SAWET | FEECOTE sBInjeubts urnijord suwrdias £E€TN TZER C2EL FHl {65 PTH TADFEELSTL ZL
g sasequier ! EES S 52158 | SenRTESE i3 TON
= BPUE SROTISH SITIOH P2 SUTEWo WTIETASOVATD | noTaRTAILUASOUT PTOYW spTIdadAiog ax
= TeaTnATeuy rsasuenbdy AXN3PubTy TRTRTDI0L TeTquel0g outuy @y four | Tds
=

L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L

(uoz) ¢ 9[qey),

89



JP 2004-500812 A 2004.1.15

(181)

PCTATSNO/34811

WO O/46443

0075~ TR
aIngeubts

uRpSRLTI01g sio3TqIgut seswsjoead sureysid
A - RE CETS-D(D TUTEWSp UTIRAEAS

TEoEdS

EERHH £zo-ti opTadad jeubtg
E9a013 621058
-SARITI 1300 TqTHUT Soswdord sursqsid TETR
FLo-0ED (0TL-T]5E0T0d )T 1000 TETH BEN $EI S0TE EBL -

OHCd-LEYTE jSIeTTHIYUY ' soseRiead sur=asin LGN PEN_ZHl | LL2 TS £TI5 24l Sk CASTROTLEL BT
Sa5eqeged] T £2915 CERREE T S5npisey az O
PUR SPOTI8W SITACN PUT SUTRUGT woTARTLs0nATs | uoTyeTAToydsoug prOY SpTadadiag ar
TeaTlyATRLY ‘SBOUDNDDS SANIEIETS Terauegod TeTTIeg0 ouTwy sahouy figs

L L L L L L L L L L L L L L L L L L L L L L L L L L L L

('m02) € 2qe L

90



JP 2004-500812 A 2004.1.15

(182)

=
g
s
E _ - e
= [ s8ex FFTd (TOONLISSH ] THE L9509 ﬁﬂJ
= FILT 80L (STLOLNIOO) OL5CH0E9T
¥ BYET ] TOE 6460007,
) TLCLOTAdTY] SAGERFETE €05-£%E ‘€E-T S8ET |  THDABLEOSF ET
ToE 453 TAOFTSEL0L
L35 oy TATOEERTIOL
GEE TZ0L0LIVOR) H0EIPSE oLT-1 %68 TE0P0T68LE | 8T ]
[ iiet BEDN (LBLOBOAES) THELOEGLE
| ___0SET__ TPEL (TOLONAOEC] THLFGTEEE
S i (E0LEdRALH] THOLIPEGE
535 gTET TTOLEAEROA! THYIODEEE
TG [N (TOLSHINIS ) THSPEEEYT
ZaET FLL TATEZHEDDL
TEOL Eg T@LCHOMTA |_TAQS0LETT
SIS U5 (E0LONDIE ) BATBELLLE |
297 T i (TQiCRId=a) THbS3evS 518-7 TTST TUDELILTAE LT
ZThT 516 _EASSESCI0D =
2TZY 929 TATFVLETOL ECE-95L "PIE-T
Ve 558 TATOOTSTOL | 'SBE-FTE
65< TABSERGTOL - DLG-GES ZEFT 1E05885587 a1
EEE L 9FEPSEED
[k SESE TTOHENOGAIN] TRLIELEYD |
35¢ J0%c (TOL¥AZINA] SLILDLSE
3 BE0C (EOLORONDN] SAOPBFILT
07T 385F (TOYNNATAA}) FHS1ESHES
3 TLLE TZLONLHIS| LEELSZUET
955 E66T (LONCHONITT] TRVEELLTS
(57 BIEL {SOZONISHA] THLLIBEE
S56 S5l TTGLIHNTAE | GATEGLLET
o83 865 TLONDNOKNT] THESLEETY | LTZE-£067
- TLE PED] (TOSTONAQ! TO6LLELL: ‘661-T
-] [ T (TA¥ONLNIS| THOLpIERS (STPT-6YET BENY TANSREETLT ST
g [i3
m TOTITICT TRTIIATSd uebes sauswbea g rwumﬂm_.u m@quEHUUEhHOm ION 1 g
M LB wif | i|mu.nw..._v|mm.li||. PEnosTRE | souankag a3AouL SPTARTITLITOT
=
t 2I9EL

L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L



JP 2004-500812 A 2004.1.15

(183)

&
Z
=
i
E
£
ctac 0561 TAPTE00D8XS |
BSYT I6L (E0TOMRATL) GI0GLEYT |
TEL [¥ (Z0TONWATL) 3NE5L677
TEVE BGHT TAECHTON
ZSaT 51T {TIICHRE0EA] THESOPPEL
[ _&08T STET (DLENLISHE] EESLT¢37 |
69T BYET {Z0LI0SUY0] THESTREET
314 TLre ___ (e0IONFAEL] IIBSTPRL
LT6 5535 (T0LONZIAH) LTLIE £6BT-6L8E
373 = Z0LZ091Ea] 90LGT ‘95-T '99E1-786 £6BE S60ZLET 44
S0LT ap0T ESHEATIA] LESTI
E60T TE8% {5 S 0RO 5%9
€Lt cFa TI0INEE1RR 4
| Siorz 590T CTOLORINAH) Lt
06 T {SCOOLSHLN) Lo
TT.E FODE (BOSHTS0HE) £GTE
TES T (S0LONSOEd) THLLSPE
ETLT BLZT {EOLONOAEA] 9dLT910T a85T-T £21e 85£938T 1z
ETLE [ TETIDLLSHE) ShL666T,
ESBE BEEE {ZALONONId) 9JEQ000TE
| T¥eg_ | GETT__ (ETLOILSEE) DATCEevEs
UETZ LLBT [ TLOGOIoNNT) THALIO0TSY
BLOT FRER TEOTOVAATS) LA0E60ER
LEDT [ TEQLONPAIL) SAg8E7 ot
- areT (X TNSLESTL0Y ELBT-TITT
b1 TER T (ZOLXIMATL) OATIB%51E | Sei-T “ClIee-EOLT,  €EEE TH0LEBZTIOS 0%
& ; i ar
W WOTYTS0d | Hovytaod SUBUEET A shuBwbera oygbust epPTI0E TOTUIATSd O aI DES
= . /5 sousnbag pojoRTes . souerues onAour SPTICBTONUATOL
w .
(o) ¢ 21qe],

L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L

92



JP 2004-500812 A 2004.1.15

(184)

=
Z
=
i
__m I FEV T . OIP VLD ELF0CEsh AND S E—T EI5d T TIWCELEL 14
4 ¥ELL T STP= En0 5515CF9ETRND FEIT-86L 62-T FATT BEGZLPL [
[ b T (TOMILEIAS) THPZLLGEL
| acet S1% (7OLONNTSS) SITE TE
__IEFT 9521 (TOTTERINS] S207CTLET SOE-£9 'Tri-TEY LBFT TEELSEL 9z
S8TT E] (ZOLONAVAA] CIEYELLEp
[E T (£ TA0L7VEE] TAPZLTE0L
| BEST TLUl TSONOMTTE,] TUFZ61E18 SEST-EGET
ERT 41 3EY {(TCUFad¥Al] TrERILLLY ‘H-T '905-GBE 9E51 BSELESE 14
TEL T (GEa0oNEANT) 9ITIELTOF
LOL JES (TOLGIEIN] THTSE0E8E 29-1 L1 TIEE30Y i34
96T <0t (COTLONGADL) TBOTC7GEL
€ES2 TN (LOTOMISOH) TRETFTTOE
0SE £29 (£010LI%YY) THTISOTTE
VELTE £TaT (ZTLONSHLN] LHGLDB6EE
GESE EEEE (T0¥ONNITA) TEEeFLE0
vEuZ OLST (TOLONLTIET) 9J6BEELET
(253 CESE (TTLONTYAS] ToS0G6AZT
i sic &L TTOULOGad] 93L23682F |
LaT FTLBE {ZOINLIINT] TLZBEEPET
[(3%3 X (COTOMENAT) THESQLLET
SCLZ | Tive (ZTL0IIVIE] TNOGLEESE |
TLE ] T (DZINLISEA) THLLTTEOF
0Lty H56E (ZONONE005) TBLYPEIL L
i 661 (L ECOMOROT) TEOAFEEE
] [ LETE {TOINNSACH] THSZEILO
' [ CTTL (CLIONOMOT] THZSTgLE
g A6UT (TOLTCATES] THT9EZLTE |
.95 EEFT (CZIORTZAH] THVPATLE 60BT-6F1T
T e (I0HORNLIA) TREevien ‘EHE-BILE
it 0T £5% (T Defibd¥AD) THELLTGEE . ope-1 04T @898LET £%
& aI
W WOTTE0E | NGTITS0E squsmliegg snusubery LRHUST ApTIOBTIMUATC N ar Gas
=y s 'S aousnbag PEl09TRS L SOUENDES 23Asur BPTI0STINUATOL
w ..
(me2) ¢ 2[qey,

L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L

93



JP 2004-500812 A 2004.1.15

(185)

PCTATSNO/34811

04

— FOLOTALAS,
SOLIUIILY, )

S ELONAENT
ALV

©a|ea || oa joa|ex

LORGAL
117k 2L
JONFLE"LL
LOLOEREAAY
COLONEI0D
EOLONONES
BTLOKSOHa
LONCIONT
AAeadq
$>.HUWH.._mw®HQWmH

i

1) e[| | o3|

IO dI 08
_pracelonaitos

WO O/46443

L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L



JP 2004-500812 A 2004.1.15

(186)

PCTATSNO/34811

WO O/46443

BT RN SRR T
pagesTpul ABO[oylEs CAuelnalousipt [RIsjRiIin B BULIND STEWST UeTSEINE) PIO-2R24-Lb
e woxjy poAduwel ONSST] TOUMD TREUSIDE WOXF PRNETOST ¥NH SUTsm poionxisucs seM AIexqrl

Aanrd

L OLDIAETT

“RuonoedAloll & pApA{oU; SETIabInE

snoTARZE CuseTdeosu [aned o4deT UBTUSG PBpOTouT SI0RsTy JUSTiwd -sessassqe adixs

pue WOTITMUSTINT TRSoDTW A[JUsUTwapsId 'sSusp pRachs URwrsads a3 CA[TeaTEoosoXDIR
CPETITIVERT 3Iia sware 4TS ot pirs Aydorie Tesoomr peExIew (AT{RWTxoId

whgoar 5Y) WOXT IUSWSATOAUT SHOTUTIUSD pPauous wawtoads =yl 'ATSE01H “una[T

poyseElReE 2Yy Jo =2 p Butaeds pue uswiseds Awojuonioo 9XTiCe Ay} BUTATOAUT fSTITIOR
DATIRISOTN ZTUOIHD DATIOE AT3XeAns 03 L[e3RISDON PATROTRUT ASoToyled -fewoq =8Ter Y3
70 UOTY02592 [Ejusufes aTATITAW ¢ Botinp aTewsy Uw1sedned plo-Iesf-5z e Welz poacued
8NEST] 000D GAUTDUSCAT DPOSROSTP woXF POIRT0ST D SUTST PIOnIISUeD SoM ATerqrl

Aom1d

2050MYI0D

T TEOUED UNPWOLS pue ‘sELEqeTD 1T SdA3 CSERASER

ABTNOSBACTEIED WSpn{dUT Asogsty Artwsy - Awel22I0758 TRUTWORMR pue 'AuciosnsinaToys
‘fuwefosusTds [ET0R € POPNIOUE seTiebang $NOTADRIZ 'lawigjes v pue ‘Tsmoq abxel SU3

ot userdesu VBTUSC SSESSTE APTNOSEAATIRIED ‘STATIYIZosssc ‘seasqeTh 1T edin piptifsutl
AIOYSTE FIURTIWE ~BUQUEIILDOUDDE ¢ APeIL @ATSPAUT U PenedIpuT SNSST] IcWn] poleTacsse
Bq Ao7 ABoToyieg -Auogoeivsricued Teiciqns [EOTRRS HUTINp STRU2] ULTSEORED DRIO-IT2K
—5g E HMOZ3 PRACWST BNSSTA OTIRSIsURd ©OIF PAIRTOST W SUTST pa)onIIsUss sen ATeiqrl

ADNTS

BOLOCHIAYS

“SouegETp 1L 20A] DUE 'OSEaSip AIPIIF AIDUCIOD DI110AS(CSOIIAR

‘worapIegur TeTpaecciu agnoe pepnlaut Azoastd Spuueg ewssAindue pue euthbue

PEPNTOCT AINIETY JUSTIPS CBUDUTSIRs (Ted [PUCTITEURIT § =pealb B gimm paheriegsse

seM 9NSSTY 5TYY (PTSPTSIAdAU SNCIPMOIGIZOUape DSIRsTput ADofouses -Awdlsaziswh

piie Awezssieisosd (EiTpRI CAUGISS3SAa TRITPED B BUIINp STEW USTSEITED PTO-Jesi-35 €
MWOTY PIAOUSZT ANSST] 3728070 PASESSTP WoI] RPeIR[OST Wid BUTST pRionajsucs sem AIsiqil

_
4

AJNI<

BTLIONS 0

“PET Sta UOTHEZTPTAQAY LUlTeauUeat
(punox/ssaroy §f) asfueT A{jueoygTudTe v onwyn JE80¥a ‘Tl S0 |wouss {Z6ET)
TR 98 OpTRUOG PUR EELE-BEZ6: L6 WD CIDE CRWOW CIIEN U 0014 (FEST) CTY 1% saTRop wosy
peadepy SUOT]TPUOR SUISH SDUNCT oM UT Ge2TTBWICU sem ALeIgT . &4l AJRIgIT 208513
SUNT B woeIl peleIosT ¥ WoOIl PRInnIisuos sew ATetgi] anssTy Bun] pazTlouwic: STYL

ZONTd

LONONDENT

TCTAFTIDED] ATeIdl] 1 ECEEET

FIRIATT

99qel

a3

L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L



JP 2004-500812 A 2004.1.15

(187)

