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FELECTRON TRANSFER PROTEINS

TECHNIWCAL FIELD
This invention relates to nucicic acid and amino acid sequences of electron ransfer proteins and
10 the use of These sequences it the diagnasis, treatment. and prevention of celt proliferative disorders,

reproductive disorders, and disorders of the hnmune response.

BACKGROQUND OF THE INVENTION

Electon carmiecs such as cyiochromes accept electrons trom NABH or FADH, and donate
them o ather electron carriers. Most electron-transfesring proteins. except ubiguinune, s prosthetic
groups such as flaving, heme, FeS clusters, and copper. bound ra tnner membrane protetns.
Adrenedoxin, for example, 35 an Fa5 protein that forms a complex with KADPH:adrenodoxm
reductase and cytochnme P430, Cytochromes contain a heme prosthetic group consisting of a
perphyein ring containing a tightly beund iron awm. Glectron ransfer reactions play a crucial wole in
celhaler cnergy production.

Energy is produced by the oxidation of glucose and fary acids, Glucose is initially copvened
fo pyruvarte tn the cytoplasm. Famy acids and pyruvate are ransported 1o the mitochondria for
camplete oaidation o CO, coupled by enzymes w the wansport of elecuons from NADH and FADH.
t0 oxygen ard o the synthesis of ATP (oxidarive phasphorylanon) from ADRP and Py,

Pyruvate is transported ino the mitochondriz and convented 10 aceyl-CoA for oxidadon via
the ¢itric acid cycle, involving pyruvate dehydrogenase components, dihydrolipayl transacetylase. and
dihydrolipoyl dehydrogenase. Enzymes involved in the citric acid cyele include: cirrate synthetasc.
aconitses, isocimare debydrogenase. alpha-ketoglutarate dehydrogenase complex including
transsuccinyiases, sueciny] CoA synthetase, succinate dehydnogenase, fomarases, and malate
dehydropensse. Acetyl Coa s axidized to CO. with concomitant furination of NADE, FADH,, and
GTP. In oxidative phosphorylation, the transter of elecirons from NADH and FADII, wy axygen by
dehydrogen:s

t5 coupled {0 the syathesis of ATP Irom ADP anct P, by e F.F, ATPasc complex in
the mitechondifal inner membrane. Enzyme complexes responsible for clectron transport and ATP
syntliesis inchude the F.F, ATPase complex, ubiguinone(CoQ)-cytochrome ¢ reductase. vbiquinone
roductiase. Cytochrome b. cytechrome ¢,. FeS protein, and cywchrome ¢ oxtdase.

ATP synthesis requires inembrane transport enzymes including the phosphate transporter and
the ATP-ADP amiport protein. The ATP-binding casens (ABC) superfamily bas alxo been suggested
as belenging to the reitochondridd transport graup (Hogue, DL, et al. (19947 ), Mol. Biol. 285:379-
339). Brown Lat unconpling pratein dissipaies oxidative eneryy as heal, and iay be invalved e fever

1esponse to infection and rrauma (Cannon, B, et al. (1993) Ann. NY Acad. Sci. 856:171-187)
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The discovery of new slectron transfer proteing and the polynucicutides encoding them
sitisfies a need in the art by providing new compositions which are uscful in the diagnosis.
prevention, and wreatment of eell proliterative disorders, repraductive disorders. and disarders of the

innne response.

SUMMARY OF THE INVENTION

The invention featies purified polypeptides, electron transfer proweins, refered to
collectively as “ETRN™ and individually 25 "ETRN-1." "ETRN-2" “ETRN-3," “ETRN-4." and
SETRN-5." tn one aspect. the invention peovides an isolated polypeptide comprising an aming acid
seguence sclected from the group consisting of a) an amino acid sequence szlected from the moup
consisting of ST 10 NOH1-5, b a naturally ocenrzing amino acid sequence having at leasr 90%
sequence identity (0 an amino acid sequence selecied from the group consisting of SEQ 1D NO:)-5,¢)
2 biologically active fragment of an anting acid sequence selected from the group consisting of SEQ
1D Ne»:J-5, and d} an immunogenic fragment of an amino acid sequence selected from the group
consisting of SE() I} NCG:1-5. In one alternanve, the invention pravides an isolated polypeptide
comprising the amino acid sequence of SEQ INDNO:1-5,

The invention further provides sa isolated polynuclectide enceding a polypepride comprising
an aming scit sequence selected from the group consisting of a) 4n amino acid sequence relected
from the group cansisting of SEQ ID NQ:1-5, b} a nanrally occurring smino acid sequence having at
Teast 904 sequence identity 16 an wmine acid sequence selected from the group consisung of SEQ 1D
N():1-5, ¢} a hiclogically active fragent of an amina acid sequence selecked from the group
consisting of SEQ D NG 1-3, and d) an immunegenic ragment of an amino acid sequence sckected
from the group consisting of SEQ 11D NO:1-5. In one zliernative. the polynucleotide encodes a
polypeptide selected from the group consisting of SEQH 1D Nt 1-5. In anather aiternative, the
poivaucteoride is seleeted from the group consisting of SEQ 117 NO:G-160.

Additionally, the invention provides a recombinant polynucleotide comprising a premoter
sequence opetably bnked to a palynucleotide encoding a polypeptide comprising an amino acid
sequence selected from the group consisting of a) ap amino acid sequence selected from the gronp
consisting of SEQ 11 NO:1-5, b} a naturally occurang amino acid seguence having at least 90%
sequence identity 1o 2n amine acid sequence selecied from the group consisting of SEQ 1D NO: -3, ¢)
& biologically active fragment of an aminy acid sequence selected from the group consisting of SEG
1D NO:1-5. and d} an immunugenic fragment of an amine acid sequence selected from the group
consisting of SEQ 1) NO:1-5. In ane alternative, the invention pravides a cell transformed with the
recombinant polyouckotide. In another aliernative, the invention provides a transgenic orgamism

compfising the recambinant polynuclcotide,

JP 2004-500032 A 2004.1.8
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The invention also provides @ imethod for produciig a polypeptide comprisiog an &mine acid
sequence sclected from the group consisiing of 2} an amine acid sequence selecied from the group
consisting of ST 10 NO-1-5, b) a naturaily necurring amina acid sequence having at feast 90%
sequence identity (2 an awuno acid sequence selecied from the group consisting of SEQ I NO:1-5, ¢}
a biologically active fragment of an antino acid sequence selested fram the group consisting of SEQ)
10 X0:1-5, and dY an immunogenic fragment of an amine acid sequence selected from the group
consisting of SEQ D NO:{-5. The method comprises ab culturing a coll under conditions suitable for
expression of the poiypeptide. whersin said cell is rransformed with a recombinant polynuciectide
comprising a promeler sequence operably linked 1o a polynucleatide envoding the polypeplide. and h)
recuvering the palvpenptide so expressed.

Additionally, the izvention provides an isotated antibody which specifically binds o a
pelypeptide comprising an amine acid sequence selected from the group conwisting of a) an amine
aeid sequence selected from the group consistiag of SEQ [0 MO:1-5. b) a nuwrally cccurming amine
acid sequence having at least 90% sequence identity to an amino acid sequence selected from the
group consisting of SEQ 1D NO:1-5, ¢) a biologically active fragment of an smino acid sequence
selecied from the group consisting of SE() 1D NO:1-5, and &) @ inmunogenic fragment of an anum)
acid sequence selected from the group consistng of SEQ ID NO:1-5.

The invention further pravides an isolated polynucleatide comprising a4 poiynucleolide
sequence selecied from the group consisting of 2} a polynucieonde sequence selected fromhe group
corsisting of SEQ 1D NOu6-10. b} a nawratly occurring pelynucleotids sequence having at Jeast 70%:
sequence fdentity w a poiynucleotide sequence selecied from the groop consisting of SEQ 1D NO:6-
10. ¢} a polynucleatide sequence complementary w a). dj 2 polyancieotide sequence compleracatary
1w b), aod ) an RNA equivalent of a)k-d). In one alternative. the polynucleotide comprises at Jeast 50
conliguus nueleotides,

Additionally, the invention provides a method for detecting a target poiynucieotide in a
sample, said target polvnucleotide having a seguence of a polynucleotide comprising a polynuc keotide
seghence selected from the group consisting of &) a polynucieotide sequence selected from the group
consisting ol SEG 1D NGi6-10, b} a naturally oceurring polynucleatide sequence having at least 70%
seguence identity 1o a polynucleotide sequence selected from the group consisting of SEQ ID NO:6-
10, ) a polynucieotide sequence complementary 1o a). dj a polynucleoride sequence complementary
10 b), and €] an RINA equivalem of 2)-d). The method comprises a} hybridizing the sample with a
probe comprising at feast 20 contiguous nucleatides comprising a sequence complemnentary 1o said
target pofynucleotide in the sample, and which probe specifieally hyhridizes to said warget
pelynucleotide, under conditions whereby a hyhridization commlex is formed between said probe and

said target polynucleoitde ar frugments thereol, and b} detecting the presence or absencr of said

JP 2004-500032 A 2004.1.8
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hybridization complex. und optionatly, il present. the amoum tereel, In one alternative, the probe
comprises at least &0 cantigueus nucleotides.

