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[12) INTERNATIONAL APPLICATION PUBLISHED UNDRER THE PATENT {DOPERATION TREATY (PCT)

(19 Workd Intell | Properly Or

Iniernational Bureas

(43) Internations] Publiction Dale
2 August 2001 (02.08.2001)

PCT

O LA G

(1) International Publication Number

WO 01/55392 A2

(51 Internatonsl Fatent Classificalio

C42N 1512

1310, COTE (47705, 1628, 14/72, CI20 164, AGTK

IBET. GOLN 3353 3350

121} Interngtional Application Number:  PCTAISD U274)

122) Tueraatipnal Fil

(25) Fiing Language:
(26) Publication Language:

130y Priarity Data:

Date: 26 Fanwy 20611 (26.00.200))

Boglish

Linglish

6V(75573 28 Jannary 2000 (2801.2000)  US
MRS 25 Pehmary 200 (2502200060 1S
BF1EY B9Y 17 March 20001 L7.03 2000) - U5

3} Related by continaation (CON) ar continvation-to-part

(CIP) to carlicr applications:
s
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NUCLEAR HORMONE RECEPTORS

TECIHNICAL FIELD
This invention relates 10 nucleic acid and amino acid sequences of nuclear onmone receptors
and to the use of these sequences in the diagnesis. treatment. and prevention of mctabolic, endocrine,
reproductive, developmental. immunological. and cell proliferative disorders., and in the assessment
of the effects of erogenous compounds on the expression of nuckic acid and amine cid sequences of

nuclear hormone receptors.

BACKGROUND OF THE INVENTION

The nuclear hormone receprors. alse known as the noclear receprors or the intracellular
receptors, vonstitute @ protein superfamily whose members are both receprors and transeriptional
tegvlators. Nuclear hormone receptors rely an both thetr receptor function and their (ranseriptional
regulatory function tu affeet a broad array of biolagical processes. including developmem,
fomenstasts, cell proliferation. and cell differentiation. (Reviewed in Mangelsdorf, InI. et ul. (19953
Celt 83:535-84() Won. DX, and D.P. McDonnell {19951 Curr. Opin. Biotechnol. 6:582-589;
Perlmann. T and RM. Tivans (19973 Cell 96:391-397: Tenhatm, S. and A. Baniahmad ( (997} Ine. T
Biochem. Ce!ll Biol. 29:1325-1341; Moras, D. and H. Grosemeyer [1998) Cutr. Opin. Cell Biol.
10:384-391: Willy. P.J. and D.J. Mangelsdorf (1998) 10: Haomones and Sienaling jed: BAY.
O 'Maltey) vol. [, Avademic Press. San Dhego CA, pp. 307-338; Weatheoman, R.V. et al. (1999)
Annu. Rev. Biochem. 58:359-381.)

Nuclear hurmone revepiors as rece

Generally. the teain reeeptor describes a proteio thar specifically recognizes other molecules.
As teceptors, nuclear hotmone receplors specifeally recognize and bind w their cognare ligands.
Although nuclear hormone Teceplors an: loewied itracellulaely, many receptos are extrace]lular cell
surlare proteins which bind extracellular lepands. Such extacelular teceprors produce cellular
responses wlfecting growth, differentiation, endocytosis, and the immong response. Qiher receptors
Facilitate the selective transport of proteins out of the endoplasmic reticulnn and localize enzynres W
particuliar regions of the cell. Transcriptional regulation by noclear harmone receptors, propagation
of cellular signals hy extraceflular receplors., end transport and localization of proteins by other
receptors, all rely upon specilic interactions between the receprors and a variety of ecllular
components, In many cases, the identity of the cognate ligand to which a teceptor binds is unknown.
Sueh receptors sre lermed arphan receptors, This term also applies to those nuclear hermaone

receptors which carry out their transcriptional regulatery functions without binding any higands.
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Muclear hormene receptors as transcriptional regulators

Multicellslar arganisms are comprised of diverse ecll types that differ dramarically both in
structure wnd function, The identity of a cel] js determined by its characteristic pattemn of gene
expression. and dilferent cell types express overlapping bur distinctive sets of genas thranghout
development. Spanal and tempural regulation of gene expression is critical for the control of cell
proliferation. cell differentiation, apoprosis. and other processes that coneribute to organismal
development. As transcriptional regulaters, nuclear hormane recepiors play key roles in controlling

these fi

wal biological processes. Other ranscriptional regulators affect gene expression in
response 1o extracellulur signals thet mediate coll-cell communication and that coordinate the
activities of different cell 1ypes

In general. transeriptional regulators such as nuciear hannone teceptoTs initiate, activate,
repress, or lerminale gene lranscnphion by binding o the promoeter, enhancer, and upstrezn
regulatory regions of a gene in 4 sequence-specific manner. However, some transcriprional
regulutors bind regululory elenents within or dawnstream af a gene’s coding region, Transcriptiony)

regulatory proteins may bind w a specific region of IPNA singly. or in a complex with uther

uccessory (actors, (Reviewed in Lewan, B (19900 in: Genes 1V, OxFord Uiniversity Press, New Yok
NY, and Cel] Press, Cambridge MA | pp. 554-570.)
Mechanisin of nuetear hoonene receptor function

in the unfiganded state, a nuclear hornone receptor axists in asseciation wirth 2 maltiprotein
complex of chaperones, including heat shock proteins such as hsp90 @nd tmmunophilins such as
hsp56. These chaperones maintain the lgund-free teceptor in an inactive state which s anenable 1o
binding of frec ligand., and prevent the ligand-free recepior from translocating to 1he nuclens. Upon
aclivalion by ils cognate ligand. the receplor may farm i homadimer or heterodimer whick

wanslueates o the nucleus, binds 1o speaific DNA sequences, snd exerts is transeriptional regulatery

function. In order 10 effectively carry out its regulatory roles. an u

dis

ated nuclear hormone recoptor

utes from a histone deacetylase-containing corcpressar conplex and associates with a histone
acelyltransTerase-confining coactivator camplex {Xu, L. et al. {1995) Curr. Opin. Genet. Dev. 9:140-
147}, The association of the activited recepor with caactivator proteins resulty in remodeling of
chromatin so that it adopts an open transcriptionally aclive slate, providing aceess 10 the
reanseriptional regulatary elements of the getivated nuclear receptor {Lemon. B.D. and L.P. Freediman
(1%99) Curr. Opin. Gener. Dev. 9:490-3604)
Structure of puclear hopmone receptors

Nuclear hormone receptars function as signal ransducers by converting hormona) signals
inte Lranseriptiomal responses. [n general, nuclear hormone receprors cansist of a variable amino-

terininal demain, & highly conscrved DNA-binding domatn. and a canserved C-rerminal ligand-
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binding dommin. in the steroid-hinding ruclear bormone receprars, the amino-terminal domain
harbors a trans-activation element termed AF-1. Some nuclear horinone receptors alsa contain a
frans-acrivation element in the hgand-binding domain rermed AF-2. The DMNA-binding and ligand-

binding domains of noclear hurmos: receptors may contain dimetizasion clemenrs., and the DNA-

binding domain may condain a nuclear lecalization signal {(Weatherman, RY. et al. {1999) Anpu. Rev.

Biochem. 68:559-581).

The BN A-binding domain of nuclear hermone receptors is compesed of twe zine finger
muotifs which mediate recognition of specific DNA sequences. A zine finger motif contains
periadjcally spaced cysteine and histdine residues which coordinute Zn'*. Examples of this sequence

panier inelude the C2H2-tvpe, Cd-1ype. aivd CIHCA-type ("RING" finger) sz (ingers, and the P11

domain (Lewin, supra; Aasland, R, eval, (1993) Trends Biochom. Sci. 20036-39). A zine {inger motil
contains an ¢ helix and an antparalle] B sheet whose proxmmity and conformation are maintained by
the ziwre fon. Contact with DNA is made by the argmine preceding the o helix and by the second,
third. anel stxth residues of the O helix, Zine finger motifs muy he repeated in a tandem amay within a
pratein such that the o heltx of gach zinc finger in the prowin makes contact with the major gracve of
the DNA double heliz. This repeaied contuct between the proteir and the DNA produces a strong and
speeific DNA-protein interacian. The strength and specificily of the interaction <an be cegulated by
the number of zine finger motifs witkin the protein. Although wine fingers were oniginally idennfted
in DNA-hinding proteins as regions that trtcract dircetiy with DNA. they have since been found in
proteins that co nat bind ro DNA. (See. e.g., Lodish, H. et al. (1995) Malecular Cell Biology,
Scientilic Amertcan Books, Mew York NY, pp. 447-451.)

The ligand-hinding demain of nuclear hormone receplors s responsible for binding o
ligands, coactivator prof2ins, and coteprassor proteins. This domain is composed of three Jayers of o
helices, with the central layer consisting of twa helices containing many hydrophobic side chatny
(Moras, D and H. Gronemeyer {1998} Curr. Opin. Cell Biol. 10:.384-391). These two central <
helices thus create a hydrophobic pocket which is the site of ligand binding, A Tigand bound in this
hiydrophobic lizard-binding site is completely buried inside the Teceptor pratein and 15 nol exposed (o
solvent. This suggests that large canformational changes in the ligand-binding domain would
ageompany binding of a ligand. Cne of the « helices of the ligand-binding domain provides many of
the inter-subuntt contacts in dimers of nuclear receptors. This < kelix contacts the ligand when it is
bound in the ligand-binding pocket, suggesting that ligand hinding can atfect formarion of recepror
chmners (Weathermnan, RV, et al. (1998} Anow. Rev. Biocheny. 68:5359-5381).

Classes of nueledr hormone receplory
Muclear hormone receptors can be gronped inte three broad classes: the steroid receplots, the

RXR-heterodimeric receptors, and the orphan auclear honnone recemors. The sweratd recepuors hind

3
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Lo steronl hormones, and this class includes 1he androgen receptor. mineralocorticoid receptor,

estragen receplor, glucocorticoid receplor, and progesterone receptor. The RXR-heterodimeric
receptors bind to nonsteroid ligands, and this class inclades the Ih:"!’(')l(l hormune receplor, retinoic
acid receplor. vitamin D secepror, ecdysone reeepior. and peroxisome proliferator activated receptor.
The orphan nvclear honnone receptars include steroidogenic factar 1, nerve growth fucror-mdieed
receptor. and X-linked vrphen receptor DAX-1.

The stervid hormone receptars are activated npon binding o specific steroid hormones. The
conformational change indueed by ligand binding leads to dissociation of the receplor from heat
shock proteins and fonmation of receptor homadimers which recognize specitic palindromie DNA
sequences called hormone response elements {HREs). Upon binding to an HRE, 4 steroid hunnene
receptor homodimer can regulive the transcription of target genes,

For example, the progesterone receptar (PR is a steroid hormone receptor which is activated
by progesterune, a 4-pregaene-3.20-dione dertved from cholesternd which is a ¢ritical oscillating
campaonent of the female reproductve evele. These osciilartons correlate with anatomical agd
moiphologicd changes including menstruation and pregnancy, The activities of progesterane arc
mediated through PR, In the cytoplasm, PR axsociates with several other proteins and factors known
as the PR heterocomplex. This heterocomplex includes heat shuck pruteins and immumophiling such
as hsp?0. hspB0, hsp27, p59 (hep5n), p48. and p23 (Johnson, LL. et al. (1994) Mol. Cell. Biol.
14:1256-1963). Upon binding progesterone, activated PR tmnslecates to the nucleus, binds o
canonical DNA transcriptional elements, and regulates progesterone-repulated genes implicated in
differentiation aud the ccll cycle {Mouesatsou. Pand C.E. Sckeris (1997) Ann. N Y. Acad. 3ei.
816:99-113). The PR antagonist RLI 486, which can be used to terminate 4 pregnancy. is an ¢xample
of a commervial therapeutic targeled wward 4 steroid hormone recepror,

The RXR-heterodimenic nuclear receplars are distinguished from the steraid hormone
receptars in that members of the fornier group bind e their turzel DNA sequences upon fonmation of
heterpdimers with retinoid X receptors (RXRs) (Mangelsdort. I ). and R.M. Evans (1995) Cell
§3:541-850), Theee different isoforms of RXR have been identified (Minucei. 5. and K. Qzate
(1996} Curr. Opin, Genet, Dey, $:367-574;. The reninoic acid receptors (RARs} are examples of
RXR-hetcradimeric nuckear receprars. Retinoic acl (RA) s @ biologically active metabelite of
vitamin A {retinvi), a fa-soluble vitamin found matnly in fish [ver oils, liver, egg volk, butter, and
creanm. While 9-cis-RA binds to RARs and RXRs. all-trans-RA hinds only o RXEs. RAR/RXR
heterodimers bipg with high affirity (o specific DINA sequences known as retinoic acid response
clements (RARES). thus acting as reguiators of RA-dependent ranscription.

Peroxisome proliferater activated receptors (PPARS) are therapeutically important RXR-

heterodimeric nuchear receptors which are induced by fatty acids and eicasanaids. There are three

JP 2004-500819 A 2004.1.15



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

uh

m

a0

35

(83)

WO 01/55382 PCTAISE1/0274)

known isotypes of PPAR. cach with specific expression patterns, and these PPARs are involved m the
reguiation of genes involved in systemic homeostatis of glucose and lipids (Kliewer. S A, and T.M.
Willson (1998) Curr. Opin. Gened, Dev. $:576-5%1: Michalik, 1. and W. Wahli {199%) Corr. Opin.
Biotechnol. 10:564-570). As such, PPAIS are rherapentic targets for disorders such as diabetes,
dyslipidemia, and obesity (Smith. 5.A. (1996) Pharmacol. Rev. Commun. 8:57-64; Wilison., T.M. and
W. Wahli (1597) Curr. Opin. Cher. Biol. 1:135-241; Barroso, [ et al. {1999 Matore d02:880-883).

The arphan nuclear receptors either have no known acrivaing ligand, or can exen their
transcriptionat regulatory activities withaut benefit of ligand binding, For example. in Caenorhabditis
ehegrans, the X-chromosome encoded nuelear hormone receptor hemelogue SEX-1 regulates
transeripion of the sex determination gene xod-# (Carmi. 1 et al. (1998) Nature 396: [68-173). Ratker
than relving on ligand binding. SEX-J acts as a transcriptional regulator in a dose-dependent manner,
in effect coprrolling sexual differentiation through an X-chromosome-counting mechznism.

Some nuclesr hormane receptors lack 1oe convanrional DNA-binding domain typically
associated with the nuclear hormone reeeptor family. DAX-1 is ane such nuclear hormene receptor
lacking the conventional DMA-binding domain, and matations in DAX-1 have been shown to cause
X-linked adrenal hypoplasia congenita (Zanaria, EF. et al. (1994) Nawre 372:6353-041). DAX-1 js an
orphun nuclear receptor which interacts directly with steraidogenic factor 1 (5F-1) (Tro. M. ct al.
{1997 Mol Cell. Bwl. 17:1476-1483). and DAX-1 15 capable of madulating the action of 8F-1 in
sex-specific gene expression (MNachtigal, MW. ot al. (1998) Cull 443-434). SF-1 is an orphan nuclear
regeplor which acts as @ trunseription factor for several sieraidogenic enzyme genes in the adrenal
gland and gonads {Lala, 13.5. et al {1992) Mol Endocring], 6:1249-1258; Lynch, L F. et al. (1597)
Mal. Endocrinol. 7:776-786. Clemens. J.W. ¢t al. [1994) Endortinology 134:149%-1508}, und can
also regulare scveral genes expressed in pitnitary gonadotrope cells {Bambart, K.M. and F.L. Mellon
(1994) Muai. Endoccinsl. 8:878-885: Ingraham, 1A et al. (1294} Genes Dev, 8:2302-2312;
Halverson, L.M. ot al, (1996} 1. Biol. Chemn. 271:6645-6630: Kerd, R.A. and J.H. Nilson (1996) ],
Bicl. Chem, 271:10782-107851

SF-1 ulso acts as a potent transactivatar of small heterodimer parmer (SHP: skort heterodimer
pariner) (Lee, Y K. et al. (1599) ). Biol, Chem. 274:20865-20873). SHP is another example of a
nuclear hormone receptor lucking the conventional DNA-hinding domain (Seol. W. ot al. {1998
Science 272: 13361339 Lee, H-K. eral. (1998) J. liol, Chem. 273:14398-14402). SHIP interacta

with many members of the nuclear honnone receplor fa

y. incluchng retinoid receptors, estrogen
receprar., thyrmd hormone receptor, and the orphan recepror CAR. SHY acis as an inhibitor of
esirapen receptor-mediated transcriptional activation by competing with coaclivalors for binding to
estragen receptor {fobansson. 1. ot ab. {19991 ], Biol. Chem. 274:345-353). SHP also inhtbits

trapsactivation by the erphan receptor hepatoeyte nuclear factor 4. and by retineid X receptor (Lee,
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Y K. el al (20007 Mol Cell. Biol. 20:187-195).

Consequences of defective trapscription requlation

Many peoplasne disorders i humans can be atiributed to inappropriate gene expression.
Malignant cell growth may result fram efther excessave expression of wmor promnting genes or
insufficient expressicn of wmor suppressor genes (Cleary. M.L. (1992) Cancer Surv, 15:88-104).
Chromosamal translocations may also produce chimeric loci which fuse the coding sequence of one
zene with the regulwtory regions of o second unreluted gene. Such an arangement Jikely results in
inappropriate gene (ranscription, potentially contributing ta malignancy.

In addition, the immune system responds 1o infection or rauma by activating a cascude of
events that caorditate the progressive selection, amplification. and mabiization of cellular dafense
nechanisms. A complex and balanced program of gene activaiion and repression 15 mvelved in ths
pracass. However. hyperactivily of the immune systerm as @ esult of improper or insufftcient
regulation of gene exprassion may result in considerable lissue or organ damage. This damage i
well documenced in immunclogical responses associated with arthritis, allergens, heart atrack. soroke,
and infections. {See, v.g., Issclbacher et al. (1996) Hattison's Principles of lnlernal Medicine, 13/,
MeGraw Hill, Inc. and Teton Data Systems Software.)

Furthermore. the growih of muolticeillar erganisms is based upon the induticn and
coordination of cel] differentiation at the appropriate stages of development. Central to this process
is differential gene expression. which confers ihe distinct ilentities of cefls and tissues throughout the
body. Failure to regulats gene expresston <lirtng development eoald resalt in developinental
dizurders.

The discavery of new nuclear hormene receprors aid the polynieelestides encoding them
satisfies a need in the art by providing new compositions which are useful in the diagnosis,
prevention. anc treatment of metaholic., endocrine, repreductive. developmental. tmmunalogical, and
cell praliterative disurders. and o the assessment of the effects of exogenous compounds on the

wxpression of nueleie acid and amina acid sequences of nuclear hormane reeeptors.

SCMMARY OF THE INVENTION
The inventian features purified pofypeptides, poclear hormone receptors, referred (o
collectively as “MHREC™ and individually as "NHREC-1," “XHREC-2"amt “NIHREC-3." I one
aspect, the nvention provides an isbiated polypepude comprizing an amino acid sequence seleced
from the group consishing of a) a0 amino acid seguenics selected from the group consisting of SEQ I
NO:E-3, b) a naturally ceewrning aminie acid sequence having at least 90% sequence denney @ an

wnino acid sequence selected from the group consisting of SEQ ID NO:1-3. ) a biologically active

JP 2004-500819 A 2004.1.15
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fragment of an amine acid sequence selecked from the group consistmg of SEQ D NO: -3, and d) an
immunogenic fragment of an amine acid sequence selected from the grovp consisting of SCQ ID

NG 1-3. In one aliernative, the invention provides an isolated pn[yp.:ptide comprising the amino acid
sequence of SEQ [T NO:1-3.

The tnyverion farther provides an isclated pulyvnucleotide encoching a polypeptide comprising
an armino agid sequence selected from the group consisting of ) an amine acud sequence selected
from the group consisting of SEQ ID NO: -3, b) a naturally occurring amine acid sequence having at
lcast D0% sequence identity to an amino acid sequence selected from the group consisting of SEQ 1D
N(:1-3, ¢) a biologically active fragment of an amiina actd sequence selected from the group
consistng of SECQ 1D MO: -3, and d) an imimunogenic fragment of an amino actd sequence selected
from the group consisting of SEQ D NO:1-3. In one alernative, the polyneciectide encodes a
palypeplide selectzd from the group consisting of SEQ I NO:1-3. In anathet alternative. the
polymeeleatide is sclected fram the group censisting of SEQ) ID NO:4-6.

Additionally, the inventon prowvides a recumbinant pulynucleotide comprsmg a promoter
sequence operably hnked ta a polynucleoude encoding a polypeptide comprising an amine scid

sequence selected from the group consisting of a) an amino actd sequence selected from the group

consisting of SEQ ID MGk 1-3, by a nipturally gccurning amine acikd sequence having al least S04

ating of SEQ 1D NI 1-3, ¢}

sequence identity o @n aming seid sequence selected from the group cony

a biologivally active fragment of ap amine zeid sequence selected from tbe group consisting of SEQ
I0 NO: -3, and d) an immunogenic fragment of an amine acid sequence selected frony the gronp
cansisting of SHQ 1Y MO:I1-3. In one afiemative. the invention provides a cell transformed with the
recombinant pelyaucleotide. In another alternative. the invention provides a fransgenic organisin
comprising the revondinant polynucleotide.

The tnventan alse provides a method for producing a polypeptide comprising an aning acid
sequence seiected from the group consisting of ) an amine acid sequence selected from the group

On

Gng of SEQ 11D N0 1-3, b) a naturally oceorring aming acid sequence having ai lesst 9K

d from the group consisting of SEG ID NO: -3, ¢}

sequence entity to an wnino acid sequenc
a biologically active fragment of an amino acid sequence sciccted from the group cansisting of SEQ
D NO: -3, and di an imnunegenic fragment of an amine acid seguence selected from the group
consisting of SEQ 10 NO:1L-3. The method comprtses a) culturing a cell under comditions suitable for
expression of the polypeptide, wherein said cell is wansformed with a recombinant polynuclentide
comprising 4 promoter sequence operably nked to a pulynucleotide encoding the polypeptide, and b)
recovering the pulypeplide so expressed

Additionally, the invention provides an tsolated antibody which speeifically binds wa

palypeptide comprising an amine acid sequence selected frem rhe growp consisting of a) an aming
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acid sequence selected from the group consisting of SEQ ID INO:1-3, b) & naturally oceurring amino
acid sequence having at least 90% sequence identity [ an amine seid sequence selected from the
areup conststing of SEQ D WO L-3. ¢1 & biclogically acuve Fmgmc}t't of an amtna actd sequence
selecied from the group consisting of SEQ ID NO:-3, and &) an immunogeoic fragment of an amino
acid sequence selected froan the group consisting of 81 1D NO:1-3.

The invention further provides an isolated polyrucleotide comprising

a polvouclentide
sequence selecied from the group consisting of 21 4 palynucteande sequence selected fronn the group
vonsisting of SEQ 11 NG:a-6. b) a naturally occurring polynuelestide sequence having at least 90%

ing of SEQ ID ND:4-6,

sequence idenuty 1o a palynueleotide scquence selected fron the group cons
ci g pelynuelentide sequence complemertary ta 2y, di 4 polvnucleotide scquence complementary 10
b}, and e) ap RNA equivalent of s}-d). Tn one allemative, the polynucleatide comprises at Jeast 60
contiguous nuelsotides,

Additionalty. the Javention provides a method for detecting & larget polyaucleotide in a
sample. said targer polynucleatide having a sequence of a polynocleotide comprising a polyoucleaide
sequency selecred from the group consisting of 2) & polymucleotide sequence selected irom the group
consisting of SEQ ID NO:4-6, b) a naturally vccurring polynucleotide sequence having at least 90%
sequence identity to a polynucleotide sequence selected from the group consisting of SEQ 1D NO:4-6.
cta palynucleotide sequence complementary to ). d) a polynucleotide sequence complementary to
b). and e} an RNA equivalent of z}-d). The nethod camprises a) bybridizing the samiple with 2 probe
comprising at [zast 20 contiguous nuclectides comprising a sequence complementary 1o satd target
pelynucleotide in the satople, and which probe specifically bybridizes o said targer polynucleatide,
under canditions wheseby = hyvbridization complex is formed between said probe and said tarpet
polynucteatide or fragments thereof. and b) detecting 1he presence or absence of suid hybridization
complex. and optionally. it present. the amount thereol. In one alternative, the probe cumprises at
least 60 conriguous nuclestides.

The invention further provides a method for deteeting a target polynueleotide in a sample.
said targer polynucleotide having a sequence of a palynuclestide comprising a polvnucleotide
sequence sekeeted from the group consisting of a} o polynucleotide sequence selected lrom the group
conststing of SEQ [D NOw4-6, b) a nanirally oceurring polynuciestide sequence having at least 3047
seguence identity to a polynucleatide seguence selected from the group consisting of SEQ 1D NO:4-0,
<} a palynuclcotide sequence complementary to ab. d a polynucleotide sequence complememary te
b and ¢) an RNA cquivalent of al-d). The method comprises a) amplifying said target
palymcleotide or fragment thereof using polvinerase chain reaction amplification. and by detecting
the presence or absence of said amplified trgee pulynuclenide or fragenent thereol., and. optionalty,

if present. the amount thereof,
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The inventian further provides a composition comprising an effective amount of 2
polypeptide comprising an aming acid sequence seiected from the group consisting of a} an amine
acid sequence seleeted from the group consisting of $1Q 1D NO:] EY b} a nawrally occurring aming
actd sequence having at least 30% sequence identity 1o an amino acid sequence sslacted from the
group consisting of SEQ 1Y NO:1-3, ¢) & biologically active fragment of an amino acid sequence
selected (o the group consisting of SEQ 10 NO: -3, and d) an immunogenic fragment of an amino
avid sequence selected fram the group consisting of SEQ 1D NO: (-3, and a phaninuceuticelly
aceeptable exciprent. In one embodiment. the composition comprises an amino acid sequence
selected from the group consisting of SEQ 1D NGL(-3. The invention addittenally provides # method
of treating a disease or condition assuciared with docreased expression of functional NHREC,
camprising adminiseering taa patisnt in need of such treatment the compasition.

The invenuion alse provides u method for scrzening a compound for effectiveness as an
aganist of a polypeptide comprising an aming acid sequence selected from the gronp consisting of a)
an amino acid sequence selocied from the grovp consisting of SEQ D NO:1-3, b) a naturally
vccurring amine acid sequence having at least 90% seyuznee identity to an amine acid sequence
selected from the group consisting of SEQ 1D RO:1-3, ¢) « biclogically active fragment of an amina
avid sequence selected from the group consisting of SEQ IR NQO:1-3, and ) an immunogenic
fragment of zn aming scid sequence selected from the grovp consisting of SCOQ 1D RO Y. The
ntcthod comprises a} exposing a sunple camprising the polvpeptide w a compound, and b} detecting
agonist activity in the smmple. In one altemative, the invention provides 4 camposition comprising an
agonist compound identified by the methodd and a pharmaceutically acceptable excipient. In snuther
alternative, the invention provides a method of treating a diseass or candition associatad with
deereased expression of functivnal NHRLEC, comprising adntinistering to a patient in teed of such
treatment the composiion,

Additionally. the invention provides a method for sereening a compound for effectivencss as
an anragenist of a polypepiide cotvpristag an amino actd sequence selected from the group consisting
of 2) an aine acid sequence selected from the gronp consisting of SEQ 1D NO:1-3, b) a naturally
VCCurring anunn acid sequence having at least 90%: seguence identily to an amine acid sequence
selected (rom the group consisting of SEQ 1D MO: [-3. ¢) 4 biologivatly active fragment of an amina
acid sequence selected from the group consisting of SEQ [ NO:1-3, and d) an immunogentc
fragement of 2n aimine acid sequence selecred from the group consisting of SEQ 11D NU:1-3. The
rmethodd comprises a) exposing a sample comprising the pol ypeptide 1w a compound. and b dotecting
antagonist activity in the sample. In onc altcrnative, the mvention provides a composilion comprising
an antagonist compound identified by the method and a pharmaceutically acceptable excipient. In

anather alternative, the mvention provides a method of ireating a discase or condition assoeiated with
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overexpression of functional NHREC. comprising, administering to 2 patent in need of suach
freatment the composition,

The invention lurther provides 2 meniod of screching for a componnd that specifically binds
1o 4 pulypeptide comprising an amina acid sequence selected Trom the groop consisting of a} an
amino acid sequence selected from the group consisting of $1Q 185 N0:1-3, by a naturally occurring
amino acid sequence having at least 90'% sequence jdentily (o an ymino acid sequence selected from
the group consisting of SEQ 1D NO:1-3. ¢) a bielogically active (ragmemnt of an amino acid sequence
selected from the gronp consisting of SEQ 1D NO:(-2. and d} an tmmunogenic fragment of an amine
acid sequence selected from the group consisting of SEQ [D NO:1-3. The method comprises a}
cambining the pelypeptide with at feast one test compound under suitable conditions, und b)
detecting binding of the polypeptide to the wst compaound. thereby identifying a conpoutid that
specifically binds to the poivpeptide. )

The imvention further provides a methoed of sercening for a compound that madulates the
activity of 2 palypeptide cowprising an aming acid sequence selected from the group consisting of a)
an aming acid sequence selected from the group consisting of SEQ 1D NO:1-3, b} a nawrally
aceurring amino actd sequence having al least ¥3% vequence identity to an amino acid sequence
selected from the group consisting of SEQ 1D NO:1-3. ¢) 1 bioksgically active fragment of an amino
#cid sequence selected from the grovp consisting of SEQ ID NO:(-3. and d) an immunagenic
fragment of an amino acid seguence selecied from rhe group consisting of SEQ ID NO 1-3, The
methad comprises a} combintag 1he polypepride with at least one wst compound under conditions
permissive for the activity of the polypeptide, b assessing the activity of the polypeptide in the
presence of the test compound, and ¢) comparing the setivity of the polypeptide in the presence of the
test compound with the activity of the pulypeptide in the absence of the test compound, wherein a
change in the activity of the polypeptide in the presence of the lest compound is indicative ol a
campound that modulares the activity of the polypepide.

The invention further provides a method for screeniog a eompound for effectiveness in
altering expression of & target polyrucluotide, wherein said target palynuclentide comprises
sequence selected from the group consisting of SEQ ID NO:4-6, the method comprising ) expasing a
samplc comprising the target polynucleotide 10 a compound, and b) detecting alrered expression of
the target polvoucleotide.

The mvennion further provides a methed for assessing toxicity of a test compound. said
methed comprising a) rearing a biological sumple containing nucleic acids with the test compound;
b hybridizing the nucleic acids of the weated biotogical sample with 2 probe comprising at least 20
contipuons nucteotides of & palynueleotide comprising a polynuctestide sequence setected from the

grovp consisting of i) a polynucleotide sequence selected from the group consisting of SEQ [DNO:4-

10
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6, u) a natueally ocenrering polvnucleotide sequence having at least 905 sequence identity to i
polynucleotides sequence selested from the group consisting of SEQ 1D NOu4-6, i) a pelynucleotide
sequence complementary ta i), iv) a polynncleatide sequence cnnnpl}menuq- toiil, and v an RNA
equivalent of i1-1v). Ilybridization eccurs under condittons whereby 4 specific hybridization complex
is formed between said probe and a target pelynucleotide m the biological sample. said rarget
potynucleatide comprising a palynuclentide sequence selected from the wroup consistng of 1) a
palyaucleatide sequence selected from the group consisting of SEQ ID NO:4-6. i) a nawnlly
occurring polynuclzotide sequence having at kzast Y0% sequence identity to a polynuclcotide
sequence seleted from the group consisting of SEQ 1) NOh4-6, i} a polynuckotide sequence
camplementary 101}, 1v) a polymiclectide sequence complementary to i1, and v1 an RN A equivalent
af il-iv). Alernatively, the 1areer polynucleotide comprises a fragment of a polynucleotide sequence
selected froam the group consisting of it-v) above: ¢) quantifying the amount of hybridizarion
complex; and d} comparing the amount of hybridization complex w the reated diological sample
with the amount of hybridization complex in ap untreated biolegical sampte. wherein a difference in
the amount of hybridizarion somplex in the rreared biologizal sample is indicative of toxieity of the

test conpound.

BRIEF DESCRIPTION OF THE TABLES

Table | sutrimarizes the nomenclawrs for the full lepgrh polynaclentide and polypeptide
sequences of the present invention.

Table 2 shows the GenBank idenufication number and annoration of the nearest GenBank
homalug for polvpeptides of the invention. The probability score for the march between exch
polypeptide and its GenBank homelog is also shown,

Table 3 shows structural features of palypeptide sequences of the invention, including
predicted motifs and domains, along with the methods. algorithms, and seurchable databases used for
wmalywis of the polypeptides.