PCTATSNO/34811

WO O/46443

‘UOT)o8saI pUR Asdatd 158a-g ¢ BUTILp OTEEs USTSEINME) PT0-188K
-0 ® WOXT TOACWET SRSST3 WINS J5esIq wWodl PRIRTCST VNG BUTSH pI3ionIfsues sea AZeagr

zonrd

FOLONRTAS

“oEEasTp 3Ea0

TFitURER0D pPEONTAUT AI03STY ATTWE] "eIXOUE [EXQaiss weTy Patp oum ‘sreamsy otusdsty
ADUpTY BU3 WoIJ peieTosT YN SUTST peqonijsmed sem AZRSdTo
“DIoZAY 1321 &u3 UG 500 OPiP[Nedepl@m-[l8m © Buiaroj |
‘emoUEpe ZPTNOTI10] JURNTUOR PARESTPU; STSST] ACWnd PsIeTo0ss? sy 2o AboTouleg
“pTesfuy 3787 oun 0y Jupsaid eiserdzadiy SnonEMOUSPRE JO BTNRSU [THMS & Pal9ITPUT
XBoToysrg -ducyosprosiyy s3eTducs ¥ DuTIng SYSUSI URTSEaNE) PTO-IERA-g7 ® 3o pToafiia

p10-A@p-7 B U ONE

TdAI0as4

SOIONNITY

Aopird

EOLOREIHL

AFeT 8YT WGAJ PRAOLSI SNSST) PTCXAL] WOIF pelETeST YNNI BUTST PIADDIIFULS 38 AZesdln
- TPWOURTAW UTHE JURULTIEN QUe ' SeloqRip I-
2df] ‘zacupp uolod ‘IaoUED 1SESAG 'ATRASTp AXSANV AIDUCICS DTI0IRTDSOAIUSE C2sSERSTR
IETNDSEAOISIZDY POPRTIUT A0S A[Twey -eTwspTdl[iadiy pue ‘sT3IgsTydoqueiny
‘uoTsseadep PERNTOUT AXONSTU JUSTiRS CaTupou v BuTwray prottares Tas aTputds

1 opeaf ® PajERTPUT ANSSTY I10WNy pPaieidodse 243 ol ABOjowied ‘oTeway Wetsednsl pro
~ZEBA~ys ® WOAJ PRACWSI INSSTI HUNT woz) HRAETOST YWHW SUTSN PRICTIZEU0D 564 AIGIGIT

Aowid

G £LONUINT

“EeneqaTR 11 BGAs DUC ‘SSessih Alenie ATRUDI6D STJ01&]o80X5(qe

'UDTADIRIUT TIPIvncAw ajroe 'uotsuaizadiy ubrizen pEoOnToODY ATOLASTY ATTUES

-asn enseqeld puw ‘eTURPTATTINALY 252esTh ATelar AZUWOXeD ITI0I0TIECISUIE 'UOTIDIRIUT
1eTpIEDOM BINDE ‘ASUSTOTFITEUT Adencund pepnoul AZoisTy JueTded - Bwexiu

TETIIE PEIRSTRUT ASoToyIud AlseTdoTninie AUTIND OTTW UDTSEDONRD PIL-IRRA-LT T Jo
UMTINe TIB] g7 WOIJ PRACHSI BUOKAL ¥ Lo PSIRTOST 4N SUTSD pRaonilsuwos suk AIsidTT

aonrd

2 0LNLELYT

TSIMoY pg X0F Proe

QTOUTISE BITM pA3RSTI HIsmM STIa) © (osinosrd TUUCINSsD pelTIRMS B J4 OT5STISOERIPUD
sarixadond PaITOIUME JErl TAOLTOYEI0TBXS] UEUNY ° WAIT PRATISP) SUTT T8>

PINU Byl wWOIF pogerosT M BuTsh ‘{TfglOANLE) Susbeluids 4¢ pajonllsuod Som ATeIQET

LA TROEENIES

LOLWIE LNE

EERREE]
200 PRIDRISURII-(E PUFT FT~II YITH STTP8 § P2 BIOD [EITTIOWN Eoxy Pa3RiiuoiafFtp 91am
S[1®0 D88l "STTHT Ty PeIeaTioeuou wolj pslerost W SUISn paqonijsuct som ATeIigqly

Aoad

€ OnLOMIA T

UCTAdTZo520 ALZEXqL

ECEEET

]
i

REEITT

i

("u02) 9 AIqE],

95

L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L



JP 2004-500812 A 2004.1.15

(188)
PCTATSNN 34811

WO O/46443

0561 "dd *s3R3d AU RFPIIGIE) PIRN

INRAG  EULAITA PIOM 00 (BEL) T8 12 o UMy YA g
10 ) =00 say apndad jrufig SZTL-OTEST 5AY SOV MRRRY (386 1) 'spoanbos snswoswn Afrary oread o sasten
£88] 10 CHY L 1238 TR SRS RS- [05TISET Pase-(INIH] 19P0T0 AOYTRY USppLY Isureie
=D ANIIERCLT ST WV T 1R T (FRS 1Y TR 3y T[Sy awmnbas Sranh v Bungzmas 3oy wghofE uy B3
o
~LT#iLE 198 Indwa) Uy weT [ (La6T) TR ~suorfer wupniniog Emanns
12 YL POOMINY PUR [COT-8R:007 TOTLIZIg [ *BORW0y a31EAahes Satjier) auad o)
SPOUNN] (DRGL) TOHIM] 8 PER D[ YOTERN O SISEARIER IWWAA PR WOGOH ‘0N0a
oA “TLCG-COCOEL 'S SPIOY JD)IN “S1NMd *$MDOTE Wl 3 wuede sousnbag
s¥a] e B =onreA ArieRaond CIG6T) BTG L1 § U S oISty B SATNRIT 1R ARG PAA0ILI S0V SINITT
I2VBATR T (T =01008 XG5y
EpOuanbas AT g
SEOT 0 g0 E=0NTA H 205E] ‘GREZRPIE ReW Ay apy “TRIRIES

T 30 535%Y (0TS TR ([R6T) UWWIRIEA, ST PUE L "@ITS puE TUE “XITBN XITR] BIEER WL SOONIUNG JAT] 165I[
PR IEE IO HES IRE-EQIEYT THUAZNG SPATY {0AGT) AL se sagpdwed vIsy, -adé) anms am jo senwenbas
=8IR0SD[ BISEY KIS PAGWATY  00SIERJ ‘JPTFRPIICE VS RS PV RN J0 dnoug e pie 2auanbas Amnb g weaniaq Awremans

G-F00 [=00TeA 5 RISET (5757 20l {RRE1) WEIATT (( PUE WAL ‘UOSTERG 1of sApess 1 omSe wndp i wsmsd v wISwd
IO QLT [ = “XISEIGT PUE “ISBIG XISEH 0isE ‘diser suonaun
ATiIqeaDId teasuanhas wfusg 1y TOFEEHLEIST SO SPIOY NP 21 SO Sy g "SEMR0DAS DI DT
85[0 (LGSTY TP 28 RSN IPE0RSIT P poié Gug JOF Rress HLEINmS wimbas

81 L =onTeA KTEG0sd SIST I T {066E) Te T8 S TSIy Up (s 00 3RS oIy a0 o ¥ 1svig

WD D Jsoy suAsdserg peiddy seauonbes prov Doy sepquasse vem wesford ¢ RQRRSSYOnY (Y

W TRUAPRSE fou) AR -saouonbas P TSN Jb PISE OUNER SANEIOTIS

(8> BRI D IR 180y sumsdzarg perddy s Fupredioes U ryesn Japuid BRg SEd v 40 T80V ALY
*ReoURnbas PIOE DED0U Ul Save SnonFgure st

W0 KD o suysisorg pardidy pue eeouanbios ao¥en sOAGHIRI iR MEsSonl ¢ VALY I8V

PIORSAINY, JApSUICIRy JIUITIY nodirssag weaEorg

L=[qEL

97

L L L L L L L L L L L L L L L L L L L L L L L L L L L L



JP 2004-500812 A 2004.1.15

(189)

PCTATSNO/34811

WO O/46443

LA wesipey dhorn Indmag sanewen 65 SN
wied 75 worsras EURRY kIS0 oFeNIRI GROWISTA
SLETL1TEE S Spmy MeTmp (LEEL) 1% 1 Y CTRolrg

TRI-ELL "ded ‘WD Hgsed oUaLy ‘ssasd saafima
[RIMNIIIY 10y 0SS U0y SYL SR e 12 moSeers
“otg oW 102 Ammsds wei ) u o)

DU LS oRrd (SARE) TE 19 L IoWRInes

TTLEEDEIE TS U0
(og51) wofoy 4 Pov g vasssad TGI-TRIILED
TOHY IO F (F6RL) S0FNY g puv g "uossiag

‘BePrLEFIZL BOISVD
(L6610 IOV 5 PUE "I “HIBED) 9-1I00
saead® o rp=oa00g Fupraonfeg wmosd (L55T) P 1 H NOSIRIN

"ZOT-EHEE TSN MNCNDD (RRET} TR 17 (] VOO

YV opIess

‘umBIEEEA JO AN T4 usRin pun

SLBT-SETLRL IOTR IOR T (1261} WAUTLVR

1ears W oc =YIRE] UTRW G DU AL WIRGS I58FTRE IR Ty
e 10 (71 <RMNS  CADY (1561) MMAIEM EW DI AL DIOS

PEI-PSLIS S MOV (REGT)
UM " PUR ¢ FUle GRI-CLI
I ATOUD) (561 TP 1o 1 By

VT (=038 A[RISNA0 TET-LITST 99y SRy DWONN

JnoNa eaig refronrd (LESTH TR 0 v W0 6L1-0pT R

TR JOF A0MEA  HOIH. PONPads  TOULLENE SpOTRel (GRGL} T8 19 "W ACRUIID
D300 Qifenb PRATUDUN  00-T5 SOLAYD (SR61} 12 10 W el

PIOYSeIY ], Ja1MUEIEF FOURIBFY

BTG HE PRUTAN 39010 PAENRN o suraned
107 saauanbes PIoE Q03 WE sagRas i umidox] v

UWIREAUNTIO STELIAGP pUR
S02003S Wa0Id WO SNIANTERS SURKNEATISUEN ALAGTIP
O {IINE) TSPOTI AHIREA UappLL & $asn 1mg) wrdoud v

WO TIALG Sl
P spztonlas orkad wo gianfes surguatisues
B[R OF FERIVUL WETMA 5330 TR mmeaFoud 7

~eaprydad renfrs Asotamas jo asuasaxd 201 Jo] souanbee
uragnd sues Jey) weslond SredIeme YIneiT WS ¥

*SARUWasSE
deag Sonme pom Fummets Jof 100 evmdes v

grouanbas wg Soyguisse pre LRojomon wuanbss
Sunrpas u ryesn WELEnDTE ULt A - YIS By jo
ol DA U0 o] Sumord ‘gesEsy
PUE 1y Suipnjous uikifosr] ATqUIssy pesied SI0Td v

“Aupyeaasd pue AapEnes g N sen mouanbas
FRYRIICING SAUTITXS TN WEIOEE Torme-omg v

RUISt 2 QU gt v
swed sousnbas yorws eyt sasuanlos mmord CF iew
aotnbas He [INDILNE 10) SHBIES 184 WUHTIOSTE 1y

urpdrassagg

("1u02) £, S[QEL

L L L L L L L L L L L L L L L L L L L L L L L L L L L L

SO

HEWMIINL

JYWL

TEIRIS

pasten)

g

TEIGS|GoIg
weadory

98



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

20

25

3t

(190)

WO O/46443 PCTATSNO/34811

What s claimed is:

1. Anisolated pulypeptide camprising an amino acid sequence selested from the group
consisting of:

a} an amino acid sequence selected from the growp consisting of SECG D NO:1-14,

b} & ramzally occurring anune acid sequence baving at keast 90% sequence jdentity to an
aninoe acid sequence selected from the group consisting of SEQ 1D NO:1-14,

¢} abiclogically active fragment of an anuno acid sequence selected from the group
consisting af SEQ ID NO:1-14, and

d} animmmnogenic fragment of an aning acid saquence selected From the group consisting
of SEQ 1D NC:1-14.

2. An isolated polypeptide of claim 1 selected fiom the group consisting of SEQ 1D NO:1-

3. Anisolated polyouclentide encoding a polypeplide of claim 1.
4. An isclated polynuclectide encoding a polypeptide of claim 2.

5. Anisolaled polynucleotide ot claii 4 selceted [rom the group consisdng of SEQ D
MO:15-28.

f. A tecombinant polynucleatide comiprising a promoter sequence eperably linked to a
polymecleotide of ¢laim 3.

7. A cell transforued with a recombinant polynuclectide of claim 6.
¥. A transgenic organism compusing a recombinant palyoucleatide of claim 4.

9. A method for producing a polypeptide of ciaim 1, the method conprising:

41 cultring a cell under conditions suitahle for expression nf the polypeptide, wherein said
vell is (ransfermed with 2 recumbinant polynuclectide, and said recombinant polynudleotide
conprises & promoter sequence aperably linked 1o a polynuclectide encading the prlypeptide of claim
L, and

b} recovering the polypeptide 5o cxpressed.
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10, Anjgolated antibody which. specifically binds to a polypeptide of claim 1.

11 An isolated polynuclestide comprising a pulymaclectide sequence selected from the
group consisting of

a} apolynucieotide sequence selecied fram the group consisting of SEQ) 1D NCO:15-28,

1) amarerally cccorming polynucleotide sequence having at least 90% sequence identity 1o &
polynucleotide sequence selected from the group consistiog of SEG 113 N(O:15-28,

¢} apotynuclentide sequenca complementary o /),

d) a polynucleotide sequence complementary to by), and

g} un RIxA equivalent of a)-d).

12, Anisclated polynocleotide comprising ar Teast 60 contiguous nucleobides of 2
polymucleotide of ofaim 11,

13, A method for defecting a larget polymacleotide in a sample, said targst polyoncleotide
having & sequence of 2 pelynuclestide of clatm 11, the method comprising:

a) hybridizing the sample with a probe comprising at [cast 20 contiguous nucleotides
compniging 4 sequence complementary to said targel polynnclentide in. the sample, and which probe
specifically hybridizes to said target polyoucleoiide, under conditions wherehy o hybridization
complex is formed between said probe and said tarpet polynuelentidc or fragments thereof, and

by detecting the presesce or absence of said hybridization complex, and, uptionally, i
present, the amownt therent.

14. A method of ¢laim 13, wherein the probs comprises atleast 60 canliguous hucleatides.

15, A method for defeeting a target polynucleotide i 4 sample, said targel polymucleotide
having a sequense of 2 polynuclentide of elaim 11, the metbod comprising:

4y amplifying said target polynuclentide or fragment thereof using polymerase chain reastion
awplification, and

h) dotecting the presence or absence of said amplified target polynucteotide o frapment

thersof, and. optionally, if present, the amount thereof,

16. A composition comprising an effective amount of a polypeptide of claim 1 and 4

pharmaceutically acceptable excipicnt.
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17, A composition of claim 16, wherein the polypeptide comprises an aining acld sequence

selectad from e grovp coneisting of SEQ ID NO:1-14

18. A method for treafing a discase or condition associated with desreascd expression of
Junctional PRTS, comprising administering 1o 4 paticnt in necd of such treatment the. composition of

aim 16,

1%, A method for screening a compound for ettectiveness as an agonist of a palypeptide of
claim I, the method campising:
a} cxposing 4 sample comprizing a polypeptide of claim 1 to a compound, and

b) detecting agonist activity in the sample.