The invention further provides a methiad for detectimg a tacget polynucleotide in @ sample.
suid turget polynueleotide having 1 sequence of a polypucleatide comprising a polynucleotide
sequence selected from the group consiseng of a) a palynocleatide sequence selected from the group
consisting of SEQ 1) N:0-11), b) 4 patorally accurdog palyoucleatide sequence having at keast 705
sequence idennty w a polyrucleotide sequence selected from the group consisting, of SEQ 11D NO6-
10, ¢} a polynucleatide sequence complementary te a), d} a palynucleotide sequence complementary
ta b}, and e} an RNA equivalent af a}-d). The method comprises o} amplifying said target
polynucleotide or fragment thureol using polymerase chain reaction amplification, and b) detecting
the presence or absence of sgid amplified target polynuclentide or fragment thereof, and. vptionally, if
presenl, the amaunt thereof,

The invention turther provides a pharmaceutical composition cormprising an effective amount
ol & polypeplide comprising ar amino acid sequence setected from the groop cansisting of a) an
amine acid sequence selected from the group consisting of SEQ 11 NO:1-5, b) « naturally occuming
amine acid sequence having at least $0% sequence identity to an amine acid sequence selected from
the group consisting of SEQ 1D N(x 1-5. ¢ a bivlogical ly aclive Iragment of an amino ackd sequance
selocred from the group consisting of SEQ 1D K(:1-5, and d) an immunogenic fragment of an amaog
acid sequence selected from the group consisting of SEQ I NQ:1-5. and a pharmaceuiically
aceeptable exciptent. In one embodiment, the pharmacentical compasition compeises an amino acid
sequence selected from the group consisting of SEQ 1D NO: -5, The invention additionally provides
a mwthoed of treating a disease or condilion assaciated with decreased expressian of functional ETRN,
comprising administering to a patient in peed of such treatment the pharmaceulicel compuosition,

The invention alsu provides a method for sereening a compound for effectiveness as an
agonist of a polypeptide comprising an amino acid sequence selected from the group consisting of &)
an amine acid sequence selected from the group consisting of SRQ D NO:1-5, b) a nawsrally
oveurring amina acid sequence having at least %)% sequence identity to an omino acid sequence
selected from the group consisting of SEQ 1D NG:1-5. ¢ a biclogieally active fragment of an amino
acid szquence selected from the graup consisting of SEQ LY NC:1-5, and d) an immunegenic
fragment of an amino zcid sequence seleoted frum the group consisting of SEQ 1Y KO:1-5. The
method comprises a} exposing a sample compriving the polypeptide ta a compound. and b) detecting
agonist activity in the semple. In one aliemative, the imvention provides a pharmaceutics?
COMposition comprising an sgunrst compound identified by the methad ind 4 pharmacentically
acceptable excipiant, In anorher alternative. the invention provides a method of treating a disease or

condition associaced with decraased expression of functional ETRN, comprising administering to a

JP 2004-500032 A 2004.1.8
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panicnt in need of such treatmient the phannaceutical composition,

Additionally, the inveniion provides a method for screening a compound for effectivencss as
an amtagamist of @ polypeptide compristng an aming acid sequence setected from the group consisting
of a) an amine actd sequence scleeted from the group censisting of SEG 1D NO: -3, b) i nuturally
occurring amine acid sequence having at keast 90% sequunce identity Lo an amine acid sequence
selected fromi the gronp consisting of SEQ ID ING:1-5, ¢ a bielogically active fragment of an aming
aecid sequenes sclected fron the group consisting of SEQ 113 NO: -3, andd d) an immunoganic
fragment of 2n amno acid sequence selected from the grovp congisting of SCQ IDNO:1-5. The
method comprises &) exposing 4 sumple comprising the polypeptide o a compannd, and b) detecting
antagonist activity in the sample. In one alternative, the invention provides a pharmacevtical
composition comprizing an antagonist compound identified by the method and a pharmacewtically
aceeptable cxeipient. In another alternative, the invention provides a methad of ireating a disease or
condition associated with overexpressinn ol fimctiona! ETRIS, comprising administering (o a parient
in need of such treatment the pharmaceutical compaosition.

The inveniian further provides a method of screening for a compound that specifically binds
10 2 polypeptide comprising an aming acid sequence selected from the group censisting of a) an
amino acid sequence selected from the yrowp consisting of SE() 11 NO:1-5, b} a natralty occurring
aming acid sequence having ar least 90% sequence identity to an anino acid sequence selected Crom
the group consisting of SEQ I NO:1-5, ¢) a biologically active fragment of an amine acid sequence
selected from e group consisting of SEQ 1D NO:1-5, end d} an smmunogeric fragmen of an amino
acid sequencs seleeted from the group consisting of SFEQ 10 23 1-5. The method compnses 1)
combining the polypeptide with at Jeast one st compound under suitable conditions, and b)
detecting hinding of the polypeptide ta the test compound. thereby identifying a compound that
specihcally biods 10 the polypeptide,

The invention (urther provides a method of screening for a compound that modulates the
activity of a polypeptide comprising an amine acid sequence selected from the group consisting of &)
an amine avid sequence seiected from the aroup consisting of SEQ [D NO:1-3, b a natarally
occurting amino ucid sequence having at least 90% sequence identity Lo an amino acid scquence
selected from the group consisting of SEQ 1D NO: -5, £) a bivlogically active fragment of an aming
acid sequence sclected fram the group consisting of 8L 1N NO:E-3, and ¢ an imnnogenic
fragment of an amino acid sequence selected from the group consisting of SEQ [D NO:J-5, The
meihod comprises 1) combining the polvpeptide with at least ane rest compeund wnder conditions
permmissive for 1h activity of the polypeplide. b} assessing the acrivity of the polypeptide in the
prescace of the test compound, and ¢ comparing the activiry of the polypeptide in the presence of the

test compound with the activity of the pelypeptude in the absence of the test compovnd. wherein a

JP 2004-500032 A 2004.1.8
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change in the activity of the polypepiide in the presence of the wst compound s ikficateve of o
compound that moduiates the activity of the polypeptide.

The invendton lurther provides @ method for screening a4 compound for effecniveness in
altering eaxpression of a lurget palynucleolide, wherein ssid target polynucleotide comprises a
seuence selected (rom the group consisting of SEQ) I NO:6-10, the method comprising a) exposing
a sample composing the target polynucleotide to 2 rompound, and b) detecting altered expression of
the rarzet palynuclcotide.

The invenrion further provides a method for assessing roxicity of a test compound. said
imethod comprising a) treating & biological saple containing nucleic acids with the test campound:
b) hybridizing the nuclzic acids of the treated hiological sample with a probe comprising ar least 20
contiguons nuclectides of a pelyaucleotide comprrang a polynucieotide segquence selected from the

ing of SEQ 1) NO#-

group consisting of 1} a pelynuclectide sequence selected from the group cons
10, ii} & naturally accaring polynucleatide scquence having al least 70% scquence ideatity fo a
polynucleatide sequence selected from the group comsisting of SECHID NO:6-10. dii} 2 polynucleotide
sequence complementary to i), vl a polynucleotids sequence complementary to ii). and v) an RNA
equivalent of i-iv). Hybridizalion oceurs under condirions wharehy a specific hybridizatian complex
is formed between said probe and a target polynucteatide in the biological sample, said tarpet
polynuckeotide comprising a polynucleotide seguence selecled from the proep consisting of SEQ) ID
NO%-10, 11} & nawrally eccurring polynuclectide sequence having at least 90% seguence idenntity te a
polynucleatide sequence selected (rom the group consisting of SEQ ID KO:6-10. i) a pelynucleotide
sequence compiementary o i), iv) a polynucleotide sequence complementary to dil. and v) an RNA
equivalent of i)-iv). Altematively, the wrgel polynocleotide comprises a fragment of the above
palynucleotide sequence; ¢} quantifying rbe amaunt of hybridization complex: and d) comparing the
amcunt of hybridization complex in the treated bislogical sumple with the amount of hybridization
camplex in an untreated biolegical sample. whersin a difference tn the 2maount of hyhridization

complex in the treated biglogical sample is indicative of texicity of the test compound.