Table 4 lists the cDNA and genomic DINA fragrents which wens used 10 assemble
polynucleotide sequences of The inventian, along with selecred fragments of the polynucleutide
SequEnCes.

Table 5 shaws the representative cDMA (ibrary for polynucleatides of the invention.

Table & pravides an appeadix wiich deseeibes the tissues and veetors used for construction of
\he cDNA libraries shown in Table 5.

Tahle 7 shuws the tools. programs. ahd algorithms used 1o analyze the palynucleotides and
putypeptides of the invention, along with applicable descriptions, references, and threshold

ParameIers.
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DESCRIPTION OF TRE INYENTION

Before the present proteins, nucleotide sequences, and methods are described, it is understood
that this invention is not limited to the particnlar machines. materials and methods described, as these
miay vary. I is alse w be understood that the terminology used herein is For the purpose of describing
particular embodiments only, and is not intended to [tmif the scope of the present mvention which
will be litnited only by the appended claims,

1t inust be noted ihat @5 used herein and in the appended claims, the singubar forms “a." “an.”
and “the” inelude plura! reference unless the contest clearly dietates otherwise. Thus, for example, o
teference to '3 host cell” includes a pluratity of such host cells, and i reference to “un antibody™ is a
reference 1w one or mare antibodies and equivalents thereof known w those skilled in the an. and so
forth.

Unless defined olherwise. all techpical and scientific terms used hercin have the same
meanings i commonly understood by one of ordinary skill in the art w which this ventwn heloags.
Althgugh any machines, materials, and methads similar or equivitlent o those described herein can be
used to practice ar test the present inventiun, the preferred machines, materials and methods are row
dascribed. All publications mentioned herein are cited for the parpoese of describing and disclosing
the cell lings, protocols. reagents and vectors which are reponted in the publications and which mrght
be used in connection with the Invention. Nothing herein is to be construed as an admisson that the
inventien is nor entirled o antedate such disclosure by virtue of prior mvention.

DEFINIETIONS

“NHREC™ refers 1o rhe amino acid sequences of substuntially purified NHREC oixtained from

any specics. pasiculatly a mammalian specias. including bovine, ovine. porcine, murine, cyuine. and
human. and from any source, whether naturel. syntictic. semi-synthetic, or recombinant.

The teym “aganist” refers to a malecule which mtensifics or mimies the hislogical activity of
MNHREC. Agonists may include proteins, ncleie acids, carhohydrates, small molecules. or any other
componnd or composition which modulates the acrivity of NHREC etther by direc(ly interacting with
NBREC or by acting on components of the bivlugical pathway ot which NHREC participates.

An "allelic variant” (s sn alternative fomm of the gene encoding NHREC, Allelic varianiy
may result from at Jeast ore miutation 10 the nacleie acid sequence and may sesalt in ahered mRNAs
or in polypeptides whose stucture or funcrion may ot may not be altered. A gene niy have none,
one, or many allelic vatiants of its naturally ocenrring form, Common mutational changes which give
rise to allclic varians are generally aseribed ro natural deletions, additions, or substitutions of

nucicotides. Each of these types of changes may occur atong, or in combination with the others, one

©F more times in a given sequence.
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“Altered” nucleic acid sequences encoding NHREC wclude those seguencas with delelions,
insertions, or substiutions of different rocleatides. resulting in a polypeptide the same ax NHREC or
a polypeptide with at Least one funetional characteristic of NHREC. Included within this definition
are polymorphisms which may or may not be readily detectabte using a particular eligonuclentide
prebe of the palynucleotide encoding NHREC, and smproper or unexpected bybridization 1o allehe
variants, with a locus other than the roanal chromosomal locus Tor the palynockeotide sequence
encoding NHREC. The enceded protein may alse be "altered.” and may contain deletions, nsertions,
or substitutions of amino acid residues which produce a silent change and result in a functionally
equivakent NHREC. Deliberate antino acid substirntions may be made on the basis of similarity in
pelarity, chatpe. salubility, hydrophebicity. hydrophilicity. andéor the amphipathic nature of the
rosidurs. as long as the biological or innounelogical activity of NHREC is retained. For example,
negatively charged amino acids may include asparic acid and ghitamic acid. and positively charged
amine acids may include fysine and urginine. Amine acids with uncharged polar side chains having
similar hydrophilicity valves may incinde: asparagine and ghitamine; and sering and threonine.
Amino acids with yncharged sule chiins having similar hydrophalicity values may include: leucine,
isoleucine, and valine: glycine and alanine; and phenylalanine and (yrosine,

The terms “amine acid” and “amine acid sequence” refer 1o an oligepeptide. peptide,
polypeptide. or pratein sequence. ot a fragment of any of these, and to naturally occurring or synihetic
molecules. Where “amino acid sequence™ is racited to refer 1o a sequence of 2 paturally occurring
protein molecule, “amino acid sequence” and like terms are not meant te limit the amine acid
sequence 1o the complete native amino acid scquence associarcd with the recited protein moleenle,

~Amplificstion” relates 10 the production of additional copies of « nuekase acid seyuence.
Amplification is generally carmied out using polymetase chain reaction (PCR) techneologies well
knrwat in the art.

The term “antagonist™ nefeors te a moleevic which inhikits or attenuates the biological activity
of NHREC. Antagonists may include protains such as amibadies, nucleic acids, carbohydrates, small
wmolecules. or any sther compound or composition which modulates the activity of NHREC either by
directly interacting with NHREC or by acting on cormponents of the biological pathway in which
NHREC participates,

The term “antibody™ refers o ingact immunoplobulin malecules as well as to fragments
thereof, such as Fab, Flab'),. and Fv fragments. which are capable of biading an epiropic determinant,
Antibodies that bind NHREC polypeptides can be prepared nsing intact polypeptides ar using
fragments containing small peplides of interest ¢s the ioniuniving antigen. The potypeptide or
olignpeptide used to immunize an animal (e.g., @ mouse, @ ral, or @ abbit) can be derived (rom the

translation of RNA, or synthesized chemically. and can be conjugated to a carrier protein if desired.

13
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Commonly wsed carrters that are chomically coupled to peptides include bovine serum albunn,
thyrogiobulin, and kexhole hmpet hemocyamin (KL The couplad peplide is then used to mmmumize
the animal-

The tern “antigenic dewerminant” refers to that region of & malecule (te., an epitope) that
mrakes contact with a particutar antibady. When 4 protein or a fragmens of a protein is used o
smmnize 2 host apimal. numerous regious of the pratein may induce the production of antibodies
which bind specifically to antipenic determinants (pasuicelar regnons or three-dimerisional strucnires
on the protem?. An antigenie delemninant may compete with the inger gntigen {ie., the unmunogen
used to elicit the immune Tesponse for binding W zn antibady,

The term "antisense” refers 1o any composiion capable of buse-pairing with the “sensc™
{eoding) strand of & specific nucleic acid sequence,  Antisensc composttions way include DNA:
RNA: peplide nucleic acid (FNAJ: oligonucleatides having medified hackbone [inkages such as

phasphorothicaies, methylphosphonates, or benzylphos alex: oligenuclzotides having muadified

sugar groups such as T-methoxyethyl sugars or Z-methoxyethaxy sugars; or ohigotuclestdes having
modified bases such as S-methy] cytosine, Zdevxyuracil, or J-deaza-T-eoxyguanosine. Antisense
moleceles may be praduced by vy methad including chermeal synthesis or transetiption. Unee
introduced into a cell, the complementary antisense imolecole base-pairs with a naturally oecorming
nucleie acid sequence produced by the cell to funn duplexes which block either transeoption or
translation. The destgmation “pegative™ or “minus” can refer to the antiscense strand, and the

designition “positive” or “plus” can reler o the sense strind of a reference DNA muleeule.

The term “biological ly active™ relers to 4 proten having structural, regutatory. or biochermesl
functions of & natwrally cccursing melecule, Likewise, “inmmunolegically active”™ or “iwmunogenic™
rcfers 1o the capability of the natural, recombinant, or svnthetic NHREC, or of any oligopeptide
thereof, (o induc

antibodies

specific iImmune response it appropriate animals or cells and w bind with specific

“Complementary™ desenbes the relanonship between two single-stranded nucleic acid

sequences that anngal by base-pairing. For exainple, 5-AGT-3" pairs with its complement,
ITCA-S.

A Mcomposition comprising 3 given polynucleotide sequence™ and i “composition comprising
a given amnina scid sequence” refer broadly 1o any composition containing the given palynucleatide

or armno acid sequence. The composition may corprtse a dry formulation or aa agueous solution.

Composiians comp polynucleotide sequences cncoding NHREC or {ragments of NHREC may
be employed as hybridization probes. The probes may be stored in frecze-dried form and may be
associated with g stabilizing agent such as a carbohydrate. En hybridizations, the probe may be

deployed tn an aguecus salution containing salix (e.g

Na(h), detergents (e.2.. sodivm dodeeyl
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sulfate; SDS), and ather camponents {¢ .y, Denhardt's solution, dry milk. salmon sperm DNA, elc.).
“Consensus seqoence” refers 1o a nucleic acid sequence which has been subjected 1o repeated

IINA sequence analysis to resolve uncalled bases. exiended using the XL-PCR kit iApplied

Biosystems. Foster City A} ia the 5 andfor the 3 direction, and resequenced, or which has been

assembled from one or imore overlapping cDNA. EST. or genamic IDNA Tragments using a computer

program for fragment assembly, such as the GELVIEW fragment assembty system (GOG, Madison
W1} or Phrap (University of Washingien. Seatile WA). Some sequences bave been both extended and
assembled (o produce the consensus sequence.

“Conmservative amiou acid substitutions” ure thuse substitutions that are predicied 1o least
imerfere with the properties of the onginit prowgin. t.e., the smuctore and especially the function of
the protein is conserved and not significantly changed by such substitutions. The table below shows
amine acids which may be substituted for an original amine acid i a protein and which are regarded

as conservative aming acid substinitions.

Qriginat Residue Comservative Substitution
Ala Gly. Ser

Arg His, Lys

Asn Asp. Gln, His

Asp Asn, Glu

Cys Ala. Ser

Gln Asn, Glu. His

Glu Asp, Gln, His

Gly Ala

His Asn. Arg. Gin. Glu

Ile Leu. Vul

Leu Ile, Val

Luys Arg, Gin, Glo

et Leu e

Phe His, Met. Leu. Tep. Tyr
Ser Cys. Thr

Thr Ser, Val

Trp Phe, Tyr

Tyr His, Phe, Trp

¥al Ile, Ley. Thr

Conservative antine acid substitutions gercially maintain (x] Lthe structure of the polypeptide.
bickbene in the arca of the substitution. for example, as 4 beta sheet or alpha hebieal conformation,
(b} the charge or hydrophobicity of the molecule at the site of the substuion. andfor (¢} the bulk of
the side chain.

A “deletion” refers W a change in the smino actd or aucleoride sequence thar results in the
absence of onw or more amine acid residues or nucleotides

The term “derivative” refers w a chemically modified polynucleotide or polypeptide.

Chemical modifications of a polynucleotide can include. for uxample. replacement of hydrogen by an

5

JP 2004-500819 A 2004.1.15



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

10

kL

(94)

WO 01/55392 PCT/US05/02741

alkyl. acy!. hydroxyl. or amino group. A derivarive polymueleotide encodes a palypeptde which
reqains at least one biological or immunoiogical function of the natural molecule. A derivative
polypeplide iy one medified by glycosyletion. pegylation, or any s lar process that retains al least
one binlogical ar immunological function of the pelypeptice from whicl it was derived.

A “detectable lahel” refers to a reponter molecule or engyime that is cupable of gencrating o
measurable signal and ix covalently or noncovalently joined 1o a polynueleonide or polypepnde.

A "frugment” is u unigue potion of NHREC or the polynucleotide encoding NHREC which
is identical in sequence to but shomter in length than the parent sequence. A fragment may comprise
up ta the entire length of the defined sequence. minus one nucleatide/amine acid residue. For
example, a tragment may comprise from 5 to 1000 contigunns nucleetides or amino acid residues. A
fragrient used a5 a probe. prmer, antigen. therapeutic malecule. or for ather purposes. may be at least
BHL IS 16,20, 25, 30, 40, 30, 60, 75, 100. 150, 330 or at least 500 contignous nucleotides or amine

arid residues in leny

. Fraginents may be preferentially selecred from certain regions of a malecule.
For example, a polypeptide fragment may camprise & cetai length of contiguous amno acids
selected from the Nirst 258 or 500 wmine acuds (or first 25% or 30%:) of a poivpeptide as shown ma
certain defined sequence. Clearly these lengths are exemplary, and any length that is supported by
the specification. including the Scquencs Listing. tbles., and figures. may be encompassed by the
present embodiments.

A fragment of SEQ 1D M(h:4-6 comprises 2 region of tnique polyvnucleotde sequence that
specifically identifies SEQ 112 NO:4-6, for example, as distinct from any other sequence in the
genome from swhich the fragment was obtoined. A fragment of SEQ 1D NC:4-6 is uscful, for
example. in hybndizatian and amplifcation lechrotogies and m anislogous methods that distinguish
SEQ D NO:3-6 from refated polynucleotide scquences. ‘The precise length of 2 fragment of SEQ 11D
NO:4-6 and the regron of SEQ D NO:4-6 to which the fragment corresponts are routinely
determinable by one of ordinary skill in the an based on the mtended purpose for the fragment.

A fragment of SEQ 1D NO:1-3 is encoded by a fragment of SEQ ID NO:4-6. A feagment of
SEQ [D NO:1-3 comprises & region of unigue amine acid sequence that specifically identifies SH)
I0 NO: (-3, Forexample. a fragment of SEQ 10 NG 1-3 is uselul wx an imimunogenic peptide for the
development of antibodics that specifically recognize SEQ 1> NO:1-3. The precise length of a
fragment of SEQ [N NC:1-3 and the region of SEQ ID NO:I-3 to which the fragment corresponds are
routinely derenminable by one of ordinary skill in the it based un the intended purpose for the
frugment.

A full length” polypuclectide sequence is one containing ar least a translation initiation
codon (e.g. methionine) followed by an open reading frame and a teanslasion termination codor. A

“full length” patynucleotide sequence encodes a “full length™ palypeptide sequence.

16
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“Hometogy™ refers to sequence sinularity or, interchangeably, sequencs idenrity. betwsen

w0 ur more polynucleotide sequences ar two of mare polypeptide sequences

The tenns “pereenit identity” and “6 identity,” as applicd to polynurieotide sequences, refer
ter ibe pereentage of residue matches between at least two polynucleoride sequences aligned using a
standardized algorithm. Such an afgorithm may inscrt, in & standardized and reproducible way, gaps
in the sequences being cumpared in erder to optimize alignment between two sequences, and
therefore achieve 3 mare meaningful comparison of the two sequences.

Percent identity between polynucleatide sequences may be detenmined using the defuul
parameiers of the CLUSTAL ¥V algorithm as incorporated inta the MEGALIGN version 3,12
sequence alignment pragram. This program is part of the LASERGENE software package. a suite of
molecular biological analysis programs (DNASTAR. Madison W], CLUSTAL V is described in
Heggims, 120 and PAL Sharp (1989) CABIOS 5:151-153 and in Higgins, D.G. el al, (1992) CABIOS
§:139-191. For patrwise alignments of polynucleatide sequences. the defavlt paramieters are set as
follows: Ktuple=2. gap penalty=5. window=4, and “diagonals saved™=4. The “weighted” residue
weighl tuble is selected as the default. Percent ideniivy ts reported by CLUSTAL V a5 the “percent
similarily™ hetween aligned polynucicotide sequences.

Alternatively. i suite of commuanly used and freely available sequence cumpartsan algorithms
is provided by the National Cener for Biotechnology Informartion (NCBI) Basic Loca) Alignment
Search Tool (ALAST) (Alschul, S.F. eral. (1990) . Mol. Bial. 215:403-410). which is available
from several sources, including the NCBI. Bethesda. MD. and oo the Interuet at
httpitfwww nebi.nlm.nth.gav/BLASTY. The BLAST software suite inchides various sequence
analysis programs including “blasm.” that is used 1 align & known polynucleetide seqience with
vther pulynucleotide sequences from a variety of databases. Also avatlable is 2 100l called “BLAST X
Scyuenves” that is used for direct pairwise comparison of two nucleotide sequences. "BLAST 2
Seqaences”’ can be accessed and used interactively at btip:/fwww.nebs nlnynih gov/aorf/h12 heml,
The “"BLAST 2 Sequcnces™ wol can he used for both blastu and blastp (discussed below), BLAST
programs are commonly wsed with gap and other parameters set 1o detault settings. For exampie. to
Compdre two nucleoride sequences. onc inay use blastn with the “BLAST 2 Sequences™ too] Version
2012 (April-21-2000) set at delault parameters, Such default parameters may b, for example:

Mairiz: BLOSUMGE

Reward fur maich: |

Penalry for prismench: -2

Open Gap: 5 and Extension Gap: 2 peacltics

Cap x drap-off: 50

Expect: 11}
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Word Size: 11

Filter: on

Pureent identity may be measured over the tength of an entice defined sequence, for example.
as defined by a particular SEQ 2 number, or may be measured wver a shorter lengch. for example.
over the [ength of & fragmenr taken from & larger, dufined sequence, for instance, & fragment of at
least 2() at least 30, at least 40, at loase 0. ar least 20, at least 1400, ar af least 26K contiguous
nucleotides, Such fengths are exemplary only. and it is understood that eny fragment length
supported hy he seguences shown herain, in the tables. (igures, or Sequencs Listing, may be used w
deseribe a length aver which percentage identity may be measured.

Mucleic acid sequences that do mon show a high degres of identiiv may nevertheless epcode
similar amino acid sequences due 10 the degeneracy of the genetic code. It ix upderstond that changes
in a nucleic avid sequence can be made using this degeneracy 10 praduce mulliple nucleic acid
sequences (i all encode substannially the same proten.

The phrases “pereent ideatity” and 1% deonty,” as applied to palypeptide sequences. refer to
the percentage of residue matches between at feast two polypeptide sequences aligred wsing a
stundardized algorithm. Methods of polypeptide scquence alignment are well-known, Sume
alignment wethods take mio accuunt conservative amine acid substimations. Such conservative
substimitons. explamed in were detail above, generally preserve the charge and_hydrophobicity at the
site of substitution. thus preserving the structure fand therefvre function) of the polypeptide.

Pureent identity briween polypeptide sequences may be determined nsing the defanlt
parametes of the CLUSTAL V algorithm s incarporated into the MEGALIGN version 3.12¢
sequence alignment progran {described and referenced ahove). lor pairvise alignments of
polypeptide sequences using CLUSTAL V. the default parameters am set as follows: Kiuple=1, gap

penalry=3, window=35, and "disganals saved =5 The PAM250 matrix is seleered as the default

residue welght table. As with pelyouclestide aligniments, the peseent identity is repored by
CLUSTAL V as the "peccent sinnlanty” between aligned polypeptide sequence pairs.

Altematively the NCBI BLAST software suile may be used. Far example, for a pairwise
companison of teo polypeptide sequences. are may use the "BLAST 2 Scgterces” toe] Yersion
2.0.12 (April-21-20001 with blastp set al defunflt parameters. Sach default parameters may be. for
example:

Marriv: BLOSUMG2

Opent Gap: M and Extension Gap: { penaliiex

Cap x drop-off: 36

Fxpece: 10

Werrd Nize: 3
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Fifter: an

Fereent identity may be measured over the iengih of an entire defined polypeptide sequence.
for cxample, as detined by a particular SEQ 102 number. of may be measured over 4 shorter lengeh, for
example. over the leogih of a fragment taken {rom i larger, defined polypeplide sequence. foc
instance, a fragment of al Jeast 13, ul least 20, ut least 30, at leas 40, at least 50, at least 70 or al least
150 contigeous residucs. Such lengths are exemplary only. and it is understood that any fragment
length supponed by the sequences shown herein, in the tables, figares or Sequence Listing, may be
used to describe a Jength over which percentage ideatity oay be measored.

“Human artificial chromosomes™ (HACs) are lineur microchromosames which may contain
DNA sequences of about & kb wr 10 Mboin size and whici contain all of the elements required for
chremosome replication, segregation and matntenance.

‘The term “intmanized antibody™ refers 1o an antibody moleeule in which the amine acid
sequence in the non-anttgen binding regions has been altered so that the antibody mors closely
resembles a hnnan antibady, and s6ll retaing its original binding ability.

“Eybridizanan™ refers to the process by which a polynucteatide strand anneals with a
complememary strand threugh base pairing under defined hybridization conditions, Specific
hybridization is an indicatton thut two nucleic acid sequences share a high degrze of complementarity.
Specific hybridization complexes [orm under prrmissive annealing conditions and remain hybridheed
after the “washing™ step(s). The washing step(s} is particularly impottant in detenmining the
stringency of the hybridization process, with more sitingent condirions allowing ks non-specific
binding. i.¢.. binding between pairs vl pucleie acid sirands that are not perfectly watched. Pennissive
conditions far annealing of nucleic acid sequences are routinely determinable by one of ordinary skill
in the a:t and may be consistent among hybridization experiments, whereas wash conditions may be
varicd among eaperiments w achieve the desired stringency. and therefore hybridizatton specificity.
Fermissive annealing conditions occur, for example, at 6K°C in the presence of shout 6 x S5C, about
1%: (wiv) SNS, and about 100 pg/mi sheared. denatured salinon spenn DNA,

Crenerally, stringency of hybridization is expressed, in part, with referenee to the emporanie
under which the wash step ts carried out. Such wash tenperatures arc rypically selected o be about
5°C to 20°C Jower than the thermal melting point £T,,) far the specific sequenee ar ¢ defined jonic
strength and pH. The T, is the remperarure rundec defined ionic strenath and pH) at which 50% of
the tarpet sequence hybridizes Lo a perkeelly matched probe. An equanon for caleulaung T, and
conditions for pucleie acid hybndization are well known and can be fonnd in Sambrook, 1. ef a).
{1989) Molecular Cloning: A Laboratory Manual. 2 ed., vol. 1-3, Cold Spring Harbor Press,
Plainview NY: specifically see volume 2. chapter 9.

High stringency cenditions for hybridization betwsen polynuclentides of the presenr

9
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shvention inclide wash conditions of 68%C in the presence of about 9.2 x S5C and ahout &.1% 8DS,
for 1 hour. Alternatively, temperatures of abant §5°C, 60°C, 55°C, or 42°C may be used, S8C
cancentration may be varied fromabout G110 2 x 58C, with 328 b;:ing present at abaut 1%,
Typically. blovking reagents are used 1o blovk non-speeific hybridizativn, Such blocking reagents
include. for instance, sheared 2nd denaiured salmon sperm DNA at abour 100-200 pg/ml. Crganic
solvent, such as formamide ar a concentrayon of abour 33-504 vv. may also be used under particulac
circumstances, such as lor RNACDINA hybridizations, Useful variations on rhese wash conditions
will be readily upparent to thase of ordinary skill in the art. Fivbridization. particulurly uneer high
siringency conditions, may bu suggestive of evolutionary similarily between the nucleotides. Such
similacity is strongly iadicative of 4 somilar role for the nucleotides and therr encoded palypeptides.

The term “hybridization complex” refers to a complex. formed between two nucleic acid
sequences by virue of the forminion of hydrogen bonds between complementary bases, A
iivbridizaton cownplex may be Turtned in salution (e.g., Cat or Ryt analysis) or forined habween one
nueleic actd seguence present iy solution and anothier nueleic acid sequence immobtlized an & solid
support (e g, paper, membranes, filters, chips, pins or glass slides, or any other approprime substrare
ra which cells or their oucleic acids have been fixed).

The words “inserion” and “addition™ refer o changes in 2n amino acii or nuclestide
seguence resulting i the addition of one or more amine acid residucs or pucleotides. respectively.

“Tounune response”™ can tefer ta conditions associated with inflammation, travma. inmune
disorders, or infectious or genetic disease, erc. These conditinns can he characterized by expression
of various factors. e.g., cytokines. chemokines. and other signalmg inolecules, which my affect
ccllvlar ang systemic defense systems.

An “immunegenic fragment” is a palypepride or aligopeptids fragment of NHREC which is
capzble of eliciting un inwnune response when introduced into a living organisim, for exaenple, a
mamma!. The tesm “immunogenic fragment” also inchudes any potypeptide ar cligopeptide fragment
of NHREC which is useful in any of the antibody production methods disclosed herein or known in
the arnt.

The term “rmicroamay” refers to an amangemient of a plurality of polynacieatides,
pelypeptides, or other chemical compounds on a subsirate,

Thie terns “element”™ and “array glement™ refer to a pelynucleotde, polypeptide. or uther
chemical compound having a unique and defined position on a microamay,

The tern “modulate” refers w a change in the activity of NHREC. For example, modulation
my causs an increase of i decreuse in protein activity. binding characterisites. or any ather
biolegical, funcrienal, or immuncingicat propenies of NHREC,

The phrases "nueleie acid” and “tucleic seid sequenee” refer o & nucleatide, ohgonucleotide,

2
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polynuclectide, or any fragmens thereaf, These phrases also refer to DINA or RNA of genomic or
synthetic orrgin which may be single-stranded or double-stranded and may represent the sense or the
antisense strand. to peptide nueleic acid (PNA), orvo any DMA-like or RNA-lke matetial.

"Operabiy linked" refers to the simation in which a first nuclere acid sequence is placed in a
funcrional relationship with a second nucleic acid sequence. For instance, @ promoter s operably
linked 0 3 coding sequance if the promoter affects Lthe transeription or expression of the cading
sequence. Operably linked DNA sequences may be in close proximity ur connguous and, where
necessary to join fwa protein coding regions, in the same reading frame.

“Peptide nucleic acid™ (PNA) refers to an antisense molecule or anli-gene agent which
comprises an eligonucleotide of at least about 5 nuglectides in [ength linked to a peptide backhone of
aning aewd residues eading in lysine, The termingl lysine confers solubility to the compositien,
PNAs preferennally bind complementary single stranded DNA or RNA and stop rranseript
elongation, and may be pegy taled to extend ther lifespan in the cell.

“Post-tramslational modification™ of an NHREC may involve lipidation. glyeosylation,
phosphorylation. acetylation. racemization. proteatyiic cleavage, and ather modifications known in
the art. These processes may oecur synticlically ar bivchemicuily. Biochemical modifications will
vary hy cell type depending an the enzyraatic miliew of NHREC.

"Probe” refers to nucleic acid sequences encoding WHREC, their cormpiemments., or fragments
thereot. which are used to detect wentical. allelic or relawed nucleic acid sequences, Probes are
isolated vligenucleotides or polynucleotides attuched to a dotectable labe] or reponer molecule
Typical Jabels include: radioactive isotopes, ligands, chemiluminescent agents. and spzymes.
“Primers” are short nucleic acidy, usoally DA oligonucleutides, which miy be annealed to a targer
polynucizetite by complementary hase-pairing. The primer may then be catended aking the target
DNA strand by a [XNA polymerase enzyne. Pnimer pairs can be used for amplification (and
identification) of a nucleic acid sequence. c.g., by the palymerase chain reacrion (PCR).

Probes and primers as used in the present nvention typieally comprise at least 15 contiguous
aucleotides of a known sequence. Tn urder o eniance speeificity. longer probes and primers may also
be employed, such as probes and primers thag comprise at least 20. 25, 30, 40, 59, 66, 70. 80, 90, 100,
or 4t least 130 consceutive nucleotides of the disciosed nucleic acid sequences. Probes and primers
way be considerably [onger than these examples, and it ts understood that any length supponed by the
specification, including the tables. figures. and Svquence Listing. may be used.

Methods far preparing and asing probes and primers are desenbed in the refetences, far

exarmple Sambrook, 1. et al. (198%) Molecular Cloning: A Laboratury Manuzl, 2 ed., vol. 1-3. Cold

Spring Harbor Press, Plsinview NY; Ansnbel, F.M. et al. (1987) Current Protocols in Moleeutar

Binlogy. Greene Publ. Assoc. & Woley-Inlerscicnces, New York MY: Innis, M. et al, (1990 PCR

il
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Proteesls, A Guide 1o Methods and Applisalions, Academc Press, San Dicgo CA. PCR primer paits

can be derived from a known sequence, for example. by using compater programs imended for that
purpose snch as Primer (Version 0.3, 1991, Whileheud Institute for Biomedical Research. Cambridge
M.

Oligoiucleatides for use as primers are selected using software known in the art for such
purpose. For example, OLIGO .04 softwart 13 useful for the selection of PCR primer pairs of vp to
100 puckeotides each, and for the analysts of oligonucieatides and arger polynucleotides of up 1o
3.000 nuelestides frmn an input pelynocleatide sequence of up to 32 kilobases, Similar primer
selection programy have ineomorated addirional features for expanded capabilities. For exaniple, the

PrimOU primer selection program {available to the public from the Genome Center at University of

Texas South West Medical Center, Dallas TX) is capable of choosing specific primers from

megabase sequences and is thus vseful for designing primers co o genome-wide scope. The Primerd
primer selection program (available o the public from the Whitehead Institne/NMIT Center for
Genone Research, Cambridge MA) allows 1he user 10 input a “mospriming Ithrary,” in which
seeLenees to avoid as primer binding sites are user-speetfied. Primer3 is useful, in particular, for the
sclecnon of eligonucleatides for mcroartays. (The sourcc code tor the latter two primer selection
programs may also be obtaired Mrom their respective sources and inodifed ro meet the user's speeific
needs.) The PomeGen program (available to the public from the UK Human Geneme Mapping
Project Resouree Centre, Cambridge UK} designs primers based on rultiple sequence alignments,
thereby allowing selection of primers that hybridize 1o either the moss conserved or least conserved
regtons of altpmed nuclere ackd sequences. Henee, Lhix progeam is usefol for identification of borh
unique and conserved oligonucleotides and polynucleotids fragiments. The vligonucleatides and
polynucleotide fragments identified by any of the above selection methods are useful in hyvbridization
technologies, for example, s PCR or sequencing primers, microaeray elements, or specific probes 10
idenuly fulty or pantally complementary palynueleotides in o sample of nucleic aeids, Methads of
aligonucleatide selectron are not lsmted to those described zhove.

A “recombinant nucleic acid” is a sequence that is not naturally oceurning or his a sequence

that is made by nn artifteial combination of twa ar more otherwise separated scginents of seguence.
This artificicl combinution is often accomplished by chemical synihesis or. more commonly. by the
artificiat manipu lation of isolated segments of nucleic acids, e.g., by genetic enginecring rechpiques
such as those described in Sambrook, supra. The term recombinant includes nucleic acids that bave
buen altered salely by addition, subsutution, or deletion of @ portion of the nucieic acid, Frequently. a
recombinant nucterc acid may inciude a nucleic acid sequence operably finked to a promuter
sequence, Such a recombineant nucleic actd may be part of a veclor that is used. for example, 10

transform a cell
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Adternatively, such recombinant nucleic acids may be part of a vieal vector. e.g., based on 2
vaceinia virus, that could be use ta vaccinate a mamunal wherein the recombinant nucleie acid is

expressed. inducing a proter

s immunolagical response in the marmml.

A regnlatory cloment” refers to a nucleie acid sequence usually derived from untranslatac
regions of a gene and includes enhancers, promoters, inrrons, and 3° and 3" untransiated regions
{UTRs). Regulatory elements interact with hostor vieal proteins which conrrol reanseription.
translation, or RMA stabiiny,

"Reporer molecoles” are chemical or biachemical moieties used for luheling a miclsic acid,
amino acid, or antibody. Reporter molecules include rudionnclides, enzymes; flunrescent,
chenitfaminescent. or chroimogente agenty; substrates; cofactors: inhibilors: mugnetic particles; and
other moieties known in the st

An "RNA equivilent.” in reference (o a DNA sequence, is composed of the same Jincar
sequence of nucleotides as the references DNA sequence with the exception that 21l occurrences of the

nitrepenous base thymine are replaced with urae

< and the sugar backbone 15 composed of ribose
instead of deoxyribose.

The term “sample” is used in its broadest sensu. A sample suspected of comaining NHREL,
nucleic acids encoding NHREC, ar fragments thereof may comprise o bodily (Tuid; an extract from a
cell. chromosome, organclle, or membrane ssalated from a cell: a <ell: genomic DNA, RNA, or
cDINA, in solution or bound to 3 substrate: a tssue; 2 Lissue print: €1c.

The terms “specific binding”™ and “specifically binding” refer to that interaction between a
protein or poptide and an agonist. an antibody, an anlaganist. a small molecule, or any nawral or
synthetic binding compesitien. The interaction is dependent upon the presence of a particular
struetare of the protein. e.g., the antigenic delenninant or epilape, recagnized by the hinding
molecule. Far example, if an antibody is specific for epitope “A,” the presence of a polypepride

commprising the cpitope A, or the presence af free unlabeled A, in a r

tion containing free labeicd A
and the aptibody will reduce the amount of (abueled A that binds (o the antibedy.