20. A composition coiiprising an agonist compound identified by 2 method of ¢laim 1Y and

a pharmacentically acceptable excipient.

21. A method for treating a disease or condition associated with decreased expression of
functional PRTS, comprising sdministering to a patient in need of such treatinent a composition of

claim, 20,

22. A method for sercening a compound for cifectivencss as an antagonist of a polypeptide
af ¢laim 1, the method comprising:
2) cEpOsing a sample comprising a polypeplide of claim [ {0 a compoand, and

b} detecling anfagonist activity in the sample.

23. A copposition comtprisiog an antgonist compoand identified by a mettod of clain 22

and a pharmacestically acceptahle excipient.

24. A mcthed for treating a disease or condition associated with overexpression of functonal

PRTS, comprising adninislering to a patient in need of such treatruent a composition of claim 23,

25. A melhod of sezeening, for a compound that spevifically binds Lo the polypeptide of claim
i, said method comprising the steps of:

a) combining the polypeptide of cTaim T with at Jeast one test compoanct nnder suirable
conditions, and

b} derecting hinding of the polypejide of claim 1 1o the test cowpound, thereby dentifying a
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comprurkt that specifically binds w the polypeptide of clain 1.

26, A method of sereening for a compound that modulates the activity of the polypeptide of
olaim 1, said method eomprising:

4) combimng the polypeptide of claim 1 will at least one fest compound under conditions
permissive for the activity of the polypeptide of claim 1,

b} ussessing the sctivicy of the polypeptide of ¢laim 1 in the presence of the test compound, and

¢) comiparing the activity of the polypoptide of claim 1 in the presence of the st compound
with the aclivity of the pelypeptide of claim 1 in the absence of the test compound, wherein a change in
the activity of the polypeptide of ¢Jaim. 1 in e prosence of (he lesl compound is indicative of a
compontd that modulates the activity of the polypeptide of claim 1.

27, A method for screening a compeound for effectivencss o altcring expression of a target
polynuctentice, wirerein said targe! polynucleotide comprises a sequence of ¢latm 5. the method
comprising:

a} exposing a sample comprising the target polynaclectids to a campownd, nader condilions
suitable for e expression ol (he larget polypuclentide,

b) detecting aftered expression of the tarpel polynnclestide, and

©) comparing the expression af the (arger polynucleotide in the pressoce of varying anounts of

the eompoatd and in the absence of the campounct.

28. A methad fuor assessing texicity of a tesl compound, said method comprising:

a} weating a biological sample containing maclzic acids with the. test conipound;

b) hybridizing the nucleic acide of the treated biological sample with a probe comprising &t
least 20 contignous nuclentides of a polynucleotide of claim 11 under conditions whereby a specific
hybridization complex is formed between said probe and a target palynueleotide in the biclogical
sample, said target polyrucleotide comprising a polyauclectde sequence 0f a polynuclectide of clain
11 or fragment thereot;

<) guantifying the amount of hybridization complex; and

4y comparing rhe amount of bybridization complex inthe rweated biologics sample with e
amount of hybridization complex in an untrented bivlogicsl sample, whersin a difference in the
amaunt of trybridization complex in the treated binlegicul sample is indicative of toxicity of the lest.

compound.
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Ile X

Fhe

Len

Val
Thr
Bro

Pro

Leu

Zln

Cys
Ala

205
Lys
3220
Glua
235

Agp A

250
val
285

cya -

230
Arg
285
Lys
310
Lys
325
cys
40
aln
355

Pro

&la

Mzl

Leu

Arg
Arg
Cys

Fre

aly
Arg

Met

TR
nim
&1n
@ln
Ila
Asp
TyT
Val
Arg

Gin

=YY
Asp
Ila
Thr
Gln

Ile

Gly

Gly
Tvr
Asp
Asp

Lel

Pro
nrg

Ala

Trp

Lys

Val

Thy
Mel
Met
Alz

&ln

Leu
Arg
Gy
ala

RSP

Gly
Trp
Gln

Ala

(197)

Ser
105
Aap
1ze
Tys
135
Asn
150
His
165
Lent
186G
Fro
153
Gl
a1e
GLy
235
@l
240
Lys

150
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Asn Gln
Trp Gly
Ile Rrg
Val Leu
=l Lye
Cys Rla
Avyg val

Pro Gln

=210> 4

cly Ser
Ser Ile
RSN Lol
Ely Arg
Val Sexr

Ala Gly

Asn Asn

Sex Asn

Wal @lin

Leu Gly

<2il> 137
<212> PRT
<2i3> Homo saplens

<270%

<231» misc_foature

Tyx

155

Leu I

170
Sexr
185
S1y
200
hen
213
Trp
230
dis
24%
Leu
260
Leu
275

A=p o

230
Pxo
305
Ly
320
Asn
335
e
350
Llz
385
Ile
380
Ay
345
[543
410
Asn
42%
Valt
440
Vval
455

<223~ Incyte ID Ho:

<400 &
¥ek Brao
1

His Ser
Gly val
Gln Glu
Tyr Gly
Gly Phe

Gly Fro
Tys Gly
Leu ¢lin
Leu Fra
Lys Gly

Ala Val

aly

Leu
Ala

Zer

Inyrs

wrp
alu
Tal
Val
Ile
The
Leu
Tys
Gly
Cvys
Pro
Glz

1le

Glu I

et

Rig
Leu
Trp
Gly

5Ly

Gy

Cly
Val

Aty

2763104001

Vval
Pro
Ccys
Gln
Glu

Leu

Trp
Gly
Tro
Leu
Sar

Val

aly
Ala
Thr
Thr
Ser

Phe

Ala
Tl=

Zsn

Pro Tl

[
Thr
Hisz
Thy
Trp

Prao

Cys ¥

Thr
aGin
Mot
val
Thr
Thy
Asp
Pro
Asn

Val

Lys

Mot T

Avg
Ser
Thr

@ln

Ala Trp
Glu Cys

Bly Mcl
460

Fro
Den
Asp

Sar

Thy
cly
Asp
3

Trp
Leu
val
Tyr
Lys

EY

Gln

2la
val
ln
Arg
Brg

Ser

s Pro

Val
et
Pha
Lau
Lys
Leu

Glu

Arg
Leu

Lea

Leu

Arg
Gl
Axy

Asn

Bex

Pro

Glu

(198)

Arg
2es
Brg
300
Ala
315
scr
330
Brg
345
REn
260
Leu

330
The
415

450
Gly
465
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TYs

asp

Liew
Len
Pro

Pro

<2it> &5

<zl
=212
<213>

=220

“z21>

<223+

<00~ 5

biat
Aryg
Asp
Ser
Val

Lz

Fhe
Sar
Thr

in

Len

Arg
Sern
Ile
Val
Cys
Val
cly
Iys
The
Bis
Livs
Lys
Gy
AED
Ty
Livg
Val

<210= 6

Asp
Pro
Pro
Thr
His
Sex

1y

289
ERT
Homre sapiens

Leu
Lys
Thr
Thx
Lau
Val
FPhe
Liys

Ten

<ys
Ser
Bly

Pha

Trp

Ile

Lys
Brg
val
His

Glua

Lau
Ly=
alu
Leu

val

misc_feature
Toneyta ID Ma:

Asp
5
Fro
21

Gly
35

170

Pae P

200

215
Ile
230
Lau
245
Hi=
260
Leu
275

Gly
Pii=
Aeg

Th

@in
Tien
Arg

Pre

48027588

Pxo
Tox
Den
Ly=s
Leu
Pep
Aszn

thr

Lys
Lys
clu

Asn

Thi

Il=
Ser
Gl
oys
val
Thr
Lys

Lenx

Sex
Gy
Fh=

ro

alu

Dl

Lys
Fre

cys

i Ala

Glu

Trp

Glu 3

Fro
Tyr

Len

Ser

Pro

L Lys

Eln

Val
Gl
val
Sar
Leix

Gly

Ala
e
Gin
Ile

Suv]

Leu

Ser

Gly

Glu T

Len

Thy
106
Sln
LA
Sor
13e
Ser
145
T
is0
Ela
175

6726

Ile
aly

Ser

Sar

Len

- Glu

Gin

Asan
Thi

val

Asn

x TS

Gln
Thr
Lys

Lys

Prn
Arg
iys
al

Fro

Lifs
Ser

His

r Leu

Ser

Ile

+ Thr

Leu

Glu ¢

Leu

Gly

Tirp

Tir
@y

Saxr

Ala

(199)

Gly
105
Gly
1240
Leua
135
Ala
150
clu
165
Hiz
i8¢

165
Tya
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<Zli> 960
«AL2> PRT
«213> Home sapicms
220>
«221> mizc_ feakure
<Z23> Incyte ID No:

<400> §
Hel Fhe His Bar Ser
1 E

The Fsn Ile His Arg
1o Ile Cys Ile Cye
Fhe Thr Clu Asp Pro
Arg Phe Fro Trip Gln
Lal His Tyr Asp Leu
The Val Alg Ser Glu
Gln Fre Ile Ile Leu
Thr Leu Gin Ser Glua
Clu Leu Lys Val Len
Leu Yal Fro ¢lu Lye

Met Asp Phe Gin Rla

Lys Sor Thr Tyr Axg T

val Thr Asw Phe glu

Arg Glu Ser Arg His T

Thy Ile Giu Leua Glu

Thr val Lys dMet Ser T

Fhe His Ser Leu Ser
Il& Tyr Ala Ser Prao
Gln ala Ser Leu Lys
Ils Tyr Tyr Pra Leu

Phe ala Pre Gly Ala
335

©lu Thr Ser Lau Leu
3EQ

Lve Leu T=p Val Thr
363

Typ Phe GlY &sh Lew
380

Len Lys Glu Gly Phe
195

Tyr Pra Glu
410

Cys Phe Glu Val Ile
435

k3
=
o
=
=3
"

6G116897CDL

Ala
GLly
Sar
Gy
Glu
Phe
Liys

His

Gl

Ala
Ll

Thr

Met
Fhe
cln

hla

Ser
Asp
Tyr
Thr

Leu

Phe
Lys

Lau

Clu
Rsp
Val
Thr
Ly
Gla

Lys

Lys

Fxu
Pro
aly
ely

cln

T £

Leu

Leu

Asn
Cys
Ser
Pra
Lew
Pro

Val

Ary
Ala

Eis

Asp

aly

val

Trp

Lys

LRk
Mek
Asp

Ser

355
His
370
Trp
z8h
Gla
480
2s5p
415
Leu
420

W

His

Thy 3

Pro

fhe

Teu
Tyr

Asn

> Val

Thy

Ala
ila
Fro
Hiz
Tiz
val
His
Lys
Ala
Ila
Ser
Len
A=n
Ila
Fhe

Ser

Lys
Ile
Zox
Ann
Val
Sax
e
Thr
Pro
1le
TYY

By

Ile |

Phe
Ls
Livs
rhe
val
Lys
Ty
VY
Ile
Thxr

Ala

Ala ¥

Rla
Leu

Ber

#he

TS
Wal
Ala
Pns

2ro

(200)

225
Lys
24D
Thr
55

270
Ber
285
Leu
309

345
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Qs
Ary

Aro

fer

r Teu

5ex
aiy
Fhe

Thr

Tle

Leu

Leu
Ser
Tyr

Lew

Gin 5

ala
Fha
Thr
Phie

Cla

Liys

s Val

Tha
Dys
SET
val
Liew
Deu
S=r
Gla
Tla
Oix
Thr
Val
ksn

Iie

ala

Gl

Lys

Glu
pet=iny
Lelt
lien

Trp

Asp L

Ala

Pro

Sar

Leu @

Cys

Ely
cln

Leu

Lys

Ser
Gly

Leu

val

fin
540

4k
Ser

Ty
615

B50G
RAeEp
665
ala
680
Ala
685
Mot
7i0

725
3er
T4&0
Lau
755
Ala
TFG
Asn
785

200
Sar
815
Thr
a8i0
Mat
245
His
BED
Fhe

aly
830
he

slu
Asn
clu
Hexr

Asn

Val F

Leu

Val
Ser
Sar

Leu

2 Glu

Thx
Lys
Gl
TYr

Sex

r TYE

Sex

Ser
Livs
ha

His

Thr
Ala
Fhe
Asn
Leu
Iyra
val
Leu
Glu
Ela
Thr
T
Asm
Gly
Leu

Leu

cly

Asn

hla

Gln

val

cln
AL
ays

Gl

6ag
Arg
655
Val
670
Ty
685

Ilg
Ila
IS
Lys

Ser

Vel

rhe L

Leu

[£354

Lt

Gly T

Asn

Asp

Mt

val

Glu

Ser
©ln
Lys
Ala

L

Lisp

Rsn

Gla

hen

Asp
The
Asn
Kel
Lve

Gln

Asn

L BER

EEN
Len
Rsp
cly

G

Tle €

Val

His
Met
Ile
e
Lys
Leu

Eln

Ala

Ils

Deu
ser

Asn

Gin
Hisg

Ile

clu
Leu

Lys

Bsp
Thr
Met
Thr
¢in
Gly
Ty
Val

Leu

¥et
kla
@ln
val
Lew
Ila
ys
Arn
Glx
Lew
Sar
val
Asp

Trp

(201)

515
Tyt
630
Thr
645
vatl
660
T
675
Gla
690
Ser
7Ch

Gl

720

2 Asp

T35
Leu
750
Pro
6T
Ser
780
Tyr
795
Gln
alo
Lzu
823
Leu
840
Leyg
&55
Sln
870
Lys
885
aly
%00
Lys
915
Ila
930
Ten
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225

Glu Lys Asn Leu Pro Thr Lew aryg thr
A5G

7

<400 7

Leu
iy

Lew

Gla
Thr
Ly=

Gln

Asp

Pro
Leu
Aoy
Ser
Far
Ay
Leu
Ly=

Pro

Thr
Pro
cly
Ber

Gilu

C Pre

21ua

Thr
Gly
[=5XY
Val

2la

535
ERY
Hone sapiens

Ala
Gl

Pro

Pro B

Ser
Glu
Gia

Cys

2la
hsp

Arg

Pre

Ear
Arg
Axg
Leen
Sar
Gz

Leu

Ser
Thr

Ile

Gly

Eis

Glu ?