BRIEF DESCRIFTION OF THE TABLES
Table 1 shows polypaptide and nacleotide. sequence identification numbers (SEQ 11 NOs),
clone tdentification numbers (clone IDs). e DNA hbranes. and ¢DNA fragments used to assemble full-
length szquences encoding ETRN.
Table 2 shows featares of each palypeptide sequence. including porential motifs. homoiogous
sequences, and methods. algorithms. and scarchable darabases nsed for enalysis of ETRN.
Tzble 3 shows selected fragments of each nucleic acid sequence: the tissne-specific

LXpression parterns of sach nucleie acid sequence as determined by northeni analysts; diseases.
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disorders. of conditions asseciated with these tissues; and the vector imo which each ¢DNA was
claned

Table 4 describes the tissues used to comstruct the 2DNA libraries from which eDNA clones
encading ETRN were isolated.

Table 5 shows the touls, programs, and slgorithms used to analvae the polyrucleotides and
polypeptides of the invention, along with applicable descriptions, references, and threshold

PATAMCICrs.

DESCRIPTION OF THE INVENTION

Before the present proteins. nucleotide sequences, and methods are described, it is understoed
that this invertion i nol limited to the particulac machines, matenals and methods described. as these
may vary. 1t is aise to be understood that the terminology wsed herein is for the purpose of describing
particular embodimenis anly, and is not intended o [limit the scope of the present snvention which
will be limited only by the appended claims,

IL must be noted that as vsed herein and in the appended claims, the singular forms “a™ ~an,”
and “the” include plural reference unless the contexi ciearly dictales otherwise, Thus. for example, a
reference ko “a host cell” includes a plurality of such host cells, and a reference 10 "an antibody™ 182
reforence i ane or more mitibedies and cquivalents thereof known to those skilted in the un, und sa
forth.

Unless defined otherwise, all techpical and scientific terms vsed herein have the same
mearings s commonly undersiood by one of erdinary skill in the art to which this ipvention belongs,
Although any machines, mareriais. and methads similar or equivalent to those described herein can be
used 1o practice or st the present invention, the preferred machines, materials and snethods are now
described. Al publications mentioned herein are eited for the purpose of describing and disclosing
the cell lines, protocols, reagents and vectors which are reported in the publicacions and witch might
be used 10 connection with the invention. Nothing berein is to be construed ax an admission that the
invenlion is not entitled to antedae such disclosure by virtue of prior invention.

DEFINITIONS

“ETRN" refers (o the amino acid sequences of sobstanially pugified ETRN obtained from
any species, particularly a mammalian species, including hovine, ovine, porcine. murine, equing, and
human, 2nd from any souree. wheiher natutal, synihetic, semi-synthetic, ot recombinant.

The term “agonist™ refers to i molecule which intensifies or mimics the biological activity af
ETRK. Agonists mity include prolems, nueluic scids, carbohydsales, small molecules. or any other
compound or compusition which medulates the setrvity of ETRN either by dircetly interaeding with

ETRN or by acting on components of the biclogical pathway in which ETRN participates.

JP 2004-500032 A 2004.1.8
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An aitehe variant™ is an aliernative form of the gene encading ETRN. Allelic varians may
result from at Teast one mutation in the nuclsic acid sequence and nxxy result in altered MRNAs or i
pulypiplides whose structure or function may o rmay not be altered. A gene may have none. one, o
many aflelic variants of its naarally occurring farm. Common mutatienal chunges which give rise tu
allelic vartants are generally ascribed to natural delations, additions, or substitutions of nucleotides,
Euch of these types of changes may ocvur aloae, or in combination with the others. onc of more limes
in a given scquence,

“Altered” nucleic acid sequences encoding ETRIN include those sequences with deletions,
tnsertions, or substitutions of ditferent nucleotides, resuliing in a polypeplide the sume ss ETRN ora
palypeptide with at feast one functional characteristic of ETRN. Included within this definition are.
polymaorphisms which may or may not be readily detectable using a particular oligonucizatide probe
of the palynucleatide encoding ETRN. and improper or unexpected hybridization o allehic vanizats,
with a locus ather than the normal chramosomal locus for the polynucleotide sequence encading

ETRN. The encoded protein may alsa be “ahtered,” and may contain deletions. insertions. or

substitutions of aming acid residues which produce 4 1L change and resalt in a functionally
equivalent ETRN. Deliberate amina acid substitutions may be made on the basis of simtlarity in
pelarity. charge. solubility, hydrophobicity, hydrophilicity, and/or the amphipathic natare of the
resignes, as Jong as the binlogical or immunalogical activity of ETEN is retained. Fou example,
negatvely charged sming acids may include aspartie acul and ghetamie acid, and posttivety charged
aming acids may include lysane and armnime. Amino acids with uncharged polar side chatns having
similzc hydrophilicity values may include: asparagine and gletamine: and serine &nd threciing
Amine acids with uncharged side chains having similar hydrophilicity values may include: levcine,
isoleucine, and valine; glycine and alanine; and phenylalanine and tyrosine.

The terms “anuno acid™ and “srmine acid sequence” refer 1o an oligopeptide, peplide.
palypeptide, or protein sequence, or a fragment of any ef these, and 1o namrally occurming or syathenic
wolecules, Where “amino acid sequence” is recited to refer to 4 sequence of o naturally pecurrng
protein molecule, “amino acid sequence™ and fike terms are not meant to imit the amine acid
sequence 1o the camplele native armine acid seguence associated with the recited protein molecale.

“Amplification” retales (o the production of additienal copies of a nueleic aeid sequence.
Amplification is generally carried out using peiymerase chain reaction (PCR) technologies well
known in the art.

The term “antagonist” refers to a moleeule which inhibirs or attenuates the hiological activity
of LTRN. Antagonists may ineiude proteins such s antibodies, nucleic acids, carbohydrates, small
mulecules, or any other compound or composition which modulates the activity of LTRR either by

directly inleracting with ETRI or by sctinz on componenis of thie biological pathway in which ETRN
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itles.

The term “antibody™ refers to intact immuenoglobulin molecules »

well as to Fragments
thereof, such as Fab, Fah')., and Fyv framnents, which are capable of binding an epilopic detenminant,
Antipodics that bind ETRN polypeptides can be prepared vsing iniact polypepiicies or using
fragments containing small peptides of interest as the immunizing antigen. The pelypeptide or
oligopeptide used 1 immunize an animal (€., & mouse, a raf. of & rabbit) can be derived from the
rranslation of RNA. or syathesized chemically. and can be conjiegated o a carmier protein if desired
Caonmnanly sed carviers thar arc chemically coupled to peptides inclode bovine serum albumin,
thyroglobulin, and keyhole limpet hemocyanin (KLH). The coupled peptide is then used w immunize
the arumak,

The term “antigenic determinant” refers to thar region of a molecule (i.c.. an epitope) that
makes contact with a parteular antibody, When a prorein or a fragment of & protein is used 1o
immunize & host animal, pumerous regions of the protein may mduce the production of antibodies
which bind specifically 10 antigenee determinants (patticular regions or three-dimensionat strucrares
on the protefn). An antigenic determinant may compete with the mruct antigen fi.e., the immuncagen
used to clicit Lhe tramune response) for binding te an astibody .

The termt “antisense™ refers to any composition capable of base-pairing with the “sense”
{codng) strund ol a specific nuclewe acul sequence. Antisense corpositions may nclode DNA:
RINA; peplide nucleic ucid (PNA Y. oligonucleoudss having medified backbone linkages such as
phospherathioates, methylphasphonises, o benzylphosphonates, oligonucleotides having modified
sugar graups such as 2-methox yetbyl sugars or 2-methoxyetboxy sugars; or aligenucieotides having
modificd bases such as S-methyl eytosine, 2<deoxyuracil, or 7-deaza-2-deoxyguanosine, Antisense
malecules may be produced by any method meluding chemical synthesis or transcripoon. Unce
intraduced into a cell, the complementary anlisenss molecnle base-pairs with a naturally oceurring
nucleic acid sequence praduced by the cell to form duplexes which block cither teamseription or
translation. The designation “negative™ or “minus" can refer to the antisense strand. and the
designation “positive” or “plus™ can refer to the sense sirand of o reference DNA molecule.

The term “bialagically active™ refers a2 prowin having suructural, regulziary, or biochernical
tunctions of a naturally vecurning molecule. Likewise, “irmunologically active” ot “immunogenic”
refers to the capability of the natural, recombinant, oe syathetic ETEN, or of any oligopeptide thereef,
to induce a specific tnmune respense in apprepriate animals or cells and to Bind with specific
antihodies.