The term “substantially puritied” refurs o mucleic acid or amino acid sequences that are
removed rom thelr natural environment and ate isctated or sepurated, and are at least 60% frec,
preferably at least 75% free, wnd mast preferably at least 90% free from uther componencs with which
they are naturally associated.

A “substitution” refers te e replavernent of one or miore aming acid resicues or nucleotides
by different amine acid residucs or nucleotides, respectively,

“Rubsirate” refers w any suitable rigid or semi-rigid suppor including membranes, filters,
chips, slides. wafers, fibers, mugnedic or nanmagnetic beuds. gels. mbing. plates. polymers,

microparticles and eapillanics. The substrate can have a varicty of surface forms, suck as wells,
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trenches, pins, channels and pores. w which polynucleotides or pelypepiides are bound.

A “iranseript image” refers 1o the <olleetive pattem of gene expression by a panicular ccll
Lype o lissue under given conditions &t a given time.

“Transformation” deseribes u process by which exegenous DNA is introduced i n recipieat
cell. Transformation tay oecur under natural or artificial conditions according (o various methxls

well knewn in the art, and may rely

1 any known methed for the insertion of foreign nucleic acid
sequences e a prokaryotic or eukaryotic host cell. The methed for transformation is selecied based
on the type ol host celt being transformed and may biclude, but 1 not limited 1o, bacteriophage or
viral infection. cleclroporation, heat shack. lipofection, and particle bombardment, The term
“rransfermed cells” includes stabiy transformed cells ia which the inserted DINA is capahle of
replicaiion either a5 an autonomously replicating plasmid or as part of the bost chromesome, as well

iy iransientty transformed cells which express the insected DINA or RNA for Nmited perivds of tme.

A Mtransgenic organism,” as used hierein, 15 any organism, inclading but not timited (o
anmals amd planty, in which ang or more of the cells of the argunism contains helerologous nuclcic
avid introduced by wey of humun intervention. such as by transgenic technigques well known in the
arl. The nucleic acid is introduced into the cell, directly or indirectly by intrnduction into a precursor
of the cell, by way of deliburate genetic manipulation. such as by micreinjection ar by mfection with

a recambinant virus. The term genetic manipulation does not include classical cross-breeding, or in

witro fertilization. but rather is dirceted to the intraduction of a recombinant INA molecule. The
transgenic organisms contemplated in accordance with the present invention inchude bacteria,
cywnobictens. fungi, plants and animals. The isclated IDNA of the prasent invention can be
introduced into the host by methads known in the art, for cawnple infection, ransfecrion.
transtormation or tansconjugation. Techniques for wansfemming the DNA of the present invention
into such organizms are widely known and provided in reforences such s Sumbrook et al. ([939),
supra.

A “variant” of a particular nucleic acid sequence is defined 15 1 nueleic scid suyuence having

at least 40% sequence identity to the particelar nucleic acid sequence over & certain length of one of

the itucler sequences using blastn with the “BLAST 2 Sequences” tool Version 2.0.9 (May-07-
1999) set at default parameters. Such a puir of nucicic acids may show, for example, at least 304, at
least GO%, al lcast 70%. wl least 30%, ot least 85%. a1 least 90% at least 95% or at least 98% o7
Ereater scquence identity over a certain delined lengeh. A variant may he deseribed s, for example,
an “ullelic” {as defined above), “splice,” “species.” or “polymorphic” variant, A splice variant may
have siynificantidentity 10 a reference molecule, but will generally have a greater or esser namber of
polyrucleatides due (o altemative splicing af exons durmg mRNA processing. The corresponding

polypeptide may possess additional functional domains or fack domains that are present in the
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reference moleculs, Species variants are polynucleotide sequences that vary from one species to
ancther, The resulting polypeptides will generally have stgnificant amino acid identity relative o
cuch ather. A polvmorphic varant 1s & variation in the polynocleatide sequence of a particular genc
between individuals of a mven species, Polymorphic variants also may encompass “single puclentide

polymarphiss” (SNE} i which the palypucleatide sequence varies by une nueleatide base. The

presence of SMPs may be indicative of, for example. a cerrain populatton, a discasc siate. or 2
propensity for a discase state.

A Meariant” of 0 particutar pelypeptide sequence is detined as a palypeprids sequence having
it least 0% seguence identity o the particular polypeptide sequence aver a cettain length of one of
the polypeptide sequences using blastp with the "BLAST 2 Sequences” ool Version 2.0.9 (May-07-
194990 set at defawle paramerers. Such a pair of palypeprides mmy show, for example, at least 505, at
Teast 605, ot least 70%. at least 80%. atfeast 90%. at least P5%, or at least Y84 or arealer sequence

wentity over a certain dafined length of ane of the poly poptides.

THE INVENTION

The inventien is based on the divcovery ef now huiman nuclesr hommene receprors (INHREC).
the polynucleotides eacoding NHREC, and the use of these compaositions for the diagaosis, freatment,
arprevention of matabolic, endecrine, reproductive, developmental, immanological, and ccll
proliferarive dizorders.

Tuhle 1 summysrizes the nomenclare for the full length pofmucleatide and polypeptide
sequences of the imvention. Eack polynucleotide aml its corresponding polypeptide are comelated to a
single Incyte project identification namber (Ineyre Project 1i2). Each polypeptide sequence is denoted
by both a polypeptide scquence identification number (Palypeptide SEQ IU N0%) und an Inoyte
polypeptide seguence numiber (Incyte Polypeptide 1) as shown, Each polvoucleotide sequence is
denated by buth a polynucleotide seqoence identification number (Polvnucleatide SEQ ID NGk and
an Incyts polvaucheatide consensus sequence aumber (locyte Pobvnuclentide 1) as shown

Tabte 2 shows sequences with homology w the polvpeptides of the invention s identified by
BLAST analysi

against the GenBank prorein (genpept) damabase. Columns 1 and 2 show the
polypeptide sequence identification number (Polypeptide SEQ ID NO:) and the corresponding neyte
pelypeptide sequence rember (Incyte Polypeptide [D} for polypeptides of the invention. Column 3
shews the GenBank identification number (Genbank 103 NOG of the nearest GenBank homolog.
Coluran 4 shows the probability score for the match between each polypeptide and its GenBank
homolog. Colimn 3 shows the arrotation of the GenBank homoiog along with relevant eitations
where upplicable, all of which arc cxpressly incorporated by reference hensin.

“Table 3 shows various sinelural features of the polygeptides of the invention. Columns | and

pad
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2 show the polypepride sequence wdentificarion number (SEQ (1) NO:) and the comresponding lncyte
polypeptide sequence number (Incyte Polypepiide [D} for each palypepride of the inventton. Column
3 shows the number of wimine acid residues in each pelypeptide. Column 4 shows potential
phospherylation sites. and column 3 shows potential glycosylation sites, is determined by the

MOTIES program of the GCG sequence analysis sollware puckage (Geneties Computer Group,

Madison WI). Column & shows ammo acid residucs comprising stgnatere sequences, domains. and
metifs. Colemn 7 shows analytical methods far prorein steuctre/function analysis and in some cases.

searchahle databas:

¢ to which the analytical metheds were applied.

Tugether, Tabies 2 and 3 summurize the properties of polypeptides of the invention, and these
propertics establish that the claimed palypeptides are nuclear harmone receprors.  For example, SEQ
1D N3 is 91% identical to Rattus norvegicus famesoid X activaled receptor (GenBank ID g868032)
as determined by the Basic Local Alignment Search Tool (BLAST). (See Table 2.5 The BLAST
probability scare is 3.8e-236, which indicates the prebability of ohtaining l]{e observed polypeptide
sequenes alignment by chance. SEQ 1D NC:3 alse conlans a nuclgar hormone receptor ligand-
binding domain as determined by searching for statistically significant matebes 1o the hidden Markov
mode! (HMM)-based PEAM database of conserved protein family domains, (Sce Table 3.3 Data
from BLIMPS, MOTIFS, and PROFILESCAN analyscs provide funher corroborative evidence that
SEQ I NCES 35 & sleveld hormone receptor. SEQ ID NO:t and SEQ 1D NOi2 were apalyzed und
annolated in a sinular nianner, The algorithms and parameters for the analysts of SEQ 1D NO:1-3 are
described in Table 7.

Ax shown in Table 4, the full length pelynucleotide sequences of the prescuot invention were
assermbled using cDNA sequences or coding (exon) sequences derived from genomic DNA. or any
combination of these two types of sequences. Columns § aond 2 List the polynucleatide sequenee
idensification puraber (Polynucleotide SEQ 1D NO:Y and the corresponding Incyte polynucleatide
consensns sequence number (Incyte Polynucleotide ID) for each polynucleotide of the invention,
Column 3 shows the length of cach pulynucleotide seguence in basepairs. Column 4 lists fragments
of the pulynucleoride sequances which are useful. for example, In hybeidization or amplification
tzchnologies thut identify SEQ [ NC(:4-6 or Lthat distinguish between SEOQ ID NG:d-6 and relaed
polynuclentide sequences. Column 5 showy Wdentification nmnbers corresponding w cDNA
sequences, cuding sequences (exons) predicred fram genomic DNA, and/or sequence assemblages
comprisedd of buth <DNACand genomic DNA, These sequences were used ro assemble the Tull length
polynucleotide sequences of the invention. Columns 6 4nd 7 of Table 4 show the nucleotids start (%)
and stop {3} pesitions of the cDNA and gesumic sequences in eotumn 5 relative to their respective
full length sequences,

The identification numbers in Column 3 of Table 4 may refer specifically. for example, 1o

26
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Incyle cDNAs along with their corresponding cDNA dibrarics. For example, 6812329H] is the
idenificarior muimber of an Incyte cDNA sequence, and ADRETURG! i3 the cDNA library from
which it is derived. Incyte clINAs for which clONA libraries are oot indicated were derived from
povled cDNA fibraries ¢2.g., 71218724¥ 1), Alemauvely, the tdentification numbers tn column 3
may refer ta GenBank cDNAs or ESTs (e.g., g2303743) which canrributed 1o the assembly of the full
{ength pelynucizotide sequences. Alwernatively, the idenufication numbers in coluom 3 may refer 10
coding remons predicted by Genscan analysis of genomic DNA. For example,
24026054.v113.g5_2.nt is the identification number of 3 Genscim-predicted ciding sequence, with

adil6054 heing the GenBank wentiftcation number of the sequence to which Genscan w.

applied
The Genscan-predicted coding sequences may have been edited prior (o assembly. (See Example IV,
Alternatively, the identification numbers in colwmn 5 may refer to assemblages of bath €DNA and
Genscan-predicted exons brought together by an “eson stitching™ algotithm. {(See Example V.
Alternatively, the identification numbers in colemn 3 may refer ©o asszmblages af both cDNA and
Censcan-predicied exons brought together by an “exon-streiching” algarthm, (See Exarople V. o
some cases, Incyle cDNA coverage redundant v the sequence coverage shown i eolomm 3 was
obtained ro confimm the final consensus polynucleotide sequence, but the relevant Ineyte cDNA
identilication numbers are not shown.

Table 5 shows the representative ¢DMNA [ibraries Tor thuse full length polynucleotde
sequences which were assembled using Ineyte eDNA sequences. The represeutative cDNA library is
the incyte <IYNA library which is mest irequently represented by the noyte cDINA sequences which
were used 1o assemble and conlirm Lhe abuve polynocleotide sgquences. The tssues and vectors
which were used to constiuct the ¢DNA [ibrarics shown in Table 5 are described in Table 6.

The invention also encompasses NHEREC variants. A preferred NBREC variant is vne which
has an least shout 805%, or abematively at leist about %)%, or even at Jeast abont 93% amino acid
sequence identity to the NHREC amine actd sequeace. and wiich contains at least one lunctional or
stnretural charactenstic of NHREC.

The invention alse encompasses polynueleotides which encode NHREC, In 2 particalar
erobodiment, the invention encompasses a polynueleotide sequence comprising a sequence sslocted
from the group consisting of SEQ I1) NO:ud-6, which encodes NHREC. The polynuclectide sequences
of SEQ) [ NO:4-6, as presented in the Sequence Listing, ernbrace the equivalent KNA sequences,
wherein accurrences of the nitrogenous base thymine are replaced with uracil, and the sugar backbone
is composed of ribose instead of deoxyribose.

The nvention also encompasses 4 vanar of a polytineleotide sequence encoding NHREC. In
particular, such o variant polynuclestide sequence will have at Jeast about T0%, or alternatively at

least about 85%, or aven at least ahout 954 polvnucleatide sequence tdentity 10 the polynucleotids

[
)
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sequence encoding NHREC, A particular aspect of the ipvention encompasses a variant of a
patynuclentide sequence comprising o sequence selected from the group corsisting of SEQ 1D NO:4-
6 which hus al least about 7045, or alternatively at least abaut 85%.. or even at lcast about 95%:
polynucleatide seguence identity to a aacleic acid sequence selected from the group cunsisting off
SEQ 1D NO:4-6. Any enc of the palvnucleetide variants described above can encods an amine acid
sequence which contains at least one functional or structural characteristic of NHREC

Tt will be gppreciated by those skilled in the art thay 25 3 result of whe degeneracy of the
genetic eade. o multitude of palynucleatide sequencus sncoding NHREC, seme bearing minimal
simsilarity to the palynuclectide sequences of any known and naturally oceorring gence. may be
produced. Thus, the inventior conteinplates cach and every pessible variation of polynucleatide
sequence that could be made by selecting combinations based on possible codon chotces. These

combinetions are mad in accordance with the standard triplet genetic code as applicd 10 the

polynuclcotide sequence of naturally securring NHREC, and all such vanations are to be considered
as being specifcally disclosed.

Although nucleotide sequences which encode NHREC and its variants are generally capable
of hybridizing to the nucleotide sequence of the nawrally occurring NIREC under appropriately
selected conditions of stringency. iLmay be advantageous w praduce nucleotide scquences encoding
MIREC or its derivalives possessing a substantialty different codon usage. o.g., inclasion of non-
nawrally occurring cadons. Codons may be selected to tnerease the rate at which expression of the
peptide ceeurs in s paticelar prokaryatic or cukaryolic host i accardance with the frequency with
which particalar codons ste wtilized by the host. Other reasons for substantially ahering the
nuelsotide sequence cncoding NHREC and its dedivarives withaut altering the encoded amina acid
sequences inciude ihe production of RNA transcripts baving more destrble properties. such as a
sreater half-Ufe, thar ranscripts produced from the nawrzlly occurming sequence.

The invention also ehicotnpasses production of DNA sequences which encode NHREC and
NHREC derivatives, or lragments tereof, entirety by synthatic chomistry. After production, the
synthetic seguence may be inserted inte any of the many available expression vecrors and cell
systems using reagents well known in the arl. Mareover, synthetic chemnstey may be used o
introduce mutations into a sequence encoding MARTL or any fragment thereof.

Also encompassed by the inveation are polyaucicotide sequences that are capable of
hybridizing to the claimed polynecleatide sequences. and. in particuiar. to those shown in SEG ID
NO:-6 and fragments thereof under varions conditions of stringeney. (See. 2.8, Wahl, G.M.undt
S.L. Berger {1987) Methods Enzymol. 132:399-407; Kimmel. AR, (1957} Methods Enzymal.
152:307-311.) Hybridization comlitions, including unnealing and wish vonditions. are described in

“Definitione”
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Methods fur DNA sequencing are wetl known in the art and may he used 1o practice any of
the embodiments of the irvention. The mathods may employ such enzymes as the Klznow fragment
of DNA polymerase 1. SEQUENASE (US Biochemical, Clevelund OH)., Tay polymerase { Apphied
Biosystems). thermostable T7 polymerase {Amersharn Pharmacia Biotech. Piscataway NI ar
combinations of pelymerases and proefreading exonucleases such as those found in the ELONGASE
amplificavcen system (Life Technalagies, Gaithersburg MD). Preferably. scquence preparation is
autamited with machines such as the MICROLAB 2200 liquid trunsfer system (Hamillon, Repo NV,
PTC200 thenmal eycler (M Rescarch, Watertown MAY and ABI CATALYST 804 thermal cycler
tApphicd Biosystems). Sequencing is then carned vut using etther the ABI 373 or 377 DNA

sequencing system (Applied Biosystems). the MEGABACE 1000 DNA sequencing system
(Molzcular Dypamics, Summyvale CA), or ather systems known in the art. The resulting sequences
are anatyred wsing a vaciely of alzorithms which are well known in the ar (See. e.2.. Ausubel. FM.
(1997 Short Prowecols in Muleeular Bivlogy, John Witey & Sons. New York NY, unic 7.7; Mevers,
R.A.{1995) Molecular Biology and Biorechnology, Wiley YCH. New Yark NY. pp. 856-853.)

The nucleic acid sequences encoding NHREC may be extended utilizmg a partial nucleotide
sequence and employing various PCR-based methads Known i the act 1o detect Upstream sequences.
sueh as prometers and reguldary clements. For exampie. ane method which may be emploved,
restriction-site PCR. uses universal and acsred primers to ampitfy unknown sequence from genomic
DinA within i cioning vector. (See, e.z., Sarkar, ;. (1933) PCR Methods Applic, 2:3[5-322))
Aovther muthod. inverse PCR, uses primers that extend in divergent directions to amplify unknowr
sequence from a eircularized wmplate, The wnplate is derived from restriction fragrents camprising
i known geoomic ocus and surrounding sequences. (See, ¢.g.. Triglia. T, et al. {1958} Nocleic Acids
Res. 16:8186.) A third method. cupture PCR, involves PCR amplification of DNA fragments
adjaccnt to known sequences in human and yeast actificial chrawosome DAL (See, €., Lagerstrom,
M. eral. (19913 PCR Methods Applic. 1:111-112.) In this method, maultiple restriction emsyme
digestions and kpattons may be used 1o insert an engineered double-stranded sequence inte a region
of unknewr sequence before performing PCR, Other methads which may be used 1o retrieve
unknown sequences are known in the ant (See, £.2,, Parker, 1.0 et al. (19913 Nucleic Acids Res
19:}033-30601. Additianally. one may use PCR. nested primers. and PROMOTERFINDER libraries
{Clontech. Palo Alie CA) o walk genomic DIVA. This procedure avoids the need ta sereen libraries
and is useful in finding intron/exon junctions. For all PCR-based metheds, prmers may be designed
using commercially available software. such as OLIGO 4.06 primer analysis software ( National
Basciences, Plymouth MN} or another appropriate prograim. to be about 22 to 30 nucleotides in
icngth, to have s GC contenl of aboul 50% or more. and to anncal 10 the tTemplare at wmperatures of
about 68°C 1o 12°C
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When sereening for full length cDDNAS, it is preferable to use libraries that have been
size-selected Lo include Targer cDNAs, Inaddition, randonrprimed libraries, which often include
sequences contatmng the 5 replons of genes, are preferable for situations 1o which wa oligo d(T)
library does not yield a fall-length cDNA. Gepomic [ibraries may be useful for extension of sequence
intn 5" non-transcribed regulitory repions.

Capillary electrophoresis systems which are commercially available may be used to unalyze

the size or canfirm the nuelentide sequence of sequencing or PCR products. In particular, capillary

sequencing way employ flowable polymers for clectropharetic separation. four different nucleotide-
specific, laser-stunwiated fluoreseent dyes. and a charge coupled deviee camera for detection of the

espitted wavetengihs. Ourpulight intensicy may be converted to clectrical signal using approprigie

software (e.g., (GENOTYPER and SEQUENCE NAYVIGATOR, Applisd Riasystems), and the entire
pracess from laading of sumples L computer gnalysis and clectronic data display may be computer

controlied, Capillary electrophoresis is especialiy prefecable for sequencing small DN A fragments

which may be present in limited amounts in @ paticular sample,

I ancther embodiment of the invention, pelynuclentide sequences or fragments thereof
which encode NHREC muy be cloned in recombinant DNA molecules that direct expression of
NHREC. ¢r fragments or functional eguivalents thereof, in appropriate host cefls. Dae o the tnherent
degeneracy of the genetic code, other DINA sequences which encode subsantially the same or &
funcoianaily equivalent amina acid sequence may be produced and used to express NHREC,

The nucleoide sequences of the present invemion can be engincered ustng metods generally
knewn tn the art in order to alrer NHREC-encoding sequences for o variery of purposes including, but
nat limited te, medificaton of the cloning, processing, sndfor expression of (he gene product. DNA
stmifling by randam fragmentation and PCK reassembiy of gene fragments and synthetic
cligonucteotides may be used to engineer the nucleotide sequences. For example. oligenuclentide-
mediatzd site-dirccted mutagenesis may be used to introduce mutations that creats new restriction
sites. alter glycosylation patrers, change codan preference, prodnce splice variants, and so Torth,

The nucleatides of the present invention muay be subjected to NA shulfling wehnigues such
as MOLECHLARBREEDING (Maxygen Inc., Santa Clara CA: deserbed in 115, Patent Number
5.837.458: Chang. T.-C. et al. (1999 Nat, Bistechnol, 17:793-797; Christtans, F.C. et al. (1999 Nar,
Biotcchnol . 17:259-264; and Crameri, A. e al. (1996) MNal. Biolechnol. 14:315-319 to alter or
improve the biological properties at MHREC, such as its biological of enzymatic activity or its ability
to bind ke ather molecnles or coinpounds. IINA shuffling is a process by which a4 library of gene
variants is produced vsing PCR-medisted recombimttion of gene fragments. The bbrary is then
subjecred o selection or screening procedures that idemily those gene vanunts with the desired

praperties, These preferred variants muy then be puoled and fusther subjected to recursive rounds of

a0
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[N A shuffling and sclectionfsereening. Thus. genutie diversity is ereated through “anificial”
bkreeding and rapid moleenlar ceolmion, For example. fragmemnts of a single cene containing randorm
point mutations may be tecombined. screened. and then reshuffled umil the desired properties are
oplimized. Altematively, fragments of a given pene may be recombined wirth fragments of
Romalogous genes in the same pene family, cither from the same or different species, thareby
maximizing the genetic diversity of multiple rawrally occurring genes in a directad and conrmolluhle
TIEANREr.

In another embodiment, sequences enceding NHREC may be synthesized. in whole orin pan.
uzing chiemical methuds well known in the et (See, e.g.. Caruthers, MU etal. (1980 Nucleic Acids
Symp. Ser. 7:213-223; and Hom, T et al. (1980} Nucleic Acwds Symp. Ser. 7:223-231)
Alematively, NHREC itself or a fragment thereof may be synthesized asing chenneal methads. For
example, peptide synthesis can be performed using vanous selurion-phase or solid-phase technigues.
{See. c.g., Creightan, T. {1984) Proteins, Srictures and Matecular Properties, WI Freeman, Xew
York NY. pp.55-60); and Roberge, 1Y, et al. (1995) Science 269.202-204.) Autemaled synthesis may
be achicved using the AB1431A peptide synthesizer tApplied Biosvstems). Additionally, the amino
acid sequence of NHREC, or any part thereol. may be altered during direct synthesis xnd/or combined
with sequences feom other prateins, or any parl thereol, w produce a varianl pulypeplide or a
palypeptide having a sequence of a nawrally oceurring polypeptide.

The peptide may be substantially purified by preparative high performance liguid
chromatography. (Sec. e.g. Chiez. RM. and F.Z, Regnier { 1998) Methods Enzymol. [82:392-421.)
The composition of the synthetic peptides may be confimed by amino acid analysis ar by
seyuencing. (Sec. .., Cretghton. supra. pp. 28-53.)

In order to express @ bielogically active NHREC, the nueeleatide sequences encoding NHEEC
ar derivatives thereof may be inserted into an appropriare expression vector, ie., a veclor which
contaips the necassary elements for wanseriptional and ranslational control of the inserted coding
sequence in g suilable host, These elements include regnlatory sequences, such as enhancers,
constitutive and inducible promoters. and 3™ and 3" unranslated cegions in the vector and in
polynueleotide sequences encoding NHREC. Such elements may vary in rheir strength and
specificity. Specifie initiution signals may also be used to schieve more efficient translation of
sequences encading NHREC, Such sigmals include the ATG initiation codon and adjacent sequences.
e the Kozl sequence. In cases where sequences encoding NHREC and its inftiation codon and
upstream tegulatory sequences are insered 1reo the appropriate expression veetar, no additional
transcriptional or translational control signals imay be needed. However. in cases where only coding
sequente. o5 A fragment thereof, 35 insencd, exopenons translational contral sigmals including an in-

frame ATG initiation codan should be pravided by the vector, Exogenaus translational efements and

3l
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nitiation codons may be of various arigins, both natural und synthetic. The efficiency of eapression
wiay be enhanced by the inclusion of ephancers appropriate for the particular host cell sysiem used.
(See. e.g., Schaef, P, et al (1994} Results Probl, Cell Differ, 20‘125—162.)

Muthods which are well known to those skilled in the art may be used (6 CONSIICT CXPLCSFION
YECLoTs CONtEINIng sequences encnding NHREC and appropriate transcreptional and rranslational

control elements. These methoeds include in vitee recombimant TINA technigues, synthetic technigues,

and in vivo genetic recombinaton. (See, e, Sambraok, §. et al. {1989) Molecular Cloning, A
aboratory Meanual, Cold Spring Harbor Press, Plainview NY, ch. 4. % and 16-17: Ausubel. FM. et
al. (19953 Corrent Protucals in Melecular Biolopy. Jobn Wilcy & Sons, New York NY. ch. . 13, and

16

A varicty of expression vectorfhosr systems may he utilized to contain and express sequences
cpcoding NHREC. Thesc include, butare not limited 10, microocganisms such as bacteria
transformed with recombinant buacteriophage, plasmid, or cosimid DNA expression veetors: yeast
ransformed with yeast expression vecrors: insect cell systems infected with viral expression vectors
[c.2.. baculovirus): plant cell systems ansformed with virai cxpression veetors (e, caultllower
mosaic virus, CaMV. or tobacco mosaic virus. TMV) or with bacterial expression vectors fe.g., Ti or
PBR322 plasmids); or animal cel! systems. {See, e.g.. Sambrook, supra: Ausubel. supra: ¥an Heeke,
G. and 5.M. Schuster {1989} I, Biol. Chem. 264:5503-550¢: Engelhard. E.K. et al. (1994} Proc. Nati.
Acad. Sci. USA 91:3224-3227: Sandig, V. et al. (1996) Hum. Gene Ther. 7:1937-1645, Takamatsu.
N (1987) EMBO ), 6:307-3115 The MeGraw Hill Yearbook of Scienee and Technalogy ( 1992)
McGraw Hill, New York NY, pp. 191-196; Logan, I. and T. Shenk (1984) Proc. Natl. Acud. Sei. USA
81:3655-3659; und Harrington, LI, et al. (1997) Mut. Genet, [5:343-355.) Expression vectors derived

from retrovituses. adenovituses. or herpes er vaceitia viruses, or from various bacterial plasmids,
may be used for delivery of nucleotide sequences to the Lirgeted organ, tissue, or cell population.
{See eg. D Nicola, M. et al. (1998) Cancer Gen, Ther, 5(6):350-356: Yu, M. el ul. (1993 Proc.
Matl, Acad. Sct. USA 90013):6340-6344: Bulier. R.M. et al. (1985} Naruce 317(60400:813-R15:
MeGregor. DP. ev el (1994) Mol Immunsl, 31(30:219-226; and Verma. LM, and N. Sonra (1997}
Matnre 38%:239-242) The invention is not intited by the host cell employed.

In bacterial systems. a number of cloning and cxpression veceors may be selecred depending
wpan the vse infended for pelynuclentide sequences encoding NHREC. For exampie. routine cloning,
subcloning, and propagation of pulynucleotide sequences encading NHREEC can be achicved using a

multifuncrional E. coli vectar such as PBLUESCRIPT (Stracagene, La Iolla CA) or PSPORTI

plasmid (Life Teehnologies). Ligation of seguences encoding NIRES mie the vector”s melliple

clomag site distupts the fwcZ gene, allowing a colortmetric sereening procedure for idemtitication of

s

reansfonmed bicteriz containing recombinant molecules, In addition, these vectors may be wselul for
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in vitro transcription, dideoxy sequencing. single stand reseue with helper phage, and creation of
nested deletions in the cloned sequence. (See, e.g. Yao Heeke, G and .M. Schuster {19893 ). Biol.
Chem. 264:5303-550%.} When large quantities of NHRIEC are needed, e.g. for the production of
antibodics. vectors which direct high level expression of NHREC may be nsed. For example. vectors
containing the sirong, indocible SPE or T7 bacieriophage promoler may be used.

Yeast expression syslems may be used for production of NHREC. A number of vectors
containing canstittive or inducihle promaotses, sueh as alpha factor, aleuhu] oxtdase, and PGH

promoters, may be wsed in the yveast Saccharomyees cerevisiaz or Pichia pastoris. In addiiion. such

veetors diveet either the secretion or intracellular retention af exprassed protetns and enable
inregration of foreign sequences into the host genoine for stable propagation. (Sce. ¢.a., Ausubel.
1995, supry; Bitter, G.A. et al. {1587) Metheds Enzvinol. 153:516-544; and Scorer, C.A. eLal. (1994)
Buw/Fechnology 12:181-184 )

Plant systemns may also be used for expression of SHREC. Transeription of sequences
encoding NHREC may be driven by viral pronioters. e.g., the 358 and 195 promoters of CaMV used
alore or in combination with the omega leader sequence from TMY (Takwmatsa, N. (1987) EMBO I
6:307-311). Allematively. plunt prowoters such as the small subunit of RUBISCO or heat shock
promorers may be used. (See. e.g.. Coruzzi, G. et al. {1984) EMBO ] 3:1671-1680; Broglie, K. c1al.
(1884) Science 224:338-843: and Winter, §. ¢4 al. (1991 ] Results Probl. Cell Differ, [7:85-105,)
These constructs can be intraduced into plant eclis by direct DNA transformation or
pathogen-mediated ransfection. (See, e.p., The McGraw Hill Yearbook of Seience and Technalogy

(1992) McGraw Hill, New York NY, pp. 191-196.)

In mammalian cells, a rumber of viral-based expression sysiems may be utifized. In cases
where 21 adencvirus is used as an expressian vector, sequences encuding NHREC may be ligated inte
an adenovirus transeriptionfiranslation complex consistmg of the late promoter and (ripartite leader
sequence, Insertion in a non-cssentiai EL or E3 region of the viral genome may be used o obtain
infective virus which expresses NHREC in host cells. (See. e, Logan, J. and T. Shenk (1984) Proc.
MNail. Acad. Sci. USA 81:3655-3659.) In addition, transcription enhancers, such as the Kons sarcoma
virus (RSV) enhancer, may be used (o 1nerepse expression in manmimalian host cells. SV40 or EBV-
based voetars may alsa be wsed for high-level protein expression,

Humar artificial chromesomes (BACs) may atso be employved ro delver larger fragments of
DNA than can be contained in and expressed front a plasmid. HACs of about 6 kb o 10 Mb are
constructed and Jelivered via conventional delivery methods (liposomes, polycationic aming
polyrers., or vesicles) for therapentic purposes. (See. e.g.. Harrinzton, 1), et al. (1997 Nat. Genet.
15:345-355.)

For [ong 1enn production of recambinant protains in mammalian systems, stable cxpression

33
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of NHEEC i cell lines is preferred, For example, sequences encading NHREC can be transformed
into ccll lines vsing expression vectors which may contain vizal angins of replication and/ar
endogenous expression elements and a selectable marker gene on the same or on a separale vector.
Follewing the inttoduction of the veetar, cells may be allowed to grow for about | to 2 days in
ennched mediz before being swilched to selective media. The purpose of the sclectable marker is te
confer resistance (0 a selechive agent, and its presence allows growth and recovery of cells which
successfully express the introduced sequences. Reststant clomes of stabby transformed cells may he
prepagated wsing tissue culture techniques appropriate te the cell type.

Any number of seloction systems wuy be used 1o reeover transformed cell lines, These
include, but are nol fimited (o, the herpes simplex vims thymidine kinase and adenmo
phespharibosyliransferase geres. for use in 6 and apr cells, respectively. (See, e.g., Wigler, M, et
al. (1977) Cell 11:223-232: Lowy. L et al. (19801 Cell 22:817-823.) Also, antimerabolite, antibiatic,
or horbicide resistance can be used as the basis for selection. For example, &/ confers resistance 1o
wethotrexate: neo confers resistance (o the aminaglycosides ncomyein and G-418: and afs and pat
eonfer resistanee w chiorsulfuron snd phosphinatricin acetyltransterase, respectively, (See.e.g..
Wigler, M. ¢t al. (1980} Proc. Natl. Acad USA 77:3367-352); Colbere-Gurapin. F. et al. (1981}
J. Mal. Biol. 15 1-14)) Additional seleetable genes have been deseribed. € g.. irpfs and hisf2, which

alier cellular reguirements for metabolites, (See. .g.. Harmman, 8.C. and R.C. Muiligan (1988) Proc.
Mati. Acad. Sei. USA 85:8047-8051.) Visible murkers. e, anthocyanins, green finorescent proteins
{GFP; Clentech). B glucuronidase and ity subsirate B-glucuronide, or Juciferase and s substrate
[uziferin may be used. These markers can he used not only to identify transformants, but zlso 1o
quantify the amount of transient or stable protein expression attribatahle 1o 2 specific vector sysem.
t3ee. e.z. Rbodes, C.A. (1593) Methods Mol. Biol. 35:121-131.)