Gln
Ser
E1u
Mel

Asp

misc_feakure
Incyte ID No:

Gy
E

1le
26
GIn

1866356001

=lu
Pro
rhe
His
Leu
Thr

Pro

Pro
Bep

Leu

Ala
Ser
Are
Ary
Tle
Sei
Ile

Bla

Pro
Pha
Thi
Tvr
Gln
aly
Sla
clu
Hdis
Glu

Val

™YY
&ln

Glu

val

GIn

Zea

Gln

Thr

clu
Fhe
Asp
Tyx
Met

Glu
Glu
clu
Thr
Thr
Thr

Ela

Sex X

Thox
Lou
Glu
Tien
AEn

Glu

Glu
Asp
Asp
Glu
Tyr

Glu

Arg

P

2440

(202)

PCTATSNO/34811

945

Trp Led Meb val Asn Thr
955

Gl

Ala Thr
Ser RAla

Gly Gly

; nla Pro

Pro Rla
Vel ARrg
Thr Cys
Arg Deu
Gly Thr
Pro Thr
Lys Glu
Ala hwp

Yro hryg

i Ile Arg

Iiel ¢ln
Pro Phe
val Tyr
Ala 2ap
Gly Lys
aryg Gly
Thr Gly
¢lu Leun

Asp Rla

Thr Ala 2

2sp Gly
o

Glu Gln

Pro
Rla

Pro

Glu
Gln

Lys

Tienn
Cys
Arg
Leu

ala

Glu
TrE

Phe

Q€0

ali

195
AT
210
Lyvs
225
alu
240
clu
255
Ala
270
cla
285

300
Ry
313
Glu
330
T
345

Asp Trp

Asp

Leu

380
Lys
375
Arg
250
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Gy
clu
Gly
Bro
Bly
Lys
AED
3ln

Aveg

<210> 8

<211
<312
213>

<326

=221
223w

<400 3

Met

Ila

Bsp

Lys
Tieg
Lys
Val

Lew

Gln F

ala

Fra

alu
2ro

21y

795
FRT
Home sapisne

Thr

ala

Met
Gin
Lau
Ala
Thr
Il=

Ser

Pro

ary

Ser

Yal
Ser
Pro
Gly
Ly
Val

Phe

Thr
™vVE

Ala

Ser
Chy
&ln
Lat
Lisu,
ATy

8er

RAY

Thx
410
Glu
425

Iimz As

L40
Tye
455
Arg
a74a
L
445
Thie
500
Err
sl

hirzc_f=ature
Incyte ID

We

Leu

s
et
an
Lewr
335
Lan
50
Lou
65
aryg
an
Glin
95
hsn
1la
Alm
125
lis
140
ile
158
Leit
170
Cys
185
l-an
2490
ala
215
Asn
230
Phe
248

T
280
Gln

Agn
FIn
et

Ala

1872095C01

Il
Thy

Al

Ala

Arg
<cin
Gln

Ala

Asn
Pha

Asn

Fhe L

Phe

AsSE

Ser

Ala

Fro &

Glu

cyg

ile

=ly

Bly
uys
Low

Gln

Lel
Leu
Val
Glo
Leu

Tell

als

Ala

Glu
400
Arg
415
Gly
430
GIn
a45
Lau

430
Arg
505
Ser
520

Glu

10126

Arqg
Lyw
Cws
His
Gln
Leu
Glu

Lhr

Pro §

Thx

Gln
Vval
Arg
Fro
fro
Tie
Ser

Asp

@
o
bt

hsp

Mab I

Tria
Thr
Asn
TS )

His

eln

Vel

Mel

Arg
Plhre
ser

Leu

TYr

Arg

: Mak

Arg
Fro

Arg

S
@lu

Sar

Gly
Thy
Leu
ala

Fro

Asn

* ASp

1le 2

a@u

Het

arg

Glu
TR
TFhe

(203)

Thr
a05
Ary
228
Sly
435
Lys
a5e
Gln
465
Ile
480
Arg
495
Phe
510
AsSp
EZ5

195
Asn
Z10
GIn
225
Liys
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Lo

Ser
Ber
cTys
clu

Tys

Gla

s

Val %

Asn

= Cye

Ser
Asn
Glu
REp
kel

Thr

5 Asp

Gly

Asp

nryg
ys
val

- Asp

Arg

val

o Fer

Phe

Thr

Led
Fro
Ala
Gly
Thr
Gl
Lent

Gln

Glu =

Ser

Len

275
His
290
e
305
Ser
320
[e38]
335
Hig
35%
Ala
365
3lu
=4}
Asp

&lu
Gln
Lys
Lys
Ile

rhe

Ser

Fen L

val

&1y

Gly
val

Asn

Lew
Tyr
Glu

Asn

Lys

[all}

Val

Tle

Lyvs
Thr
Wal
Len

Glun

cin L

Tys

Ala

sar
Thr

3ly

. Pro

val
Thr

Thr

Ala
Bexr
Asn
Fra
Fhe

clu

GLy

(204)

285
Alw
300
Leuw
315
Arg
336
Ely
345
Ber
360
Pro
375
ser

Law
Thr
Gly
ila
ala
Ser
Ser
Ser
Thr

e

&lu
ser

ala

Ile
Thr
Len
Fro
Lys
Phie
Ala
Ser
Fro
Lew
Gln

Esp

380

Ser f

805
gar
Gap
ala
€35
Ser
650
Glu
565
Gln
650
Ty
695
Gly
716G
Len
728

740
ala
7S5
Asn
770

Tien
Ala

Asp

Leu

Asn
Lys
3ln
Ser

Pro

| tys

1 Rep

Lys

Fhe

Pro
Glu
Glu
Ala

Pro

Sar
Ser
clu
Fhe
Lys
Ty®
‘Thir
Len
&ln
ser

Gly

Gin

(113
Tiys
780
Ser
715
Lid
T30
31la
745
ays
760
Ser
TT5

11126

Gly
Rsp
Leuw

Ser

Asn
Pha

a1y

Leu
alu
Val
Tyr

His

Sar
I:a
Thr
2eg
Pre

Thr
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Gly Gly Gly Gly Giy oly Phe msn Tar val ly Arg heu Val
785 78

<2i0> 9

<21l
<21z
213

220>

“3Z21x
<223>

<40x 3

M=t
i

TP
Leuw

ser

L
7ro
Thr
Lys
Ria
Asp
Sar
Giv
Val
Ly's
Lew
Ala
Leuw
Ala
Leu
rhe

clu

219
PRT
Homo sapiens

r Ala

©In
Gln
Agn
Ser
Asp

Ala

Ciu
Thr
Thr

Gly

Fro
Mak
Ile
Leu
Val
Bla

Tyr

ala

Pro

Val
Pro
Asn
Thx
Asp
Gly
Ala
Tha:
Ser

Asz

Tyr =

Arg
Lys
Leu

Lys

misc_feature
Incyke ID No:

275
Pro

Met

TTp
3E0
Il=

22786BECD]

Ala
Pro
hrg
FPhe
Tye

Glu

Cys
Asp
cin
Gly
Ly=
Arg

Ala

Azt
Glu
Rla
2sp

cln

Leu
QLY

Asn

Thr
Gly
Tvr
Fhe

Gy
Gl

T Lys

Ile &

clo

Ser
Lew
Pro
Ala
Rxp
Glu
Val
Yeu
Fhe
Rla
Pro
Tren
1le
Lys
Tal
val

Iye

2eh
Asp
2290
Fhe
235
Val
250
Cys
2685
Fhe
280
“yr
293
1le
ile
Thr
325
Sar
340
ala
355
Ris
370
Cy=
igs
al

12126

Ala

L,

Ala
Len

Val

Gly
wal

Ala
Phe
Ala
Tyr

Sar

ATy
Leu
Leu
RAep

Leu

Lys
Arg
“iu
nrg
Ten
AEn
e )
Arg

Sar

Arg
Wal
Ale

Val

Rep ®

Gln
Iis

Thr

She 2

Fhe
Lys
Gin
=lu
Lys
Fro
Thr
TYT
val
Sln
val
Phe

Gl

Fre
Fro

ASt

(205)
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Pho
795

als
330

Gly
360
Gl
375
Fhe
330
Thr

JP 2004-500812 A 2004.1.15



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

WO O/46443

Arg

Wal

Leu

Lo

Ile &

Glu
Ile
GlIn

Bly

Tiys

Let

Gln

L
Gin
Lew
Hig
Val
Thi

Val T

Rla 1

Tyvr
Glu
Phe

cys

Glin
Val
VT
ely
Fhe
Glun
Tlr
val

kla

Asp
Zen

Gla

Ile ©

Lys
Lys

Leu

Glu
Sy

ser

pitar
Lys

Glu

ile

Iie
Lve
Tyr
Cly

Gln

Asp
Pro

Gly

Livg

Arg
RAwp
Val

al

Asp
Pro

GLy

Gly

Ala

Glu

Alm

Val

Fhe
Val

Fro

Gln

Gln

aly
Lys
Arg
Asp
Gly
ket
Leu
2in
Ala
Lys
Lea
Asp

ala

n Lew

Leu
Blu

Ser

Liys
Tre
Tyr
Leu
Fhe
Lvs
Ser

His

. Phe

Glu

Leu
Glu
a1y

2A=p

Livs
Pro

Leu

Asp

Val

Lya
Ala

Fro
Tt
Gly
Ser

Pro
Wal

Har

Sar I

Ser
val
Asp
Far
ser
Gly

Gly

Fhe
7

hrg

r Thr

Glu
Pro
val
Gly
Aan
el
Met
Ser

Az

490
Asn

2ep
430

a93

13726

Ser
[=NAt]
Arg

Mat

Azb

BRE)
Pro

Alza

Ile
Het

Aen

ser
Cys

Fro

% ReEn

&sn

Het

Bis
val
Ile
Asn
Tie
aln
His
Glu
Iis

slu

Trp

Pra
Aen
Val
Leu
Licu
Val
hilz
Phe
Asn
Glu
Glu
Ala
Ris
val

Mat
Arg

Gin

Ry
Leu
T8
Val

Thr

Lys

(206)

wal
810D
Lys
825
Asn
840
sar
855
Ala
87D

> Cln

885

=AY

ago
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Asp Alz Glu Zar Ile His Gln Tyr Teuw Leu Gln Arg Lys Ala ger
o

%05

Pro Pro Thr Val

210
=211
<212
<23l
<220%
<221>
<Z23>

400>

Lo

203

PRT

Homo sapiens

misc_feakurs
Incyte ID No: 4043361cD]

Lo

Met Glu GIn Pro Bry Lys Ala Val
1 H

Phe Gly Glu His Thr ¥zl Asn Ala
20

non Glu Lys Lea GLy Leu Giy ksp S

@lu Tle Tro val

35

Leu Trp Glu Lye Hie Say Pro Gln

ger Gly Mat ala Thy Thr val Thr

Lys Gly TVr Lvs Gl)_r Leu Asp Asn

eln Cys Cys Val €lu Asp Gly Pro

Bsp Mot Asp Ala Val Cys Lys Arg

val Ser Val Thr Ile ser 6ln Asp

Pre RAla Lys @ly Asw Cvs Val Phe

Ser Leu Gln Ala Gln Cys Gly Phe

<21e=
211>
<212

170
De e 2ro Val Pro Phe Lew Lys
188
Arg Brg Rru Arg Ile Cys Arg Ile
ane
i
7
FRT
Horo saplens

<313»
220>
<221%
<223>

<400

mise_feature
TInocyte ID lo: 3237958col

11

Kel Gly Lys Glu Lys Ala Leu Ser

1
Alz Bzn Pha Als Arg Thr Gly Rsn

Cye Trp Pro Arg Tyr Azn Lys A=p

Eha Thr Thr arg Val Gly M=t Lys

Fhe Trp Mel Ser Leu Tvr Cla Ber

Gin The

Wal wal

Lew Wal
70
Leu Glu
i3

Cys Arg
190
&lu Ser
115
Val Thr
130
ala Sly
145
Cys Aryg
180
Ser Leu
175
Leu Leu
120
Lew Pro
205

14/26

Thr
Ils
Asp
Arg
Val
Lys
Fhe
Tis
Tar
nrg
Aryg
Thr
Cys

Gly

Qly
Ala
Lan
Lot
His
Tys
[a4%-3
Asp
Lt
Lys
Arg
Pro
BIrn

Ala

Gly

wau

L Lys

Glu

Fhe
val
His
Ile
Val
2ly

Bro

sly
Lys
Arvy
Ala
aly

Sly

Iys
Az
CGlin
Lys

Lys

His
Gy
Tle

Ley

Ala
Ley
Fre

Leu

Lou
Lt
Met

Gln

(207)
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<210 12
<212= 414
313> PRT
<213> Homo sapiens

=220
<221> misc_feature

«323> Incyte 1D No:
=400> 12
et Ash Pro Thr Leu
1 El
Thr Val Lys Gy Leu T
20
Lys &la Lew Ser @lu
35
Lys Glu Lau ala arg
50
Lys Tws Leu Als Phe
65
Fro Law Sar Tle Ser
ac
@ln hsp Sar Thr Leu
S
Lys Met Pzo Glu Lys
110
His ¢l Leu Zhr Gin
125
Asn Thy e Fha Ils
140
Leu Gln Rsp Ala Tys
iLh
Een Phe @ln Asn Lew
174
Ile Sor Gln Lys Thr
135
Ile Rep Pro Gly Thr
200
BYg Ala ATty Trp Lys
21%

Met Phe Arg
Ser Cys Thr
Ile Phe 1lle Leu Pro
@ly Dew Gli Val Asp
Arg Arg Val val asp
Thr Phe Asp Leu Lys
Tle Phe Glu Glu Ris
Ser Deu Lys val Gly
Asp Glu Arg Gly Thr
Leu Pro Mebk Glo Thr
ey Lea Leu Tle Tyr

ely Lys Ile Val Asn

7257324cu3

His

G@lo

hep
Thr

Val

Leu
Lys
Gin

AEN

Len
Tk
oin
Fhe

Liet

Gly

T

- 3lu

Tle

Ala |

ro

Gly T

HMet

His

Gln i

Axer
Ty
Ila
Tys
Lew
Phao

Asn

Gly

Ser
val
Leu
Leu
val
Ala
Val

Ly=

Gly L

s

Glu

KRS
Asp

Zar

Val

Ile

Lys

Lys

g5
Iro
400

15/26

s
Lys

Lau

Ile

Ser

ala

Exo A

arg

Pha

 Lle

val

ket

Lys

> Bae

Leu
Asn
Iyr

Ser

Ile=
Leu
Leu
Meb

Val

el
A=

Ala

et
@ly
Phe
Ile

Ile

His
Tiys
Gln
Fra

Fhe

(208)
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<2i0> 13
<311» 3%

212>
<313>»