“Corplementary” describes the relationship between two single-stranded nucleic acid
sequences that anneal by base-pairing. Lor example, S-AGT-3' puirs with its complemsnt,

3-TCA-S.
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A “composition comprising a given palynuecleatide scquence” and a “eomposition comprising
a given amine acid sequence” refer broadly In any compositian containing the given polyoucleotide
or amino acid sequence. The compasition may comprisc a dry formulation or an ayueous selution.
Compaositions comprising palvnucleatide sequerces encoding ETRN or fragments of ETRIN may be
employed us hybridization probes. The probes may be stored in freeze-dried torm and niay be
associated with a stabilizing agent such as a carbohydrate. In hybridizations, the probe muty be
deploved in an aqueous solurion containing salts (¢.g.. WaCl). deterpents {e.& sadrum dodecyl
sulfate, DAY, and other compunents (e.g.. Denbardt's selution, dry milk, salmon sperm DNA. efe ).

“Coenseasus sequence” relers W a nucleie acid sequence which has been subjected (o repeated
DNA sequence analysis to resolve uncalled bases, extended vsing the XL-PCR kit (PE Biosystems,
Foster City CAY in the 5" undfor the 3 direction, and resequenced, or which has been assembled from
one or mure overlapping cIMNA, EST, or genomic DNA fragments using o computer program for
fragmenr assembly, such as the GELVIEW fragment assembly system (GCG, Madison W) or Phrap
{Umiversity of Washington, Seatile WA). Some sequences have been both extended and assembled 1o
preduce the consensus seguence,

“Conservative anino acid substitutions” ars those substitutions that are predicted to least
imerfere with the properties of the eriginal protein, Le., the structure and especially the funsiion of
the protein s conserved and not significantly changed by such substitwtions. The tabis below shows
amino acids which may be substituted for an original awno acid 10 a protein and which are reearded

as conservative amenoe acid substitutions.

Orizinal Hesidue Comservative Substilution
Ala Gily, Ser

Arg His, Lys

Asn Asp, Gln. His

Asp Asn. Glu

Cys Ala, Ser

Gln Asn, Glu, His

Glu Asp, Gin, His

Cly Ala

His Asn. Arg. Gin, Glu

Ie Leu, Val

Leu Tle. Val

Lys Arg, Gln, Glu

Mer Len, Tle

Phe His. Mct, Lew, Trp, Tyt
Ser Cys, Thr

Thr Ser, Val

Tp Phe. Tyr

Tyr His. Phe. Trp

VYal Tle. T.eu, Thr

Conservative amino acid substinnions generally maintain (a) the stmenre of the polypeptide

1)
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backbane tn the area of the substitunian, far example. as a heta sheet or alpha belical conformation.
(b} the charge or hydmphobicity of the molecule at the site of the substitution. and/or (¢ the bulk of
the side chain.

A “deletion™ refers to a change i the amino acid or nucleotide sequence that resolts in the
absence. of one or more amino acid residucs or nucleotides,

The tzem “denvative” refers to a chemicaliy modified polynucleotide of potypeptide
Chemical modifications of a polynucleotide sequence car include, for example, replacement af
hydrogen by an alkyl. acyl, hydroxyl. or amine group. A derivative polynucleotide encodes a
pelypeptide which retains of least one biologicel or immunaingical tunetion of the natecal mofecule.
A derivative polypeplide i ene mudified by glycosylation, pegylation, or any similar process that
retains at least one biological or immunclogical funcdon of the polypeptide from which 1 was
derived.

A detectgble labe refers to @ reponer molcenle or enzyme that is copable of genetuting a
measurabic signal and is covalently or noncovalently jomed 10 a polynucleotide or potypeptide.

A "fragment” is 2 unique portion of ETRN or the polynucieotide encoding ETRM which is
idemtical in sequence 16 bur shorter in length than the parent sequence. A fragment may compose np
10 the entire length of the defined sequence, mitns one nucleotide/amina acid residue. For example,
a fragment may compnse (rom 3 te 1000 conligeous nocleotides or amine acid residues. A (ragment
used as a probe, primer, antigen, therapeutic molecule, or for olher purposes, may be at least 5, 10,
15, 16,20, 25, 3040, 50, 60, 73, 100, 150, 250 or at least 300 contiguous pucleotides or aming acid
residues in length. Fragments may be preferentially sclected from cenain regions of @ molecufe. For
example, a palypeptide frugment may comprise a cerlsin length of contigueus amino acids selected
from: the first 250 ar 500 amine icids (or first 25% or 50% of a polypeptide} as shown in a certain
defined seeuence. Clearly these lengths are exempiary, and any length that is snpportedt by the
specification, inchuding the Sequence Listing, tables, and figeres, may be cncompassed by the present
embodiments.

A fragment of SEQ 10 NO:6-10 comprises a region of unique polynueieotide seyuunes that
specifically idemifies SEQ 1D NC:6-10. for example, as distinct frony any other sequence in the
genome Irom which the fragment was obtaincd. A fragment of SEQ {D NO:6- 14 is useful, for
examnple, in hybridization and amplification technologies and in analogons methods that distinguish
SECY 10 NO:t- 10 from related palynucleonde sequences. The preeise length of a fragment of SEQ
10 NCx:6-10 and the region of SEQ 1T NO:6- 10 1o which the fragment corresponds are routinely
determinable by ane of ordinary skill in the an based en the imended purpose for the fragment.

A fragment of SEQ 1D NO:1-5 is encaded by a fragment of SEQ ID NO:6-10. A fragment of

SEQ 1 MO:1-5 comprises a region of unique amino acid seguence that specifically identifies SEQ
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D NO:1-3. For example. a fragment of SEQ [D NO:1-5 is useful as an immanogente peptide for the
develnprent of antthadies that specificalty recoymize SEQ 1D NO:1-5. 'The precise length of 4
frogment of SEQ 112 NO:C1-5 and the region of SEQ 1D N5 to which the (regrient cormesponds are
reutinely deterimnable by une of oodinary skill in the a1 based un the intended purpase for the
fragment.

A “full-leagth® palynuelectide sequence is one containing at least a transtation initiaton
codon (e.g., methionine) foltowed by an open reading Frame and 4 translation ermination cofon, A
“full-length™ polynucleotide scquence encodes & “full-length” polypeptide sequence.

“Homwlogy™ refers to sequence simikarity or, interchangeably. sequence ideatity, berween
{wo ar more palynucleotide sequences or two or maore polypeptide sequences

The terms “percent wlertity”™ and % identity.” as applicd W polynucleetide sequenves, refer
to the pereentape of residuc matchies between at least two pelynueleotide sequences aligned using a
standardized algorithm. Such an algorithm may insent, in a standardized and repraducible way. gaps
in the sequences bring compared in order to optimize alignment between lwo sequences. aad
therefore achieve a more meaningful comparisen of the two sequances,

Percent identity between polynuclentide sequencey may be determined using the default
parametees of the CLUSTAL V algorithm as incorporated into the MEGALIGN version 3.12¢
scquente alignment pregram. This pragram is pant of the LASERGENE software package. a suitc of
molecutar biological avalysis pragrams {DNASTAR. Madison W1} CLUSTAL V is deseribed in
Higgins. .G, and P.M. Sharp (19893 CABIOS 5:151-153 and in Higgins, D.G. et al. (1992} CABIOS
H:189-191. For pairwise aligniments of polynucleotide sequences. the defanlt pacamerers are set as
follows: Keuple=2, gop penalty=5, window=4, and “diagonals saved"=4. The “weighted” residue
waight 1able is selected as the defanli. Percent identity is reported by CLUSTAL V as the “percent
similanity” bevween aligned polvnuclkeotide sequences.

Alternutively, o suile of commoenly used and freely avallable seguence compurisan algor thms
15 provided by the National Center for Bunechnology [nformation (KCBID Basic Local Alignment
Search Tool (BLAST} (Alischul, S.F.cral. £1990) I. Mol. Biol. 213:403-410), which is availabic
from seversl sources, including the NCBI. Bethesda, MD, and on the Internet at
hitpiwww nebinim.nih.gew/BLAST/. The BLAST software suite includes various sequence
analysis programs incleding “Plastn,” that is used to 2lign 2 known polynucleatide sequence with
other polynucleotide sequences from a variety of databases. Also available is a ool callad “BLAST 2
Sequences™ that is used for ditect pairwise comparison of twa nucleotide sequences. “BLAST 2
Sequences” can be accessed and used interactively at hiep:/iwww nebinimnib.gov/gorf/bl2 ftm]

The “BLAST 2 Sequenees” ioo) can be used for both blaste and biasip (discussed beJow), BLAST

Programs are commen]y used with gap and other parameters set to defaum settings. For example, to
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compare two nucleatude sequences, ane may use blastn with the “BLAST ? Sequences” taol Version
20012 {April-21-2000) sct at default parameters, Such default parameters sy be, for exampie:

Matrix: BLOSUMG2

Reward for match: {

Penalty for mismatch: -2

Open Gap: 5 and Exrension Gap: 2 peaclties

Gap x drap-aff: 56

Expecr: 10

Word Stze: 11

Filter: on

Percent wentiry may be measured over the length of an eniire defined sequence, for example.
as defined by a particular SEQ 1D nuimber, or may be measured over a shoner fength, for example,
over the Jeugth of 2 fragment tuken from a larger, defined sequence. for instance. 2 fragment of at
feast 20, at least 30 at least 40, an least 50, a least 700 an least (04, or at least 200 contignous
nuclentides. Such lengibs are exemplary only. and it is undersiood that any fragment length
supported by (he sequences shown herein, in the tables, figures, or Sequence Listing. may be used o
deseribe a length over which percentage identity may be measured.