Although the presence/ibsence of matker gene cxpression sugzests that the gene of interest is
also present, the presence and expression of the gene may need ta be confirmed. For example. if the
sequence encoding NIEREC i inserted within a marker gene sequence, wansformed cells containing
sequences encading NHREC can be identified by the absence of marker gene function. Altematively.
amarker gene can be placed in tandem winh & sequence encoding NHREC under the contiol ol o
single prumoter. Expression of the marker gene in response to induction or seleetion wsoatly
indicates expression of the 1andem pene as well

In generui, bost celis that contain the pucleic acid sequence encoding NBREC and that
express NHREC may be wdentified by a variety of procedures known to those of skill in the ant. These
procedures jnelude. but are not limited to, DNA-DNA or DNA-RMA hyhridizations. PCR
amplification, and protcin bivassuy or iminunoassay technigues which include membrane, solution, er

chip based technoelagies for the detection and/or guantitication of nucleic asd or protein sequences.
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Imenunciogical methods for detecting and measuring the expression of NHREC using erther
specific polyelonal or monocional antibodies are known in the ant, Examples of such technigues
include enzyme-linked immunosorhent assays (ELISAs), radicimmunoassays (RIAS), and
fuorescence activated cell soring (FACS). A two-site, monoclonal-based inmunoassiy utilizing
meneclonal antibodies reactive (o twe nun-interlering epitopes on NHREC is prefurred, but &

competitive binding assay may be employed. These s other as:

avs arc well known in the an. {See,

e.&. Hampton, R. etal. (1990} Serological Methods, a Labaratory Manual, APS Press, St Paul MN,
Seet. TV Cobygan, 1E. et al. (1997) Current Protgeols in Tinmunulosy, Greene Pub. Associates and
Wikey-Interscience. New York NY: and Pound, 112 (1%98) Immuncchemical Protogels. Hunsaoa
Press, Totowa N1}

A wide variety of labels and conjugation techniques zre known by those skilled in the art and
may br used in various nueleie acid and aming actd assays. Means For producing labeled
hybridization or PCR probes for detecting sequences related to polynucleotides encading NHREC
include olipolabeling, nick trunstation, end-tabeling, or PCR amplification using a labeled nucleotide.

Alermatively, the sequences encoding NHREC. or any frapments thereof. may be cloned into a vector

for the preducticon of sn mRINA probe. Snch vectors ure known in the art. are commercially available.

and may be used to synthesize RNA probes in vitro by addition of an uppropriute RMA polymerase

suchas T7, T3, or PG and labcled nucleotides. These procedures may he conducted using a variety
aof commercially available kits, such as those provided by Amersham Pharmacia Riotech, Promega
(Madison W1, aud US Biochemical, Suitable reporter melesules or labels which may be used for
ease of deteetion include radionuclides. enzymes. flurescent, chemiluminescent, or chromogenic
agents, es well as substrates, cofactors, inhtbitors. magaeiic particles, and the like.

Hast celly transformed with nucleotide sequenees encoding NHREC may be cultured nader
conditions suitable for the cxpression and recovery of the protein from cell cullure, The protein
prxiuced by a transformed cell may be secreted or retained intracellularly depending on the sequence
andfor the vecior used. As will be understoud by those of skill in the art, expression vectors
contaimng polynucleotides which encode NHREC may be designed o centain signal sequences
which direct secretion off NHREC through a prokarvotic or cukaryotic cell membrane.

In addition. a bost cali strain may be chasen for irs abilily to modulate expression of the

mserted sequences o to process the expressed protein in the desired fashion. Such modifications of
the polypeptide include. but are vot liomied i, acetylation, carboxylation, glycosylation,
phosphorylation, lipidation, and acylation. Post-translstivnai processtng which cleaves a “prepro” or
“pro” form of the protein may ulse be vsed 1o spocify protein tacgeting. folding, sndior aciivity,
Different host cells which have specific cellular machinery und characteristic meshanisms for

post-transiational activities (e.g., CHO, HeLa, MDCK. HEK293, and WI3R) ; ailable from the
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American Type Culture Collection (ATCC, Munassus V.A) and may be chosen w ensure the comect
modification and processing of the foreign protein.

In another embodiment of the inveution, natural, mudified. ot recombinaat nucleic acid
sequences eneoding NHREC way be ligated to a heterelogons sequence resslting in translation of 4
Tusion proien m any of the aforementioned host systems. For example. a chimenc NHREC pratzin
containing a heteralogous moicty thut cun be recognized by a commereially available anthody may
facilitate the sereening of poptide ibracies for inhibilaes of NIIREC activity. Heterologous protein
and peplide moieties may alse facilivate punification of fusion proteins using commercially available
aflinity matrices, Such moieties inclnde. but are not linited Lo, glutethione S-transferase (GST).
maltose binding pratein (MBP}, throredoxin (Trx). calmodulin binding peptide {CBP). 6-His. FLAG,

c-mye, and hemugglotinm (HADL GST, MBP, Trx, CBP. and 6-His enable purificarion of their

cogmite fusson proteins on immabiized gletuthione, maliose, phenviarsine oxide. calmodulin, and
metal-chelale resins, respectively, FLAG. ¢-prye., and hemagglutinin (HA) enable imrauneattinity
purification of fusion proteins using commercially available moncelonat and polyelonal antibadies
that specifically recognize these epitope tags. A Fusion protein may also be engincered to contain 2
protealytic eleavage site located between the NHEEC encoding sequence and the heterslogous
prutein sequence, so that NHREC may be cleaved away frvm the heterolagous moiety lollowing
purificattan. Methods lor fusion protein expression and purification are discussed in Ausubel (1995,
supra, ch. 10). A varicty of commercially available kits may also be used ta facilitate expression and
purificatian of fusion proteins

In 2 further emnbadiment of the invention. synthesis of radiolabeled NETREC aay be achioved

in xitro using the TIT rabbit reticulocyte [ysate or wheat genn extract system (Fromegas. L)
g the TNT raht Jocyte [y heat g Y (F gay. Th

systems couple transcription and translation of protein-coding scquences operably asseciatcd with the
T, T3, or 5Pé promaters. Translation takes place in the presence of a radiolabeled smino acid
precarsar, for example, *S-methionine.

INHREC of the present tnvention of fragricats thereof may be wsed Lo sereen for compounds
that specifically bind to NHRLEC. At least one and up te a plucality of wsi compounds may be
sereenud for specific hinding to NHREC, Examples of test compounds include antibodics,
Qligonuelootides. preteins (e.g.. receplors). or smalt molecules

In nne embodiment, the compound thus identified is closely elated to the naterl ligand of
NHREC, e.g., & ligand or fragment thereof, a natural substrate, 2 stucrural or functionat mimelic, or a

pamral binding partner. (See, ¢.¢. Coligan. ) E. et al. (1991) Current Frotcols in Fmmunatosy 1¢2):

Chapter 5.3 Similarly, the coropound can be closely related to the natural recepter to which NHREC
hinds. ar to at least a fragment of the receptor, e.g.. the lgand binding site. In either case, the

campound can he rationatly destgned using known techniques. In one cmbodiment. screening for

3

JP 2004-500819 A 2004.1.15



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

v

P
pet

(115)

WO 01/55302 PCTATSA102741

these compounds invelves producing appropriate cells which uapress NHRIIC, either as a secrated
protein or an the cell membrane. Prefered eells include eclls from marmials, yeast. Drosophila, o
E.cali Cells expressing NHREC or cell membrime fractions which contain NHREC are then
contacted with a st compound and binding, stimulation, or inkibition of activily of either NHREC ar
the compound is analyzed.

An assay may siatply test binding of a test compound to tha polypeptide, wherein binding is
detected by 3 fluorophere. radivisolope, enzyvme conjagate. of other detectable label. Forexample,
the assay may comprisc the steps of comhining at least ope test compound with NHREC, either in
solution or affixed to a selid support, and detecting the binding of NHREC 1o the compound,
Altzmatively. the assay may detect or measore hinding of 4 test compound in the presence of a
labeled competitor. Additionally, the assay may be carried mit using cell-free preparations, chemical
libsaries, or namra} praduct mixtures. and the test compoundts) may be fiee in solusion ot allixed v a
solid support.

NHREC of the present invention or fragments thereof may be used to scroen for commpottnds
that modulate the sctivity of NHREC. Such compounds may inciude agonists, antigonists, or partial
ar nverse agonisis. In ene embodiment. ap assay is performed under conditions permissive for
NHEEC activity. wharcin NHREC ix cambined with at least anc test compound, and the activity of
NIREC in the presence of a test compuind is compared with the activite of NHREC in the abssnce
of the t2st compound. A change in the activity of NHREC in the presence of the lest compound jx
indieative of a compound that molulates the activity of NHREC. Allematively. a test compound 1s

combined with an in vitre or cell-free system comprising NHREC under conditions suituble for

NHREC activity, and the assay is performed. In cither of these assays, a test compound which
madulates the activity of NHREC may do sa indirectly and need pot come in direet contact with the
test compoutid, At Jeast one and up to a plocality of test compounds may be sereenad.

kit anather embodiment. polynuclestides encading NHREC or their mammalian homaologs
may be “knocked out™ in an animal model system esing humologous recainbination in erbrvonic
som (E8) celts. Such technigues are well known in the art and are useful for the generation of animal
models of human diszase. (See, eg.. LS. Patent Number 3,175 383 and U S, Patent Namber
5.767.337) For cxample, mouse ES cells, such g the mouse 129/8v] cell tine, are derived fram the
early mouse embryo and grown in culture. The ES cells ate transformed with a veetor containing the
gene of interest distupted by a marker gene, ey, the neomyein phosphotransferase pene {neo;
Capecchi, MLR. (1989 Science 244:1288-1292). The vectar iategrates into the corresponding region
of the host gename by homalogous recombination, Alternatively, homalegons recombination rakes
place using the Cre-loxP system o knackout & pene of inlerest in a tissue- or developmental stage-

specific manner (Marth. LI {1998) Clin. Invest. 97:1999-2002; Wagner, K.U. et al. (1997) Nucleic
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Acids Res, 25:4323-4330). Translormed ES cells are identified and microinjected tnta mouse cell
blastocysts such as those front the CITBLA movse steain. The blastocysts are surgicaily transferred
1o pseudapregnant dams. und the resulting chimerie progeny are genotyped and bred to produce
heterozygous of bomozygous stoains, Transgenic animats thus ecacrated may be tested with potential
CHerapeune of 10Kie agents.

Polynucteotides enceding NHREC may also be munipulated in_vitro in 138 cells derived fram

human hlustoeysts, Human ES cclls have the potential to differensiate into at least eight separate cell
Iineages including endoderm, mesoderm, and ectodermal cell 1ypes. These cell lineages differentiate
inlo. fur example. newral celts, hematopoieric lingages, and cardiomyocytes (Thomson, LA et &l
(1998 Sclence 282:1143-1147).

Paiyouclectides enceding NHKEC can aiso be used te create “knockin™ humanized animals
(pigs) or transgenic animals {mice or rats) to model hoown discase. With knockin technology. a
region af' & polyoucleatide encoding NHREC is injested into enimal ES cells, and ihe injected
sequence mteprates info the ammal cell genome. Utansformed cells are injected into blasmtac. and
the blastulae are toplanted as deseribed above, Transgenic progeny or inbred lines are stedied and
treated with potential phanmaceuticat agents to obtain mformation on treatment of a human disease.
Alternatively, 2 mammal inbred to overexpress NBREC. e.g.. by seereting NHREC ir ity milk, muy
also serve as a converient souree of that protein (Janne, 1. et al, (1998 Bictechnal, Anmu. Rev. d:55-
74
THERAPEUTICS

Chemical and structural similarity, e.g.. in the centext of sequences and motifs, exists
between regions of NHREC and nuclear harmone receptors. In addition. the expression of NHREC is
closely associated with digestive ract disorders and with gastrointestinal tissoe. Therefore. NHREC
appears to play a rol in metabolic, endocrine, reproductive, developmental, immmmological, and vell
proliferative disorders. In the treatment of disorders sisociated with increased NHREC expression or

activity, it is desitable to decrease the expression or activity of NHREC, In the mearment of disorders

associated with decreased NEREC cxpression or ac
activity of NHREC

y. il is desirable o tnerease the expeession or

Therefore, In one embodiment. NHREC or a fragment or derivative thereof may be
admenistered 10 a sabjeet to treat or prevent a drsorder associsted with decreased expresston ar
activity of NHREC. Examples of such disorders inchnde. but are not limited to, 4 metabolic disorder
such as Addison’s disease. cerebrotendinous xanthornatosts, congenital adrenal hyperplasia, coumarin
resistance. cysiic fibrosis. diabetes. fany hepatocirthosis, fructose- 1 6-diphosphatase deficiency.
galuctosemia, gotter, ghicagonoma, plveogen storage discases. heredivsry fructose inoterance,

byperadtenalism, hy pousdrenalism, hyperparathyroidism. hvpoparathyroidism, hyperchelestetalemin,
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byperthyroidisin, hypozlyceaua. hypothyroidism, hyperlipidemia. hyperlipemia. tipid rovopathies,
lipedystrophies, lysosomal storage diseases. munnoskbosis, neuraminidase deficiency, obesity.

pentosuria phenylketonuria, andt pseudovitamin D-deficiency rickets: an endocrine disorder such as a

disorder of the bypothalanus and pituitary esulting trom lesions such as primacy brain temocs, an
adenoma, infarction associated with pregnancy, hypophysectomy. ancurysnu, vescular

malfarmations, thrombesis, infections, immunalog

I dlisorders. and comphicanons due to head

trauma, disarders assuctled with hypopinsitarism inclu

ng hypogonadism. Sheehan syadrome,
duabetes ingipidus. Kaliman's disease. Hand-Schuller-Chnstizn disease, Letterer-Siwe disease.
sarcoidosis, cmply selle syndrome, and dwartism, disorders associsted with kyperpituiiarism
including acromegaly. giantism. and syndrome of inappropriate antidiuretic hormane (A1)
secretion (SIADH] often caused by bentgn adenoma, disorders associated with hypothyreidism
including goiter. myxedensa. scute thyroiditis assaciated with bacieria) infection. subacute thyroiditis
associated with viral inlection, autoinmne thyreidiis {Hashimato's disease), and crertpisnt,
diserders sssoviated with hyperthyroilism including thyrotaxicosts and s various forms, Grave's
disease, pretimal myxedema, toxic multinodular goiter. thyreid carcinooa, and Plummer’s disease,
diserders associated wilh hyperparathyroidism including Conn disease (chronic hypercalemia),
pantereatic disorders such as Type | or Type I diabetes mellilus and associated complications.
disorgers associated with the adrenals such ay hyperplasia, carcinoma, or adenom of 1he adrenal
cortex. hypentension associared with alkalosiv, amyloidosis, hypokalemia, Cusbing's discase, Liddle's
syndronte, and Arnold-Healy-Gordon syndrome. pheochromocytom tumers. and Addison’s discasc.
disorders assoeiated with gonadal steroid hormones such as: in women, abnormat pralactin

production, infertility. endomctriosis, perturbations of the menstrual cycle. polyeystic ovarian dis

hyperprolisctinemia. isolated gonadotropin deficiency, umenorrhea, palactorrhea. hermaphrodisism,
birsutism and virilization, breast cancer, and. in post-menopausal women, osteoporosis, upd. in men,
Leydig cell deficiency. male climactecic phase, and germmal cetl splasta, hypergonadal disorders
assocfated with Levdig cell tusmors, androgen resistance associated with absence of androgen
receptors, syndrome of 5 a-reductase, and gynecumasiic; @ reproductive disorder such as a disorder of
prolactin prewduction, infertility. including tabal discase, ovulatory defecrs, and endomerriosis, a
disruption of the estrous cycle. s disruption of the menstoual eycle, polycystic ovary syndrome,
ovarian hyperstinulation syndrome, an endgmetrial of ovarizn Lumor, a wering fibroid. autcimmiae

disorders, an colopic pregnancy, und teratogenssis, cancer of the breast, fibrocystic breast disease,

and palactorthes, a disrzption of speomutugenesis, shnotal sperm phy:

iology, cancer of the 1astis,
cancer ol the prostate. benign prostatic hyperplasta, prestatitis, Peyronie's disease. tmpotence,
curcinomy of the male breast, and gynecomastiv; a developmental disorder such as renai twibular

acidosis, anemia, Cushing’ s syndrome, achondroplastic dwarfism, Duchenne and Becker muscalac
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dystrophy. epilepsy. gonadal dysgenesis. WAGR syndrome (W' wmor, anitidia, genitenrinary
abnormalities, and wental retardation). Smith-Magenis syndrome. miyelodysplastic syndrorie.
hereditary mucoepithelial dysplasia, hereditary keratodermas, hereditary neuropathies such as
Charcot-Marie-Tooth disease and neurofibromatosis. hypothyroilism, bydrocephalus, seizure

disorders such as Syndenham’s chorea and cerebral paisy, spina bifida. unencephaly,

craniorachischisis. congenital glaucwima. catarae

d sensortacural hearng loss: an immunaolegical
<disorder such as acquired immunodeficieney syndrome {AIDS), Addison's discase, adull respiratory
distress syndrome, allergies. ankvlosing spondylitis, amyloidosis. anemiz. asthma. atherosclerosis.
autoimmune hemelytic anemia, avoimmane thyredstis, autoimmune polvendocrinapathy-
candidiasis-ectodenmal dystruphy (APECED), brouchits. chuleeystitis, contact dennatitis, Crohn's
disease, atopic dermatites, dermatomyositis, diabetes meliitus. emphysema, episodie lymphopenin
with lymphacytotoxins. erythroblastosis fetalis, erythema nogosumn. atrophie gastritis.
glomenUonepliritis, Geodpasture's syndrome, gout, {iraves’ diseass, Hashimote's thyroiditis.
hyperensinaphilia, immitable bowal syndrome, multiple sclerosts, mnyusthena gravis, myocardial or

pericardial milarmmation, osteoarthrilis, osteoporos

5. pancrealitis. polymyositis, psoriasis, Reiter's
syndrome, theumatoid arthritis. seleroderrna, Sjiigren’s syndrome, svstemic anaphylaxis, systemic

lupus ervthematosus. systemic sclerasis, theomboeytepe:

purpury, wleerative colitis. uveitis. Werner
syndromie, complications of cuncer, hemodialysis, and extracorporeal cireubation. viral, bacterfal,
fungal, parasitic, protuzeal, and belminthic infections. and wauma: and & cell proliferstive disorder
such as actinte keratosis, arteriosclerosis, atheroselerosis, bursitis, civhosis, bepaiics, mixed
conneetive lissue dissuse (MCTD). myeiofibrosis. paroxysmal necturmal kemoglobinurta,
polycythemia vera, psoriasis. primary theombuocythiemia. and a cancer incluting adenocarcinoma,
leukentia, Ivmphama. melanoina, nyveloma, sarcoma, teratocarcinema. and. in particular, a caneer of
the wlrenal gland. bladder. hane. bone mamrow. brain, breast. cecvix, gal? bludder, ganglia.
gastrointestinal tracy, beart. kidney, liver, lung. nwsele. ovary, pancreas, parathyraid, pents, prostate.
salivary glands. skin, spleen, tesdis, thymus, thyroid, and uterws.

Ln anuther embodiment. & vecior capable of expressing NITRLC ar a fragment or derivative

thereol may be administered to a subject to treat o prevent a disorder yssociated with deercascd

cxpression ar aciivity of NHREC including. but not limited tu, (hose described sbove.

In & further cimbodiment. a composition comprising a sebsantially purified NHREC in
conjunction with a suiteble pharmacewtical carrier may be administered 1o 2 subject to treat or prevent
a disorder associated with deereased capression or activity of NHREC including. but not lizsited o,
those provided above,

In still another embadliment, an agonist which modulates the activity of NHREC may be

administered o a subject 1o trem or prevent a disorder ussoctuted with decrensed expression or
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activity af NHREC imcluding. but not limmted to. those listed above,
In 2 further embodiment. ar antagonist of MHREC may be adminsiered to & subject to treat
or prexent a disorder asseciated with mercased expression or activity of NHREC, Examples of such

disorders include, but are not Hited ro. those metabolic, endoerine, reprotog

. developmental.
immunelogical, and celt proliferarive disorders described above. Inone aspect. an antibody which
specifically binds NHREC may be used directly a5 an antagonist of inditectly as a targeting or
delivery mechanism for bringing x pharmacentical agent te calls or tissues which express NHREC,

In an additioval cmbodiment, a veetor eapressing the conplement of the polynucleotide
encoding NHREC may be admimstered to a suhject to traat or prevent a disorder associated with
increased expression or activity of NHREC including. but not Emited to. thase described above.

In other embodinments, 2oy of the proteins, anlzgomists, arbbodies, agonists, complementary
sequences, or vectors of the inventien may be administered in combingtion with cther appropriatc
therapentic agents. Selection of the appropriate zpcnrs for use in combingtion therapy may bt made
by ooz of ordinary skill in the art. according Lo conventional pharmaceudical principles, The
combnnation of therapeutic agents may act synergisticaily to «ffect the treatment of prevention of the
vanous disorders deserthed above. Using this approach, one miay he able ta achieve therapeutic
efficacy with lewer dosages of each agent, thus reducing the petential for advorse side eflects.

An antagonist of NIREC may be produced using methods which are generally known in the
art, In particular, punified NHREC may be used (o produce antibadies or w screen libraries of
phannacentical apents to identify those which spucifivally bind NHREC. Antibodics 1o NHREC may
also ba generated using methods that are well know in the art. Such anribodies may inclode. but wre
not limiled to, pulvelonal. moncelonal, chimeric, and single chain antbodies., Fab fragments. and
fragments produced by a Fab expression library, Neutralizing antibodies {i e.. thuse which mhibir
dimer formation) are penerally preferred for therapeutic use.

Fur the praduction of antihodies, various hosts including goats, rabbits, rats. mice, humans,
and others may be immunized by injection with NHREC ar with any fragment or oligopeptide thereof
which has immunogenic praperties. Depending on the host species, varions idjuvants may e used o
increase immunological response. Such adjuvanrs include, but are not limited 1o, Freund's, mineral
gels such @5 aluminuin hydroxide, and surfuce active substanees such as lysoleeithin, pluronic
polyols, polyanions, peptides, o] emutsions, KEH, and dinirophenal, Among adjuvants used m
furmans. BCG (bacilli Caimetie-Gaenn) and Coryoebaclerium parvum are especially preferable.

I is preferted Lhat the oligopeptides, peptides, or fragments used to induce antibodies to
NHREL have an amino acid sequence consisting of al least ghout 3 amine acids, and generally will
consist of al feast about 10 amine acids. I is also preferzhle that these olignpeptides, peptides, or

fragmemts are identical to & portion of the amino acid sequence of the natural protein. Short stretches
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of NHREC. armitno acids may be fused with those of another protein. such as KLEH, and antibodies te
the chimertc molecoie may be produced.

Monoclonal antibodies to NHREC may be preparcd using any technigee which provides for
the production of antibody melecales by continuons cell lines jn cutiure, These include. but ane ot
limited Lo, the hybridoma leehmgue, the human B-cell hybridoma technigue. and the ER V-hybridoma
rechmigue. (See, e.g., Kohler, G. et al. (1973) Nature 256:495-497; Koxber, Do et 2l (1985) 1
Immunol. Methods 81,3142, Cote, B.1. co al, (1983) Proc. Nal. Acad. Sci. USA 80 2026-203(); and
Cole. 5.P. etal (1884) Mel. Cell Biol. 62:10%-{20.}

In addition, technigues developed for the production of “chimeric antibodies.” such as the
splicing of mause anubody genes 1o human antihody genss to obtain a malecnle with appropriate
antigen specificity and biotogical activity, can be used. (See, e.g. Morrison, S.L. et al. (984} Prac.
Narl. Acad. Sci. USA §1:6351-6853: Neuberger, MLS. et al. (1984) Nature 312:604-608: and Takeda.
S.eral. {19851 Marure 314:452-454.) Altematively. techniques described ful" the production of single
chain antibodics may be adapted, using methods known in the art, to procice NHREC-speeific single
chatn antibodies. Antibodies with related specificity, but of distinet idietypic composition, may be
generated by chain shuffling from random combinatorial immunoglobulin libranes. (See. ez,
Burton, DR (1921) Proc. Natl, Acad, Sci. USA §8:10134-10137)

Anuhodies may also be procuced by indecing in vive production in the lymphocyte

population or by screening immunogiabulin libearies ur panels of highly specitic binding reagents as
disciosed in the lerature, (See, 2.2, Orlandi. K. ci al. {1989) Proc. Natl. Acad. Sci. USA
§6:3833-3837; Winter, G elal (1991) Malure 349:293-299.)

Antibody fragments which comain specific hinding sites for NHREC may alse be penarated.
For cxample. such fragments include, but are not limited 1o, Fab'); fragments produced by pepsio
dagrestion of the intibely molecule and Fab fragments generared by reducing the disulfide bridees of
the F(ab')2 fragments, Aiternatively, Fab exprassion libraries may be constructed ro aflow rapid and
easy wentfieation of monoclonal Fab fregments with the desired specificity. (See. e.g., Huse, W.D.
ct a). {1989) Science 246:1275-12381.}

Various immmmeassays may be used for screening to identify antibadics having the desired
specificity. Mumerous prowcols for competitive binding or immunoradiometric assays using either
polyctonal ot moroclonal antibadies wirh established specificities ave well known in the art, Such

immuncassays typically imvolve the measurement of comples formation berween NHREC and its

specific antbody. A two-site, imonoclonal-based immunoassay utilizing monoclonal antibodies
reactive to two non-intecfering NHREC cpitopes is senerally used. but 4 competitive hinding assay
may also be crployed {Pound, suprai.

Various methads such as Scatchard analysis in conjunction with radivimmunoassay
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technigues muy be used Lo assess the allinity of antibodies for NHREC. Affmiry is expressed a8 an
assoeizlion onstant, K, which is defined ss the raolar congentration of NHREC-antibody compiex
divided by the malar concentrations of free antigen and free antifrody under eguilibrium conditions.
The K, determined for a preparation of pelyelonal antibodics. which are heterogensous in their
affinities tor muliple NHRIC epitopes, represents the average atfinity. of avidity, of the antibodies
for NHREC. The K, determined for a preparation of monoclenal antibodics. which are monospeeafie
for a particular NHREC epitope. cepresents a true meascre of aifinity. High-affinity antibody
preparations wiili K_ranging from about 197 to 10" Lémolc are preferred for use in immunoassays in
which the MNFREC-anrthody complex must withatzand rigorons manmpulstions, Low-affmity antibody

s with K, rnging from abowt 10° to 107 Lémale are preferned for use in

preparalia
rmnunopuniication and similar procedores which ulttmarely require dissociation of KHREC.

preferably nactive form, from the antibody (Catty, T (1358) Antibodies, Volume It A Pracricat

Approaeh. [RL Press. Washington DC: Liddell. LE. and A, Cryer (1991) A Practical Guide to
Monoclopal Antibodies, Iohn Wiley & Sons, New York NY).

The titee and avidity of polyclonal antibody preparatdons may be futher evatuated o
determine the quatity and suitability of such preparations for certain downstream applications, For
example, a polyclonal aniikody preparation containing al least 1-2 my specilic antibocty/mi,
preterably 5-10 mg specific antibedysmil, is generaily employed in procedures requiring precipilalion
of NHREC-unitbody complexes. Procedures for evalvaring antibody specificity, liter, and avidity.
and guidelines for antibody quality and usage in varous applications, are generally available. [Sce,
e.g., Calty, supra. and Coligan e @l snpra)

In anetber smbodtment of the mvention, the polynucleenides cneoding NHREC. or any
fragment or complement thereof, niay be used for therspeutic purposes. In one aspoct, modifications
of gene expression can be achicved by designing camplementary sequences or untisense molecules
{PINA, RNA, PNA, or msdified oligonucleotides) wr the coding or regulatory regions of the gene
eneeding NHREC. Such technology is well known in the aim, and antisense ofigenucleotides or farger
fragiments can he designed from various locations along the coding or control regions of sequences
encoding NHREC. (Sce, e.g., Agrawal, 8., ed. {1996) Antisense Therapeutics. Humana Press nc.,
Totawa N1}

In therupeanic use, any gens delivery system suitable for introduction of the antisensc
sequences ino approprate target eclls can be used. Antizense sequences can be delivered
intrzcellularly in the form of an expression plasmid which. wpon wanscription, praduces 4 sequence
complementary to at least a pontion of the cellular sequence encoding the targel protein. {See. e.g.

Slater. LE. et al, (199383 1. Allecgy Cli bnmunal. 102(3):.469-475; and Scanloa. K1, cral. {1995}

S{13):1288-1296.) Antisense sequences can alsa be introduced intraceliularly through the vse of viral
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vertors, such ax reerovitus and adenc-associaced vinis voctars. (See. eg ., Miller, A1) (1990 Blond
76:271; Ausubel, supra; Uckeet, W, and W. Walther {1894} Pharmacol. Ther. 63(3):323-347.) Other
gene delivery mechanisms inelude liposome-derived systers. antificzal viral envelopes, and other
systems knewn in the art. (See. e.g.. Russi, 1.1, (19953 Br. Med. Bull. 51¢)):217-223; Boado, R.. et
al. {1998 J. Pharm. Sci. §7(11):1308-1315: and Mords, MLC. et al. (1997) Nucleic Acids Res.
2314:2730-2736.)

I another embodiment of the inventton, polynuclectides snceding MHREC may be used for
somaiic or germline gene therapy. Gene therapy ruay be performed to (i) correct a genetic deficiency
ie.g., in the cases of severe combined immunodeficiency (SCIDI-X1 disease charscterized by X-
linked inhertiance (Cavazzana-Calvo, M. et al, {2000) Scicnee 288 :669-672). severe combined
imimunedeficiency syndrome associated with an inherited adencsine deaminase (ADA) deficiency
{Blaese, R.M. et al. {1995) Seience 270:475-480: Bordignon, C. et al, ( 1493) Science 270:470-475),
cystic fibrosis (Zabner. 3 etal. {[993) Cell 75:207-216: Crystal. R.G. et al. (1995) Hum. Genw
Therapy 6:643-66¢: Crysial. R.G. et al. (1993) Hum. Gene Therapy 6:667-707), thatassamias, familial
hypercholesteratemia. and hemophiiia resutring from Factor VI or Factor TX deficiencies (Crystal,
RO (1995) Science 270:404-410; Verma, LM, and N. Somia ¢ 1997) Nature 389:239-242)). (1)
express a conditionally fethal gene product (e.g., m the case of cancers which result from umregulated
cell proliferation), or (iii} express a protein which affards protection against intracellular parasitos
(e.g.. against bumzn relraviruses, such &s human immunodeficiency virus (HIV) {Baltimore, 13
£1983) Nalure 335:335-396; Poeschla, E. et al. (1996) Prac. Matl, Acad. Sci, USA. 93:11393-11399),
hepatitis B ar C virns (HBY., HCV): furigal purasites. such as Candida alhtcans and Paracoccidioides
brasiliensiy: and prowzoun parasites such as Plasmedium faleipanim and Trovpanosoms creei). Inthe
case where a genetic deficiency in NHREC expresston or regulation causes discase. the expression of
MHREC from an appropriitc population of transduced cells may atleviare the elinical manifestations
cimsed by the penctic deficiency.