<220

<331~

“223>

<&d0> 13

Het
i

HMat
Leu

clu

a1y

Pro

ala

Phe
Thr
FPhe
Lys

&@ln

Ary
Glo
Pre
Gly

Fhe

<Zi0= 14
“2il> 145

7

PRT'
domo sapiens

Ary
Lys
Arg
Lau
Sar
Tyr
Val

Thr

s Fhe

Ala

Thr

Gl

: Gln

Rla
3Ly
Val

Fhe

Ser
Lys

Ala

Rla

Leu

a1y
Vel
Gln

Leu

Thr P

Pro
Fhe
Arg
Pro
Ty
Bep

misc_feature
Insyle ID No:

Ile
5
aln
ac
Arg
35

7472038001

Ty
Fhre
ala
Lys

kro

Pro

YT
Gln
Glu
Fer
Ile

Thr

Sexr

ey

Pro

Pro
Clu

Ser

Leu

Aryg

b=t

Thx

Ser
Leu

Pha

Met

s Leu

val
Pro
Ile
gar
val

Bar

Gly f

Gly
Pra

Lana

2 Tyr

Pha
Val
Ala
Ile

Ala

Ala

YT

16/26

Cys
&ln
ey
Gl

Lro

Do

Gly

T Wal

Phe

Leu
arg
Val

Bar

Sar
Ser
Arg
The
Ile

Lau

Fhe L

Sar

v NAVE

arg
Asn
Als
Dsn
Gly
Asn
Val
Trew

Ary

Asp

Bis

Asp

1le
Gln
Asn

Pro

Fra
Gly
IED
Val
val

Arg

(209)

Gln

180
Ser
193
CLly
21n
Gy

Him

3440
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<310
w2lix

“220x

221>
<R23R

<400> 14

Met
1

Tiau

<210=
<211=
=213
=213

Gly
Val
Gln

Phe

i Rla

<220>

221>
=223>

w400r 1%

15

4028
DHA
Uemo sapiens

FRY
Home sapiens

Ile
Lau
Gin
Phe
hrg
Tal
Arg
Len
Trp
Glu

gocaltecyg
ACCTUCUYCH
goaccguegt
goecgegtyg
ocatedgtgoc
aoekecaagya
gonggogega
cogtygages
atoaactgay
ataglaatgg
ckoageagga
gtgtgygaag
tteagagage
taactgatga
catgbkikbgaa
asayacagya
chbgtbactea
ckecatcaaa
tgegtoaget
catcaagage
atgtgagtga
chgaagagga
gatteochgge
agtacocact
ttgaaggaga
gptikactga
cattgggaag
acagatacat

Glu

Re

arg
e

Hiz

goggocgeho
aaggaacute
cxtoogoncy
agacgtyady
cgcgocacgoe
cgtecgegoe
ggagcigges
gaacglgctg
agaaakiacg
maactbagas
ggagacaact
ceaageagat
aattgectig
(qgaacaagoc
gagyacaccl
tanafaicce
gEeattattr
Lgctoaagat
gaggtaicta
agttgaastt
gbttacacas
gacggatgaa
Cglyugagla
teaggtcaat
amttgagtst
attaceacct
accaganani
goatafddan

nige_feature
Incyte ID MWo:

oys
H

o Zla

misc_feature
Incyta TD MNa:

T4 2041cD1

Trp

ser
Tyr
Gly

AY(

3 Lot

Az

- Ren

Il

: Gln

hsn

17148460381

cotooggtos
cgsacgegts acootuccoy
ctoatggoca
cggoegeeygt
ggcogocats
goteoctgga getoggedge
gocasogceg cegoogecga
cagcagagcg Cogcocagan
gggattaaty acaccoagat
tEagoagtgy cttteeottac
tactaccaaa cagecacttos
acaaatytga Ligateteac
agtitggreg zatcaadcad
attagragag ttettgaageo
acagaaytbt ggaguygattc
gbhdggetan agaatgtidy
aatoittbgy aatttagaag
ttacccogan accaaaaggs
tktgoactbe ttgttgitac
chtanggaty ctttcaante
aaattattag attoggttaga
gagaagccaa agaaccocab
chtyazaguta aamaattboa
gygttcasay =botgoatya
thacatkcay ageattcagy
gtgitascat thkgaztigte
attcacaaca aattagaalt
agagaaaiaz caagasiiaa

Pro Teew Leu

His Fhe Gln

Cys Glu 8o

antckokece
gEYeCHaUge

grfeactioaca
geettegege

17126

Led Leti Zle

Asn Ser Thr
Asn Asp Thr
Mel Qln Leug
@iy Trp Thr
Pro Leun Gln
Leu Iie Tyr

Ran Ser Cya

tteocecaaag
actgyetoge
HaAgagogy
grteggegtth
ctggotogeg
gegogreade
cgoogocysy
geaccagoag
actacageaa
tgcgaagaat.
tggraatgst
toggagatgat
geeat teagy
cagoatagoa
tcgaaacact
caatacttgt
attagttety
acakoggaat
caaaaggaad
anatgacten
agakgectte
gdtagaglty
aaacactgaz
gtgcectagaa
aaaakbcagge
augatlbgaa
tecocaagtt
gaggyaagag

(210)

PCTATSNO/34811

135

cagocegegy
gckebogoat
e toaygay
egoegentye
agggcgotot
cagys cgde
gyogecatga
acgtttttoa
gecttyaagdy
gobaagacee
agatacatca
aaagatyatc
gagactggan
gagaataaag
tatgatagaa
TygttLagty
aattacaage
ttgoottota
tatgttgetc
cagoagcaag
caaatgaaag
ttekatggea
atgtttgote
getgeaatga
caagagoakt
ttLastcagg
ttatatttgy
atcaagagac

3ne
360
420
280
540
00
660
720
-1y
840
a0
860
1020
1080
114
1200
1260
1329
1380
1440
1500
1560
1620
1650
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tyaaagatta ecteacgyta
gkoceanacyg akbcoccottg
aacctyttty cacktteteot
tacocatiacs dacuitacoa
caasgeacrabc aco-toatca
ttactcaybe cougalbacct
agaagaact ttotutaety
acaccagaga tikhgcaggaa
ctgacaaatc Ltatgatacaa
aagotaatga tgageactac
agtaczatya tattgohghy
gtogllatag asatgocagh
taatacaaga gragtttaat
caccggatt s gagagattit
sutgpgatac acaacttgee
tgagagagtc agagacttoef
sgeagecate aagaagtgat
ccaargycabke acatgagoat
agttggnats tygcaagdbty
ategbttaca tcatgtagly
a2gazaacatt actagasscaz
arcataatgaa acttgotcaz
aggantatge gyagbggeat
taaktlbogget agaaasttit
gtgcllatca gratazcaan
aattgatate avattalaga
totbtegaate bugageggat
tigloocatt tttoccatta
tagazdgatat gagaantegs
sagazasgat gacagathot
tocatgagee acogasgtta
gaatcatgtt gtocetoagh
gaacacacty tataaactet
tigtigotge tataghbitth
tatacagact thLagtcagac
titaaccgga actgatgtat
titlyecace tteckghtgs
ceatteagte tggatcotto
acataatabt Eggtagottng
EEEETELEY

=210
<21l>
«212>
<313
<220>
<231
<323~

400>

16

1422

DA

Homo saplens

misc_tfeature
Incyte ID Mo:

16

gycTCOggoR gooagirtay
cecteaggge cagoocggooa
gotoraggat Coocagodc
Ltacttecococt cagectgtgo

gacaggaagt ggooct

Go&

tooctiateg coagacactg
cetagtagbte goaggattty
tggaaaaige geacgigtgt
cecasigeay coamggoace
ezatgaoncts cageagyggec
actguggeeg goocttoate
ceoticaghbga gtacgigoag
ggacycagty ttuggigact
coaactoeat gotgacoooa
gargtgaccg goattacaag
acatgabeby tgocaccaat

ctacaacaan
gragatgtis
gthgacgata
agoacanacay
gttgeotgena
ccagatltgs
geaagtbott
agoatatoca
gricottatc
togggeatata
acaaaatoat
gcatactghtt
aaagasactg
grtgaggaag
caganageit
gtgacaacay
tteteaaage
gaagakaaan
gtEaagltogg
gtotactits
tteggagata
gocaaachyy
cagyakbakta
canagadaan
gaactcktgt
agsga=nbygtt
cragaagtaa
ttactgutag
tggigbbecl
thgoonaaan
cotlbestatl
copactooty
tibtagbiet
aactthbitht
tgragacaat
aatcacaaat
agtattacztt
catgactaca
tanatgazat

1BGEEEICBY,

gtycgeagyy
gogmccococaga
ceoccaghtcs
cocageggachk
ggtgagcetg
ggttataaay
gaaatgaces
ggaggagaae
aangaglackt
cetetggglbeo
atgggtgacy
ccoakeotgoc
ggetggagee
gagotgeagy
aagteottat
tatgyygaaa

gyctaganay
Eteagtatge

ceartgoated
racakogotg
gastaocateqg
gattacatgo
ttitbgatea
catgggaaga
Laakgtacst
gdeagooont
ACARCCEACH
tgcagraaaa
catdageays
acthgaaaga
gtockgazac
cecaagaaga
tecagaacea
maaabthgag
aaatyataaa
ggaratbcag
gttatataga
ckaaaggolt
Lyctzaa=abt
moaatgghit
aktgaaatgya
acchiggbea
tacttgatby
coargoatga
chtoaktogaag
taaccetbge
talitttaata
aazgcigaazn
ctaatigatt
Ltgstitlate
gocattiaag
aaagumtaaa

aggogtacac
goegageggat
AUFUIIAasy
teaaggataa
cagaccagea
agyacacaans
goeattgge
tcattgmcce
cmgtgghogct
ctytgaggga
ttgeoohigt
tovcggages
aggtiaagea
aggetgaggt
teceoctagt
actigbgota

18/26

zlalbbaage
attogaakttt
tiogovacet
ageeebabot
atoagtnata
ggoaccaagg
gagganagas
aacaabtgas
ogtttbagtt
togtgaaage
gotagtgagy
aaatgataay
tgttggtata
atttgazana
gektitageg
aggagaccoa
agagactattc
aghttEgoag
cacccocacea
LOCATCagug
Ttttgataaa
acctgsayaa
guaracaact
troottgeotyg
atacagagga
aazatgagoas
gattatoaty
agazaagyuat
agasaltydgsaa
Tootatydag
aclcigtgag
atamactgen
cttectytca
actgearaay
atoygcalygs
ttattatoge
thleteltttet
tgttcagcac
ghttttattta

tegetetteoe
qUagooroc
cagbgogcco
ctggacsgatt
acagacacab
caatecagtt
crgggaggt
cagetogrty
tggcacctce
cateartatg
ccaccttoan
caatitczac
gegetttteon
gttbatealyg
tgtoncaatt
tggggathct

(211)
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katggtteng
gockcaagta
aglggttoca
toagnactgr
cacazacent
cacataacyg
atrgaaaatg

etaatgrant

cACgRAgLeT
agatogatya
gactotthty
geacagttec
casacaktac
gazctagaay
Lcrcagaaat
gaatateclay
caaataatta
teggeoaatta
gaaacegsth
aaaaktattg
aggtatoaca
graascktger
atgtatctca

Lheatcatah
cabgatyzagy
goeoyoagaan
aatygagtita
atactagety
ceacacctoe
attaaaagtt
cgabbtgeco
cactbioect
cegyggkibes
ECE&REEgEC
goboagacat
azaactatges
caacagotht
tgkgtacgat
tagcraccta

cteogagerns
accigtaggy
cgcticggty
gocoggatoca
ctgeggagge
tutagtgagc
ageotecgss
gtyactgegy
aagrtgoage
caceccaagh
acacctgtea
ctgaaggitg
ggctecacay
gacaacaaga
glectygagy
ggagggcecat

1740
iaot
1880

34

120
180
240
3c0
360
420
480
540
&00
860
70
780
810
s00
960
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toyctigiga
gogtgaaggn
agaegoaaat
Lotgotggoe
cttgontaty
vagtcaggat
ggagaaglyl
aggat Lot

<210%
<ALl
<22
=213

<220
=221
<223=

400>

17
1012
DA
Hongy

agttgagggc
acagas oo
gagoantogn
gotgengooe
ctgaatigyy
ggagaagegt
ggtggatgac
aatelyygac

sapiens

misc_faature

Incyte I Ho-:

17

cooacgeghc
ceoageoeay

ctpgoigs

o le]

cangaagctag
cagdagoadd
geeatengtt
tgggacktet
ggtogiatct
gagaacagge
gecateaaoe
ncectggatyg
nacatycatg
geokotgaga
tectgggeet
cacstgacge
geebgecgeyg
tetgaccact
tgtatgatge
aacageiaty
aasgacaagy
ctgcatgaag
gogaggeoay
yagdgagacyc
coageetoggy
gagageticy
yyetgyeggge
cocastgIgy
gyegotaake
cgagactgge
gonaagotye
ctecaagtotc
ttittcittt

<2i0>
<211x
<212»
=215

<220
<231
w223

<d00>

18
854
Dnin
Homo

ogccyggcogt
azcticacea
tgoogetgys
caoCcgogiot
acctgtgetg
antgigacct
gootoguogh
atccagtott
agtagcagty
agogcaacta
acgacattcg
nastttatac
agtggcccaa
toteoacags
ctytoctgte
gtoggoglot
getaccoott
acagocogags
ttaataacas
ogataatgaa
acttokbteoot
agagataceg
tgocagatyy
gogagaggoy
Gacut
accxegegud
cggtgaccos
cegregedad
HUROCCooRG
sgatooeagy
cagceccack
vaztgtetia

sapiens

migc_feature

Ineyte ID Na:

18

caccebibigt
tgectggace
caggecgeaalt
cegboetett
atgycanagy

tecctateot
cagagtgtgy
gtggtggetg
ggscoaagag
conagagage

agztggaitc
gglutgtaca
yrottotoag
cagatggget
coagatgght
saccoohygy
taggectlug
cagygagagdeda

2617672CEL

ogCagagoca
gogeccagga
tugocactiy
gocacctyego
cegoggoegh
chktotgcaac
gocanccect
uegracytac
tgaccaagaa
tggetgycag
ckaccgooty
agtgetganc
cehgattonb
agetgiygea
gonacagaad
chgakogbgee
cbogogeent
catguagtegy
tgacatectac
guagebyaty
atacaaggga
ccggeatgng
aaggacyets
ceaokicege
chggagecge
gtooggeotyg
ageotogoeas
Licoocbgac
accteccagh
cntckggege
accooacoes
analazaacc