Nucleic acid sequences that do not show a bigh degree of identity iy nevertheless eneede
sitnslar amine acid sequences due to the degeneracy of the genetic code. Ut is understoad that changes
in a nueleic acid seyuence can be made using thiy degencracy o prodece multiple nucleic acid
sequences that 2l! encode substantially the same protein.

The phrases “percent identity” and “% idenlity.” as applied w pelypeptide sequences. tefer ro
the percentage of residur matches between at least two palypeptide sequences aligned using a
standardized algorithm. Metheds of polypeptide sequence alignment are well-kuown, Some
alignment methods luke into accounl conservitive wmino acid substitntions, Such conservative
substitutiuny, explained in more detail shove, generally preserve the charge and hydrophobicity a1 the
site of substitaion, thus preserving the structure (and therefore function) vl the polypepride.

Fercent identity between polypeptide scquences may be determined using the default
parameters af the CLUSTAL V slgorithm as incorporated inte the MEGALIGN version 3.12¢
scquence alignment program (described and referenced sbove). For pairwise alignments of
pelypeptide sequences using CLUSTAL V. the delault paremelers are set as follows; Ktupie=1, gap
pemalty=3. window=3, snd “diagonals saved“=5. The PAM25t) muirix ix selected as the default
residue weight table. As with polynuclectide alignments, the pereent idenlity is reported by
CLUSTAL ¥V s the “percent similarity™ between aligned polypeptide sequence pairs,

Alternatively the NCRI BLAST sofrware suite may be wsed. For example, for a pairwise

13
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comparison of two potypeptide sequences, one may use the "BLAST 2 Sequences™ (ool Version
20,02 (Apr-21-2000% with blastp sct at default parauicters, Such defauh paramcters may be. for
example:

Matrix: BLOSUMS2

Open Gap: 11 aad Extension Gup. | penalties

Gap x drop-aff: 50

Fapegt: 10

Word Size: 3

Filrer: on

Percent identity may be measured over the leogh of an entire delined poiypeplide seyuence,
for example, as deflined by a particular SEQ ID number, or may be measured over u shorter length, for
example, over the length of a fragment raken from a larger. defined polypeptide sequence, for
instance, @ frogment of at least 15, ot Teast 20, at feast 30, a [east 440, at Jeast 50, at least 70 ar at least
130 contiguous residues. Such lengths are exemplary only, and it is undersioadt that any frzgment
Jength supporied by the sequences shown herein. in the tables, figures or Sequence Lising, may be
used to describe 4 lengmb over which percentage identity may be mezsured,

“Human zriificial chromosomes™ (HACS) are linear microchromosomes which may contain
DINA sequences of abour 6 kb to 10 Mb in size, and which contain all of the elements required for
chromosome replication, segregation and maintenance,

The werm “humanized antibidy” refers 10 an antibody melecule in which the umine acid
sequence in the non-antigen binding regions has been altered so rhat the antibody more closely
reserobles a human antibady, and still retuins i original binding ability.

“Hybridizaton™ refers 10 the process by which 2 polynocleotide strand anneals with a
complementary strand through base paiting undec defined hybridization conditions. Speaific
hybridizalion 1s an indication that two nuclei; acid sequences share a high degree of complementanty.
Speeific bybridization complexes form under permissive annealing conditions and remain hybrdized
after 1he "washing” stepfs). The washing stepis) is particularly important in determining the
stringency of the hybridizatinn process. with more stringent caonditions allowing less non-specific
binding, t.e., binding betweea puirs of nuclew: acid strands that are not pecfectly malched. Peemissive
conditions for annealing of nucieic icid sequences are routinely deierminable by ane of ordinary skill
in the arl and may be consistent among hyboidization experiments, whereas wash condinions may be
varied among experiments 1o achieve the desired stningency, and therelore hybridization specificiy.
Permassive snnealing conditions oveur, for crampie. at 63°C 1n the presence of about 6 x $8C, about
19 (w/v) SD3. and about 100 p/ml shearced, denatured salmon sperm DNA,

CGenerally, siringency of hybridization is expressed, in pant, with reference to the temperature

14
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under which the wash step is carried oul. $uch wash termperatures are typically seleied 1o be about
59C to 20°C lower than the thermal meliing point (T} for the specific sequence ar a defined iome
strength and pH. The T, is the temperature (under defined ionic strength and pily at which 30% of
the target sequence hybridizes 1 a perfectly marched probe. An equation for caleulating T, and
conditions for nuclere acid hybridization are well known and can be found in Sambrock, J. et al.
1989, Molceular Cloning: A Laborztory Manual. 2™ ed., vol, 1-3, Cold Spring Harbor Press.
Flainview NY; specifically see volume 2, chapter 9.

High stringeney conditions for hiybridization between palynucleotides of the present
invention include: wash conditions of 68°C in the presence of about 0.2 x SSC and abom 0.1% SDS,
for ) hour. Ahemaiively, lemperatures of aboue $3°C. 60°C, 35°C, or 42°C muy he used, S8C
concentration may be varied from about 0.1 w 2 x $8C. with 8DS being present at about 0.1%.
Typically, blocking reagents are used wo block nen-specific hvbridizorivn, Such blocking reagents
include. for instance. sheared and denaturad sahman sperm DNA at ahout 100-200 pg/ml. Organie
solvent, such as formmamide at a conceniration of about 35-50% v/v. may also be used under particular
circumstances, such as for RNA:DNA hybridizations. Useful variations on these wash conditions
will be readily apparent o those of ordinary skill in the an. Hybridization, panteufarly under high
stringency conditions, may be suggestive of evolutionary similarity bevween the nucleotides. Such
simmlarity 15 stronply indicative of a zimilar rale for the nuclectidex and their encoded palypeplides.

The term “hybridization complex™ refers to a complex formed between two nucleic acid
sequences by virtue of the formation of hydrogen bonds berween complementary bases. A
hybridization camplex may be formed in solution (e.g., Cpt or Ryt enalysis) or formed between onc
nucleic ucid sequence present in solulian and another nucleic acid sequence immabilized on a solid
support {¢.g., paper, membranes, filters, chips, pins or glass slides. or any other appropriate substrate
e which cells or their nuckeic acids have boen fixed).

The words “insertion” and “addition” reler 10 changes in an amino acid or nocleotide
sequence Tesniting in the addition of ane or more amino acid residues or nucleotides, respectively

“lrwnune response” can refer o conditions associated witk inflammation. trauma, immune
disorders. or infectious or penetic disease, ete. These conditions cun be charactetized by expression
of various faciots, .., Cytokines, chemakines, and nther signaling molecules, which may alfect
cellular and systemic defense systems.

An “iinmunogenic fragment™ is a polypeptide or olipepeptide fragmem of ETRN which is
capable of eliciting an immune response when introduced inio a living organism, for example, &
snwmmal. ‘The 1erm “immunogenic fragment” also meludes any polypeptide or olipopeptide Mmgment
of ETRN winch is useful in any of the antibody production methods disclosed herain or known in the

arn.
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The term "inderoartay” refers 2o at arrangemesns aof a plurality of potynoclsotides.
polypeptides, or oiher chemical compounds on a suhsteate,

The terms “element” and “array element” refer to & polynucleotide. polypeptide, or other
chemicaj compound having a unigue and defined position on a microamay,

The term “modulate” refers to a change n the activity of ETRN. For exampie, modulation
May cause an increase or & decrease in protein activity, binding charactecistics, or any other
biologival, functional. or inununelogical properties of ETRI.

The phrases “nucleic acid” and “nucleic actd sequence™ refer to u nuckeotise, wligonucleotide.
palynucleotide, o any fragment thereof. These phrases alse refer 1o DNA or RNA of gencnic o
synthetic origin whicl imy be single-siranded or double-stranded and may represent the sanse ar the
antiscnse srand, to peptide nucleic acid (PINA), or to any DNA-hke or RNA-[ike material.