In a further embodiment of the invention, diseases or disorders caused by teficiepcies in
NHREC are Lreated by constructing mammalian expressian veetors encoding NIIREC and
introducing these vectors by mechamical means into NHREC-deficient cells. Mechanical wransier

echnelogics for use with cells 1n yive or ex vitro include (i) direct DINA microinjection into

individual cells, (it balliste gold partcle delivery, (i) iposome-mediated transfection, (v) reeeplor-
mediated gene transfer. and (V) the use of DNA transposons (Morgan., R.A. and W.F. Andersen
(1993) Annu. Rev. Biochem. 62:191-217: Ivics, Z. (19973 Cell $1:501-510; Boulay. J-L. and P.
Récipun (1998) Curr. Opin. Biotechnal. 9:445-450).

tHxpressian vectors that may be eftective for e expression of NHREC inciude. but are nm

Yimited 1o, the PCDNA 3.1, EPITAG, PRCCMY 2, PRER. PYAX vectars (Invitrogen, Carlshad (2A),

2d
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PCMV-SCRIPT. PCMVY-TAG. PEGSE/PERY (Siratagene. La Jolla CA), and PTET-OFF, PTRET-OX.
FTRE2. PTRE2-LUC, PTK-HYG (Clonech, Pale Alto CA). NHREC may be expressed osing (1 a
constittively aclive promoter, (.g., from cytomegatovirus (CMV], Rows surconm virus (REV). 5V40
viras, thywidine kinase (TR, or B-actin genes), {31} an inducible promoter {c.g.. the
tetracyeline-regulated promoter (Gossen, M. and 1, Bujard (1992) Proc, Natl, Acad. Sei. USA
89:5547-355 )1 Gossen, M. et al. {1993) Science 268:1766-176%; Rassi. F.M.V, and B.M. Blau (1998}
Curr. Opin. Biotechnol. 2:451-456). commercially available in 1he T-REX plasmid {Invitregen)]; the
ecdysone-inducible promoter (available in the plasmids PYGRXR and PINI: Invitrogen); the
FESD&rapamytin inductble promoter: or the RU4S6/mifepristene inducible pramoter {[Rassi, FMV.
and Blau, H.M. supra}), ar (fii) a lissue-specific promoter or the native prometer of the endogenous
gene encoding NHREC from a normal individual.

Commereially available liposome transformation kits (e g.. the PERFCCT LIPID
TRANSFECTION KIT, avatlable from Invitrogen) allew une with ordinary skill in the art ro deliver

polynucleotides 1o target cells in cultnre and require minimal effort 1o optimize experimental

parameters. In the alternative. transforimation is perfonned using the caletom phasphate mechad
(Graham, FL. and AJ. Eb (19731 Virelogy 52:436-467), ur by electroporation (Neumann, [:. et al
(19823 EMBO L. 1:841-845). “The introduction of DNA w primary <ells requires modiBcation of
these standardized mammalian transfection protocols.

n anather ernbediment of the invention, diseases or disorders cansed by penatic defects with
rexpect lo NHREC expression are reated by constructing o retrovirs vector consisting of (1) the
padynucleotide encoding NHREC under the control of an independent promater or the retrosinus kong
terminal repeat (LTR) promorer. (i) appropriate RNA packaging signals, and (i) a Rev-responsive
element (RRL along with additional rerrovims co-acting RNA sequences and coding sequences
reguired for efficient vector propagition, Ketrevirus veetors (e.g.. PFB and PFBNEL) are
commercially available (Stratageae) and ure based on published data (Riviers. L ¢t al. (1995) Proc.
Natl. Acad. Sci. USA 92:6733-6737), incorpurated hy reference herein. The voctor is propagated in
an appropriate veelor producing ecll line (VPCL) that expresses wn envelope gene with 4 tropism for
receptors on the target cells or a promiscuous eavelope protein such as VSVg (Armentano, 12, et al
(198731 ). Viral. 61:1647-1630; Bender, M.A. et al. (1987) ). Virol, 61:1639-1646, Adam. M.A. and
AD. Miller (1985} ), Vical, 62:3802-3806: Dull, T. etal. (1998) I Yirol. 72:8463-847[: Zufferey, B.
ctal. (1998} . Virol, 729873985801, LS. Patent Number 5,910,434 10 Rige {“Method for obraining
retrovims packaging cell lines producing high transducing efftciency retrovital snpemarant™)
iscloses 2 method for obtaining retrovirus packaging cell lines and is hereby incarporated by
refarence. Fropagation of retrovirus vectors, transduction of a pupulation of cells (e.g., CD4 T-

cells). and the return of ransduced cells 1o 2 parient are procedures well known to persons skiljed in
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the art of gene therapy and have been well documented (Ranga, U. et al. (1997) ). Virel. 71:7020-
F02% Buuer, G.elal, (1997} Blood 89:2259-2267; Benyhudy, ML {1997) ). Vitol, 71470747 16;
Ranga, U, et al, (19498) Proc. Nall, Acad, Sci, USA 95:1301-[206: Su, L. (1997} Blood £9:2283-
2250,

[ the altemative. an adenovirus-based gene terapy delivery system is used o deliver
polynucleoticdes eneading NHREC to cells which have one or more genetic abnormalities with respect
ta the expression of NHRUC. The construction and packaging of adenovirus-based vectors ace well
known ro those with ardinary skill in the art. Replicamion defective adenavirus vectors have praven to
e versatila for importing genes encoding immunoreguiatory proteins ino intace islers in the pancreas
{Csete, MLE. et al. (1993) Trunsplantation 27:263-26%). Putenttully useful adenoviral veclors are
described in U8, Patent Number 5,707 6148 to Armentano (" Adenovirus vectors for gene therapy ™),
hereby incorporated by reference. For adenoviral veetors. see alse Antinoze. P.A. etal. (1999)
Annu. Rev. Munr. 19:511-544 and Vermi, LM, and N, Samia ( 1997) Nawre 15:389:239-242. bath
incorparated by reference herenn.

In another alternative, a herpes-based. gene therapy delivery svstem i used to deliver
polynacleatides sneodiag NHRLEC 1o 1arget eells which have one or mare genetie abnormalities with
respect to the expression of NHREC. The nse of herpes simplex virs (HSV)-based vectors may be
especially valuable for introducing NHREC w cells of the central nervous system, for which HSV has
atropisin. The constructiom and packaging of herpes-based vectors are well known to those with
ardinary skill in the art. A replication-competent herpes simplex vires (H3V) type 1-based veetor has
been used 1o deliver a reponier sene L the eyes of primates (Lin, X, et al, { 1999] Exp. Eye Res
163:385-295). The construction of a HSV-I virus veclor has aiso been disclosed in dewail i LS,
Patent Number 5,804.413 o DeLuca ("Herpes simplex vinus strainy for gene wransder” ). which ts
hereby incorporated by reference, LS. Parsnr umber 5.804.413 teaches the use of recombinant
HSWV d92 which consists of & genome contuining al keust one exogenous gene to be tansTerred ro 4
celt under the control of the appropriate promoter for purposes incloding human gene therapy, Also
taught by this patent are the construgtion and use of recombinant HSV sirzins deleted for ICP4, 10027
and ICP22. For 1ISV vectors, see alyo Geins, W.E. et al. {1999 1. Virol. 73:51%-332 and Xu. H. ctal.
(1594) Pev, Biol. 163:152-161, herehy incompotated by reference. The nnipulation of cloned
herpasvirus sequences, the genersiion of recombinant virus following the ransfection of multiple
plasmids containurg different segments of the large herpesyvirus genromes. the growth and propagation
of herpesvirus, and the infecton of eells with herpesvirus are lechnigues well known (o those of
ordinary skill in the art.

In another alternative, un alphavirus (positive. single-strandud RNA virus) voctor ts used 10

deliver polvnucleotides encoding KHREC te target cells. The biclagy of the protatypie alphavirus.
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Semliki Forest Virus (SFV), has heen studied extensively and gene transter vectars have heen hased
an the SFV zenome (Garoff. H. and K.-1. Li {1998} Cure. Opin. Biatechnel, $:464-469). During
alphavirus RNA replicatian. a subgenomic RNA s gencrared thar normalty encodes the viral capsid
proteins. “This subgenomic RNA replicates to higher levels than the full length genomic RNA,
resulting in the overproduction of capstd proteins Telalive to the viral proteins with enzymatic activity
{c.g.. protease and polymerase). Simnlarly, inserting the cading sequence for NIIREC into the
alphavinus genome in place of the capsid<coding region results in e production of a laree number of
NIREC-coding RNAs and the syathesis of high levels of NHREC tn vector ransduced cells. While
alphavines infection is (ypically associated with celt tysis within a few days. the ability o establish a
persistent infection in hamster normal kidney cells (BHK-21} with a variant of Sindbis virus (SIN)
indicates that the lytic replication of alphavicuses can be sfiered 1o =uit the needs of the gene therapy
application (Dryga, 8.4, et al. (1997) Virology 228:74-83). The wide host range of alphaviruses will
aliow the introduction of MHREC inta a variety of cell types. The specitic :;ausduclion of a subsct of
cells in a populatian muy require the sortmg of cells prior (o transduction, The methods of
manipulating infactious cDINA clones of alphayvinuses, performing alphaviens clDNA and RNA
ransfections. and perfonping alphaviruz jnfections, are well known 1o those with ordinary skill inthe
art_

Oligonucteotides derived from the tramseription initiation site, £.g . between about pesitions
-10 and +19 from the stant site. may also be employed (o inhibit gene expression. Similarly.
initihiton can be achicved uging teiple helix base-pairing methedology. Triple helix pairing is uscful
because it cynses inhihition af the ability of the double helix to open sufficiently for the binding of
polymerases, wanscription factars, of regulatory molecvles. Recent therapeutie advances using
tripicx DINA have been described in the lierature. (See, e.g., Gee. JE. et al. {1994) in Huber, B
and B.L Carr, Molecular and inmminologic sppoaches, Futova Publishing, Mo Kisco XY, pp. 163-
177.1 A complementary sequence or antisense molecule may also be designed to block translation of
mRNA by preventing the transenpt from binding o ribusomes.

Ribozymes, enzvmatic RNA molecules, may also be used wo catalyze the specific cleavage of
RMNA. The mechanism of ribozyme actton invalves sequence-specific hybridization of the ribozyms
malzeule to complemenrary target RNA, followed by endonuclealytic cleavage. For example.
engineered hammerhead mortif ribozyme molecules may specifically and effictently catalyze
endonueleclytic cleavage of sequences encoding NBREC,

Specific nhozyme cleavage sites within any potential RNA target are jviiially identified by
scanning the target molecule for ribozyme cleavage sites. including the fullowing scyuences: GUA,
GULL and GUC. Onee identified, short RNA sequences of between 13 and 20 ribonucleotides

corresponding 1o the region of the target gene containing the cleavage site, may be evaluated for
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secondary steuctural features which nizy render the oligonuclestide inaperable. The suitabiliry of
candidate largets may atso be evafuated by testing accessibility w hybridization with complementary
oligonucleotides using ribonuchase protectinn assays.

Camplementary ribonucleic acid mokscules and rihozynes of the invention may be prepared
by any method known in the art for the symhesis of nocleic acid motecutes, These include techoiques
for chemicalty synthesizing oligonuclestides such as solid phase phosphoramidite chemical synthesis

Alternatively, RNA molecules may be generated by in veug and in vive transeription of DA

sequences encading NFIREC. Such IDNA sequences may be incorponited into a wile variety of
veclors with suitablc RNA polymerase promuoters such as T7 or SPA. Altematively, these clDNA
constrcts that synthesize complementary RNA, constitutively or inducibly. can be introduced ino
cell lines, cells, or tissues.

RNA mivecules may be madified (0 increase intracellulur stabiltty and baf-ife. Fossible
modifications include, but are not Limited to, the addition of flanking sequences i the 3 andfor 3
ends of the molecule, of the use of phospharothioate or 2' Comethyl vather than phosphodiestetase
linkiages within the backhone of the melecule, This voncept is inberent in the praductien of PNAs

and can be extended i all of these molecules by the inclusion of nentraditional hases such as inosine.

queosine, amd wybuosine. ax well as acetyl-, mechyl-, thio- and stmilacly modified forms of adenine,
<ytidine, guanine, thymine. and uridine which are not as easily recognized by endogensus
endonucleases,

An additional embrdiment of the invention eticeinpusses o method for sereening for a
compound which ts effective i allering expression of a polynucleatide sncoding NHREC
Compounds which may be effective in altenog expression of a specific polyrucleatide may inclode,
but are not limited (v, sligonucleotides, antisense oligonucleatides. wiple heliz-forming
oligonucleotides. wanscription factors and other polypeptide rranseciptiomal regulators, and non-
micremolecular chenieal entities which ars capable of interacting with specific polymuclectide
sequences. Effective compounds may alter polynucleotide expression by acting as either tnhibitors or
promoters of polynuclcotide expression. Thus. in the reatment of disarders associated with increased
NHREC expression or activity. a compound which specifically inhibits exprossion of the
polynucleotide encoding NHREC may be therapeutically vse ful, il in the wrearnent of diserders
associated with decreased NHREC cxpression or activity. a compounrd which specifieally promotes
expression of the polynucleotide encoding NHREC muy be therapenticaily useful.

Al least one. and up te a plurahty, of test compounds may be screened for effectiveness in

allering expression of a sperific palynucleotide. A lest compannd may be abained by any method

menly known in the art. including chemical modificanon of a compound known to be effective in

altering polynucleotide expression; selection from an existing, commercially-available or proprietary
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fibrary of naturally-occurmring ar non-pumral chermical componnds: rational desigh of a compound
based on chemical andéor structural properies of the rarget potyaucleatide: and selection from a
fibrary of chemica] compounds created combinarorially or randomly. A sample comprising a
polynucleotide encoding NHREC s cxposed 12 ot Joast one test compound thus obtained. The sample

iy comprise, for example, an intact ar permeubilized cell, or an in vitro cell-fros or recanstitueed

binchemical system. Alteratians in the expression of 1 polynuclestide encading NHREC are assaved
by any method commonty known in the an. Typically, the expression of & specitic nucleotide is
detected by hybridization with a probu having a nucleotide sequence complementary to the sequence
of the pulynucleonde encoding NHRIC. The amount of hyhridtzation may be quantified. thus
fortning the basis for a comparison of the expression of the polynuclestide both with and withouz
EXPOSUTE T one of TAre test campounds, Detection of & change i the expression of a polynucleotide
expased o a test compouind mdicales that the test compound is effective in atiering the expression of
the palynacieotide. A sereen for a coraponad eflective in altering expression of » specific
polynucleotide can be camied out. for cxample. using a Schivesucch
system {Ackins, D et al. {1999} US. Patent No. 3.932.435; Arndr. G.M. ot al. (2000) Nucleic Acids
Bes, 28:E15} or o human ceil line such as Hela cel (Clarke. MLL. ¢t al. (2000) Biochem. Biaphys.

aramyces pombe gene sXQressian

Ees, Commun. 268:8-13). A particalar embodiment of the present invention involyes screening a
combinaturial kibrary of oligenuclectides (such as deoxyrihonuclsatides. dbonucleatides. pepride
nuckee acids, and modified eligonueleotides) for antisense activity against a specific polynucleotide
sequence (Bruice, T.W. ctal, (1997) U5, Palent Nu. 3,686,242, Bruice, T.W. et ul. {2004} LS.
Patent Ne. 6.022.691)

Many methods Tor introducing vectors into cells or tissues are available and cyually suitable

for use in vivo. in vitro, and ex vive, Forex vivo therapy, vectors may be jntroduced into stemn cells

taken from the patient and clonally propagated for zutelogous ransplant back into that same patient.
Delivery by wansfection. by lipesome injections. or by polyeationic aming palymers may be achieved
uxing methods which are well known in the art. {See. c.g.. Goldman. C.K. ot al. {1997) Nat.
Brotechnol. 15:462-466.)

Any of the therapeutic methods described above may be applied to any subject in need of
such thevapy, including. for example. mawmals such as humans. dogs, cals, cows, horses, rabbits. and
monkeys

An additional embodiment of the invention relates to the adiintstration of 2 compesition
which generally comprises an active ingredient formulated with a pharmaceuticalty acceptable
excipient, Excipients may include, for example, sugars. starches, celluloses. gums, and proteins.
Various formulations sre commonly knewn and ars thoroaghly discussed in the latest edition of

Remingron's Pharmaceutical Sciences (Maack Publishi

g, Paston PA). Such compositions may
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consist of NHREC. antibodivs to NHRHEC, and mimetics, agonists. antagenists, of iehibitors of
NHREC.

The compositicns utilized in this invenrion may be administered by any aumber of routes

including, but nat limited to, aral. intravenous. intramuseular. intea-arterial, intrameduflary,

tntrathecal, intrventneular, puimonary, transdermal, snbeutancous, intraperitoneal, intranasal

enieral, topieal. sublingual, or rectal means.

Compositions for pulmonaty adwinistration may be prepared in liquid or dry powder form.
These campesitions are genceraily acrosalized immedtately prior to inhalution by the patient. In the
case of small molecules (e.g. raditional low molecular weight organic drugs). aerosol delivery of
i

t-acting formulations 1s well-known in the art. In the case of macromolecnules {e.p. larger peptides

and pratems), recent developments in the field of pulmonary delivery via the alveslar egion of the
lung have erabled the practical delivery of drugs such as insulin t blood circulation (see, e.c., Fatton.
J8. cral.. U.S, Parent No. 5997 848). Pulmonary delivery has the advantage of adapnistration
without needle injeehon, and obviates the need for potentially toxie penetration enhangers.

Cempositions snitable For us2 in the invention inglude compositions wherein the active
ingredicms arc contained in an cffective amount w achieve the intended purpose. The determination
ol an effective duse is well within the capability of thuse skilied in the art.

Specialized orms of compasirians may be prepared for diveet intraeeliuiar delivery of
macromolecules comprising NHREC or fragments thereof. For example. fiposome preparations
containing a cell-impenpeuble macromolecule may prommote cell fusion and inracellular delivery of
the macromolecule, Alternatively, NHREC or a fragment thereof may be juined to a shorl cationic N-
teaminal portion from the HIV Tal-1 protein. Fusion proteins thus gencrated have been found o
mransduce into the eclls of all fssues, inclnding the brain. in a mouse model system (Schwarze. S.R. et
al, (1999) Science 285 1568-1572).

For uny compound, the therupeutically effective dase can be estimated mitially either in cell
culwre assays. ¢.g.. of neoplastic cells. or i animal models such as mice, rats. rabbits, dogs.
menkevs. or pigs. An animal moedel inay also be used to detennine the appropriate concentration
range and route of administration. Such infonmation ean then be used to determine useful doses and
routes for admimistration 0 humans.

A thergpentically effective dose refers to that amowt of active ingredicnl, lor cxample
NHREC ur fragnents thereof, antibodines of NHREC. and agonists. antagunists ar wnhibitors of
NHREC, which amefiorates the symptorns or condition. Therapeutic efficacy and toxicity may be
defermined by standard pharmaceutical procedures in cell culmres or with experimental animals, such
as by caleulating the BDy, (the dose therepeutically elfective in 505 of the papulation) or LDy, (the

dose lethal te 50% of the popiarion) statistics. The dost rativ of toxic to therapeutic ffects is the
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therapautic index. which can be expressed as the LD /El,, rater, Compositions which exhibit targe
therapeutic indices are prefermed. The data obrained from cell culture assays and animal studies are
used o [ormulace a ange of dosage for human vse. The dosage contained n such compositions is
preferably within a range of circulating cancentrations that inelades the ED,, with little or no toxicicy,
The dosage vanes withm this range depending upan the dosage form emplayed, the sensitivity of the
patient, sml Lhe route of administration.

The caact dosage will be determined by the practitioncer, tn light of lactors refated to the
subject requirtng treatment. Dasage and administration anc adjusted ta provide sufficient levels of the
active maiety or o maintain the desired effect. Factors which may be taken inro aceount includs the
severity of the disease state, the generil heulth of the subject. the uge. wetght, and gender of the
subject, ime and Trequency of administration, drug combination(s). reaction senstivities, and
responst te therapy. Long-acling composiGons may be admnistered every 3 1o 4 days, cvery week.
ar biweekly depending on the half-life and clearance rate of the particular fonnulation.

Normal dosage mnouals may vary from about 0.1 g to L0000 g, up 1o a totaf dose of
abont 1 gram, depending upon the route uf administration. Guidance as to particular dosapes and
methads of delivery is provided in the Titeratsre and generally available (o practitioners in the art.
Those skilled r the art will employ different fermulations for mcleotides than For proteins or their
inhibitors, Similarly, delivery of polynucleotides or polypeptides will be specific to particular cstls,
<ondilions, lucalions. elc.

DIAGNOSTICS

In another embodiment. antibadics which specitfically bind NHREC may be usad for the
diggmosts of disorders chaructenized by expression of NHREC, or sn assays to monitar patients being
trezted with NHREC or agonists. antagonixs, or inhibitors of NHREC, Antibesties useful Tor
diagnostic purposes may be prepared in the same manner as deseribed above for therapentics,
Diagnostic assays for NHRIC include metbods which wiilize rthe anibody and alabel to dutect
NIHREC in human body foids or in exteasets of cells of tisswes, The ancibadies may be used with or
without modification. and may be Jabeled by covalent or ron-covalent attachment of & reporter
malecule. A wide variety of reporter molecules, scveral of which are desceited above, are known in
the art and may be used,

A variety of protocals for measuring NHREC, including ELISAs, RIAS. and FACS, are
knawn in the art znd pravide i basis (or disgnosiug altered or abnormal levels of NHREC expression.
Normal or sindard values for NHREC expression are established by combining body fluids or call
extracts laken {rom normal mannalian subjects. for example. human subjects, with antibodies 10
NHREC under conditions sutlable for complex formation. The amount of standard complex

formarion may be quantitared by variows methods. such as photwmerric means. Quantites of NHREC

3]
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expressed in subject, comtrol, and disease samples from biopsied fissues ars compared with the
standard values. Deviation between standard and subject values estabiishes the pasameters fFor
diagnosing disease,

In anather srwhodiment of the invention. the polynucleotides encoding NHREC may be used
far diagmostic purposes. The polynucleotides which may be used inchude oligonucleoride sequences.
compiementary ENA and DNA molecules, and PXAs. The polvnocleotides may be used 1o derect
and guantify gene cxpression in biopsied fissues tn which expression of NHREC may be correlated
with discasc. The diagnostic assay may be used to determine absence, presence, ard excess
expression of NHREC, and 0 monitor regelotion of NBREC levels during therapeutic intervention,

In one aspect, hybridization with PCR probes which are capable of detecting pel ynue leotide
seyuences, including genomic sequences, encoding NHREC or closely relited molecules may be used
te weniify nueleic acwl sequences which encode NHRELD, The specificity of the probe, whether it is
ade feom a ighly specifte regian, ¢ ¢ the 8" regulatory region. or froota less specific region, e, a
conserved motif, and the stringency of the hybridization or amplification will determine whether the
probe identifies only naturally occurring sequences encoding NHREC, allelic varianis, or retated
SCOUENCEes.

Probes may also be used for the detection of related sequences, and may have at kast 30%
sequence identity o any of the NDREC encoding sequences. The hybridization prabes of the subjeet
invention may be DNA or ENA and may be derived from the sequence of SEQ D NO:4-6 ar from
genemic sequences including promeners, enkancers, and introns of the WHREC gene.

Means for praducing specific hybridization probes for DNAs encoding NHREC include the
cloning of polynucleotide sequences encoding NHREEC or NHREU derivatives into vectors for the
produciion of mRKA probes. Such vectors are known in the am, are conunercially avatlable, and may
be used to synthesize RYA probes in_vitra by means of the addition of the appropriate RMA
potymernises andd the appropriate labeled oucleatides. Hybridization probes may b labeled by a

variety of reporter groups, for example, hy radionuclides such 2s P ar %8, or by enzymarle Jabels.

such as alkaline phosphatase coupled 1o the probe viz avidin/biotin coupling systems, and the like.
Polynuclentide sequences encading NHREC ntay bre used for the diagansis of disorders
associuted with expression of NHREC. Examplus of such disarders include, but are not limiled to, &
merabolic disorder suck as Addison’s discase, eercbrotendinons xanthematesis, congenital adrenal
hyperplasia, coumarin resistance, cystic lihrosis, dizbetes. atty hepatacirrhosis,
fructose-1 G-diphasphatase deficiency, palactosemin, goiter. glucagonoma. slycogen storage diseascs.
hereditary fruclose intulerunce, hyperadrenatism. hypoadrenalism, hyperpurathyroidism.
hypuparathyroidism, hypercholesterolcmia, hypenhyroidism. hypoglycemia. hypothyroidism,

hyperlipidemnia, hyperlipemia, Jipid myopathics. lipodystropmies. Tysosomal storage diseases,
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manposidosis, nevraminidase deficiency, obesity, pentosuria phenylketenuria, ang pseudovitanin D-
deficiensy rickets: an endocrine disorder such as & disarder of the hypothalamus and pituitary
resulling from lestons such as primary brain wwmors, an adenoma, infurction associated with
pregnancy, hypophysectomy, ancurysms, vascular malformations, thrombosis, infections,
iminunological disarders, and complications duc ro head trauma, disorders associated with
hypopiwitarism including hypogonadism. Sheehan syndrowe. diabetes tnsipidus. Kallman's disease,
Hand-Schuller-Chrstian dissase, Lenersr-Siwe dissase, sarcoidosis, empty sella syndrome, and
dwarfisin, disarders associated with hyperpituitacism including scromegaly, glantism, and syndrome
of ingppropriate antdiuretic hormone {ADH) seereton {STADE aften cansed by benign adenonia,
dixorders associated with hypothyroidism inciuding goiter, myxedema, acule thyroiditis associated
with bacterial infection. subacuts thyroiditis associated with viral infection. avtotmmwne thyroidins
(Hashimora's disease], and cretinism, disorders associated with hyperthyroidism including
thyrotoxicosis und ils various forms, Grave's disease, pretibial my xedema, toxic multinodular goiter,
thyroid carcinama, and Plummer's disease. disorders associated with hyperpatathyroidism including
Conn disease {chronic hypercatemia), pancreatic disorders such as Tyvpe [or Type IE diabetes imelias
and associsted complicalions. disorders associitted witk the advenals such as hyperplasia. carcinoma,

or adenaria of the adrenal cortex, hypertension associated with alkalosis, amyleidosis, hypakalemia.

Cushing's disease. Liddle's syndronte. and Arnold-Healv-Gerdon syndrome, pheschromocyloma
tanors. and Addison's disease, disorders associated with sonadal steroit bormones seeh as: m
women, abnormal peolactin production, infertility, endometriosis, pertutbatiuns of te menstrual
cycle, polyuystic ovarian discase, Ryperprolactitemia, 1solated ponadotropin deficiency. amenorrhea,
galastorthei. heemaphrodicism, hirsurism and virilization, breast cancer. and. i post-menopausal
women, osteoporesis, and, in men, Leydig eeil deficiency, male climacteric phase, and genninal cell
aplasia, hypergonadal disorders associatcd with Leydig cell tumors, androgen resistance assoctated
with absence of androgen receptors. syndrome of 5 ¢-reductaze. and pynccomastia; a ceproductive
disorder such as a disorder of prolactin production, infertility. including tubal discase, ovalatory
defects, and endometriosis, a disruption of the estrous eyele, a distuption of the menstnyal eyele,
polyeystic ovary syndrome, ovarian hypersttmalation syndrome, an endometrial or ovarian tumer, o

uterine fibroid, autotmimune disorders, an ectopic pregnancy, and teratogenesis, cancer of the breast,

fibrocystic breast discase, and galactorrhea, a disruption of speninslogenesis, ebnormal sperm
physiology, cancer of the testis, cancer of the prostate. benign prosiatic hypecplasia, prostatitis.
Peyronie’s discase, impotence, carcinoma of the male breast. and gyriecomastia; a developmental

disorder such as renal rubular acidosis, anemia. Cushing’s syndroine, achondroplastic dwarfism,

[ruchenne and Becker muscalar dystrophy, epilepsy, ponndal dysgenesis, WAGR syndrome (Wilin'

tumor, anindia, genttounnary abnormalities, and mental retardaiion ), Smith-Magenis svndrome,

L
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myslodysplastic syndrome, hereditary mococpithelial dysplasen, hereditary kerntodermas, hereditary
neurapethics such as Charcol-Marie-Toath disease and nenrofibromateosis. bypothyroidism,
hydrocephalus. seizure disorders such as Syndenham’s chores and corcbral palsy, spina bifida.
anencephaly. craniorachischisis. congenttal glancoma, cataract, and sensoriveyral hearing loss; an
immuoneningical disorder such as acquired immunedeticieney syadrome {AIDS), Addison's dissase,

adult respiraiory distr

enerome. allergies, ankylosing spondylitis, amylaidosis, anerma, asthna,

atheroscleresis, autoimemns hemolytic anemia, antoimmunc thyrolditis, autolmmume
polyendoctinopath ycandidiasis-cetodermal dystrophy (APECED), bronchitis. cholecystitis. contact
dermatitis. Crohn's disease, atopic dermatitis, dermatomyositis. diabetes metlitus. cntplivsema,
episodic lymphopenia with fymphocytowxins, crythroblastosis fetalis, erythema nodosum, atrophic
pastnitis, glomentlonephritis, Goodpastore's syndrome. gout. Graves™ disvuse. Hashimato's
thyroiditis, hypereosinophilia, iritzble bowel syndrame. multiple seierosis, myastheniz gravis,
myocardial or pericardial inflummation. osteoarthritis, osteoporesis, pancreatitis. polymyositis,
psariasis. Reiter's syndrome. rheumatoid anbritis, selecoderma, Siégren’s syndrome. svstemic

anaphylaxis, systemic |

s erythematosus, sysiemic sclesosis, thromboeytopenic purpura, ulcerative
olitix, uveitis, Wemer syndrome, complications of caneer, hemodialysis. and extracomporeal
circulation. viral, bacterial. fungal, parasitic, protozoal, and helminthic infections. and trauma: and &

cell proliferative disorder such as actinic keratosis, artenasclerosi

stherosclerosis, bursitic. cinthosis,
hepatiix, mixed connective tissue disease (MCTD). myclofibrosis, paroxysmal nocturnat
hemoglobinuria, polyeythemia vora, paorissts, primary thrombocyihermia. and a cancer including
adenocarcinoima, leukemia. lvmphoma, melanoma, myeloma, sarcoma, teratocarcinama, and. in
particulir, & cancer of the adrenul gland. bladder, bone. bone marrow, brain, breast, cervix, gall
bladider, ganglia, gastrointestinal truct, heart. kidney. liver, lung. muscle. ovary, pancreas, purathyroid.
penis. prostatc. sativary glands, skie, spleen, testis, thymus, thyroid, and uierus. The polynucleotide
seguences ercoding NHREC sty be used in Seuthern or morthemn analysis, dat blet, or other
membrane-based technologics; in PCR technologics: m dipstick, pin. 2nd multiformar FLISA-like
arsays: and in microarmays ulilizing fuids or tissues fram patienis to detect altered NHREC
expression. Soch qualivtive or guantitative methods are wel] known in the at

In a particalar aspect, the puclestide sequences encoding NHREC may be useful 1n assays
that detect the prescnce of asseciated disorders, paricularly those mentioned above. The nucleotite
sequences encoding MHREC may be labeled by standard methods and added to a fluié or tissue
saple from a parient uader conditions suitable for the formation of hybridization complexes, After a
sufratte incubation period, the sample is washed and the signal is quantified end compared with a
standard value, 1F the ameunt of signai in the pationt sample is significantly altecsd 10 comparison ta

a contrel sample then the presence of altered Jevels of nucleotide sequances encoding NHREC in the

i
-
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sample indicates the presence of the sssociated disorder. Sueh assavs may also be used w evaltate
the efficacy of a pasticular therapeutic treatment regimen in animal swdics. in clinical tals, or to
manirer the treatment of an individuat paticnt

In wrder to provide a basis for the dugnoss of a disorder associated with expression of
NEREC, 4 normal or standard profile (ur expression is estublished. This muy be accomplished by
combining bady flutds or cell extracts taken from normal subjects, either animal or human, with a

seguence, ar a fragment thercof, cneoding NHREC, under conditions suitable for hybridization or

amglification, Swendard hybridization may be quantified by comparing the values obrrined from
normal subjects with values from an experiment in which a known amount of a substantially purtfied
polvnucleatide is used. Standard values obwined in this mavner may he compared with vilues
oblained from samples from patients who are symptematic for a disurder. Deviation from standard
values 15 used 1o establish the presence of a disorder,

Onee the presence of a diserder is established and 4 treatment protocol i indtidied,
hybridization assiys may be repeated on a regular basis to determiing it the izvel of expression i ibe
pattent begins to approximate that which is observed in the normal subject. The results obtained fram
successive assays may be uscd to show the efficacy of treatment aver a period ranging from several
days ta months

With rexprel to cancer, the presence of an abnonmal ameunt of tmnscnipt (eithier wider- or
overcspressed) in bropsied tissue from an individual may indicate s predispesition for the
development of the discasc. or may provide a icans fer detecting the discasc prior to Lthe appearance
ol actugl clinical symptoms, A more definitive dingnosis of (his type may allow health prolessionals
to employ preventative measurcs or aggressive treatment earlicr ihereby prevenning the development
or further progression of the cancer.