276904031

ggdecagkie
gggaaacate
cttototgoy
ctacccrags
agcacggaca

tgortggueTt
coogogt:

gtosatgtge
cotygacctes
tgacceaggt
agantgggte

ggaggegyac
gooaccalgl
gotetygaty
ggoatoogyy
yecogacgach
cgoacggtoh
tttoooooga
tggyacaact
cratgectbyy
gotgggascs
ggoaccaktes
coagydgagd
gagoctoktg
tooynlogtg
ckbgotghott
tggtogtlce
yAsCgATacd
gonasgeges
czggtoacte
gagaatygen
ggcatctaca
acccactoag
aaatactggs
ategrtgegeyg
gatgggcaigy
guatcoagys
dacagagoce
goagogsceo
oagRoEgoy
cogoactcan
accoctgrat
azsagtattga

totegeagyt
tctggagaay
gagtecteca
agotgacate
Ecaaggatos

19726

ghigtoctog
cannka
chotgoatge
ctacettete
catntgteoca
tagctttyge
gaagggangt
£

=t

gogegeagys
ggegatghkoe
cocageagug
acgoggangy
ghkgeoelgee
cegactyoty
tococaaggate
graaccygtiy
bggatecaga
acagogoott
goooatottc
tgettacoas
accaaggcaa
teboaaboea
gigacacooa
Egogtegoog
agyclygecs
aggoecactie
ctgkctaceg
crgbeocaage
gacacacges
tcaagatoac
ctygeggocaa
gegbcaatga
aggacakgog
taagguccgy
GUTFOFOLT
goctgggage
CRIGECC IR
gactaccaan
tettatootk
Lazazaasaa

coaagalgie
ceoteactorn
ggentgecea
cooegggtac
ayagggctht

(212)
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gansaggoet

> aaatguatca

cteotghte

ckeotectge 1

Lottoaanas
atooaugtga

gtgogcckaga 1
1

cagcctggye
actggggets
teglyggege
ceggtactge
chacctggge
coctgachos
tatgoatgga
cacctgocag
catgatcaas
crygyraaty
otoggteoaty
agosttogay
ctgbgoagge
ttokctopya
cragelgoay
agasgkggty
tgogcroooy
coastgecern
aekeggatec
coteabgong
agtgagoott
agaaiguyga
cteoctggoge
gtycgacats
tcatcackgs
sEgasgugyc
cgggogocad
cgegggeany
crbggyaaga
gooaggacac
cagatartta
a

rmagtberaga
asaggctyto
acooagayct
coagagcoyh
gotgtgaggs

1020
1080

60

300
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tocgbcttoca
Ectzalbngt
s {xfsdolalalel d3Ts]
cacageetic
AAARTCHEIgg
actchggtat
gyaozectay
cegtagetgs
cateteatto
aatazaaaan

<310> 12

«Zll> 138§
<212% DNA
<213> Homo

©220m

ggacthagac
suygteggat
tongaggyad
cheggagaas
tgagtgteoco
cttocaagcct
guigaztoac
goecoacagey
Ltaaagagal
zaaa

sapiens

2321 misc_feabure

<223 Incyte ID Ho:

=400> 19
gacgctgogy
tttacotgag
agatgatatt
tgtaazguaga
zagattotat
ctbccaggga
sagaaTalag
stotdgzatoaa
Ectecagaaa
tgaagasana
sagaggaatt
acagacttat
gatthtioet
accactgacs
mokilctort
ataaataath
ttactghaac
Eztgottiak
gaaatggaca
Eggagatotyg
agtlgltaa=sa
yatgagatoh
waaccazatc
aaaaas

<210x 20

<211 3323
«<212> TWA
<213> Homo

<220>

CeCUgonous
anagocanin
gctgtagyst
gematagoto
gatuggeage
tglggtaaaz
cocoattgia
aaabtatcas
catgorteta
tgtgaaacag
acaaatitag
actcttacty
toclcagact
teagooThgh
maagttcttl
atgagttaca
ELogctotta
gaaaatiata
cacagasatt
tectgaatte
totagaasgt
gagycaaata
cbitatgtgee

aapiens

<221 misc_feature

<223> Incyta ID No:

<d30> 20

caaatctgoa
cakgytogacat
Esacktygtel
agaaaaccas,
atatgeatkt
gektbeooag
gtggteatts
gttgeatoby
nycaaagaty
@aacoaggan
gktccagags

geagoatgat
aactggacec
tetagagaak
tyttizacat
gttcteagtht
tagoccactaa
etetocatta
agaagattga
ttyamatoas
aagaactgaa
aacttacgce

cigyageogt
ccaagooaghk
vitgbatoot
aagantyces
tectggggel
taagtggaag
agecatycoe
gitgnttacs
grocaasaatc

4B02783CE1

cgggtaaata
daaydtaaaay
taactegcea
agaatcbgty
tagtacitae
acteaganag
ttataattaa
cygcatigtan
BAACACAAA
atgaaataca
qaaatactbg
atzbgatgan
chragotgge
kootgbtio
ttaatecaget
waatactaat
ttgocoogac
totcagtert
enakoggetea
gabgectaty
accgtaagat
cagtttaagt
tupazatzaa

601168570R1

tiaagattaa
agtucagtge
agalkiteabkyg
tracagayga
etoagtgooa
tggggaacga
tguootobto
agtottggte
Hambtgccace
agttttgagt
teacctgaaa

cccaggactyg
tetgtgutea
cagygasgay
ZoCECCACHR
gagguagga
citgagtgac
thgotggyoaa
tgcagatlita
cagattfl iy

acagaktgcgg
gootactota
acatgtaagt
gtcagkbtge
ELetgatatt
cearcattea
betgageaca
Eaagaaggtt
saghyranet
yaaggganga
cbittbbaat
tgagatcaan
cocaklggtg
Eocucageatn
tEgtoagaag
gtakbkoatea
tzigaagaga
cagasgaage
cetagtotya
tigtaatace
aacakctaat
gaatttctoa
cacataaagy

gbteoatgiat
catgangaac
ttcratlett
tbitactgor
totagtiate
tttectlage
gkcoaccooa
agoaatgeta
ct teaghcag
taccctgoto
tactatgbgg

20/26

tgeaggugoe

saaggcbos
Trtgougoty
gugetbooty
agootoeght
agcbyagoet
geaacectat
caggcooagh
aykeaaakta

ghgaaggaie
deteatgaby
catgotatea
Lcagmatgtc
tggttytges
Ltgaagcact
Lagatialat
ttggetoaga
tctagaatca
asaitgoagaa
geagtcatgo
gazgtagta
ghkggaactit
anguagacky
bgugtgeakbc
ttimacatga
actrRaazattt
sgotEatont
Jhoymasacct
atasagigay
clagcecttict
aggtattaca
abtctgactty

tgaaaatati
tacgagatta
clgeaakggt
taacageeak
acttoactga
aggagctang
atckcaccte
cacaghttat
aggaagatte
atgaacaazt
ctabtggacck

(213)

PCTATSNO/34811

tetyteacan
coictyggea
acckleogea
gecutetace
COCROOCRTO
GOFac oA
taagadacag
gtttgcagat
tamablibca

caactaaags
asgactatic
gegtyaatea
tzassgasag
toaagtgtyg
ttaagaghkic
gogbattatoa
tagttaattt

tgaaacttey =

atttatctogt
agaacttguc
cazaackcaa
cangygcetgy
AanaHgEace
tacatthaat
abagtogllt
grthacagote

catalrabaag i

gagaatcaaa
aaaaccatay

calktttaaaz

gtakgtttaz
aanaadzaas

gtlicagacos
wsectggacat
taattcacac
attyeeceas
ggatostygy
gotececagh
totggasttt
catcbbgroas
aagatacaty
rgoactgetg
CeaagLCang

360
420
480
H40
&0
G60
1240
Fea
ade
854

&0

1240
180
240
300
360
420
430
540
[:1eli)
660
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ttaggtoaty
agaalictly
gatgaancght
geactatosa
cactttgaaa
cactchctya
zaachgaatc
aagkactiig
geaceiyggag
gaceceaaya
ctggogeacs
HepgAguILL
caatitgaty
toabcoegre
yangtbtonl
gaganattes
aalgatiact
aggagtbtyte
goagagoatca
gttasacaag
caggaagace
tactccacga
ctggatetas
astogthcast
acacticten
yoagggagac
agcagecooy
‘gasangay ta
ccagtgatty
teggototet
gaactottoh
aagatigtot
tatgaactot
aaygeakcayy
acacagaact
qratgggutt
tatgacataa
caagagytia
cadactgbte
ctgaggactt
gtygaeboacey
ggagalggeg
athagooyug
aaatggcata
agectggyta
«210> 2L
<311 2123
214> DNB
213> Homo

<220

gotbtgaagg
cagtaacaga
tgtteagage
avatgocaza
ctackgtaaa
gtggetteac
azacacatta
atatctacta
ccabtyggaszaa
cetettotge
agtggtetay
ttgraaaata
actatititt
chatotoocaa
ataacaagog
agaaagyaat
tgtggaycay
atleoggateo
adgayatgat
acgggtatic
ctgaatoggag
gttcktctaa
ctyarangac
atgagggtea
gacctanuga
toaccctaga
cactictoga
tttoagatat
acaggcanag
TgARFATYIS
cooagtyrat
abtototogy
caatgteaag
azaagbtact
tygoagotot
ttota=zgaga
ggatygatcat
anctakbbtth
teygaancgat
gootaatggh
cetgtaabee
accatocbyg
catggtegoa
anccogegag
actuagegag

#apiens

«221> mise_faature

<223> TIncyte TD Mo

<400> 21
tgacaatcca
gtgageggra
cgagaagadc
ceioogoady
ctfofototo
atccagecce
ctbtattogea
cgctgtetoa
Toaagaces
gacotgazge
actccocctge

agatggrggt
tocockaogt
geggeggtog
cogetoctas
agact tegge
goaccbgolg
tgtactcggg
tecaeagact
ARy gans T
aaclgoocgga
gaggtettttt

gbitlatana

tErgageen
cazctltben
ggttaagaca
Aaztgagtaeca
tlcatcaggy
tgetttgeag
teoackotes
Etggugeotc
thocyataaa
caacchygse
catggaactt
geatgbgtut
accaroggea
agcttgtatt
aatteaghbac
tetgteaaat
caagatgaca
gactacs
acteage
gococtaaag
tgkgatesac
cagtbgoaty
tggatoggac
cagagtaggt
caaagetett
aggtetgagt
ctctgaaaac
crygagtyac
ctytdacety
gagaatosagt
tyotcagaca
tgebyascan
gaagkLtaath
ccktratgog
aaattegace
ctekggeaca
tgaateteth
mmccaanaat
taatacttaa
cagcactbtg
ctaacacggh
goltgecigla
grggagesty
ack

1866356TBL

goocguegay
gttgegokoy
ctteccheotgk
ctetgeccta
cacogatgte
ctgoghoate
cogeogatag
toggetavet
goagagtigy
gotgaaceca
gyagtigate

agoacatach
acccaygoeac
atcnagatac
attgaactiy
teeoctigran
greaagytgt
goatcadtga
aractggatt
attacatata
chatoggtoa
acaatygaat
abcgctglta
ttigaagiaa
accooygacte
ttgaatatge
ttasagaagt
agthghbbtag
agtaacatge
actetecaga
caacaggaT:
gagaggtaca
agaczacatic
aambtttaatg
caactcatta
ctygattoaky
gacatgackt
tacttgyant
cloaagogtt
aagagetead
aaseatgete
ggaaaattas
acagcaggat
aazanantie
gaactaggaa
aklyccagac
catcitctga
acagckoact
daggobcaxy
ataaaatggs
atggtcaaka
Ggagdcetgay
gagaccooyt
gtoocageta
cagtgagecy

gegtaggady
gooccatttac
tteocactace
attocctaceg
cggecktotet
toggtaagag
ctogatkcke
acggaggeat
AagyCagayga
ceagtgotga
cgggectgee

21726

gaacketigy
goniggcctt
Yadgagadan
aaggaggtot
cctaeatagt
ceatekabge
agcetacsthga
tastcgotat
gguagecglc
coagagteat
sgtggantaa
aktrctacata
Liacazaaga
anabacagga
Lcaaggattl
toaygotatay
aangtgabtt
tregoobtter
saygaataeo
getteotena
cgtggoatatb
tazzaboaaa
tggackcaaa
cacagohgaa
atgkgttkea
actacctboca
cgtitbacca
acclbictica
tebguggacay
atbgeatoca
atataccasnc
gassttacct
tgtatgettt
tggsagyaza
gtooanayggg
azaacztttga
titcttocas,
gatoacatel
tggagaagaa
gaaaaagtag
aagygoodat
checgetaaa
ctogacagos
agattgcacs

aggegacagh
goagcetatth
ggeatecgoce
accragesas
ccactugags
ggttggctca
acgoggactty
caggbetggy
abgaagectt
tgocoagagy
gectacedoo

(214)

PCTATSNO/34811

tggtganaca
cocthgatbt
cagdeatakt
UgEAFHT
ttgegakhte
atcceccagac
thtttatgas
tectgactit
- Tadlut 551 % of o of o
agoetcatgaa
tatktggett
tecagsgolg
ttoattgaal
zatgtbtgat
Ectgggtgag
aantgctaay
tacatotggt
gouggazaat
coetgobgyly
guggghttic
acgattgacc
gacagatzech
tgattacksc
beagaacanc
getagttgo
acatgaaaca
catgatggac
gtatittaag
gatootoeye
dasidotger
agatgibtia
tttagagcas
gteaacgage
ggktatcaag
goaggaacka,
cttgggeton
ggataaglig
ggatattttt

o

tckbtongach 3

gekgggeged
cacgaggtes
aztacasaas
tgcagcoagoa

actgeattoe 3

ttacetagta
tagocagtta
tgagegggee
tgagggeoag
eletackoca
ageteagagy
gotaecgaat
ctoctitoce
casgetyget
gaatgiggsy
Loggatoate

720

780

240

500

960

10290
1084
1140
1200
12640
32e
1380
1444
1500
1560
1620
1630
17480
1800
1860
1820
1580
2640
2100
2160
2220
2280
2248
2400
2450
25240

a0

120
180
249
300
360
429
480

ik}
66O

JP 2004-500812 A 2004.1.15



WO O/46443

zoccagotygoe
tebgugtatg
gaagzantac
gaggasyaay
ggtgagiaat
achyagcags
gbgetttata
grcgatgact
gecogagacth
toctgtgatey
Jtgatggage
Cetyaygeoc
dgagagange
atctecacza
ragerasssa
gotteagaca
toatraaaas
geagtoticyg
acctoagugy
aacgaccgsh
gaactitgaa
ggtgtccoea
goteggaaga
gocagougag
tttaztacty

=218> 22

=211> 2623
<212> [NA
<213> Home

<220>

agcicoagth
acgactcaga

cocaaggaac
tgdouasdga
gogmacyggoa
totttgagge
ctgatgooca
guoatgtoga

ggcaggacty
tygataglga
tacagoeeatt
tctatgalga
coagcatyaa
geoactoatt
cetatgenat
tggetggtie
catttttaca
bgteteiogt
aagchyggtt
CYAANYTCLAG
gecggaetty
agtcocgeray
Jazanssuas

sapiens

<221 misc_feature

«223> Ineyle ID No:

=46¢= 22

atgeatceatt
tgattacagr
cocaageost
catogutaat
atgttacttl
clteghgeckeot
Cecatthgal
clicazgtar
attetgpalt
coagtgaags
cthtggegte
ttaacctagg
akttcagaay
tacagoatet
Eckttgagge
acetcagatt
cagacaagae
aagcageagt
anstgtitog
aaaaagtyya
acatgtoigt
cetctgbace
Eotgtgacrte
chganaacac
agaaacoagy
cagagakict
chgagaaaac
trtcatatga
tygrotbgyga
cigtagatgt
ggactogatgs

tgaacaettat
totonteagy
ttgexgaaly
tgcactootg
yctygaaanta
Egcagibett
tgticckeoat
agccttoctta
tcoagatcote
gasraktaag
ttgoibgtot
aaatacatgt
acasgtatta
tthrgoctte
Ltcoagaccet
Cetoctbgac
ttotgaaatt
acteacagng
aggaasacta
agectiiaza
ceaagatooa
cgpltocltloa
acttgtyaat
tiectgteooct
aggtgaaace
tacbggtgak
tabgcasate
toagaagtat
gtbgocagtt
toacttoackt
agettcstge

coccangaca
Jactgtegay
ataortiggea
agagdandgna
tgaagecooty
dgragat gag
gttoetggeay
catgagtglg
gogtotugan
guageasattt
qactgaggge
tggroaacas
tgageaactyg
gochotacoe
gritoggara
gechoactga
ggcattatan
agggtabttt
ATAAFUCOCC
cietasccet
gagLyaggct
aaagopggad
gotgggecct
agglggotig
o

1872095CEL

ytageattyy
ageartacta
artgrctgogo
BRRJUAC LTI
ganctygtbt
tetoacakge
gbggtbaatt
gtaceattaa
Latgaaccka
Etaattetea
agacttioty
katatgaaca
Eotttaaatc
cragoceata
ccakoggtbta
aggciecaly
atggaatgen
accoctagta
cgaactoacs
gatobtiogo
grateatoac
gaagaaceag
gaandaacon
azcgaatota
acaccticay
aaccaatakt
acygaggaac
catutgagaa
aapagaatta
gatctlagiyg
acazaattgg

ggttecteoc
caggaagage
gatataccag
gagrohoaot
catgaggacy
cteangtggy
daggaagaag
tacltakyuca
cagagactec
gageogrcaca
cagggtigy
cocagabgea
angaggocee
cmzagaccaga
gacatageot
cegggttgyd
necactyaag
gttccgageo
tcoogtacce
aatetctgey
atcagcacag
aggeacetgy
ceazegocte
gatgkucgac

cangrotbot
dagatocaas
talectgues
cagotgtocn
ttaatcoact
Lgotbagetl
tggttoatte
cagaatigat
Ltctogagge
atoazagtygc
goaaakoiga
glgttataca
taaatougty
cacagaggga
ctoscagate
aagaaganian
gtgaaacths
caagkgacoy
tacygttgilt
Ligeoetitty
coaghkataca
tagtttataa
Laggeagtoe
acaagattat
taactgactt
atcghdaana
crgaatzoct
ggsaaatttt
girerticte
agaaccitge
tgecocctatct

2226

ggegotacga
ctotgtatac
coagoscety
cagatgaggs
tomrccoggoa
agaagggtoy
gagattitga
wagatgglug
gagatyggaca
ccangggcat
gotgeaggty
2gcgtggathe
gtagazatgy
vggaginack
tEgiraggoy
ggekbactte
cagazagyay
tgectgocky
Loesocttgya
cttgceoctit
vektectlgg
gegagyagag
tacectoact
groacygaan

geagaaratt
tgtazaagat
attggetdad
gaagtttact

tggttteoct
teageattck
Lttoandaat
acactgbatg
aaktaaagyab
atggasttak
aackggguaa
agecttgithl
caattcatia
agoatacgea
acagcasgac
gatcttgaan
tttacaggaa
tyagazagact
gaactygeagy
tootteotot
Aagatggkag:
tocecaacaaca
tectaatgay
tgttaataan
actaaattat
ctybgeetct
takbtottact
agacaakgta
tteattgtoa
tanaanatbta
attazghtce

(215)

PCTATSNO/34811

caalgtoset
agaa gt
togagagaat
cogntgacogg
gdageddacc
ctetgyocty
tognucagsca
agacnaggat
gg=agalgge
tguucgnang
etoagygaig
ggataceat
cttoggygeto
gqokocgoays
trecagbegt
catagctaca
tochyggagon
cogattotat
tattagygot
gcokockgoa
ggackobyasn
gat bigtogt
gaghgygacs
aataaagacy

cetaotteaga
geoaaghatga
cabtygtgyata
attirgatag
clitgtougas
coagaggort
gatggtotgn
atygtatcatt
tttoctaagoe
caatocaath
actggictta
atggccacag

atgsaaaant

cckcggakat
tgttectgaat
gtteaggoet
gtagctagkta
Ttaatagana
agtaccteac
tottkggaaa

ctastgoaag 1

getgeattoa
tthtactatt
gatgtacors

titttgygcte 1

ctgcaaaaty

ctuctgagat
toactgocac 1

geaagttggt
aagestteay
gttatggtte

720

FED

B4Q

200

380

1020
igat
1140
1206
1260
1320
1380
1Edn
1500
1580
1620
1680
1740
1800
lgs0
1320
1980
2040
2i00
2123

1800
1860
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actctogtat
cagactokbte
gteattiact
anztgtcaza
cagiccagaa
adzagoatag
JAGECOCACE
tacangaana
catthogges
gaggggytay
caaaatroac
aatatctate
gtttttattt
ttaacettco
atgtacckey
Licaghktiia
tagaggtass
attatiazat

“210% 23

«211> 41747
=212» DMA
<213> Homo

=230

atcololgsa
atatcagatyg
agggafagat
agaatgglli
aattecgage
tackaatggk
tetacagana
agagtigaat
caatggaktL
aggaggat bl
Tgrtoacgan
Tttacthtt

tecetaatt
chgzacazaz
aaaazatact
Eeca

saplons

<221> misc_feature

«223> Incyte ID No:

«400= 23

gobocooegy
woguceoslo
Ttetegtott
cagayangag
rrechbeaagece
TgRgFCagge
catatgoase
ualygazaaagt
tagatbttgt
ercottotgg
gggetiitbeo
treohasaga
aktgatgaasa
toggratitgr
taagtgitta
ctazazcotr
akcbeakttge
atagugagac
ttgotctggt
aatgyiggac
tagaccacty
gtgooragga
catcbgaggt
gaatgctgea
coaagttaca
grggtaance
Ettabtgboga
kotytgotgy
totctactag
tgaakglggt

Etggghtttte 1

gtgacettte
ztegageoigy
agocraatta
Egteoccacac
Laggggagag
agggcliggt
gEegtoggtt

tegetetoot
coctegotege
cageegotoc
goocthogag
cygacligolbg
gactaateay
agaagdagat
cacctigtot
tggagugety
agaggtoooe
ttactggoat
cagagtaget
thtagtagaa
tytygytyaa
ca ctoti
gaotttttat
tattgoagsc
tgeatigett
tutgagecat
teatcittgy
cttoouayay
gettgacgee
tgatgayaka
tgactacakt
aganaagaat
tatageagat
agotgaacarn
tirgotcatat
tgaadasoce
titgazaaat

Lcguacocag
totuccoooth
soboatiage
tactgtatgy
agsctlctab
actgggstgy
tetggganan
taaggaccacs

zgtgagratt
Lacoaccagh
aghoceagby
Ltatttaaty
aggtiboean
teezagtggka
gazcttatgg
gelogageos
gatgacaacy
zatacagttg
acgkbctaata
catbagacac
fttattaaca
atggttagac
agetgeghea
aatgtaatit
tgtttikazaa

2278683CKL

ceggoggtog
cgocctyotet
totocgeoogee
cygotgecty
gactteoacct
attytgatda
gargazatac
ttcooctagea
aatgacaaaa
tatgetacty
gagecctgoka
tlalcaauca
gtgaagttty
tatgacktty
gyassgag
aaggactact
tttgoagorg
attgatocaa
gaactogeae
ttaaakgaag
tatgatattt
tlragataaca
tttgatgota
gaggataagy
goetgoracay
ghgatgaakta
gtagaaqacg
gityatgaay
aaceaggoca
gteaaaceay
tacagoteotyg
otggatcgac
ackgtagaga
ageogacctga
gaggaaatoc
gaccootaaac
ctaggaaaag
gtggazggan

actrkbictla
cbgaggeket
cagttttega
scRgtagegt
aggacacade
ataaccaaac
algckatsac
gggecetoea
acccaccady
geagackoyt
ctatgactgt
ktatactiea
aaubgoatca
atgebbgace
aatbbggtag
sbttageatt
aszatocttba

coogogokeg
tackaggeoee
geckooacag
cogatghote
Eooayygoas
attgkgciga
atgstacagy
ctotacazan
tgamaggrth
tancacantt
tcersycaac
tgastgtaat
cocgtacace
tagaarcaay
agcsagTaad
tcaatgtbee
gtgooatoga
axasktoclyg
abtcaatgott
gztttgoate
ggackcaght
gecaktocotat
tatcatatag
actktaagaa
aggabelety
cotggaroan
acagattatt
attgkeocea
aackagaaat
aceaatygrh
coatyutUta
ttggatbaca
ttokaaaagt
getobaacet
aggaghbtat
cltggagaagy
sagpacatas
amcagatbot

2326

tocragsazt
ggoabtagea
acaggatttg
gacatttack
ttatgbacth
cagtagacte
saagacazt
agetgoatek
aagotgtgga
akbtitoateo
taaaatybea
agagaacaco

qaaazazaz
aaanatythe
aagoatttas
ctttataaza
cgtetkbgtgt

gtggatgtgg
teogootaak
coclipggocte
creoatoaan
gotggagges
Laltgatate
akttaactak
agg:acsggga
ctatagaaghk
tyaggetack
thttgatars
tgaccygasaz
tgtiatgter
glcaaangat
akltgeogtta
thataectota
gaactggugs
ticttenton
tagaaatcts
ctagatigan
tgklbctgek
fLgsagtoaghk
cazagytgoa
agyaatlgaac
ggaaagtita
acaaatggya
gaggttgrtoc
ghagatgyte
tetaatggac
gaagttazac
aagtttatta
gaatgaccte
catugagget
gggdaticte
gaaagatgto
toatctogat
gacaacgtta
choogotyat

(216)

PCTATSNO/34811

atoacaagia
tocctoocaga
gaanatangy
keatkreagt
ttgtataaza
tygateanty
azactabast
gelleakgllt
ccaactgotg
tgagagagis
gactataaca
cteoagtystt
aateckaccte
agaagaaza’
atggtetate
gaattgatge
aattaceooy

cttgoageta
cagatachas
gocogegatge
Lgoageootit
googecongy
atkacage:t
caganbgasg
anottaaada

aaatatacts

gabgecctan
tcatbggttg
ccataceocty
adatatolyy
gotytgtgiy
gaggtigeig

1820
1580
andn
2100
21&60
22290
A280
2340
2400
2460
2520
2580
2640
2700
2780
2820
2880
2893

cgocaglggy
atiactatoy

tabckgbgtyg -
gatktacacec 1

glgygceate

Tokgicates ]

atgratttas
gaaaantgeta

Triceoctea 2
cazangargt I

cckatcacaa
aagecagaga
ttaggaacayg
ccaggeatio
ttoteettgy
ttigtgaatyg
teaacbebet
tttreaceta
goacioctga
gagaagocc
chgaggagtc
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ctytctatet
Etcataaaca
ctotbttgee
cacaggacac
chyvilagae
tettaatato
gagaggttaa
sgtgttgtua
accagtacat
attggcggtt
atgccaagaa
ckggktactg
caaaaaataa
ackgtgasec
gacagatgtt
etttbtotyn
gaatggttaa
coaaglogel
cteaatetoa
gacoaetTony
EELEE els]
agaaataaka
Etbtkttatt
azataaaasg
gilylkctgaz
gtheatttza
kaackygiit
tatcoctacta
chbcttotte
agazatteat
cttectigea
aatasaaaty

<210 24

211> F&F
<212> TNA
<213> Homo

<320

<221> mise
<223> I[neyte ID No:

<4Q0> 24

cocgagagget
agcoogaticy
ttggyganca
ttggcgacag
gaclcatcoo
caggeoatogs
tggacaactyg
ttgacteeat
tgtcgotgac
grtyttttety
ccocogecct
dgeggagass
caccacagaa

<210 25
<2li» 1538
«<21Z» DINR
<213> Home

<220»

«221* misco_
©223> Incyte TD Ro:

<400= 25

gactghettg
aycagataby
tgacotgatt
tgtabcggta
attcataaay
cagactaata
ggokbtebte
aaatatictg
ccttoagogg
ctgebegtie
Lttgyagtet
clheacacten
atanaazata
Etickgnage
ctghbiottat
agtyggeitet
acacaazagy
LrEEkteERE
aceaagyati
Codaanaana
clitagklce
aggaazcakbc
titaazgatg
atckbteagee
HAGTTAUCTD
tgegtoogay
dafoaaacaaa
atsageotea
coctacethl
atttgoightg
acabbtibgt
toaatgtoan

Saplens

Teature

geageggoac
egocatggag
caccygtgaac
cgtygacoty
cgrootglgg
gaccacagte
cegobttige
catcgacatg
catetogeay
Cogeogaagy
agaactttiy
matatgoooy
agcrantasi

sapiens

Teature

asgoatngty
camgaagaga
craanaglces
attggtogay
gacaactgog
aauctateay
gagagheace
clgaatgoty
asggccteac
yotgcangga
tcotttoraac
agaaltaazt
aanatgiann
cttgkcagty
ascctaccan
goanggages
ctgatagoetyg
ttagoacgeg
gtagttiagt
BaatARAAnY
accoegoaace
Ettcatagee
acttatazya
aggoctttat
ttgancctet
aagtcagtoy
gacktgtaage
cgbatitaat

ttttketits £t

grtkaacggt
gebattakbbt
Azalsaanan

40423€1CH1

agetgtegay
cagcogagga
greeagtigga
catgtgtacy
Fagaageaca
acactogaga
ceeggeteec
guebgobgtgt
gatycoyygca
aggygcceggt
ccagtgockt
atkcligoety
acatttgaas