"Operably linked” refers to the situation in which a first nuelsic acid sequence is placed in 2
functional relarianshtp with u second nuciete acid sequence. For instance, a promoter is operably
Tinked to a coding sequence if the promoter affects the wranseription or cxpression of the coding
sequence. Uperably linked DNA sequences may be in close preximity or contiguous and. where
neccessary o jom twa protein coding regrons, i the same reading frame.

“Beptide nucleic acid™” (PNA) refers 1o an antiserse molecule or anti-gene agent which
comprises an oligonucieotide of ul least about 5 nucleatides i1 Jengeh Jinked to a peptide backbune of
amine azid residucs eoding in lysine. The werminal tysine confers salubiity to the composilion.
PNAs preferentially bind complementary single stranded DNA or RXA znd stop transcript
elonguiion, and may be pegvlated 16 exiend their lifespan in the cell,

"Post-translational modification™ of an ETRN may involve lipidanan. glycosyladon,
phosphorylation, gcetylation, racemization, proteolytic cleavage. and other modifications known in
the ant. These processes may vceur synthetically or biochemically. Biochemical medifications will
vary by cell type depending on the enzymaric milieu of ETEM.

"Prabe” refirs 10 nucieic acid sequences encoding ETRN, their complements, or fragments
thereef, which are used 1o detect identical, allelic or related nueleic acid sequences. Probes are
isolated oliponucicotides or polynucleatides attached to 2 deteclzble label or reporter molecule.
Typical lebels include radiouctive isvtopes, Jigands. chemiluminescent agents, and enzymes.
“Primers” are shorl nueleic acids, wsuslly DNA oligonucleotides, which may be anncaled to 2 target
palynucleatide by complernentary base-pairing. The primer may then be cxtended slong the target
DNA steand by u DNA polymerase enzyime. Primer pairs can be used for amplification (and
identification) of a nuclcic acid sequence, e.g.. by the polymerase chain reaction {PCR).

Probes and primers as used in the present invention typically comprise at Jeast 15 contiguous

muclestides of a known sequence. In order fo enhunce spectficity, longer probus and primers may alse
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bs emploved, such as probes and primers that comprise at least 20, 25, 30, 40, 50, 60, 70, 80, 9¢, 100,
or al least 130 consecntive nucleatides of the disclosed nuclcic acid sequences. Probes and primers
may be considerably longer than these examples. and il is onderstood that any length supported by the
specification, including the wbles. figures, and Seguence Listing, may be used.

Metheds for preparing and using probes and primers are deseribed in the referenses, for
examiple Sambrook, J. et al., 1989, Molecular Cloping: A Luboratory Manual, 2™ ed.. vol. {-3, Cold
Spring Harbor Press, Plainview NY; Ausubel, .M. et al.. 1987, Carrent Protocels in Molecular
Bivlogy, Greene Publ. Assoc. & Wiley-Interserences, Mew York INY: Innis. M. et al.. 1990, PCR
Prowcols, A Guide 1o Methogds and Applications. Academic Press. San Diego CA. PCR primer pairs
¢an be derived from a known sequence, for example, by using computer programs intended for tha
purpose such as Primer (Version 0.5, 1991, Whitehead nstitute for Biomedical Rescarch. Cambridge
MA).

Cligonucleotides for vse as primers are selecred using software knewn in the art for such
purpose. For exsmple, QLIGO 446 software is useful for the sclection of PCR pritmer pairs of up to
100 miclcotides cach. and for the analysis of aligonucieotides and larger polyoucteotides of up
5,000 nucleotides fzom an inpat pelynucleatide sequence of up to 32 kilobases. Similar primer
selociion programs have incorporated additional feutures for eapanded capabilities. For example, the
PrimOU primer selection program {available to the public trom the Genome Center at Liniversity of
Texas South West Medical Center, Dallas TX] is capablke of chaosing specific primers from
megubase sequences ond 1s thus uscful for designing primecs on a genome-wide scope. The Primer3
primer selection program (available 1o the public from the Whitehead [nstiture/MIT Canler for
Genome Research, Cambridge MA) allows the user 10 tiput a “mispeiring libracy,” in which
sequences Lo avoid as primer hinding sites are user-speeificd. Primer3 is useful, in patticular, for the
selection of oligonucleatides for microarrays. (The source code for the latter two primer selection
programs may also be obtained fram their respective scurces and modified 1o meet the user’s specific
needs.) The PrimeGen prograrm (avatlable to the public [rom the UK Human Genome Mapping
Praject Resource Centre, Cambridge UK) designs primers based on multiple sequence alignments,
thereby allowing selection of primers that hybridize o either the most conserved or least conserved
regions af alighed nucleic acid sequences. Bence, this program ix useful for identtication of both
unigue urd conserved aligonucieotides and polynucieotide fragments. The oligonuc keotides and
pelynucleotide fragments identified by any of the shove selection methods are useful in kybridization
lechnelogies. for example. s PCR or sequencing primers, nucroanay clements, of specific probes to
idemify fully or prrially complemenzary pulynucleotides in 4 sample of nucleic acids. Methods of’
oligonuelentide selection are not Limited to those described above.

A recombinant nucleic acid” ts @ sequence that is not naturally ocenming or his @ sequence
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that is madc by an artificiat combinatan of 1wo or more othetwise separated segments of sequenee,

This artificial combination is often zceomplished by chenical sybthesis or, more commonly, by the
arntificial manipulation of isolated segments of nucleic acids, e-g.. by genetic engineering techmgues
such as those described in Simbrook. supra. ‘The term recombinant ineludes nucleic acids that have
been altered solaly by addition. suhstiugtion, or deletion of a partion of the mucleic acid. Frequently, a
reetinbinant nueleic actd may include a nucleic acid sequence operably linked to a promoler
sequeniee. Such a recombinang pucleic acid may be part of 4 vector that is used. for example, to
wansform a cell.

Alternatively, such recembirant nucleic acids may be part of a viral vector, e.g., based on 2
vaceinia virns, that could be nse to vaccinate it mimmai wherein 1he recombinant nuckeic acid is
expressed, inducing a protective immunalugscal response in the marunal.

A Mregulatory element” refers 0 a nueleic acid sequence usually derived from unmanslated
regions of a gene and meludes enhancers, pramoters. introns, and 3 and 3 untranslated regions
(UTRs). Regulatory elements mrtecact with Jost or viral preteins which control transcription.
ranslation, or RNA stabthity,

“Reporter molecnies™ are chenieal or biochemicel meieties used for lsbeling a nueleic acid.
ammo acid. or antibody. Reporler maolecules include radionuclides: enzymes: fluorescent.
chemmiuminescent, or chromogenie agenis; substrates: cofactors; inhibitors: magnetic purticles; and
ather moictics known in the art.

An "RNA equivalent,” in reference 1o a DNA sequence. is comiposcd of the same linear
sequence ol nucleotides as the reference DNA sequence with the exceprion that all occomences of the
pittopenous base thymine are replaced with uracil, and the sugar backbone is composed of nhose
instead of degxyribose.

The 1ermm “sample™ is used in i1s broadest sense. A sample suspected of comtaining nucleic
acids encoding ETRN. or fragments thereof, or ETRIN itself, may comprise a bodily fluid; un extract
from a cell, chromasome, organelle. or membrane isolated from a celiz a cell: genomic DNA, RNA, or
cDNA, in seiution or bound o a substrute; a Lissue; a UssUL pring eic.

The 1erma ~specific binding” and “specifically binding™ refer to that intecaction befween a
protein or peptide and an agonist, an antibady, an antagenist, a small melecule, or any nuturat or
synthetic binding composition. The interaetion is dependent upon the presence of 2 particujar
structurs of the profain, e.g.. the antigenic determinant vr cpitape, reeogmized by the binding
molecule. For example. if an antibody is specific for epitope "A.” the presence of a polypeptide
comprising the epitope A, or the presence of free unlabeled A. in a reaction containing free labeled A
and the antibedy will reduce the amount of labeled A that binds 10 the antibedy.

The term “substantially purified” refers o nucleic acid or amino acid sequences that sre
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removed from their tatural environment and ave isolated or separated, and are ar least 60% free,
preferably at Jeast 75% froe, and most preferably ot teast 90%: free from other components with which
they are naturally associated,

A “substitution™ rafers to the replacement of ane or more amimo acid residues or nucleotides
by different amine acid residues or nuickeotides., respectively,

“Substrate” refers w any suitable rigid or semi-rigid support including membranes, filters,
chips, siides, wafers, fibers, magnetic or nanmagnetic beads, gels, tubing, plates. polymers,
microparlicles and capillaries. The substrate can have # varicty of surfuce forms. such as welis,
trenches. pins. channels and peres. w which pulynucleotides or polypeptides are bound.