Additional dingnestic uses Tor oligonucleotides designed from the sequences encoding
MHREC may involve the use of PCR. These oligomers may he chemically svnthesized, gemerated

enzymatically. or produced i viteo. Ghigonwers will preferably contain a fragment of a polynucleetide

encoding NHREC. or a fragmenr of 8 pebvnucleotide complemnentary 1o the polynuelcotide cncoding
NHREC, and will be employed nnder optimized conditions for identification of a specific gene or
condition. Oligomers may also be employed under less siringent conditions for detection or
quantification of closely related DINA or KNA sequences.

Ina particulur aspect, ohganucleotide primers denved itom the polynucleobde sequences
enceding WHREC may be used 1o detect stngle nucleotide polymorphisms (8XPs). SNPs are
substitutions. insertions and deletions that are a froquent cawse of inherited or acguired genetic
disease in humans. Methods of SNP detection include. but are not limited 1o, sinple-stranded
conlormation polymarphism (SSCP) and Muorescent SSCP (fSSCP) methads. In SSCP,

14
£
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oligonucleotule primers derived from the polynucleotide sequences encoding NHREC are used to
arnplify DA using the palymerase chuin reaction (PCR). The IINA may be decdved, for example,
from disessed or normal tissue, hiopsy samples. bodily fluids, and the ke, SINPs in the INA canse
differences in the secondary and 1eriary siuctares of POR products in single-stranded formn, and
these differences are detcctable wsing gel clectrophoresis in non-denanring gels. in {HCCH, the
cligonueleotide primers are fluorescently lubeled, which allows detection of the amplimers in high-
throughput equipment such as DNA sequencing machines. Additionally, sequence daiabase analysis
methads, termed in silico SNI? [isSNP), wre capable of idennfymg polymocphisms by comparing the
sequence of individual overlapping DNA fragments which assemble nto a cornunan consensus
sequence. These computer-based methods filter out sequence variations due o [aboratory preparation
of DNA and sequencing errors using statistical models and automated analyses of DNA sequenes
chromatograms. In the alternative, SNPs may be detected and characterized by mass spectromeny
using. for example, the high throughput MASSARRAY systen (Sequenom. Inc.. San Diego CAJ
Methaids which may al=o be used to quastify the cxpression of NHREC include radiolabeling
or bivtinylating nucleotides. coamplification of 4 control nucleic acid, and interpolating resolts from

standard curves. (Sae, e.g. Melby, P.C et sl (19931 ). Imounol. Methods 139:233-244: Duplaa. ©

etal. {19934 Anal. Biochem. 212:229-234.) The speed of geantitation of mulriple samples may he
aceelersted by running the assay in a high-throughpot format where the oligomer or polynacleotids of
interest is presented in various diluions and a spectrophotometric or calorimetric response gives
rapid guantitation.

In further embudiments. oligonucleotides or longer fragments derived from any of the
polynuclentide sequences described hersin may be used as elements on a microarray. The microamay
can be used in transcript imaging technigues which monitor the relative expression levels of large
numbers of genes simultaneousty as described below. The microarray may alsa be used 1o identify
genetic varants. mutations., and pulymorphisms. Thas infurmatien may be used 1o determine gene
function, to understand the genetic basts of a diserdvr, W0 dingnose a disorder. (o monitoe
progressioniregression of disease as a function of gene expression. and to develop and manitor the
activitics of therapentic agents in the treamment of disease. In particalar, thts mlornation may be used
to develop a pharmacagenomic profile of a patient in order 1o sefect the most appropriate and
cffective treatment regimen for that patienl. Fer example, therepeatic agents which are highly
effective and display the Fewest side effects may be selected for a patient based on histher
pharmacogenamic profile.

[n nother embodiment, NHREC. fragments of NHREC. or antibodies specific far NIREC
may bt used as clemenis o a microarray. The microarray may be used @ monitor ur measure

protein-protein interactions. drg-target interactions, and gene expression profiles, as desenbed

56

JP 2004-500819 A 2004.1.15



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

25

k)

1t
5

(135)

WO 81/55392 PCTAIS1/A2741

above,

A particular embodiment relates 1o the use of the polynucleotides of the present invention ro
generate 3 transeripr image of a tissue or cell type. A transcript mmage represcnts the global patem of
eene expression by a particular vssuc or cell type. Global gene expression patterns are snalyeed by
quantifving the pumber of expressed penes and their relative abundance wnder given conditions and wt
a given time. (See Setlhamer et 4l., “Comparative Gene Trauscript Analysis” U.5. Palent Number
5,840,484, expressiy incorporaied by relerence herein.) Thus a ranscript tmaye may be gencraied by
hybridizing the polynucleotides of the present invention or their complements o the totality of
{ranseripls or reverse lranseripts of a particalar tssue ot celt tvpe. Io ene ernbodiment, the
hybridization takes place in high-thronghpat format. wherein the polynucleotides of the present
invention or their ¢omplements comprise a subset of a plurahty of elements an 2 mcrearray. The
resuliant transeript image would provide a prafile of gene sctivity.

Transcript images may be generated using transeripts isolated from tissues, cell fines.
biopsies. or other hiological samples. The transeript image may thus reflect ens expression in vivo,

as in the case of a tissue or biopsy sumple, of in vitre, as in the caxe ol g cell line.

Transeript images which profike the expression of the polynucleotides of the present

vention may alsa be used in canjunction with in vitre model systems and preclinical cvaluation of

phacmaceuticals, as well as woxicological testing of indusrrial and naturally-occurring environmental
compaunds. All compounds indnce characteristic gene expression pattems. frequently termed
wmalecular fingsrprinis or loxicant signatures, which are indicative of mechanisms of action and
Loxicily {Nuwaysir, E.F. ctat, {1999) Mol. Carcinog. 24:153-15% Seiner, 5. and N.L. Anderson
(20003 Toxicol. Lett, [12-113:467-47 1. expressly incorporated by reference herain). If a rest
compound has a signatare similar to that of a compaound with knewn wxicity, it is Tikely 1o share
those toxic properties. These fingerprints or signatures arc most useful and refined when they contain
expression information from a large number of genes and gene families. [deally, a genome-wide
measurenient of expression provides the highest quality signatmne. Fven genes whose expression is
not altered by any tested compounds are important as well, as the levels of expression of these genes
are used 10 normalize the rest of the expression data. The nonmatization procedure is useful for
comparison of expression data after treatment with different compounds. While the assiznment of
gene function o clerments of & toxicant signature aids in interpretation of toxicity mechanisns,
knowledge of gene functien is not necessary for the statistical matchtng of signatores which leads to
prediction of wxicity. (See, for example, Presy Release (1-02 fram the National Institute of
Enviranmental Health Sciences, relsased February 29, 2000, avaifable at

htip:ffveww niehs.nib govfocmewsdtoxehip.iin.) “therefove, it is irpartant and desirable o

toxicological sereening using loxwcunt signataces (0 ielude all expressed geoe sequences,
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In one embodiment. the toxicily of a test compound is assessed by weating a biological
sample comtaining nucleic acids with the test compound, Mucleic acids that are expressed in the
treated biological sample are hybridized with vne or mure prohes specific to the polynucleotides of
the present invention. s thar transeript levels corresponding t the palynucleotides of the present
invention may be quantified. The trunseript Jevels in the treated binlogical sample are campared with
levels in an untreated bioiogical sample. Dhfferences in the transeript levels betwesn the two samples
arc indicative of a toxic response caused by the test compound in the (reated sample.

Ancther parficular embadiment relates 1o the use of the polypeptide sequences of the present
invenlion to analyze the proteome of a tissue or ccll type. The wrm proicome refers w the global
parem of protein expression in a particular risswe or cell type. Each prolein compenent of a
proteane can be subjected individually to further analysis. Proteome expression patlerns, or profiles,
arc analyzed by quantityiag the munber of expressed protetns and their relative abundance under
gived conditions and at a given time, A profile of a cell’s proteome may thus be generated by
separating urd analyzing the polypeptides of a panticular tissue or cell type. In one embadiment. the
scparation is achieved using two-dimensional gel elecirophoresis, in which proteins from 2 sample are
separated by tsoelectric focusing in the first dimension, and then sccording 1o molecular weight by

sodinm dodecyl sulfate slab gel clectrophoresis in the secand dimensian (Steiner and Anderson.

supra). The proleins are visualized in the gel as discrete and uniquely posiioned spots. typically by

staining the gel with an agent such as Coomassie Blue ar silvey or fluorescent stains. The aptical
density of cach protein spot is generally proportional ta the level of the protein it the sample. The
optical densities of equivalently positioned protein spots from different samples, for example. from
biological samples either reated or umireated with & test compound or therapeutic agent, are
compared 1o identify any changes in protein sper density related to the treatment. The proteins in the
spots are panially seqoenced ustng, for cxample. standard methods employing chemicai or enzymatic
cleavage followed by mass spectrometry, The sdentity of the protein in a spot may be determined by
comparing its parttal sequence, preferably of atleast § contipuons amina acid residnes, o the
polypeptide sequences of the present invention. In some cases, further sequence data may be
obtained for definittve protein identfication.

A proteamic profile may also be gencrated nsing antibadies specific for NHREC to quantify
the (evels of NHREC expression. In one embodiment, the antibodics are nsed as clements on a
microarray, and protem expression levels are quantified by cxposing the microarray to the sample and
detecting the levels of protein bound to eack array elesment (Lueking. A. et al. (1999) Anal. Blochem.
270:103-111: Mendoze., L.G. ctal. (1999} Biolechniques 27:778-788). Derection may be perfornied
by a variety of mcthads known in the ant. for example, by reacting the proteins in the sample with a

thiol- or amino-reactive fluorescent compound and detecting the amount of fluorescence bound at

S8
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each array element

Toxicant signatures at the proteome level are also useful tor toxicological scraening, and
should be analyzed in parallel with toxicant signatures at the transcyipt level. There is 4 poor
correlation between transenpt and protein abundaoces (ov some proteins in some tssues (CAndecson,
MLL. and J. Seilhamer (1997} Electrophioresis 18:533-537), so proteoms leaivant signatures may be
useful in he analysis of compounds which do not significantly affect the transeripr image. but which
alier the protcomic profile. In addition. the analysis of transcripts in body fluids is difficult, due ta
rapid degradation of mBNA. so proteomic profiling may be more reliable and informative in such
cuses,

In another embodiment, the toxiciry of a test compound is assessed by treating a biological

sample conteining proceins with the test compound. Proteins that ae cxpressed in the weated
binlogical sample wne separated so that the amount of cach protein can be quantified. The amount of
cach protein (s compared to the amounc of the corresponding protein in ab untreatad biclogical
sample. A difference in the amonnt of protein hetween the two samples is indieative of a toxic
response Lo the test compround in the treated sample. Individual prateins arc identified by sequencing
the uminoe acid residues of the individual proteins and comparing these partial sequences © the
polypeptides of the prosent invention.

In another embodiment, the toxicily of a test compound is assessed by reating a bological
sumple containing proteins with the test compound. Proteins from the biological sample are
incubated with antibodics specific 10 the polypemides of the present invention, The amount of
protein recognized by the antibodies is quantified. The smount of protein in the Ireated biological
sample is compared with the amount tn an untrealed biologicat sample. A differcoce tn the amount of
proteit hetween the two samples is tndicative of & 10xic response 1o the wst campound in ihe treatcd
sample.

Microatrays may be prepared. wsed, and apalyzed using methads known in the art. (See, e.g.,
Brennua, T.M. et al. (19953 U S. Patent No. 5.474.796: Schena, M. etul. {1996) Proc. Natl, Acad. Sci,
USA 93: 10614-10619: Baldeschweiler ot al, (19%3) PCT application W093/231116: Shalon. D eral,
{1943) PCT application WOS5/15503; Heller, R.A. et al. (1997) Proc, Narl. Acad. Sci. USA 94:2150-
2155; and Heler, M.J. etal. (1997 U5, Patent No, 3.605.662.) Various rypes of microarmys ure
well kpown and thoroughly described in PDINA Microarrays: A Pracrical Approach, M. Schena. ed.
(3999) Oxford University Press, London, herchy expressly incorporated by referene.

In another embodiment of the imvention, nucleir acid sequences encading NHREC may be
used to generate hybridization probes useful in mapping the naturally occuering genomic sequence.
Either coding or nencoding sequences may be used, and in some instances. noncoding scquences may

be preferuble uver coding sequenees. For example. conservatan of a coding sequence among
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JP 2004-500819 A 2004.1.15



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

15

30

a5

(138)

WO GL553%2 FCTAISOLA2741

members of a multi-gene family may potentially cause undesived eross hybridization during
chromasomal mapping. The sequences may be. mapped to 3 purticular chromosame. to a specific
region of a chromosame, or 1o aniticial chromoseme constmictians, ¢.g.. human antificial

chromosomes (HACs). yoast arlificial chromosomes (YACs), tnxel wriilicial chromosomes

¢(BACS). bacterial P1 constructions. or single chromosone cDNA Vibraries. (See. ey Hamringron. 1.
eral. (1997} Mat. Genet. 15:343-335: Price. C.¢. (1993) Blood Rev. 7:127-134: and Trask. B.I.
(1991) Trends Genet. 7:149-154.) {Ince mapped. the nncleic acid sequences of the sivention may bo
ased 1o develop genetic linkage maps, lor expmple, wiich correlate the inheritance of a disease staw
with the inheritance of a particular chromosome region or restriction fragment length palymorphism
(RFLF). tS5cc. for example. Lander, E.S. and D. Botsrein (1986) Proc, Natl. Avad. Sci. USA 83:7333-
EERER

Fluoresgent tn sits hybridization (FISH) mey be eorrelated with other physicat and genetic

map data. (See, e.g., Hepz-Ulrich, et al. {1995) in Meyers, supes, pp. 965968, Lixamples of genetic
map data can be found in vacious scientific journals or at the CGnline Mendelian Inherianes in Man
{OMIM) Werld Wide Web site. Comrelation bebween the Jocation of the gene encoding NHREC an a
physicat map and 2 specilte disorder, or a predispositton to a specific disorder, may help define the

region of DNA associated with that disorder and thus may further positionul cloning efforts.

In st hybridization of chromesomal preparatians and physical imapping rechniques. such as
linkage analysis using established chromasomal markers, may be used for extending genstic wmaps.
Cften the placement of a gene on the chromosome of another mammatiun species, such as mouse,
may reveal associared markers even if the exact chromosomat locus is not known. This information s
vitluable te investigaturs searching for disease genes using positional cloning or other gene discovery

lechniques. Once the gene or genes responsible for a dizease or syndrame have been crudely

lecakized by genetic Iinkage 10 a particular genommic 1egion, e.g., ataxia-lelangisctasia to 1jg22
any sequences mapping o that area miay represent associsted or regulatory genes for funher
investigation. (Ses, e.g.. Gotth, RA. et al, (1988) Nawre 336:377-580.) The nusleotide sequence of
the jnstant invention may also be used o Jewect differences in the chromosomal lecation due 1o
translocation, inversion, €ic.. among normal, carrier, or affected imdividuals,

In arother embodiment of the invention. NHREC, its catalylic or mmunogenic fragments, ar
oligopeptides theseof can be used for screening libraries of compounds in any of a veriety of drrg
sereening techniques. The fragment employved in such sereening may be free in solution, affixed te o
solid suppert. borne on a cell surface, or located intracellularly. The formation of binding complexes
hetween NHREC and the agent heing tested may be measured.

Another technique Tor drig screening provides for high throughput screening of compounds

having suitable binding affinity to the protein of inwerest. {See, ep.. Geysen, etal. (19843 PCT

o0
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application WORH03564.) In chis methed, large mumbers of different small wst compoands are
synthesized on a solid substeate, The test compounds are reacted with NHREC, or fragments thereaf,
and washed, Bound NHREC iy then detected hy methads wall known in the art, Purifisd MHREC
can also be coated directly onto plates for use in the aforementioned drug screeming technigues.
Altemacively. non-nentratizing antibodics can be used w capure the pepride and immobilize ton a
solid swpport

In anather embodiment, one may use competitive dmp screening assavs in which neutralizing
antibodies capable of binding NHREC specifically compete with a test compeund for binding
NHREC. In this manner, antibodics can be used (o detect the presence of any peptide which shares
one or mare antigenic deeerimunants with NHREC.

Tn additional embodiments, the aucleatide sequences which encode NHREC nay be used in
any molecular biology techniques that have yei to be developed, provided the new technigues rely on
properties of nucleotide sequences that are currently known, including, but nol lhnited w. such
propertics s the triplet genetic code and specific hase pair inferactions,

Without further elaborarion. it is believed that one skilled in the art can, using the preceding
description. wtilize the preseat invention 10 its fullest extent. The following embodiments are,
therefore, 0 he construed as merely tlusteative, and not limitative of the remainder of the disclosure
inany wiy whalsoever,

“The disclosures of al] patents. applications and pubiications, mentioned above and below. in
particular U8, Ser. No, 60/]78,578, LS. Scr. Ne. 60/185.079, and U.S. Ser. Nu. 60/189.999, are

expressty incorperated by reference herein.

EXAMPLES
i Comstruction of cDNA Libraries

Ineyte cDNAs were derived Trom ¢DNA librartes described in the LIFESEQ GOLD database
{Incyte Genomics, Pale Alto CA) and shown in Table 4, colomn 5. Some tissues were homogenized
and lysed in guamidinium isothiocyanate, while others were homogenized and lysed in phenol orina
switable mixtare of denaruranss. such as TRIZOL (Liie Technologies). a menophasic selution af
phenol and guanidine isothiocyanate. The resulting [ysates were centrifuged over CsCl cushions or
exiracted with chlorofonn. RINA was precipitared from the Lysates wik cither isopropancl or sudinm
acetate and erbancl. or by other routing methods,

Phenol extraction and precipilution of RNA were repeated as necessary to inerease RNA
purity. In some cases, RNA was treated with DNare. For most hibraries, polyf Al RNA was isolated
using cligo di T1coupled paramagnetic particics (Promega), OLIGOTEX lmex particles (QIAGEN,
Chatsworth CAJL or an OLIGOTEX mRNA purification kit {QHAGEN]. Alemarively, RNA was

al
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isolated direcily from fissue lvsates using other RMA isolation kits, € g, the POLY(AJPURE mRNA
porification kit fAmbion, Austin TX)

In some cases, Stratagene was provided with RNA and constructed the corresponding cIXNA
librarics. Qtherwise, cDNA was synthesized and cDMA librarics were constructed with the UNIZAP
vecter sysiem (Stratagene) or SUPERSCRIPT plasmid system (Life Technalogies). using the
recommended procedures or similar methods known in the art, (See, e.g.. Ausubel. 1947, supra. units
5.1-6.6.) Keverse Lrnscription was initiated using olige d(T) or random primers. Syntheric
alignnueleotide adapters were ligated to double steanded (DMNA. and the cDNA was digested with the
appropriate restriction enzyme or eneyines. For most ibranics, the cOMA was sive-selected (300-
1000 bp) using SEPHACRYL 51000, SEPHAROSE CL2B, or SEPHARDSE CLAR cofumn
chromatography {Amersham Pharmucia Biotech) or preparative agarose gel chectrophoresis. ¢DNAs
were ligated into compatible restriction enzyme sites of the palylinker of a suttable plasmid. o 2.,
PBLUESCRIPT plasmid {Stratagene), PSPORT] plasmid (Like chhnulog]c‘s]. PCDNAL] plasmid
¢{Invinogen, Carlsbad €AY, PRK-CMV plasinid {Siraagence), or pINCY (Incyie Genomics, Palo Al

CA}. or derivarives thereof. Recombinant plasmids were iransformed into competent E. coli cells
including XL 1-Blue, XL1-BlueMRE, ar SOLR from Stratagene or BH5e. DHI0B. or EleciroMAX
DHI10B from Lifc Technologies.

IL Iselation of cDNA Clones

Plasmids obwined ax described in Example T were recovered from hose cells by in vivo

excision using the UNIZAP vector syswern (Stratagene) or by cell lysis. Plasmids were purified using
at leust one of the following: a Magic or WIZARD Mutpreps DNA purilication system {Promege): an
AGTC Miniprep punfication kit (Edge Biosystems. Gaithersbnrg MIN: and QLAWELL 8 Plasmid,
QIAWELL 8 Plus Plasmid. QIAWELL 8 Ulrma Plasmid purification systems or the REA L. PREP 96
plasmiyd puritication kit from QLAGEN. Fullowing precipitution. plasmids were rexaspendded in 0.1
ml of distilled water and stored. with or withow lyaphilization, ar 4°C

Aliematively, plasmid DNA was amplified from host celt lysates using direet tink PCR o a
mgh-thronghput formar (Rao, V.B. (1994) Anal. Biockem. 216:1-14}. Host cell tyzis and thermal
cycling steps were carmied oUt i a single reaction mixlure. Samples weme processed and siored in
38d-well plates, and the concentration of emplificd plasmid DNA was quantifted fcorometrically
usfng PICQGREEN dyc (Molecular Prebes, Bugenc OR) and a FLEOROSKAN [l fuorescence
seanner {Labsysterns Oy, Hetsinki. Finland).
III.  Sequencing and Analysis

Incyte cDNA recavered in plasmids as deseribed tn Example I were sequenced as follows
Sequencing reactions were processed nsing standard methods or high-throughput instrumentation

such as the ABl CATALYST #tH} (Apnlied Biosystems) thermal cyeler or the PTC-200 thermal
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eyeler (MJ Research) in conjunction with the HYDRA sicrodispenser (Robbins Scientifie) or tie
MICROLAB 2200 (Hamlton) liquid transtor system. cDNA sequencing reactions were prepared
using reagenis provided by Amersham Pharmacia Bistech or supplied in ABI sequeneing kits such as
Uie AR PRISM BIGDYE Terminator cycle sequencing ready reaction kit (Applicd Biosystems).
Electraphoretic separation of cDNA sequenring reactions and detsction of labeled polsiucleatides
were carried out using the MEGABACE 1000 DNA sequencing systom (Malecnlar Dynamics); the
ABI PRISM 173 or 377 sequencing system (Applied Biosystems) in cenjunction with standard AB{
pratoeols and buse calling software; or othur sequence analysis systems known in the ant. Reading
frames within the cNA sequences were identitied using dundard methols (reviewed in Ausubel,
1997, supra, wnt 2.7). Seme of the cDNA sequences were selecied lor extension using the rechnigues
disclesed in Example VIIL

The polynucleotide sequences derived from Incyre <MAs were validated by removing
veclor, linker, und puly(A) sequences and by masking umbiguous bases, using algorithims and

programs based on BEAST, dynamic programming. and dinucleotide nearest neighbar analvsis, The

Incyte cDNA sequences or trunslations thereof were then quericd against a selectian of pu
darabases such as the GenBank primate, rodent, mammalian, vertebrate, and cukaryote databases., and
BLOCKS, PRINTS, ROMO, PRODOM. snd hiddun Murkos model (FIMM)-based protein family
databases such a2y PEAM, (HMM is a probabilistic approach which wmalyzes consensus primary
structures ol geoe families. See, for exampie. Eddy, 5.R. {1996} Curmr. Opin. Stoeet. Biol. 6:361-363.1
The quenes were performed using programs based on BLAST. FASTA, BLIMPS, and HMMER. The
Ineyte cDNA sequences were asseinbled! to produce ful] length polymicleoude sequences.
Alternatively, GenBank cDN&s. GenBank ESTs, stitched sequences, stretched sequences. or
Genscan-predicted coding sequences (see Examples 1V and V1 were used (o extend Inevte cDNA
assemblages tw (] leugth, Assembly was performed using programs based un Phred. Phrap, and
Consed. and ¢DNA ussemblages were sercened for open reading frames nsing programs based on
GeneMark, BLAST. and FASTA. The full lcngth palynuclestide sequenees were translated to dertve
the corresponding full lengeh polypeptids sequences. Alterrarively, a polypeptide of the invention
iy begin at any of the methionine residves of the full length trimsluted polypeptide. Full length
polypeptide scquences were subsequently analvzed by querving against databases such as the
GenBank protein databases (wenpept), SwissProt. BLOCKS, PRINTS. DOMQ, PRODOM, Prosite,
nd hidden Markov model (HMM)-hased protein family databases such as PEAM. Full length
polynucleotide sequences are also analyzed using MACDNASIS PRO soltware (Hitachi Sofrware
Engincering. South San Francisco CA) and LASERGENE software {DNASTAR). Polynucleatide
and polypeptide sequence alignments are generated using defindt parumeters specificd by the

CLUSTAL algorithm az incorporated into the MEGALIGN multisequenre alignwent progran

a3
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(DNASTAR), which also valculates the pereent iduntity herween aligned sequences,

“Tahlz 7 summartzes the too]s. programs, and algarithms used fur the analysis and assembly of
Incyte cl?NA and full length sequences and provides applicable descriptivns, references, and
threshold parameters. The first column of Teble 7 shows the tools. programs. and algorithms used.
the second colttnn provides brief deseriptions theveod, the third column presenrs appropriate
references, all of which are ineotporated by reference herein i their enticery. and the fourth coluimn
presents, where applicable, the scores, probability values, and other parameters used ta evalnate the
strength of a match between {(wo sequences (the higher the scare or the lower the probability value,
the greawer the ideaity between two sequencesy.

The programs described above lor the aysembly and analysis of full length polynuclectide
and polypeptide sequences were alsa used 1o identify palynuclentide sequence fragments from SE€
113 MOx:4-6. Fragments fram about 20 o about 4000 nucleotides which are useful in hybridization and
amplification technologies are described in Table 4, column 4.

v, Identification and Editing of Coding Sequences from Genomic DNA

Putative nuclear hormone receptors were inidally identified by rnning the Genscan gene
wdentification program against public genomic scquence databases {e.y.. gbpo and ghhte). Genscan is
a general-purpose gene identification program which anaiyzes genomic DNA szquences from a
variety of orpanisms (Sec Burge. C. and 8. Karlin {19971 ). Mal. Biol. 268:78-94. and Burge. C. and
5. Karlin (1998) Curr. Opin, Struct. Biol. £:346-354). The program concatenates predicied exons to
farm an assembled cDNA sequence extending from a methiontine to a stop codon. The cutpnt of
Genscan is a FASTA database of palynucleoride and polypeptide sequenges. The maximum range of
sequence for Genscan to analyze m once was set o 30 kb, To deterntine which of these Gensean
predicled tDNA sequences encede nuclear hormene recepiors, the encoded polypeptides were
analyzzd by querying zgainst PEAM models for nuclear hormone receptors. Potentiaf nuclear
hormane recepters were also identificd by homology 1a incyte cDINA sequences that had been
annotated as muclear armone recoptors. These selected Genscun-predicted sequences were then
compared by BLAST analysis te the genpepr and gbpet public dutabases. Where pecessary, the
Gensean-predicted sequences were then edited by comparisen to the top BLAST hit frum genpept to
comact crers in the sequence predicted by Genscan, such as exrea or minilted exuns. BLAST analysis
wat also used 1o fiad any Incyte cDNA or public eNA coverage of the Genscan-predicted
sequences. thus providing evidence for irapscription. When Incyte cDINA coverage was uvailable,
this information was used to correet or confirm the Genscan predicted sequence. Full Jength
polynucleatide sequences were obtained by assembling Genscan-predicled coding sequences with
Incyte cDINA sequences and/or public cDNA scquences using the sssembly process described in

Example T Alternarively. full length polynucleotide sequences were derived entirely from edited or

&4
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unedited Gensean-predieted coding sequences,

V. Assenably of Genomic Seyuence Duta with cDNA Sequence Data

Partial ¢eDNA seqoences were extended with exons predicied by the Gensean gene
identificition program described in Example IV, Pamial cl3NAs assembied s described in Example
1U[ were mapped (o genomic DNA and parsed into clusters contaming related cNDNAs and Gensean
exon predictions from ane or more genomic sequences. Bsch cluster was analyzed using an algerithm
based vn graph theory and dynamic programming to integrate cDNA and genemic infarmation,
generaning possibic splice varizants that were subsequently confirmed. edited. or extended to creale a
full length sequence. Sequence ntervals in which the entire length of the fnterval was present on
mare than one seqnence in the cluster were identified. and intervals ihus identified were considered to
be equivalent by transitivity. For example, if an interval was present on a cDNA and two genomic
soquenecs. then all three intervals were cansidered (o be equivalent. This process allows unrelated
bue consecutive genomic sequenecs to bo brought together. bridged by eDNA sequence. Intervals
thus wentificd were then “stitched” togerher by the stitching algartthirt in the order tha they appear
along their parent sequences lo generate the lungest possible sequence. as well ax sequence variants,
Linkages between intervals which procecd along one rvpe of parent sequence (cDINA to ¢DNA or
genomic sequence to gepomic scquence} were given preference over linkages which change parent
type (cIINA w0 genomic sequence). The resultant stirched sequencus were translated and compared
by BLAST analysis Lo the genpept and ghpri public datahases. Incorrect exons predicled by Genscin
werg cnrrected by comparizon to the top BLAST hit from genpept. Sequences were further extended
with adidiional cDINA sequences. or by inspeciion of genomic DM A, when necessary.
“Stretched” Sequences

Partial DNA sequences wore extended to full length with an aigotithm based on BLAST

analysis, First, partial cI:NAs assembled as described in Example [ were quericd anainst public
databases such as the GenBank primare. rodent. manumalian, vertehrate, and eokarvote databascs
osing the BLAST program. The nearest GenBank protein homolog was then compaced by BLAST
analysis to cither eyle cDINA sequences or GrenSean exon predicted sequences described in
Example IV. A chimeric protein wus gensrated hy using the resulrant high-scoring segment pairs
(HSPs) to map the translated sequences anto the GenBaunk protein homolog. Insertions ot deletions
may aceur in the chimeric protein with respeet o the arigina! GenBank protein homelog. The
GenBank pratein hamelog. the chimeric protein, or both were wsed as probes o search for

hamulugrus genomic sequences {rom the public tuman genome datahases. Partial DNA sequences

(i)
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wesre therefore “stretched” or extended by the addition of honchogous genende sequences. The
resultant stretched sequences were examined to determine whether it contained & compiete gene.
VL.  Chromosomal Mapping of NHREC Encoding Polynucieetides

The sequences which were used to assemble SEQ 1D Me3.4-6 were vompared with sequences
from the Incyle LIFESEQ databese and public domain datshases using BLAST and other
implementations of the Smith-Waterman atgorithim, Sequences [rom these databases that matched
§EL) M) Ni¥4-6 were assembled 1nto clusters af contigunns and overlapping sequences using
assembly algorithms such as Phrag {Table 7). Radiatiun hybnd and genetic mapping data available
From pohlic tesources such as the Stanford Homan Genome Center (SHGC), Whitehead Instinue for
CGename Rescarch (WIGR}, and Généthon were used (o determuine iF any of the clustered sequences
hud boen previousty mapped. [nclusion of & mapped sequence in a cluster resufted i the assignment
of all sequences of that cluster. including its partizular SEQ 1D NO:. w that map Jocaion,

Map locations ane represented by ranges. or intervals, or human chromosomes. The map
pasition of an interval, in centiflargans, is measured relative 1o the erminues of the chromnsome’s p-
arm. {The centiMorgan {cM] is « vnil of measurement bused on recombination frequencies between
chromosarmal markers. On average, 1cM is roughly equivalent to 1 megabase (Mb) of DNA tn
humans. although this can vary widely due to hot and colit spots of recombination.y The ¢M
distances are bascd on genetic markers mupped by GEnélhon which provide boundaries (or radiation
hybtid matkers whose sequences were included in each of the clusters. Human genome maps and
othrer resources available to the poblic, such as the NCBI "GereMap'99” World Wide Web site
(http:ffwww nebinbm,nih.gev/genemaps). can be employad to deiermine if previously identified
disease genes map within ar in proximity fo the intervals indicated above.

VII.  Analysis of Polynucleotide Expression

Morthern analysis is a laboratory technique used to delect the presence of a transcript of 4
gene and involves the hybridization of a fabeled nucleotide sequence to g membrane on which RNAs
from 2 particular ccll rype or tissue have been bound. (Sce. c.g., Sambrook. supea, ch. 7. Ausubel
(1995) supra. ¢h. 4 and 16}

Analagous computer techniques applving BLAST were used to search for identical or related
molecules in cDNA databases sach as GenBank ot LIFESEQ (lneyte Genormics). This analysts is
much laster than multiple membrane-bused hybridizations. In addinen, the sensitivity of the
computer search can be modified to detenmine whether any particoiar match 15 categorized as exact or

sinular, The basis of the scarch is the produet score, which is delined as:
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BIAST Score x Percent Idenlity

5 x minimum {lenghiSeq. 1). length{Seq. 23}

The product score takes inte acceunt both the degree of similarity between two sequences and the
length of the sequence mateh. The praduct seore is i normalized valoe between O and 10, and is
calenlated as follows: the BLAST score is multiplied by the percent nucleotide identiey and the
product is divided by (3 times the length of the shener of 1he wwa sequences). The BLAST score is
calenlated by assigning a score of +3 for every base that matches in a high-sconng scement pair
(HSP). und -4 lor every mismaich, Two sequences may share more than one HSP (sepacated by
gups). 1 there is more than one HSP, then the pair wirh the highest BLAST scere is used to caloulate
the praduct scere, The produet score represents a balades botwaen fractional overlap and quality in a
BLAST alignment. For example. 2 prodoce score of 100 is praduced only for 1X)5 identity nver the
entire Jenpth of the sherter of the two sequences being compared. A product seore of 70 is produced
cither by 100% sdentity and 704% overlap al one end, or by 88% idenaty and 100% overlap at the
other. A product score of 50 s produced cither by 100% identity and 50% overlap at one nd. or 79%
identity and 100% overlap.