3937YEBCEL

atggcactan
aaaaccgaal
toacgliltye
tagciggagy
gagaactibs
ttoagggakt
cagehoctbo
cotggetana
caccracagt
taaggtydad
cagTLyg t
telbalbguaaa
tatgatagta
gttaaaagta
anggaszcta
tataasgooa
gtateacata
gactgatcay
ktlccEeckt
CrlBRanadan
coccatiecot
acattaaata
accctgaazt
gasggagita
tcacancagt
toactgotygs
ctatatatoe
coagabgagtt
fettaaza
atttcagaag
Laaasaaata

acagtegoaa
aggcgotogt
Etgoaglbica
sgathcoggt
gbtcracaget
aatgtogaca
agtgetgegt
gcaagogagl
CJERAAABRACT
cectocayge
ttotkgazact
gguckggoet
tacgcazaaa

24/26

thitagatatbt
cgaaagagtc
actbloagss
cagczagcat
Lagccgakac
bgcagttgat
agetgagogh
gogagargot
ctygaatooty
¢taccgaaca
btggacaakga
#xaggaaaatc
ateapataga
Lttenoecte
gaggokoott
agggtggtgl
gttogaghca
gaagataiat
gookteoett
asacchacce
ggtogbookte
agagaaactyy
ttatatagoh
Ltckgetaza
atcaacactg
agggestaat
cactgthtges
ttasalctaa
aaatabttiy
gtoalteagak
aktasuasac

cagaugeady
agtgacggga
gragebagas
tgagtaccaa
ggtugtgeat
Caaraanyyc
UGRLGE Gy
caccacgtig
chtecctgoe
teagbgtgge
cotgbgtece
ctaggagacc
CECEEY-EY

(217)
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atgttanasc
chigucgeta
gaggtacgtc
ggtaggaaag
wagggaggat
manatggety
acoatocage
gagagoates
aggtycoegoe
gotgaticak

atgtagttas ;

agcaatzcay
grataacgas

2340
2400
2460
2520
2580
2640
2700
2760
2820
2880

Eactgitaat 31

gutoasgage
ccatttotgg
gtgeataattc

tococtgoataa 3
ctalgigace

tgttetgytt

ttagagatga -

atatacatta
gagacaatay

aakggtatta -

gckkclicooy
acattagtoo
teeaacagta
akcteatter
tgttattaane
Lgtgagactg
agbtagogtt

tengaggoac
tttggoaett
aagckaggee
acaghooags
gtggoggtgt
tacaaggoge
cctgasages
ggcctggatyg
aaaggbgact
thetocotaa
frfe frialetelulodot-]
ccaaatbbga
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agtgagtgag
cteagtbitee
cgehogtggs
cttectetbt
gtgbkooagte
teuccagthe
gasgragoay
catkbebgeoe
atactgggec
acgetacaac
gotooaggag
goagAGHCaa
abcocaggooe
agtttagaac
ghgrgggace
tigacateca
gracazeckec
cotbettaty
tktaccatee
goaggtigtg
atebeoocoa
ttgaltagae
thigagecct
ctacactoeag
gosotteaty
cagtttaggh

<Zi0» 26

<Zl1l»> 1437
<212> DNA
<2it> Homo

220

=231 misc_ ]
<223> Incyte ID Ne:

=400> Zo

gnesttacte
Ettgootyge
akcoggtgot
chghooacayg
cotgyooatt
avcaaggzal
gogagstigea
camcoctgge
ghgoctgggt
gatgocagas
gacacaggac
acagcgtnag
cEtragaal
togoaaaatt
Etatatiile
agatiiettiy
ataccaaght
aagtatcaca
abigraggtg
ghetgtacce
aggtgtckoa
corgaaaghg
acguygceyct
agaceaaces
zaagattgtt

=210> 27

<Z1l> 1194
<212> DHA
<213 Hemo

agmcategrs
chatteaacag
atastegteoa
[iagaajatalilalal d
ceacetat
ctamtotgtt
gaglagggty
coaggectit
azclttgoce
aaguatgaaa
angaagated
Ttotaagdgt
tggggagact
tocaggagat
tgeactgoeoo
gttaggocag
ttitttteoe
goagatedac
chochgeteoa
acatggagca
gugeoackoe
ctgaatttot
gEFAgARETY
teaasgggty
gtetcaagty
ctiaglgoea

sapiens

featur

ttoraagagyg
teagtggact
tetbghobat
ghtctackact
tthotggety
tacazagcokb
aggoagasca
aggaacatet
goaoaggaca
asagatcktc
cheaaactga
thtesggaayg
ttggaaatog
waacaacclga
thtocgageoa
ctogagaaza
ggetatgacy
gecatctton
gacactktet
agactccaca
Raaatoittg
gyegaggety
gaeacegiady
tatctgebge
saccobattg

sapians

toyatgagaz
abgroggoot
aacocogoan
Logocacagy
gatgoagas
abtgotohacs
ggaggtcagt
coaktgyglaa
goacaggans
agtacctgea
cEttbbgygat
dgetatgeay
agooatggac
ceckgotgens
thtocagech
soootytoaa
thkettoaaat
aeagactgen
acctbgriges
aactbbbggl
amagteiaka
aoaccbataz
aagtatbget
ctactgenza
cacceoioad
carcctagaklt

TZ573Z4CEL

ccatggaagt
tetgaatgha
tccacacgsa
caacagyata
thetocteac
tyagogagat
togacttagy
tectatecco
gracceotaga
atgadggott

cattgogaa
atgccoagan
ctcagaagca
togagaakst
ggtpgaazca
aragkttcagt
atangotete
tocttectga
coagatggaa
tgacyggrac
aggaacatagy
Tycacaagge
cacagacten
tgatttacag
gaaaatazaay

yootaggoag
coocbolobac
tyataggoea
Toasagote
cecaccocohbec
aantgaszgt
gtovcetocl
gdagnagyea
cooraateat
gorggabbit
gagtetgtae
gaaggageea
atacctggug
teeaggocaa
gacatoocat
cacracactyg
coiceoacoo
actgooootg
totetgbtca
aglttggoat
caragggdig
aatyggtoty
gocigklboot
gtlgcetugg
gadagooacs
cebotqgre

ataaataata
etgtgagtat
gcttgettea
ttcttcaagy
dybgaaaggt
craaggatgy
ctitaagotyg
cttgagoate
cgagatcaayg
cocattacatc
cacgckgkto
chhttacagh
gatcaatgac
agaccoogyc
tgagtttaat
caaggtroco
Ligcaocate
tgagggcaay
azecattsety
ctkcgacetg
tgatcteaco
toagctgany
geeeatggay
cyagaaaata
gagaaticot

25126

agurkttico
chgtatguaat
gaocatgggy
ooacctyata
atbogotyae
cttehgohoe
ctgtcogaan
¢ttagectce
gggaatctgoe
accactaaygag
cagtoteaza
aagagngett
acaagagtto
agotagaget
gatgoeoete
tgcteagate
ttoaatgteot
teactgeaco
cattggooty
chtctotoce
gltotobtoa=
tgaagtgazt
tagtgggetg
nlacaaaaca
ceccacgeta

aagoaayaaa
gagacetice
sategagyga
aasatgazacs
cttetanage
aagcanagga
ctoangasgac
tetacavcth
caggoTttoa
atcoacgago
attgaccaga
GoogRRACTA
tttatcagec
ackgigatge
ccaaakgtaa
atgatgtios
wtgyaaatac
ctgaageack
LoacgoRgyd
azgaagactc
azagateogros
atguatyaga
acaccactoy
cctteegtge
gektgooaca

(218)
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tgratcockc
tigagcacca
atgagatgta
coofadactgy
CacagaGaAYT
ganagoagca
toccacates
agatgatgaa
cotgobggac
tgggcatgaa
garctyayaa
TYCcCoooans
taccoaccoe
thbgeoolyget
tactbeachy
tooagoecton
cottgtgact
cagotbgges
gaggeotagg
acccacacke
Lamagaagty
gatgtoicaa
tgocotggaty
cttgeekktg
acttgbcoat

gooagsbyca
ctbocasanyg
ggatgtages
ccacactagy
cgagebtcbe
tganagonaa
Lggecttkta
Lebeeatect
actteagsaa
tgacccagaa
agetgecageo
tocttacoaa
azaaaaccoa
Licttgoaaa
ctanagagyga
gragtggeoat
cebaccagaa
tyyrganggy
cegtagasgt
keckocotacat
citratogeag
geggtacgga
togteaagab
toktoctagy
aaanaii

10
20
139
L0
3an
360
420
480
540
600
680
720
7a0
840
200
260
102G
lasa

60
120
1ze
240,
300
110
420
420
540
eno
660
720
T80
ed0
900
960
1020
lopo
1149
1209
i2s80
1320
1380
1440
1487
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«220>

=221>» misc_feature

<223> Incyte ID Ko:

<4 00>

27

abgoceegyy
chgtacegog
atcoggatgg
togaactegs
coeatoacoa
aatckctggy
cgckbactttg
Tatggeagey
gagattoggy
gurasaeklcg
coacsakict
chtageagaa
tactacaccy
algyatboag
Hacatygyoa
alltgygggaa
ckgcocaaaa
gbecttbeggy
ctgccatege
arligagttcg

=210>
<2ik>
«212=
«213%

<220
<321
<ERIX

400>

28
438
IR
Homo

ccattagtee
thocectgey
ucerrgotgoy
cyytyaagag
ttgugtangos
tgocatooge
coaagoguite
goaghototc
atcagasott
acggcakctt
abgegatgat
atggoygaaas
goaactttac
cagtlatecyg
cotetttect
ctocotocte
teoaccittac
atatctacra
caagtayaes
acatggagag

saplens

mizc_faature

Incyte ID Mo

28

atgyggateg
aagetgggte
atgaabtloas
TEatategay
atagbeacty
Lgteccotge
stgcsctggs
gocagaaase

galygctggag
acttocaaag
cactcaactt
tocagaggot
Toaagattygy
amagcangaz
taazctattt
toagatga

7472038081

ccbgatgadg
cegetienos
titaaagtac
cacagcacky
googTayaca
cargtgtycy
gacoagteas
cogetteckt
CTCTYAAT O
tggattygegce
geaGTaaAgga
ggatgytgga
tratgtecag
gaakstegag
guoatigoes
otttggacag
crtogglogy
geatogaany
gorotggat
gcategeatt

TATZ0ALCKL

azatccooeho
glyggaggge
cttcattcan
aattogaaght
coggaccaaa
grbgaganag
ceagobotgy

ttteaacate
foegoocogie
gengagoagg
ageaaktace
Cheaaggtga
tocacazton
cadggrgaysy
tcracecgaca
accyzantgn
tatogoagea
cttetaacga
goratotict
gtgagecake
ztatgtrage
Lacgaceagy
ttkbetagtte
ngtagabtit
alcturtocy
SLOgaagaty
grattegeeg

ctgetgetaa
ttocageaga
tectacazca
cagakgcage
trocRagagga
agtthaakbbt
aacmattoet

26/26

coggkongtiag

Teageeatht
tagacgocooa
taticgalac
bygockgtog
gagacecaeto
cogtioggyt
coegtoccat
tehobatgea
aacccakatt
kbtgoeggate
otgectatty
aggoatsbga
ctatacitat
cgtgegacay
toobggagtc
cggcgt Lot
tgttiiiogy
atgoaaggay

tigecetggh
agetcatgag
atgecagean
tyacgacgyg
atgneacgay
gogagtettt
gEctggagyge

(219)
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caagetgeag
guagttogyc
cegtggegay
gltactiiggr
aguutlocicy
tgtgcacaat
tgaratecac
ggctogoota
Ttectpoca
gegaatcaag
cagtgllitac
caatcogoat
geaggtgnaa
agtgattake
caalyagtce
ogtacoagac
teacgagtat

tocoytngac i

cazatactat
ttga

cotgheagees
caagaagansc
cgacasctac
agtggagtat
ceattotion
gatatacace
cgagcatgtg
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Ir... nalional application Ma.

INTERNATIONAL SEARCH REPGRT PCT/US 0B/34811

Bax |

Observations where cerlain clalms wers found unsearchable (Centinuation of item 1 of firsi sheet)

Tuis Ineniational Search Feport has not seen astaid shed inressect of Serdin sliaims under Arlsie 1/(7){al for ihe icllowing reasors:

+ 3

2 %]

ol

Sams Nas,

secause thay relate b suby kel matter nct requived (o ke searcred by this Autharity, ramely:

Although claim 18 is directed to a method of treatment of the human/animal
bedy, the search has been carried cut and based on the alleged effects of the
compound feompesitiaon.

Claims Nos 20,21,23,24
boeause they relate 10 pars of the Intgrnatonal Appizalion tna: do nat comply wth the prescribad recuirements t such
&n exlen] haleu mearingful Internahonal Scarch can b2 carned out, spealically:

see FURTHER INFORMATION sheet PCT/ISA/210
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Box Il

Observations where unity of invention is lacking (Continuation of item 2 of first sheet)

This Iete:1ztiona Searching Autkority lo:ied mu TSIE IVEAIGRG 1 s wIGRaaNg: auplicaton, as folows
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see additional sheet
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A all gearsanly clams could fe S2arched vatl gt &1°0R uSityirg an AC0100al 1ee, this Autharty dd not inwte payrienl
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In part 1-28
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Inersational Apsinaren Mo, PCT/US 09 /34811

FURTHER INFORMATION CONTINUED FROM  PCTASAY 2110

]

Continuation ef Box 1.2
Claims Nos.: 20,21,23,24

Claim 2D refers to an agonist of a polypetide of claim 1 and claim 23
refars to ap antagonist of a psiypeptide of ciaim 1 without giving a true
technical characterization. Mereaver, no such specific compounds are
defined in the application. In consequence, the scope of said claims is
ambiguous and vague, and their subject-matter is not sufficiently
disclosed and supported (Art. 5 and § PCT).

No search can be carried out “or such purely speculative claims whose
wording is in fact, 2 mere recitation of the result to be achieved.

The above comments also appiies for claims 21 and 24.

The applicant's attertion is drawn to the fact that claims, ar parts of
claims, relating te inventions in respect of which no international
search report has been established need not be the subject of an
international prelimirary cxamination {Rule 66.1(e) PCT). The appficant
is advisad that the EP0 palicy when acting as an International
preliminary Examining Authority is nermally not to carry out a
preliminary examination on matter which has naot been searched. This is
the case irrespective oi whether or not the clzims are amended following
receipt of the search report or during any Chapter 11 procedure.
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Imermaticnal Apprication No. PCT/US 00 /34811

FUATHER INFOAMATION CONTINUED FROM  PCTISA! 21p

This Interpational Searching Autherity found multiple (groups of)
inventions in this internatioral application, as follows:
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