A transeript image” refers o the collective pattern of gene expressian by a particnlar cell
lype or lissue under given conditions at a given time.

“Transfommuatian” describes 4 process by which exogenous DNA is imroduced into & recipient
cell. Transformation may oceur pnder natera] or artifictal conditions accerding 10 various methods
well kaown in the urd, and may rely on any known method for the insertion ol foreigm nucleie acid
sequences into a prokaryotic or cukaryotic host cell. The methed for transformmation is selected based
on the type of host cell being transfarmed and imay include. but is not limired to, bacteriophage or
viral infeclion, electroporation, hest shock, lipofection, and purticle bumbardment. The erm
“transformed” cells includes stably transfonned cells in which the inserted DNA is capable of
replication either 45 an anionomously replicating plasmict or as part of the host chromosome, as well
as transicrlly lransformed cells which express the inserted DNA or RNA (o limited perieds of linic.

A “rransgenic arganism,” as used herein, is ary organism, including but not limited o
animals and plants. itz which vne or mors of the celis of the organism contzins heeerologous nucleic
acid intraduced by way of human intervention. such as by transgemic technigues well known in the
an. The nucleic acid is introduced into the cell. directly or indirectly by introduction into a precurser
of the cell, by way of deliberate peneric raanipulation, such as by microinjection or hy infection with
arecombinunt virus. The term genetic munipulation does not include clessical cross-breeding, or jn
vitre fertilization, hut rather is directed 1o the introduction of @ recombinant DNA molecule. The
transgenic organisms conlempiated in accordance with the present invention include bacteria,
cyanobacteriz. fungt, plants, and animals. The isclaed INA of the present invention can be
introduced into the hast by methods known in the art, for example infection. transfection,
teansformation or Iranscomjugation. Techniques for transierting the DNA of the prexent invention
into such organisms are widely known and provided in references such us Sanbrook et al. {1989),
supra.

A “variant” of 2 partwcular nucleie acid sequence 1z defined as a nucleie acid sequence having

at least 40% seguence idemity to the particylar nucleic acid sequence over o certajn length of one of
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the nucleir acid sequences using blastn with the “BLAST 2 Sequencaes™ roal Version 2.0.9 (May-07-
1999} set ac default purameters. Such o pair of pucleic acids may show., Tor example, at least 30%, at
least 60%, at least 70%, at least 80%. at teast 83%. at feast 90%, at least 95% or at least 98% or

greater sequence identity over a certain defined length. A variant may be described as, for example,

an “ulletic” (us delined above), “spitce.” “specivs.” ur "polymorplie™ vanant. A splice varant may
have significant ientity to a reference malecule, bue wil) generally have a greater or lesser nunber of
polynucleotides due to alrernative splicing of exons during mENA processing. The corresponding
poiypeptide may possess additional fonctional demains or lack dumuing that sre present in the
reference molecule. Spectes variants ure polymucicotide soquences that vary from ane specics to
mother. The resulting polypeptides generally will have significanr zmine acld identty relative to
cach ather. A poiymarphic variant is a variation in the pelynucientide sequence of a particulsr gene
hetween individuals of a given species. Polymorphic varians aiso may encompass “single oucleotide
polymorphisms” (SNPs) in which the polyoucleotide sequence varies by one nuclestide base. The
presence of SNPs may be indicative of, far axample. u certain populaton, & disease state, or 2
propensity for a disesse state.

A variwi” of a parnevar polypeptide sequence is defined as a polypeptide sequence having
ar kast 40% sequence identity to the particular polypeptide sequence over a certain lengih of one of
1the polypeptide sequences using hlustp with the "BLAST 2 Sequences™ taol Version 2039 (May-07-
1999 set at default purameters. Such a pair of polypeptides may show. Tor example, at least S0%. at
leagt 60F, a1 least D%, at least BOE, at least Y%, at least 95%, or at least Y8% or greater sequence
wentity vver a certain delined length of one of the polypeptidus.

THE INVENTION

The invention is bused on the dizcovery of new human electron Lransfer proieins {ETRN). the
pulynuclectides encoding ETRN. and the use of these compositions for the diagnosis, treatment, or
pravention af cell proliferative disorders, reproductive disorders, and disorders of the imraune
response.

Table 1 tists the Incyle clones used o assemble full length nucleotide sequences encoding
ETRIN. Cofumns | and 2 show the sequence identification numbers (SEQ 1D NQs) of the polypeptide
and muclcatide scquence, respectively. Column 3 shows the clone IDs of the Ineyte clones in which
nucleic acids enceding each ETRN were ideniified. and column 4 shows the ¢1INA [ibraries from
which these clongs were isokited. Column 3 shows incyte cionas and their corresponding cDNA
libranes. Clones fur which cDNA Libraries are oo indscaled were derived from poaled cDNA
tibraries. The Incyte clones in calumn § were used o sssemble the comsensus nueleatide sequence of
each ETRN and sre useful as fragments in hybridization weeknolegics.

The colurmns of Table 2 show various properties of each of the pelypeptides of the invention:
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column | references the SEQ ID NO: column 2 shows the namber of amine acid restdues in each
polypeptide; eolumn 3 shows patential phosphorylation siles: column 4 shows potential glyeosylaton
sites; colomn 3 shows the amino acid residoes comprising signarore sequences and motifs; column &
shows homologous sequences as identifted by BLAST unalysis: and column 7 shows analytical
methods and o some cases, searchable databases 1o which the analytical methods were applicd, The
metheds of column 7 were used 10 characterize cach polypeptide through sequence homology and
protein motifs.

The columns of Table 3 show Lhe tissue-speeilicity and discuses, dtsorders, or conditions
associated with nucleotide seguences encoding ETRN, The first coluinn of Table 3 lists the
nucleotide SEQ I NOs. Columin 2 lists fragments of the nuclectide sequences of colomn | These
ragments are useful, for example, in hybridization or amplification technalogies o identtfy SEQ D
NO:O-10 and o distinguish between SEQ 1D NO:6-10 and related polynocleotile sequences. The
polypeptides encoded by these fragments ure uselul, For cxample, as immanagenic peptides. Column
3 hats nasue categories which express ETRN ax a fraction of tatal tissues expressing FTRN. Colomn
4 dists diszases, disorders. or conditiens associated with those tissnes expressing ETRN as a fraction
of tolal tissues expressing ETRN. Column 3 lists the vectors used o subcione exch clXXA ibrary.

The columns of Tabte 4 show descriptzons of the tssuces used to constract the cDNA libraries
from which ¢cIINA clones encoding ETRN were isolated. Column 1 references the nucleatids SEQ

ID NGw, column 2 shows the cDNA libraries fmom which these clones were 1sotated, and coluomm 3

shows the tissne angins and other descriptive infonmaticn relevant io the cDNA bbrares m coiumn 2.

SEQ ID NO:¢ maps to chromosome | within the interval frem 143.1 to 146.6 centiMorgans.
This interval also comtains a RAS gene associated with cancer.

SEQ TD NO:9 mups w chromosome ¢ within the imerval from 30,1 to 60.8 centiMorgans,
and w chromosome 9 within the interval from 65.0 to 78,4 ceniiMaorgans. The intsrval on
chromosome 4 within the interval lrom 51,1 10 60.0 cemiMorgans also conlains 2 gene associated
with cell protifiration. The interval on chromaseme 9 within the interval from 65.0 10 7.4
centiMorzans also contains a gene associaled with an auteimmune disorder,

‘The mvention also encompasses ETRN varianes. A preferred TR varianr 15 ane which has
at least about 80%:, or allemiively at leist aboul Y%, or even at least aboul $5% aming acid
sequence identity te the ETRN aming acid sequence, and which containg at fesst one functional ar
strucwtal chapaeleristic of ETRN.

Thie invenuon also encompasses polyvnocleatides which encode ETRN, In a particular
embodiment. the invention encompasses a polynucieatide sequence comprising a sequence selected
from the group consisting of SEQ ID WO:6-10. which encodes ETRN. The pelynucieotide sequences

of SEQ ITX NO:6-10, as presentad in the Sequence Listing, ewhrace the equivalent RNA sequances,
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wherein occurrences of (he nitrepenvus base themine are replaced with uracil, and the sugar hackbone
1s compased of ribose instead of denxyribose.

The invention alsa encompasses a variant of a palynucleotide sequence encading ETRM. In
particular. such a variant polynucleotide sequence will ave at [east about H¥F, or altematively ar
least about 55, or even at least about 35% polynucleotide scquence identity to the pelynucleotide
sequence enceding ETRN. A particular aspect of the invenion cncompasses a variant of 4
polynucicotide sequence comprising a sequence selected (rom the group consisting of SEC 11D NO:G-
L{ which has at least about 70%:. or alternatively at [east abaut 85%. or even at lesst about 95%
polynucleotide sequence identity 10 a noueleic acid sequence selected fram the proup consisting of
SEQ I NO:6-10. Any one of the polynucleotide variants described wbave can encixie an aminic acid
sequence which contains at least one functional or strucrural characteristic of ETRN.