Allernatively, polynuclentide sequences enceding NHREC are analyzed with respect 10 the
tssue sources (rom which they were derived. For examiple, some full length sequences arc
assernbied. at least in part. with overlapping Incyte cDNA seguences {see Ixample ). Each cDNA
sequence is derived from a ¢DNA Tibrary constructed from 2 human tissee. Liach hunan tissue is
classified inta une of the following organitissue categores: cardiovaseular sysiem: connective Lssae,
digestive system: embryonic structures: endocrine sysiem; exocrine glands, genitalia, ferals;
genitalia, male; germ cells: hemic @nd immune system: liver: musculoskeletal system; nervous
sysler: pancreas; respiralary systent; sense organs; skin: scomatognachic systent: enelassified/mixed;
or uninary tract. The number of fibraries in each categery is counted and divided by the otal number

of librarics across all categorics, Sumdarly. each human tissue is

assificd into one of the following,
disease/condition categorics: cancer, cell ling, developmental. milammation, neurological, traumz,
cardiovascular, pooled, and other., and the member of libraries in cach category s counted und divided
by the tota] number of libraries ucross all categories. The resulting percentages reflect the tissue- and

discasu-specific expression of ¢l INA encoding NHREC, cDNA sequences and cDNA librarv/tissue

information are found o the LIFESEQ GOLD dalubase {Incyte Genomics. Palo Alto CA)
VIIL.  Extension of NHREC Encoding Pelynucieotidey

Full length palynucleotide scquences were also produced by extension of an appropriate
fragment of the fuli tengrh molccule using olizonue[ootide primers desigaed from this fragment. One

primer was synthesized to initiate 5" extension of the known fragment, ard the other primer was

o7
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synthesized to initiate 3" exteosion of the known [tagrment. The initial primers were desigaed using
OLIG 4,00 software (Mational Biosciences], or znolher appropriate pragram. ta he abaat 22 © 30
nuclectides in length. to have a GC content of about S0% or more, and te arneal to the target
sequence al temperatures of about 68°C to sbout 72°C. Any streteh of nucleotides which would
resull in hairpin structures and primec-prinier dimerizations was aveided.

Selected humad clINA libraries were used to extend the sequence. If more than one
extension was necessary or desiced. additionsl or nested sets of primers were designed.

High fidelity amplification was obtained by PCK using methods well known in the art. PCRE
wars petfonned in S6-well plates using the PTC-Z00 thermal eyeler (MI Research, Inc.). The reaction
mix contained [INA template, 200 nmal of each primer, reaction bulfer containing Mg ™, (INH,),$0,.
and 2-mercaptocthanck. Tay DNA polymerase (Amersham Pharmacia Bistech], ELONGASE enzyme
(Life Technologies). and Plu DA polymerase {Scratagens], with the following parameters for primer
pair PC1 A and PCLE: Step 1.947C. 3 tin: Step 20 9470, 15 sec: Step 3: 60°C, § min: Step 4: 68C,
2 min: Step 5 Steps 2.3, and 4 repeated 20 times: Step 6: 687C, 5 mim Step T storage @t 4°C. In the
alternative. the parameters for primer parr TT and 5K+ were as foilows: Step 1. 94°C, 3 min: Swep 2:
G4°C. 13 sec: Step 3: 57°C, 1 min; Step 4: 68°C, 2 min; Step S: Steps 2, 2., and 4 repeated 20 times:
Step f 68°C. 3 min; Siep 7 storage at 4°C

The concentration of DNA 0 each well was detennined by dispensing 100 pl PICOGREEN
quantitation reagent (0.25% (v/v) PICOGREEN: Molecular Probes, Eugene OR) dissolved in 1X TE
and 0.5 pl of uadiluted PCR product inte cach well of an opague Muorimeter plate (Coming Costar.
Acton MA), allowing the DNA te bind to the reugent. The plate was scunned m a Fluoroskan 10
(Lahsystems Ov, Helsinks, Finland) 10 measure the flucrescence of the sample and 1o quantily the
concentration of DNA. A St to 10 «l aliguot of the reaction mixture was analyzed by
electraphuoresis on a 1 % agarose gei to determing which resetions were suceessful in extending the
sEguence.

The exlended nucleotides were desalted and concentrated. ransferred to 384-well plates.
digested with Cvill chulera virus endonuclease {Molecular Biology Research, Madison W), and
sonicated or sheared prior ta religation into pUC T8 vector (Amersharn Phatroacia Biotech), For
shotgun sequencing, the digested nucleotides were separated o Jow concentration (0.6 10 8.86%)
agarose gely, fragmens were excised, and agar digested with Agar ACE {Promega). Extended clones
were rcligated using T4 ligase (New Hngland Biolabs, Beverly Ma) inw pUC 18 vector { Amersham

Pharmacia Bictech}, treated with Plu DNA polvmerase (Stratagene) to fill-in restriction sie

overthangs, and transfucted into competent E. coli cells. Transformed cells were selected on
antibiotc-containing media, and mckividual colonies were picked and eultured overnight at 37°C in

384-well phaes in LB/2x carb lignid media.

it
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The cehs were lysed. and DNA was amplificd by PCR using Tag DNA polymerase
{Amersham Pharmacia Biotech) and Pfu [DNA potymerase (Stratagene) with the following
parameters: Step 1: 94°C. 3 min; Step 2. 94°C, 15 see: Step 3: 60°C. T min: Srep 42 72°C. 2 min;
Step 5:steps 2, 3. and 4 repeated 29 times: Step 6: 727C, S min: Step 7 storage al 4¥C. INA was
quantifizd by PICOGREEN reagent {Molecular Probes) as desenbed uhove, Sumples with luw DNA
recoverts were reamplified using the same condittons as described above. Samples were diluted
with 20% dienetbysulfoxide (1:2. w/v), and seyuenced using DYENAMIC encrgy tansfer sequencing
poiners and Lhe DYENAMIC DIRECT Lat { Amersham Pharmacin Biorech or the ABI PRISM
BIGDYE Termimator eycle sequencing ready reaction kit (Applied Biosystems).

In like manner. full iength pelynucleotide sequences ure verified using the shove procedure or
are used to obtain 5" regulatory sequences nsing the above precedure along with aligonucleotides
designed {or such extension. avd an apprepriale genomic library,

Ix. Labeling and Use of Individuu! 1lyhridization Probes

Hybridization probes derived from SEQ 1D NO:4-6 are emplayed to sereen elXNAs, genomic
DNAs, or mRNAS, Although the labaling of oligonncleotides, consisting of aboat 20 base parrs. is
specifically descrived, essentizlly the same procedure is vsed with lasger nueleotide framments.
Oligonucleatides are designed using state-of-the-ani software such as OLIGE 4.06 software {National
Biosciences) and labeled by cambining 50 pmal of each aligomrer, 250 uCi af [v-%P) adenusine
riphasphate (Amersham Pharmacia Biatech), and T4 pelynucleatide kinase (DuPont MEN. Boston
Ma). The labeled vligenucleotides are substantially purified using o SEPHADEX G-25 superfine
sizz exclusion dexiran bead column (Amersham Pharmacia Biolech). An aliguol containing 107
counts per imnule of the labeled probe is vsed in 2 typical membranc-based hybridization analysis of
human genomic DMNA digested with one of the following endonucloases: Ase [ Bal [1. Eco RL Pst L.
Xba L or I'vu Il {DuPoat NEN3.

The DXA from cach digestis fractionated un a 0.7% agarose gel snd translerred to nylon
memhranes Cxytran Plus, Schleicher & Schucll, Durbam INH). Hybridizauon is carried oul fur 16
hotrs at 0°C. To remove nonspecific stgnals, blots are sequentially washed at reoin emperature
under conditions of up to, for example, .t 1 saline sodium citrate and 0.5% sodium dodecyi sulfate.
Hybridization pattemns are visualized using autoradiography or an aliernative imaging means and
comparcd
X Microarrays

The linkage or synthesis of armay elements tporn a microarray can be achievad vtibizing

phatolitiography, piezoelectric privung (ink-jet priotiog, Sec. ¢.g.. Baldeschweiler, supra. ).

oncchunical microspotting technologies. and derjvatives theroof. The substrare in cach of the

aforemeniioned technologies shonld be unifarm and sofid with # non-poreus surfxce (Schena (1994).

o)

JP 2004-500819 A 2004.1.15



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

t

25

3

33

(148)

W0 01/55392 PCT/USI/0274L

supra). nggested subsirates include silicon, silica, plass slides, glass chips. and siticon walers.
Alrernatively, a procedure analogous ta a dot or slot blot may also be wsed o arrange and hink,
elements to the sutfuce of 4 substrate using thermal. UV, chemical, or mechanical bonding
procedures. A typical artay may be prodeced using availabie methads and machines well kpown to
¢those of ordinary skill in the art and may contain any appropriate nunber of elements, (See, eq.,
Schena, M. et al. (1993) Scienee 270:467-470; Shalon, 1. et al. ( 1996) Genome Koy, 6:639-645:
Marshall, A and ). Badgson (1998} Nat. Biotechnel. 16:27-31.)

Full Jength DN A3, Expressed Sequence Tags (ESTs}, or fragments or oligomers thereaf may
camprise the elements of the microarray. Fragmenes or oligomers suitable for hybridization can be
selected using software well known In the art such as LASERGENDG software {(1I3MASTAR). The
arvay elements arc hybridized with polyrucleotides in a bivlogical sumple. The polynucleoticdes i the
biological sample are conjugated to a floorescent label or other imolecular Lag for case of detection.
Aller hybridization, nonhyhridized nucleotides from the biclogical sampls are removed, and a
fluorescence scanner is wsed to detect hvbridization at each wmay element. Altematively, laser
desarbiton and mass spectrometry may be used lor detection of wbddizstion. The degree of
complementanty and the rakative abundance of each polynucleotide which hybridizes 1o an element
on the microwmay may be sssessed. In vne embodiment, microarray preparation and usage is
described in detail below..

Tissue or Cell Sumple Prepuration

Total RNA is isolated fram rissue saynples using the guanidinium thiccyanute niethod and
poly{A)" RNA is purified using the olige-(dT) cellulose method.  Each polsy(A)” RNA sample is
reverse iranseribed using MMLY reverse-transeniptase. 0.05 pgtul oligo-(dT) prirmer (2 1mer). 1X
first strand buffer, (L03 nnits/ul RNase inhihitor, 500 v dATP, 500 pM dGTP, 300 uM dTTE. 4¢
PM dCTP, 40 pM dCTP-Cy3 (RS or dCTP-Cy 3 {Amersham Pharmacia Biotech), The reversc
transeriplion reaction is performed ina 25 mi volume containing 200 ng poly{A1” RNA with
GEMBRIGHT kits (Incytel. Specific control paly(A1* RNAs are synihestzed by [n vilro transeriptian
from nen-coding yeast genemie DNA. After incubation at 37°C for 2 hr, each reactien sample (one
with C¥2 and another with Cy 5 (abeling) is treated with 2.5 mil of 0.5M sodium hydroxide and
incubated far 20 minutes at 85%C o the stap the reaction and degrade the RMA, Samples are purified
asing two successive CHROMA SPIN 30 pel filiration spin cohrmns {CLONTECH Laboratories, Tnc
(CLONTECH], Palo Alto CA) and after combiming, both reaction simples are ethimol precipitated
vsing | mlof giyeopen (1 mg/ml). 68 ml sodium ucetate, and 308 ml of 100% ethanol. The sample is
then dried to completion using a Speed VAC (Savant Instruments Inc., othrook NY} and
resaspended in 14 pd SXCSSC/D 2% SDS
Microarray Preparation

70
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Sequences of the present jovenrion are used to generate array elements. Fach amay zlement
is amplificd from bactertal cells containing veclors with cloned sDNA inserts. PCR amplification
uses primers camplementary (o the vector sequences anking the cDNA insert. Array clements are
amplified in thirty cycles of PCR from an inttial quantty of 1-2 ng 1w a lina) qoanticy greatce than 5
pe. Amplified amsy elanents are then purtied osing SEPHACRYL-4U0 (Amersham Pharmacia
Biatech).

Purifizd urmay elements are immaobilized on polymer-coated glass shdes. Glass microscope
slides (Coming) are cleaned by ulimrasound in (1% SDS and acetone, with exrensive distilled warer
washes between und after treatments. Gluss slides are etehed in #5% hydrofluotic acid (VWR
Scientific Produety Corporatian {VWR)Y, West Chester PA), washed extensively in distilled water.
and coated with 0.03% arinopropy] silsoe (Sigma) in 93% ethancl. Coated shides are cured in 2
118 aven.

Array elements are applicd w the conted glass substrate using a procedure described in US
Paient No. 3,807,322 | incerporated herein by veference. |l of the wray element DNA, at an average
concentration of 100 ng/pl, is leaded into the open capillary printing element by & kigh-speed rebotie
apparatus. The apparaws then deposits about 5 nj of array element sample per siide.

Microarcays are UV-crosslinked using o STRATALINKER UV-crosstinker {Stratagene).
Micromrrays are wished al roam lemperature once in 0.2 SIS and three thnes in distilled water.
Non-specific hinding sites are blocked by tncubation of microarrays in 0.2% casein in phosphar
buffersd salme (PESY (Tropix, Inc., Bedford MAY far 30 minutes at 60°C followed by washes in
0.2% SD5 and distil led water as before,

Hyb ion

Hybridization reactions contain @ ) of sample mixwre consisting of 0.2 pir cach of Cy3 and
Cy5 labeled cIXNA synthesis preducts 5% S8C, 0.2% SDS hybridizanien butfer, The sample
mixture 15 heated to 65°C for 5 minntes and is aliquated onto the microartay surface and covered
with an 1.8 em’ coverstip. The arrays are transferred o a waterproof chamber having o cavity just
slightly lareer than a microscope slide. The chamber s kept at 1089 humidity indemnally by the
addition of 140 pl of 53X 35C in 4 corner of the chamber, The chamber congaining the arays is
incubated for ubout 6.5 hours at 60°C. The arrays are washed for 10 mio at 43°C jn a fiest wash
bufber (1X S5C, 0.1% $125). three times for 19 minates each at 45°C 1n a second wash bufler (01X
55C). and dried.

Detection

Reporter-laireled hybridization complexes are detected with a microscope equipped with an

tnneva 70 mixed gas 10 W laser {Coherent. Ing.. Sunta Clara CA) cupable of geoerating spectral lines

at 488 nin for excitation of Cv3 and &t £32 nm for excitation of CyS. The excitation laser ight s

7
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focused on the array using a 20X microscope abjective (Nikon, Inc, Melville MY). The slide
containing the arvay is pleced ot a computer-controlled X-Y stage on the microscops and mster-
scanned past the objective. The (.8 cry x 1.8 em array used in the present example is scanmed with a
resolution of 20 micrometers,

In vwo scparate scans, a mixed gas multiline laser excites the two fluarophores sequentially
Eenitted light is split. based an wavelength. into two photomulinplisr mbe detectors {(PMT R1477,
Hamamatsu Photonies Systems, Bridgewater NI} carrespoending to the iwo {luorophoses. Appropnate
fillers positioned between the acray and the photermuliiplier whes are used 1w (Ther the signals, The
emission maxima of the fluorapheres wsed are 565 pm fur Cy3 and 630 nm for Cy5. Each array is
iypically scanned twice, one scan per feorophore using the appropriate filters at the kaser youree,
althongh the apparatus is capable of recording the spectra from both Muorophores simultaneously.

The seasitivity of the scans is typically calibrated using the signal inwensity genesated by a
cDNA control specics added to the sample mixturs al u kaown concentration. A speetfic lecation on
the array contains a complementary DNA sequence. sllawing the intensity of the signal at that
[ocarion to he correlaced witk @ wetght ratio of hybridizing specics of 1100 When two samples
from different sources fe.g.. representing test and contrel cells), cach labeled wirh a different
flnaraphore, are hybridized 10 a single array for the purpoese of identifying genes (hat are
differentially cxpressed. the calibration is done by labeling samples of the calibrating c[INA with the
two fluacophores and adding identical amounts of each to the hybridization mixture.

The output of the photonmltiplier tube is digitived useng 2 12-bit RTEI-835H anatog-o-digital
(A conversien board (Analog Devices, Ine., Norwood MA)Y installed in an IBM-compatible PC
computer, The digitized data ate displayed as an image where the signal intensity is mapped wsing o
Jinear 20-color transformation to a pseudocolur scale ranging from blue flow signalt w red thigh
signul). The duta 15 abso analyzed quantitatively. Where two different fluorophores are excited and
measured simultaneously, the dita arc (irst conected for optical erosstalk (due to overlapping
emission spectra} belween the flnoropheres using each fluorophore’s smission spectrunt,

A prid is superimiosed over the fluarcseence signal finage such that the signal from each
spot s centered in cact: element of the grid. The fluorescencs sianal within each element is ihen
integrated to obtain a numerical value carresponding to the average imensity of the signal. The
software used for stgnal analysis is the GEMTOOLS gene expression unalysis program (locyte).

XL Complementary Pelynuocleotides

Sequences complementary to the NHREC-encoding sequences, ar any parts thereol . are used
o detect, decrease, or inhibil expression of naturally vceurring MHREC, Although use of
oligonucieotides comprising From about 13 1o 31 base pairs is described, essenually the same

procedure is used with smaller or with Jarger sequence fragments. Appropeiate oligorucleotides are
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designed nsing OLIGO 4.06 software (Nadonal Biosciences) and the coding sequence of WHREC,
To inhibit transcription, & complementary oligonucleotide is designed from the most unique. 37
sequence and used o prevent promoter binding o the coding sequence. To inhibitiranslation. &
complementary eligonucleotide is designed o prevent cibasomal binding to the NHREC-encading
transeript.
XII.  Expression of NIIREC

Expression arc purilication of NHREC is achicved using bacterial or virus-based caprossion
systerns. For expression of NHEEC in bacteria, cDNA is suhcloned into an appropriate vector
containing an anlibiotic resistance gene and an inducible promotes that directs high [evels of cDNA
transeription. Examnples of such promowers inclode, bur are not limited ro. the rep-/ac (rac) hyhnid
prosnoter and the T35 or T7 bacteviophage promorer in conjunction with the lec operator regulatory
element. Recombinant vecrors are ransformed into sutable bacterial hosts. e.g., BLZL{DE3).
Antibiotic resisiant bacteria exprass NEIREC upon induction with isopropyl beta-D-
thiopalaciopyremoside (IPTG). Expression of NHREC in eukaryotic cells is achieved by infecting

L

insect or mammalian cell lines with ree Autographica cahifornica nuclear pelyhedrosis virs

{ACMNPY), commonly known as haculovims, The nonesseniial polyhedrin gene of baculovirus is
repliced with cDNA encoding NHREC by either homelogons recombination or bacterial-mediated
transposition involviilg transfer plasmid intermedrales. Yl infectivity 15 maintained and the sitong
palyhicdrin prometer drives high levels of cDNA transcription. Recombinant bacufovirus is used to
infect Spodopters frawiperda {S7) insect ceils in most cases. or human hepatocytes. in some cases,
Infection ol the: [arter requires additional genetic modifications to bsculovims. (See FngelThurd, EK.
ctal. {1994 Proc. Natl, Acad. 501, USA 91:3224-3227; Sandig, V. et al. (1996} Hum. Gene Ther,
7:1937-1945))

In most expression systems, NHREC s synthesized as a fusien protein with, e g glutathione
S-transterase (GST) or 4 peplick: epitope tag, such as FLAG or 6-Flis, permitting rapid. single-step,
affinty-based purification of reeombinant fusion protein from crude cell ysates. G517, u 26-
kiiadalton cuzyme from Schistosoma japonicum, cnables the purification of fusion proieins on
tmmobilized glutathtone yader conditions that maintain protein activity and antigenicity {Amersham
Pharmaciu Biotech). Following pudfication. the GST muiery can be proteolytically clewved from
NBEEC a1 specifically engineered siies. FLAG, an %-amino acid peptide, enables imraunoaffininy
purification usmyg contmercially avaflable monoctonal and palyelonal anti-FLAG antibodies (Fastnan
Kodak}. 6-His, a shetch of six conseennive histidine residues, enables purification on metal-chelate
resins (QLAGEN). Mcthods fer protein capression and purification are discussed in Ausubel (1993,
supra, ¢h. 10 and 161, Purificd NHREC obrained by these methods can be used direetly in the assays
shown in Examples XV1and XVIL where applicihle

T3
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XIII. Functional Assays

NHREC function is assessed hy expressing the sequences encoding NHREC at
physiclagicalty elevated levels in mammalian cell enltore systerns, cONA is sobcloned into 4
mammalian expression vector contabiing a sirong promaoter thal drives high levels of cidMA
expression. Vectors of choice inclode PCMY SPCRT (Life Technologies) and PCR3.1 {Invitrogen.
Carlsbad CA), both of which contain the cytainesgalovirus promoter. 5-10 jeg of recombi oant vector
are iransiently wanslecied into a human cell line, for sxample, an endothelial or hematopoietic cell
line. using cither liposeme formulstions or eleciroparation. §-2 gg of anadditionat plismid
comaining sequences cncoding a marker protein ure cotransfected. Expression af a marker pratein

provides a means o distinguish transfected cells from nontransfected cells and is a reliable predictor

of eDNA exp from the r binant veclor. Marker preteins of choice include, e.g.. Green
Fluorescent Protein (GFP, Cluntech), 64, or a CI04-GEP fosion protein. Flow eytometry (FCM).
an automated. laser optics-based teehinigue. is used 1w idenlify trunsfected cells expressing GFF or
CD64-GIP and to evaluate the apoptotic state of the cefls and ather cellular properies. FOM detects
and guantifies the uptiake of Muorescent maolecules that diagrose events preceding or coincident with
cell death. These cvents include changes in nuciear DNA content as measured by staining of DNA
with propidivm jodide; changes in cell size and granularity as measared by forward light scatter and
80 degree side light scatier, down-regulation of DNA synthesis as measured by decrease in
bromedeoxyuridine uplake: alteracions in expression of coll sucfaee and intracetiular proteins as
measured by reacrivity with specific antibodies: and alierations in plasma membrime composition as
measured by the binding of fluorescein-conjugaied Anncxin V protein Lo the cell surface. Mathods in
Mow cycomeiry are discussad in Ormered, M.G. (1994) Flaw Cvtometry, Oxford, Now York NY,

The influence of NHREC on gene expression can be assessed using highly purified
popularions of cells transfected with sequences encoding NHRIIC and either CI64 or CDES-GEFP.
CD64 and CDé4-GEP are expressed on the sutface of transfected cells and bind w conserved regiony
of human immumoglobulin G (1gG). Transfected cells are efficiently separated from nontransfected
ceils using magnetic heads coated with ¢ither human IgG or antibody against COG4 (DYNAL. Lake
Suceess NY). ImRNA can be purified lrem the cells using methuds well known by those of skill in
the art. Expression of mRINA encoding NHREC and other genes of inlerest can be analyzed by
narthern analysis ot microarcay techniques.

RIV. Preduction of NHREC Specific Antihodies

NHREC substantiaily purified using polyacrylamide el clectrophuoresis (PAGE; see, e,
Harrington, M.G. (1990) Metbods Enzymal. 182:488-49%), o ather purificatron technigues. is used o
imnwnize rabhits and to produce antibadies using standard protools,

Alwernatively. the NHREC amino acid sequence is analyzed nsing LASERGENL software

74
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{DNASTAR) 1o determine regions of high immuonogenicity, and a corresponding oligopeptide is
swnthestzed and used o raise antibadies by ncans known to those of skill in the art. Methods lor
selection of apprapriate epitapes, such ag those near the C-terminus or in hydrophthic regions are well
deseribed i the art. (See. e.g.. Ausubel, 1993, supra. ch. 110

Typicaily, olizapeptides of about 13 residues in length are svnthesized using an ABI431A
pepride svnthesizer (Applied Biosysterns? using FMOC chemistry and coupted 10 KLH (Sigma-
Aldrich, Su Louis MO} by reaciion with N-maleimidobenzoyl-N-hydroxysuccinimide ester (MBS} w
increase immwnogenicity. {Sec. ¢.z., Ausubel. 1995, sapra.} Rabbits are immunized wili the
oligopeptide-ELH complex m complete Freund’s adfuvant. Resulung antizera are tested for
antipeptide and anti-NUREC activiry by, for example, hinding the peptide or NHREC to a substrate,
blocking with 1% BSA, reacyng with rabbil aptisers. washing, and reacting with radic-icdinated goar
anti-rabbit laG.

XV.  DPurification of Naturally Ceeurring NHREC Using Specilic Antibodies

Naturally occurring or recombinant NHREC is substantially purified by immunoaffinity
chrumatography using antibodies specifie for NIREC. An immunoaffinity column is constructed by
covalently couplmg anti-NHEEC antibody Lo an activaled chromatographic resin, such as
CNBr-activated SEPHAROSE { Amersham Pharmacia Biotech). After the coupling, the resinis
blocked and washed according to the manufacturer's instructions.

Media containing NHREC are passed over the immunoaffinity colunm, and the colunm is
washed under conditions that allow the preferential absorbance of NHREC (e.z., high wonic strength
buffers in the presence of detergent). The column is eluted under conditions that disrupt
antibody/NEIREC binding (e.g.. & bufier of pil 2 1o 11 5, or a high concentration of a chaatreps, such
as urea of thincyanate ian), and NHREC is collected.

X¥IL. Identification of Molecules Which Interact with NHRLC

NHREC. or biclogically active fragments thereof. are labeled with I Bulton-Hunler reagent.

(8ee, e.p.. Bolton A E. and W.. Hunter (1973 Biochem, J. 133:329-539.) Candidate moiecules
previously arraved in the wells of a multi-well plate are incubated with the fabeled NHREC, washed,
and any wells with labeled NHREC complex are assayed. Data oblained gsing different
concentrations of NHREL are used ta calculate vales for the number, alfinity, and associalion of
NHREC with the candidate melecules.

Alwernatively. molecules interacting with NHREC are analvzed using the yeast two-hybricd
system as desenibed in Fields, 5. and O, Song (1989) Nuure 346):245-2446, or using commercally
available kits based on the two-hybrid system. such as the MATCHMAKER system (Clontech).

NHREC may also be used in the PATHCALLING process {CuraGen Corp.. New Haven CT)

which employs rhe yeast two-hybrid systerm in a high-throughput manner to determine all interactions

-~
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between the proteins encoded by two large hbrartes of genes (MNandubalan, Ko eval. (2000) U.S.
Patent No. §,057.101).
XVIL Demansteation of NHREC Activity

An assay for receptor activity of NHREC is based on & protatypical assay Tor Tigand/receplor-

mediated modutation of cell proliferntion. This assay measares the amount of newly synthesized

DMA in Swiss mouse 3T3 cells expressing NHREC. An appropriate manunalian expression vecror
containing cDNA encoding NHREC is added to quiescent 3T3 culwrcd cells nsing transfoetiop
methods well known in the art. The transfected cells are incubared in the presence of [’Llthymiding
and varying amounts of NHREC Jigand. Incorporation of [ ‘HIthymidine intw acid-precipitable DNA
is measured over an appropriats ime interval using a trictum radicisatape counter, and the amount
incorporated is directly proportional i the amoutt of newly synthesized DNA. A linear dosc-
Tespanse vurve over at least a hundred-fold NHREC [igand concentration range is indicative of
receptor activity, One ynit of activity per milliliter is defined as the concanrtation of NHREC
producing a 50% responss leve). where 100% represents maximal meorporstton of ['Hlthymidine ima
avid-procipitabie DNA. (See. e.g, McKay. 1 and 1 Leigh. eds. {1993) Growth Factars: A Pracucal
Approach, Oxford University Press. New York NY, p. 73)

Altemmatively, recepior activity of NHREC 1z measured by the increaze tn cell proliferation
resubting from ransformation of 2 mammalian cell line such as COST. BeLa or CHO with an
eukaryotic capression vector encoding NHREC. Eukaryotic expression vectors are commercially
wvailable, and the technigues 10 introduce them into celly are well known 10 those skilled in the anl.
The ceils are incubated for 48-72 hours after transformation under conditions appropriate for e ccl]
ling 1o alkow expression of NHREC. Phase microscopy is then used 1o cempare the mitoric index of
transformed versus conerol cells. A increase tn the mivotie index is an indication of eecepror activity
uf NHREC.

Aliemnatively, receptor activity of NHREC is determined in a ligand-binding assay using
. NHREC is tabeled with 't

candidase ligand molecules in the presence of "*1-labeled NHRI!
Bolton-Hunter reagent (Bolton and Hunter, supra). Candidate ligand molecules previousty arrayed in
the wells of & multi-wel) plate are incubated with the labeled NHREC, washed. and any wells with
labeled NHREC complex are assayed. Data obtained using different coneentrations of NHREC ure
used to caleutate values for the nutnber, affinity. and association of NHREC with the ligand
molecules. The level of binding measured is proportional tg the level of NHREC activity.

Transeripttonal ragulatory activity of NHREC is measured by its abifity 1o stimulate
transcription of a reporter gene (Liu, HY. et al. {1997) EMBO J. 16:5289-5298). The assay cntails
the use of a well characterized reporter gene consiruet, Lex A -Lac?., that consists of LexA DNA

transeriptional contred elements (Lex Ay ) fused te sequences encading the E. goli LacZ enzyme. The

76
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methods for constructing and expressing fusion genes, introducing e into cells, and measuring
Lac? enayme activity, are well known to those skilled in the ar. Seguences cneoding NTIREC are
cloned inte a plasmid that directs the synthasts of 4 fusian protein, Lex A-NHREC, consisting of
NHREC and 2 DNA-binding denain derived from the Les A trunscription Cector. The resulting
plastrid, encoding a Lex A-NHREC fusion protein, s introduced o veast cells atong with a plasmid
contaiming the LexA-lac?, reporter pene. The amount of Lac/ ensyine activity associated with
LesxA-NHREC transtected cells, relative to control cells, is proporitonal to the amount of

iransetiption stimulaied by the WHREC,

Vurious modifications and vartations of the described methods and systeins of the invention
will be apparent to those skilled in the an withaut deparling from the scope znd spitic of the

inventicn. Altouglh the mvention has heen deseribed in conneetion with certain embodgimen

shronld be undersiood that the invenson s claimed should not be unduly limited 1o such speific
embodiments. Indesd, various modifications of the described modes for carrying out the invention
which are obvious o thoss skilled in molecular biclogy or refated fields are intended (0 be within the

seope of the following <laims
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Yehat i ctaimed is

1. Anisalated palypeptile canprising an amino scid sequence selected from the group
consisting of:

3,

a) an amine aeid sequence selected from the group cansisting of SEQ [D NO:

b) a naturally occumring amino acid saquence having at least 90% sequenee identity 1o un
aming acid sequence selected from the group consisting of SEC) 1D NO:1-3.

¢} a biologically acuve fragnient of an aming acid sequence selected from the grop
consisting of SEQ ID NO: 1-3, ant

dy an immurogenic fragment of an asimo acid sequence selected from e gronp consisting

of SEQID NQ:1-3,

2. Anisulated polvpeptice of clutm 1 sclected Trom the group consisting of SEQ 1D NO:| -3,

3. Anisoluted polynuclzatide encading a pelypeptide of elam 1.

4. An tsolated pelynocleotide encoding a polypeptide of claim 2.

5. Ay isofated polynucleotide of clim 4 selected from the geoup consisting of SEQ 1D
N(4-h

&. A recomhinant potynucleotids compnising 2 promoter seguence vperably linked to a

palynueleotide of clutm 3.

7. A el trunsformed with a recombinant polynucleatide of clain 6.

£, A lransgenic otganisin comprising a recombinant polynucleatide of claim 6.

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

a) celturing & cell under conditions suitahle for expression of the polypeptide, wherein saict
cell is rransformed with o recombinant polvaucleotide, and said recombinant pelviucleotide
comprises a promoter sequence epuraly haked to a polynuclcotide encoding the polypeptite of
clam 1, and

by recovering the polvpeptide so expressed.
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10, An isolated antthody which specifically binds 10 a pelypeptive of ciaim [,

H. Ansolated polynucleoticle comprsiog # polynuclectide sequence selected from the
group consisting of:

a1 a polynucleotide sequence selected from the group consisting of SEQ 1T NO:4-6,

b) a nawrally oceurring polyvouclectide seguence having at least 0% sequence identity to a
polynucleotide sequence selected from the group consisting of SEQ 11 NO:43-6.

<) apolynuckeoride sequence comglementacy wa).

d} a polynuclestide seyuence complementary L by, und

¢l an RNA equivalent of a)-d).

12. Anisolated polvoucleotide comprising at least 60 contiguous nucleotides of &

polynucteoride of claim 1.

13, A method for detecting a target polynucleotide in a sample, satd target polyaucleotide
having a sequence of a polyrucleatide of alaim 11, the imethod comprising:

a) hybridizing the sample with 4 probe comprising at least 20 contiznows nuclcondes
SOMPIising a sequence complementary o said targsl polynuclestide in the sample, and which probe
specifically hybsidizes 10 suid targel polynucleotide, under conditions wherehy a hvhridization
complex is formed between said probe and said targel polynoclentide or frsgnents thereaf, and

b} detecting the presence or absence of said hybridizution complex. and, optionaly, if

present, the amount thereof.
14, A method of claim [3, wherzin the probe comprises at least 60 centiguous nucleotides

15, A methed for detecting = target palynucleotde in a sample. said target polynucleatide
having a scquence of a polvnuclentide of cluim 1], the method comprising:

a] amphifying said target polynucleatide or fragment thereof using polymerase chain reaction
amplificarion, and

by detceting the presence or absence of said smplified target pabynucleotide or fragment

thereof, and, vptionaily, if present, the smount thereaf,

16. A comy 3 comprising an elicctive smonat of a pelypeptide of claim T and a

pharmaceuticzlly acceptable excipient,
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17. A composition of clainy [, wherein the polypeplide comprisus un wining acid socguense

selected from the gronp consisting of SEQ 1D NO:1-3

18, A methad Tor reating a disease or cendition assecrated with decreased expression of
functional NHREC., comprismg admintstering to a patient in need of such weatment the compoasition

of claim 16

10 A methud for screening a campound for eifectiveness as an agonist of & polypeptide of
claim 1. the method comprising:
a) exposing a sample compriving a putypeptide of claim 1 to a compound. and

b detecting agonist sciivity in the sample.

20, A composiboen comprising an agonist compound identified by 4 method of clatm 19 and

a pharmacrutically acceptable excipiont,
21. A method for trearing a disease or condition associated with decreased expression of
funcrional NHREC. camprising administering fo a panent in need of sech reatment a composition of

claim ).

22 A method for screening a compe

nd [oe effectiveness as an antagontst of o palypeptide
of ¢laim 1, the method comprising:
a) exposing & sample comprising @ polypeptide of claim 1 w0 4 compound. und

B detcering antagonist activity in the sarmple

23, A compasiion comprising an antagamst contpound identified by a method of claim 22

and a pharmaceutically sceeptable excipient,

24, A method for treating a diszase or condition associated with cverexpression of funcrional

NHRIEC, comprising adriristering @ a parient in need of snch treatment a composition of claim 23.

25, A method of sereening, for @ compound that specifically binds t the polypaptide of claim
1. said method comprising the steps of;

a) combining the polypepiide of claim | with at least one test compaund under suitabic
conditions. and

b1 detecting binding of the pelypeptide of cleim 1 to the @st compound. thereby identfying a

48
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compaund that spec fzlly binds to the polypeptide of claim |,

26. A methed of screening for @ compound thal modulates The activity of the polypepride of
claim [. said method comprising:

) combining the pelypeptide of claim 1 with at least one test compound uader conditions
permissive Fur the activity of the polypeptide of clam 1.

b} assessing the activity of the polypeptide of claim 1 in the presence of the tesr compound,
and

) comparing the activity of the polypeptide of cisim 1 in the presence af the est compound
with the activity of the polypeptide of claim [ in the absenee of the test compound. whercin a change
0 the activity of the polypeptide of claim 1 in the presence of the test compound is indicative of a

compound that modulates the aetivity of the polypeptide of chim |

27. A method for sceeening o connpound for effectiveness in altering expression of a target
polynucleatide, wherein said turpel polynueleabide comprises a sequence of claim 3, the method
comprising

# exposing a sumple comprising the target polynucleatide to g compound. under canditions
sutable for the expression ol the target polynucleosude,

b) detecting altered expression of the target polynuclcotde, and

¢} comparing the expression of the target polynucleotide i the presence of varyiog amounts

of the eompound 3nd in the absence aof the compound.

25, A method Tor assexsing wxicity of & lest compound, said method comprising:

a) treating a biological sample containing nucleic acids with the test compound:

b) hybridizing the nucleic acids of the teeated biological sample with i prohe compristng at
Jeast 20 contigucus nuclectides of a polynucleotide of claim 11 under conditieny whereby a specific
hybridizanon complex is formed between said prabe and a carger polynucieaiide in the biological
sample. said target polynucleotide camprising u polynuclestide sequence of' a polynocleoude of claim
11 or fragiment thereaf:

¢) quantifving the amount of hybridization complex: and

d) vomparing the amount of hybridization complex in the 1reated hiological sample with the
amount of hybridization complex in an untreatec biological sample, wherein o difference in the
ameunt of hybtidization complex in the treated biological sample is indicative of toxicity of the test

cempound.
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=L10»

<12@» NUCLEAR RORMONZ RECEPTORS

BFI-0321 PCT

<14&> 1o He hesigned
<141 Herewith

<lofx &

<176>

<316~ ]
~2Lk> 82

€212> P

FERL Program

<313> Nomp saplens

EFFLS
<221> misc_feature

€232

<4G0» 1

Meb

BEro

Gly

Froc Pro
Leu Gly

Glu Thr

Ave GLu

Val Arg 3

Leu ALa Val

Incyte ID Mo:

ALE2ITACD

Gly Asp val

Ser

5iu

Ala d

Ala

val

Ala

leu
Bro
Gly

Bro
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¥et Lew Leuw Gov Leu Asp Pro Giy Asw Prx
2435 25
Ser Vel Fre Thr Alz Fro Thr ¥ro Fhe Pr
280 Z
2sn Val val feur Trp Thr Val Pro leu G
273 2
Thr Thr Ala »La Ala b
290 2
Ile Lea Val Thr Pro Gly ala Pro Thr oL
EDE] 3
Val Cla ala Zsu Leu Leu Pro Asp bla Pr
220 325
Thit Asp GLy Gau Cly Gl Asp Pro Glu Cyvs
135 EE1H
Het Glu Asn Zro Giw Ser Leu Lys
385

Ser Glu Gly Lau Val Yal Gly Met
408
Gly Asp Ser Gou Alz Ala Zeu Ser
415
Prp Gly Val Leu Ala Pro Pro Pro
430
bro Gly Gly Leu Leu Cys Glu Trop
445
Pro Prp ala Cln 2la Lou Leu Ley
469

Thy Lys Ala Ale
Rla Trp Arg Fro Lau ala ser
Bro Lew Dro Gly Trp &la Cys
Gly Gla Leuv ale ARg Arg Glv L
Ala Teu Alsa Avg Arg Ala Lea
Leu &la Ale Arg # Phe Pro Gly

Ala Trp Ala

Leu Sor Phe l
Lev Gly Tyr

Glu

Leu Leu

Leu Ala Aka Gln

«210> 2

<211 10Z3

«212> EET

<21%> Hpmo saniens

~Z20>
«221= misc_fealure
“223» [voyte ID No: 132207SChl

«A0C= 2

29

ala
255
Erc
270
&£la
285
Zev
300
Glp
31%
Arg
130
Lys
345
Gly
360

Gly
405
Thr
420
hzg
433
Low
450
Ala
465
Gly
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Asp BXy Gly Lys Asp Gla wal val Ilwe Eeu Hiz Ris Mek Len Sex

25 47 45
wal Lys Ala &rg Pro Ser val Lev Trp Cys Tyr Lys

50 55 6%

Gl

hED

95
Cys
104
et

a rthr
lTia L
w3 Uvg Led Val Ile Azp fsp Glv L
Sex His val ala Thr et ¢lu Ala

Glu Ser Loca Gly Pro Ser Asp Leu

Szr Lew Gln Asp Thr Gln Pro Val Gly Val Leu val
Phs
Lisu
: Alz

Thy

Arg

Ile At

AER LYS

2 ALa Val
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47¢C

LEu Asn AsSp Leu Leu vs Lew Asp
483

Wal Ser OLy Cvs Pro IZeu Pro Gla
500

Asn Arg Asp Thy Les Phe Cys Tye -
3135

Leu Gln Arg Leu Meb fla Leu Tvr
531

Fer Fro Asn asp Leu Gln Met Leu
543

Leu Phe Cys Leu Low Fro Pro val
&0

Pro Glu Wal Leu Ala Val Ile Gln Val Uys Leu
575 580

Ser lle Leo Ast Ser Leu ser Arg

580 59

Sexr Gly hLsp Leu Ile 2ro Terp Thr val Ser Glu

Val Fiz Pro

1ln Leu Lew

Glu Lys val Leu Glu Thr Pro Gln Glu Iis His Thv Vol Ser Ser

£65 670 67>
Gl Ala Val Scr Leu Leuw Glu Glu Val Tle Thy Frio Bzg Ly's ASD
&80 685 e84
Leu #ro Fro Lew Leu Lou Lys Led Asn GlU Arg Pro Ala Gla Arg
635 706 705
L2y Asp T¥r Leu Gly Val Ser Tyr Gly Leu Thr Fro Arg Louw oeu
710 15 T
Lys Phe Trp Lys Arg Ala Gly Phe val Pra Val Tyr Leu Arg Glo
725

Thr Pro Asn &sp Lew Thr Gly Glu
a4

ThRY Leu et ; Bla
Ala Phe 2 Ary
¥
T¥r Gim T! Pru
1 ¢
Gln Asn Arg Asn ¥at Gly Lys Pro als Glo Pro Ala Ley Ser kg
HI2 G 2o
Glu Glu Leu Slu Rla Leu Phe Zeu Pro Tyr Asp Lew Ly Arg Let
1 310 Ras
Glu Met Tyr Ser Arg Asn Met Val Asp Tyr iiils Lew Ile Met Asp
634 B35 240

Met TIeo
Zsp leu

Gly e

e
@
5
o
i
a

Lys val

Glu Gin

Lys Thr
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Glu Lys His Ly Lys Glu

550
Ser Glu Tyy Ile Ile Arg
265
Leu fsn Lys Als Gly Fro
280
ASP LYS LYS AYY Lys Lou
485
Lys Tyg Lou Lys AsSn Arg Glu ©r Lys AsSn
1010 d
Zeu Lws Arg Lys Lys
1022
1
437
PRT

<213> Bomo sapiens

22I0
«221> misc_feasure
<223» Incyre 0 No: 7472268001

<408 i
Met Gly Ser Lys Mex
1 5
Thr Asp Glv Fhe Ser Phe Sor Glu Asn Leu
20 25
Glu Gla Val Ale Gly Pro Leu Gly Sln asn
40
Pre Pra
55
RSN Leu
70
Gln Pro Glu Giu TYr Ser Fru Gly Ile

Gly Tyr vs Elu
145

Phac Arg Ary Ser Ile Thr [vs Asn Ala Val
155 1&0

Giy Glv Asn Ows Val Met AsSp Mer TYr Mot

Len
Gla
Gly
TyT
Thr

ala

Gly

Cly

val
Fha

lu

ser

Anp A

Cys L

Tiys

Ay

Met

ARL

Leu

e

Val

Val

Gln Z

Leu

Val

Ala

T His Wal

Asp Leu
360

Glu Val
375

Lys Ser
450

G.n Ser
1003
Het Lye
Loze

Ser Lys

Val Asn

- Thr Thr

Gin Thr
Met Pro

Ser hla

30t
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Gl Val Lea Val

Glu Ala de: zhe

Thr Als Ils val

Arg Giu Arle Val Glu L

410
(Gin Lys Let Cys Lys
425
Ala Cys Leu Leu Gly
dan

His His ala CGlu Moo Lou

458
Fhe Thr Pue Leu Leu o
470
<316> 1
21L> 3274
<212~ DA

«213> Homo sapiens

<220
«231> misc_feature

<223~ Incyze ID No: 5345

=400 4

ATEECAgAgT TTILIAAGLR
aggacqgocty §gabiclggg
GUQacacton agaaccgaay

GAGYTACHYE Tugaclec

¢gCyagetEl gotooooane
Gractuaygtyr Loocoogpace
gragogoigy Cogoootggo

goggactoas agactgocsc

gEgrtagyay CLYCgyatct
GRUGAGCLAG AgUgeeTood
ctgccacczg cqsaggatygg
Qaggectitg agacoeggody
cgoItgegca Yogcacgact
GLEUacatgs TgeTiyggatt
acageaccsa T

goooheat groacucy
LIGOLgoias CASALOUGES
gagigloigy gagasggcas
g9gRgagggat CyUagadcge
aaagraggoa gsgaagg
gycatgazga aarcagotgy
90 agyLyccgga
SLeCoAgESS TALgCgaaty
sLgetggogt tgcoaccago

Ao

The Lys

we Glu Ile

GZ174CBL

URAETATAAR
ggaatagggt
999acagagl
TAQEUETUIOS
gogtgacsey
g
ggsloccage
£gCagoarog
CgagEIyaac
cogagggacc
cecaggcangt
qatitgtgeta
felaTalela el Tt |
tegRggTy
cortgagget
AgECCLygee

]
tgggoesees
ToLTgLatac

oarggagaar <

teagtaag
COTOYOAAL
gacgactca
ggrUgLICoy
GOTYIYICYE
atetoocage

Lys Lec Pro

Leu

Aan

Arg

Mer Ser Trp Arg val

Trp Asp Yal

cgtbtocate
shgggoecny
yaaggacmga
crLyacceagy
ACCHoST T
cacdaggaty
CLEigagery
FHICCLTIY
ggggSacogn
Cogctastgg
gatcagacay
ceggeaaatt

gacccaagog
cpecogaaty
aCogoogecs
astyagaagg
gLgcgTacag

graaygaga
gctggeageg
gaggggecy

cogeraghgr
grgoioea

Lys s
Arg Asn
Phe tyr

aAla Leu

Led Asp Val
Pro Gin His
“hr Phac Asn

AST ASDr Hio

tagayggagy
gatLbtotag
YYCOrEgqrn
L

Tygayacgot
cgguereags
cggoggaays
TggcLosags
ctgtgoguaa
wvagelolgll
gogacaqean
cagaagegct

£ gastgeqess
Ag3CTEACTT GUYCCTLgT

cra

[l telsf

ACTTGECCTA
ACYECTATTY
agagottass
aatgragcyc
agggroogea
crgcgLraag
toococtacy

T goactacgan
GgLecaggne
cyaggakocg
geacgoagar
LygaTogay
goaggetgte
conggaggac

(173)
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Leu
343
Ear
isd
Lys
375
el
390
hsp
405
Leu
420
rhe
435
Eis
450
Lys
485

geagacagas Gl
gtcctggaga 13%
cogagtgggy 180
cogbtagoron 240
Leegggaottyg 309
cyaggoence 150
cCTIILICTg 420
cAaacgt

Faacagogeyg
cgacagonge
goggaggete
Fgctgtadar
aggeerggan 9

TIogyIone:
gacegrgsar
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IECTIIGCGE.
gegerygoc
GYCOLAgET
GEAFAFTLGT
agactoggey
cLoctgesge
ggogroctgs
coctgageohyg
gocrgggone
tgrgactran

<201 &

+212x 4154
<212> DNA
<273r Homa

=220»

*ggCCAge
gggeatgcoa
Tggancooae
CageseItge
CoLYFICSES
cLgCegrtyy
rgeaggoton
cooag

] sba: Lafd o 1)

sapicrs

221> pigc_Imature

<223> Incyte 1D Ko

220>

<221> unsure
Jzl

t22Zw

4
=223 3, k.

<400> 5

GLOOGCYEas
TgLgoekrer
ggatceesog
aacogaacs
gtagtegggs
gordryaagy
ciccogaans
aagoaggacy
ARCgRgACCC
QrCLLBACTC
gToatectce
cattccaggt
actotgtete
cCoatctect
crrygLoets
scgygrotak
accgagagsa
Cggggaaan
azbatocttg
azaguattty
BACCOTgHAT
attoagrara
gatdaagoty
ttca-ggoas
aticageage
accacgacsa
LCAaTcaaart
gattgectea

CggCLL,
croncogaty
B4TgCCCLLT
cagtocatet
scagtatcag
cEcatngoed
ctgcagazgt
caggaaaIts

,odlz2

caggettast
crLLLCggagt
FocLogggse
ggattetcat
atcgaggaaa
ctcggectte
&33gaaTECg
accoccttiga
mcaagatacs
casacItg

tacggaceat
acagaac
Sgocte
Cocacgr
CLIALchgga
CgTTygacLy

ctycaguoet
tragonooue
atgctotgoa
naacasagc

cugecatacs
craccatoaa
LoCcgtcasca
cagccagatr

cagaagrgcc
Lgaacagret
azcagticoea
tLoacccaga
actatgasgsg
ataceghaag

getgget

cytgyracth

zgEgIGCAnT
Lgcagogacy
caatgagaty
2QTgygangs
getegaaggy
attagagagt

Z2075CE}

1
. g. or other

acgtgacceyg
tgTtoogtge
geagraataa
tgagaaktgga
agatcaggkg
agtgctoiygy
acagergoay
actctteata
gggoaatacs
ggecaggact
gaactcacte
gorecatcayg
UET. EEY. 1 13

T ceccatggag

grtgagyaay
crygtaagack
gaccotgaga
agoattageg
aagooocogat
acatcagysa
agTgatcaga
&gatactgny
coleoocoLen
Lggctatgan
sagegoocas
gecatcagoeg
gyatgoagty
gatagictoa
cebotittgrn
Jgcricrcac
ccarecrcTto
TyCLgLtae
gocrogagogn
AGATCSAYAL
rtatcaaggy
CEEITINCCL
cagogaggot

agtetggogg
TULGTHIARTE
cgacgtgage
qyccoggtas
ACTIGFFUC
acagglbages
cggprtgaty
gICTTIYLAY
gaTgrygact
cigggggaca

gacaccaggs
Tetgacgrgs
ttrttcacta
gtagergags
grastactic
Lzttacaaga
aagaaratas
qradccacaa
LLocgacargn
ukagasacag
aagcaatigt
gatgigsoay
Troguneatsg
grocrgas

aacetecats
caretggatt
gtgaatacar
aagrggges
grgangages
gzcactggec
agcaggiea
cggacactge
Jagacgtigs
JIcTEsccet
taccacaags
tacaagaact
TASCELETEY
cagyLgrgre
adgaaggott
TrIgERgYLs
atgggeatg
rjiciggage
gteagoingl

74

COGLYEOEHe
agcrggogga
Frgocatoyd
ccpocgooga
agcactggy
“aggotaccy
ctgaggoTgt
tocagactet
STEgACTICC
JAALITTTS

ALACYCLAGY
LEcoroticy
tgeatszgaa
cocanagatc
atcacatghoi
aagageoggd
agaarggaac
acactegete
argIgonaca
tggaagates
acatagtgac
gragatrtan
argarcaget
cocagas
tgoagya
4gILgn
cactoacage
cgGlggoatt
vockgrotaa
atgagatiat
Lrcgegaaca
aggctgaact
ractiggocc
agToactane

Tenotysagt
stercaztya
whtrotgtges
ttgaaggyga
cEggggacet
THLETgTLyg
goagoogTos

; CCUSUARYRS

(174)

FCT/USOLAOZT4L

accacresca 1740
gtggcgacgy 1800
ceoggoctick 1880
gacggaagca 1920
ggctctctes 1980
agoggeccac 20460
getggeaces 2100
gacagggyal. 2150
sgotgggatg 2229
taad 2274

ggcagtoags £C
ceaccgyorg 12
aaaggtggar 1&
IeEoTtegit 237
arccaaagea 309

Totageatt 150
actgaacata 420
ctgetactan 480

tatggatgtg G660
tgaaagyTi. 720
caacatecty T3{

CLTgaRALTT
tgetogauga
Lyggtactor
artrgcattt
ccagtotota
caggcagacc
agTrgrgarre
ctaccttgtt
cotcaagcta
THagaataay

FCTYTLCCnY
ttgtgaachty
Kttooicuaa
concragatg
coosacosag
gactceseye

garrecargy
aagggteght
tetgTagery
Lgagacacca 2
catraclooo &
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cggaaggace
tacctgggeg
TTbgticetg

TgcLgaaga
cggaaagatt
corCIceatgyg
crgagecgag
Tatroacygs
atctatiioc
TTggggaliy
LCGLGCCAg
Gaagttcagg
cooocgaryga
cacaanaagyg
gecgatoaay
cLgagaagty
ttyaagasca
RYAGHAATLT
crggocgyac
©ggooretgg
tgggtetotk
CLOLTCCTYC
cLCTTTAgte
ttaagtacat
TIgTQgactt
qoygtisggt
cagacccact
HLGCOOICAT
astttcagga
acataatceg
rotcgaccat
aacagagroaa
agg993ccaq

<3Ll0x» &

«211- 2220
<212 R
<213> Homo

<403+ &

toobcacouo
graaaatege
grecatstat
agacasgaay
Lzettotgga
accatasaga
gaacatiocy
LTaacagaac
Lacagcazig
asectzggtt
aggiutatgo

ACA3RGEATC

gttkglggag
ggrLtorroa
tgtgtoatgg
gagatgggas
tctaaacgac
geagg=cgta
crtcacceong

CYCCLCOLLE actocicaaa aatgaga
tbktocctabgy chigacooos aggouootea
trtatctgag scagaccocg aarLgaccoga
COCLCACLER TOaQ9atgad 4Clgaccasa
LSSgacggcy grooctagos LLgotobost
CLOTGAACAL CALLCAZAAC Aggaacatdag
AYYIAYCTYUN AGTACLTLLT CLCCCOLALY
ATATEYTgOa CLatCACTLS LToRTggaca
Lgasccagot ggsgge peletshuld ol od o+ |
gootgragoa GACCAgCIGy
atuatcogoa
azfaggceat Tyaggagoagy atgorogoay
agacecteag tgacgaccta gatgasgeag
asglaggyas ¢rlgaagadc atggacciat
agtagaatos aatoblhlyaas aaaqgooagyc
acaagaasay gaaqdLtagag goomaacaag
Cagagatadd Jaacazasad fatatqaaac
pagcatctgt QotTgaccat gggaagaiac
LUTTA32a¢e AACYIGAGHS COCQOTHTEL
gootgTgrgr TLglgadold aacctggcta
Cagancttga cryggra CLgecatcts
CCAPLOcady goootoobtl cotataagr:
CCAtIoorac ACAlGI{gaa grcacgbtoo
cgothbotay togrgoccag gagsengany
dracCtidfan caggaggaae tocagtcogr
gCgooagont tEgCLgatgt LOtoctgrge
gtcocagaaa agocbgatco cgragLicar
Jgagoooacy atgaagadoc tcagtgacgs
gaaBCacaay aaggaagrag ggaagobgan
Lgggyacgat gaagagigoe atgaagrits
Cagoetgaan aglgRcaada asagpaagit
gaagttgaag zacagayaci CaAAGACTAs
tace

sapiens

misc_featurs
Treoyte I3 W

HLIQLCLCOC CERCTIATCS Caatgogass
EOgTEtOIgy 20a0gAAgaAC TCAgIooAga
dacccaaaac aatcczagga gytagaagas
ACUTCAgAdar JLAgCTCRAR
CALTLEELCa AgaTgaaact
239TYCALTL castiguasa
atttacetas cacadatdaa
aagtggragy toctetggua cansacckgg
ThCagLitcr codagtioaa coacagakbtt
LULACCTOCH gUagLUtUad QagigeTact
cagoiyagac tCLotacoay SSAagaAacty
COOoRLIEY CUCYLCAYSR gygaggatoa
acagagocke ragaraccac tataabgeac
UFAGIAGEAT Laccaaamas goLgbgtaca
atatgracat gogaayaddy tytcaagags
LOLCYgotga Atgtatigras acagEoLTgT
tgagasasaz tgtgaageag caigeagace
ACTTGCIACA AGLYACTLOY acaacaaagh
atcascagac to-tctacat bk

QUeceIcega
AOLLEIOUAA
Coggagagea
TAGFCIIICT
aucagttoag
waaagecage
2cotgaagag
tgaLcoogge
cggoteagte
“asacyagat

ARZCEILGEA O

cyaaggatyn
caaagoRAate
crgaaracat
SgAACYCOLC
aaCCCad&C
Lysagogaas
Locteactaas
crggaagecy
zaggcagags
Tagaattgoo
catatiitge
cretogacaey
CTgGgeCyel
cooggeatcs
Lgtteoncso
gragatggtyg
cotagacgaa
pagratggac
gaacaaagct
agaggacaaa
naaaaaaaaa

TTGOAtLong
atooiocoay
atcgtagaay

cbgaadacco
Aagtdyeass
corcgrTats
cLoctggaat
AFUTAUCagS
Axgggga
tgaccIgiga
agtgtazaaa
gregactaag
taactgazan
agancgtgas
catgoaggya
dLtcatataa

(175)
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acgeootggat zz38D
acgagotgga 2340
ctocgtguate 2400
tacagecLTe 2464

qgToanggoaz 2940
Tcaggagaaa 3J00
aavccgrggg 3965
gatcabcage 3120
gagcaagaag 3182
Qgaaszaguga 22490
tgaacceton 3309
gcagegaatt 3360
CACTOoCAEA 3420
acgagtotes 3480
Litgagooag 2340
cergagyoes 3500
yggtctotos 36560
&rtpgragoos 1720
Leggorcoag 3780
poagsgaagy 2240
gqoagcaaagy 3900
crorctgaar 3960
gggecgancy 4020
casgarccea 4080
aaazctcgag 4149

agCatiigta 5%
ggcchitgasa 127
ga aaaga ARG
TTIocTggat 40
rttgeagace 300
gaatotontk 260
acrrggrgst 420
aLactegoaa L80
chattakecs 540
atargaacte 630
gatgucigta B&%0

cgggggoaas 840
gaaasgoaaa 330
rragtgtaaa 989
tgaapacagt 1020
gaaaactgaz 1CEC
crAscAgagg 1140
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atgocbeagy
TLLeTCait
AaTCLACTAT
goggtigaag
cattcrgace
£obatgnets
ctgettacag
YCagAgIAge
ceorgasaale
aarcatcacc

TiIicTeiet
agcncnagaaa
satattggge
ctgrattota

Trgasct
agagttgtat
cgatstaana

ARataAcCaas
Tgacgyaaat
geLtteagac
ctatgtteoct
tatiggaaga
g::::ta:aa
caattgtiat
TLCAaugaYCe
crrascacts
acgctgagat
aastciggoa
catatiaacc
ectEyatgaa
ragactagasc
arrggcaage
agggaagatc
ceaatcbbgg
ELELLEL L]

Laasattgra
ggraaccaac
ctkggaceac
tegtToaget
zagaattoga
AAQrATIGa
cotgreioca
actctigat
TgocIgLonc
gorgargoca
cgLgcuetaa
TEALgTAaLaa
TATITALELTT
aactbbenet
cotgktbtgen
coattktger
caataasgoa
ttaattaacs

trasaacaag
catotacagg
gazgaccaga
gagatittea
aatagrggta
gaactgasaa
gatagacaat
gzgcracaaa
cTgggtogen
tagagagtaa
Tggagattac
ctticetita
graattacas
acarzgzgt
taatiaaats
catcitacea
aacaraatgy
agtctaatalt

9

aatLoaglge
TELoETgTagA

ataagaaact
Loroogatgs
bgacccaaga
acatazagga
agrigtygtaa
Lgactgaatt
azgaccacaa
RIgIgaggIy
:EECEEEE;E
grtgtaactic
Traadageet
gattgrTact
tetigoatat
CAACEHOAAS
LATLIIEELD

(176)

PCTAUSOLO274T

agaagaasac
zotoacanaa
gaaaggghtet
tococgtotggg
acatacaaca
cgagratgat
tagagaggea
gattcaccag
acggacates
gtrtacceca
toragduoct
acccagrTie
cacaactgra
coagggaatc
TrAaALICIAL
actitatoaa
aaaatcgacs
atgatigaa

1260
1266
1320
1380
1440
1500
1580
1620
1680
174C
1300
1360
1533
1387
2040
2200
2180
Z220
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Internabonal Appiication bo. PCT/US 01 /02741

FURTHER INFORMATION CONTINUED FROM  PCT/ISA! 210

This International Searching Authority found multiple [groups of)
inventions in this international application, as follows;

1. Claims: 1-28, ail partially

Hunan nuclear receptor polypeptide with amine acid sequence

according to seq.ID.l, varrants and immunelogically or
biologically active fragments thereof, palynucizotide
encoding 71 as represented by seq.lD.4, variants and

complements thereof and nucleic acids comgrising at least 60

cunse;utive nucleotides thereof, optionatiy comprising a
functionally linked promoter, c¢ell or transgenic arganism
comprising satd nucletc acid, method for preducing said

polypeptide, isoiated antibody directed at said polypeptide,

methods for detecting the poiypeptide and the
polvhucieotide, pharmaceutical compositicn comprising said
polypeptide, methods for screening for (ant)agonists,
specific binding agents, or modulators of the activity of
said poiypeptide, method for screening for an agent which
alters the expression of said polynucleotide, and use of
saig methed to access the toxicity of a compound.

2. Claims: 1-28, all partially

Human ruclear receptor po]ypeptide with aminc acid sequence

according to seq.1D.2, variants and immnoiogically or
blplogically active fragments thereof, pelynucieotide
encoding it as represented by seg.1D.5, variants and

complements thereof and nucieic acids comprising at least 64

consecutive nuclectides thereof, opticrally tomprising a
functionally Tinked premoter, cell or transgenic arganism
comprising said puclieic acid, method for preducing said

poiypeptide, isolated antibody directed at said polypeptide,

methods for detecting the polypeptide and the
peiynuclectide, pharmaceuiical composition comprising said
polypentide, methods for screening for (ant)agonists,
specific binding agents, or modulatars of the activity of
said polypeptide, methed for screening for an agent which
alters the expression of said polynucieotide. and use of
said method to access the toxicity of a compound.

3, Claims: 1-2B, all partially

Human nuciear receptor polypeptide with amino acid sequence
sccording to seq.ID.3, variants and immunroiogicaltly or
biologically active fragments thereof, palynucieatide
encoding it as represented by seq.1D.6, variants and

cempiements thereof and nucleic acids cemprising at least 68

consacutive nucleotides therecf, optionally comprising a
functionally Tinked promoter, cell or transgenic organism
comprising said nucleic acid, method for producing said

polypeptide, tsotated antibody directed at said polypeptide,

methods for detecting the polypeptide and the

page 1 of 2
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nlarnatonal Apaication Mo, PGT/US 01 Ju2741

FURTHER INFQAMATION CONTINUED FROM  PCTASAY 210

pelynucleotide, pharmaceutical composition comprising said
polypeptide, methods for screening for (ant)agonists,
specific binding agents, or modulators of the activity of
said poiypeptide, method far screeming for an agent which
alters the expression of said polynucleotide, and use of
caid method to access the toxicity of a compound.
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Intecnaticnal Application No. POT/US @1/02741

FURTHER INFORMATION CONTISUED FROM  PCTASA! 219

Continuation of Bex 1.2

Claims Nes,: 20,21,23,24

Present claims 28,21,23 and 24 relate to a compound defined by reference
ta a desirable characteristic ar preperty, namely being {ant)agonistic to
the polypeptide(s) of claim 1.

The application provides no support within the meaning of Article 6 PCT
and/or disclosure within the meaning ef Article 5 PCT for such compounds.
in the present case, the ciaims so Tack support, and the application so
lacks disclosure, that a meaningful search for said claims is impossihle.
Independent of the above reasening, the claims also Tack clarity (Article
6 PCT). An attempt is wade to define the preduct by reference to a result
to he achieved. Again, this lack of clariiy in the present case is such
as to render a meaningful search for said claims imppssible.

The applicant's attention is drawn to the fact that claims, or parts of
claims, relating to inventions in respect of which no internatiaonral
sgarch repart has been established need not be the subject of an
international preliminary examination (Rule 66.1{e) PET). The appiicant
is advised that the EPQ policy when acting as an International
Preliminary Examining Authority is normally not to carry out a
preliminary examination on matter which has not been searched. This is
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter 11 procedure.

JP 2004-500819 A 2004.1.15
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