Tt will be appreciaied by those skilled in the art that as a result of the degeneracy of the

genetic code, o multitude of pelynucleotide seyuences enceding ETRN, sume bearing minimal
similarity to the polynucieotide sequences of any known and naturslly vceurring gene, may be
produced. Thus. the invention conternplales euch and cvery possible variation of polynucleotide
stquence that could be made by selecting combinations based on passible coduen choices. These
combinations are made in accerdance with the siandard 1rpiet genetic cude ux applzd 1o the
polynucicetide sequence of naturally eceurring ETRN. and all such variations are to be considered as
being specitically disclosed.

Although pucleotide sequences which encode ETRN und its variants are geacrally capable of
hybridizing to the nuclentide sequence of the naturally eccurring ETRN under appropriately selected
conditions of stringency, it may be advantageous to producs auclentide sequences encoding ETRN or
its derivatives possessing a sabstantially different codon usage, £.¢., meluston of non-nawrally
acenrring codons. Codons may be selecled 1o increase the rate at which expression of the peptide
occurs in a particular prokaryotic or eukaryotic hosr th accordance with the frequency wilk which
particular codons are utilized by the host, Other reasons for subsiantially zltering the mucleotide
sequence enceding ETRA and its derivatives without altering the encoded anidno acid scquences
mchude the production of RNA transcripts having more desirable propertics, such as a preater
balf-life, than transeripts produced from the naturally ocourming seguence.

The invention also encompasses production of DNA sequences which encade ETRN und
ETRN derivatves, or fragments thereof. entirely by synthelie chemistry, After production, the
synthetic sequence may be inserted int any of the many available expression vectors and cell
systems using reagents well known in the art. Moreover, symhetic chemistry may be used o
introduce mutations into a sequence encoding ETRN or any fragment thereof.

Also encompassed by Lhe invention are polynucieatide saquences that are capable ot
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nybndizmg 1o the claimed polynucleotide sequences, and, in particnlar, to those shown in SEQ 1D
N(:6-10 and fragments thereol under various conditions of stingeney. {See. e.g., Wahl, G.M. and
5.L. Berger (1987) Methods Enzymal. 152:399-407; Kimmel. AR. (1987) Methads Enzymoi,

152:507-511.) Hybridization cenditions, inclu

g annealing and wash conditions, are descnbed in
“Definitions.”

Methods for DNA sequencing are well known in the arr and may be used 1o practice any of
the emmbodiments of the invention. The methods may employ such eneymoes as the Klenow Fragment
of DNA polymerase |, SEQUENASE (LIS Riochemical, Cleveland OH), Tay polvmerase {(PE
Biosystems, Foster Caty CA), thermostable T7 polymerase (Amersharn Pharmacia Bistech,
Piscataway NJ). or combinations of polymerases and proofresding exonucleases such as those found
in the ELOWNGASE amplification system {Life Technologies, Guithersbura M) Preferably,
sequence preparation is antomated with machines such as the MICROLAB 2200 liquid transfer
system (Hamihen, Renu NV, PTC200 thermal eycler (M Research, Wateriown MA) and ABI
CATALYST 800 thermal cycler (PE Biosystems). Sequencing i then carried oot using either the
ABI 373 or 377 DNA scquencing system (PE Biosystems), the MEGABACE 1000 DNA sequencing
system (Molooular Dynamcs, Sunnyvale CA). or other systems known in the art. The resulting,
sequences are analyzed using a variety of algorithms which are well known in the art, (See, e.g.,
Ausubrl, F.M. {1997 Short Protocols in Molecular Biology, John Wilcy & Sons, Rew Yoek NY, nnit
1.7, Moyers. R AL (1995} Molecular Biclogy and Bigtechno(epy, Wiley VCH, New York K'Y, pp.
B36-45%.)

The nucheic acid sequences encoding ETRIN may be extended utilizing 2 partial nucleotide
sequence and employing various PCR-based methods known in the art fo detect upstream sequences,
such as promoters and regulitory ¢lements. For exzmiple, one method which may be employed.

restriction

site PCR. uses unzversal and nested pruners to amplify unknewn sequence from genomic
DNA within a cloning vector. (See, e.g., Sackar, G. {1992) PCR Methods Applic. 2:318-321.)
Anather methad, inverse PCR, uses primers that extend in divargent directions to amplify unkrown
seqnence from a circularized template. The template s denved from restriction fragments comprising
aknown genoric lacos and surrounding sequences. (See, ep Trglia. T et al. {1988) Nucleie Acids
Res. 16:8186.) A third method, captore PCE, involves PCR amptification of DNA fragments
adjacent to known sequences in homan and yeast antificial chromosome DNA. (See, e.g., Lagerstram,
M. et al. (1991) PCR Methads Applic. 1:115-11%) In this method, muiliple restaclion enzyme
cligestions and lipatiehs may be used 10 inserc an engingered double-sranded sequence into a region
ol unknown sequence before performing PCE. Other methods whick may be used to retrieve
unknown sequences are known in the s, (See, ez, Packer, LD cnal, { 19911 Nuckeic Acids Res,

19:3055-3060). Additional iy, one may use PCR. nested primers., and PROMOTERFINDER libraries
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{Clonteeh, Pale Alto €AY 10 walk genomic DNA. This pruvedure averds the nwed Le sereen hibraties
and is uscful in ficding mtrenfexon junctions. For all FCR-based methods. primers may be destgned
using commertiaily available software, such as OLIGO 4.06 Primer Analysis software (National
Biosciences, Plymouth M) or another appropriate progran. o be about 22 to 30 nucicotides in
length. 1 have a GC coment of about 30% o more. and to anncal to the remplaie at temperatures of
abont BR*C 10 72°C.

When screening For full-Jepgth ¢DNAs, itis preierable to use librarics that have been
size-sclected 1o include farger cDNAs. In addition. random-primed Jibraries. which often include
sequences containing the 5 regions of genes, are preferable for situations in which an oligy &(T)
Library does not yield a full-length eDNA, Genormic fbraries may be uselul for extension of sequencs
inter 5 non-transcriked regulatory regions.

Capillary electropharesis systems which are commercially available may be ysed 10 analyze
the size or confirm the nucleotide segquence of sequencing or PCR products, In particudar. capillary
sequencing may emplay flowabls polymers for electrophoretic separation. four different nucleotide-
specific, laser-stimulated fluorescent dyes, and a charge conpied device camers for detection of the
emitted wavelengths, Outpuy/light tntensity may be converted 1o electrical signal using appropriste
software (c.o.. GENOTYPER and SEQUENCE NAVIGATOR. PE Biosysiems). and the enlire
process fram loading of samplex to computer analysis and electronic dita display may be computer
contolled, Capillary electrophoresis is especially praferable for sequencing smail DA (rzgments
which may be present in fimitedt amounts in a particular sample.

in another embodiment of the invention, polynucleonide sequences ot lragments thereof
which encede ETRN may be cleped in recombinant DNA molecu ks thae direct expression of ETRIN,
or fragments or Tuncrional eqaivalents thereol, in apprupriate bost cells. Due to the inherent
degeneracy of the genetic code. other DNA sequences which encode substantially the same or &
Tunctivoally equivalen amine acid sequence may be produced and vsed W express ETRI.

The nucleotide sequenccs of the present invention cun be engincered using methods generally
knewn in the art m order 1o atter ETRN-envoding seqaences for a varicty of purposcs including. hat
not limited to, modilication of the cloming, processing. and/or expression of the gene product. DA
shuffling by random [ragmentztion and PCR reassemily of gene fragments and syntieric
aligorucleatides may be used to engincer the nucleotide sequences, For example. oligonucleotide-
mediated site-directed mutagenesis may be used ro tnroduce multations thai create new restriction
sites, alter glyeosylation patterns. change eodon preference, produce splice variants. and so forth.

The nuclectides of the present invention may be subjected w DINA shuffling {echniques such
as MOLECULARBREEDING (Maxygen Inc., Santa Clara CA: deseoibed in U5, Patent Nuniber
5,837.458; Chang, C.-C. et al. (1999) Nat, Bivtechnal. 17:793-797; Christians, F.C. et al. {1999 Nat.

24
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Biatechnol. 17:259-264: and Crameri, A, ot al, (1996} Nat, Biotechnol, 14:313-319) 1o alter or
improve the hialogical prapertics of ETRN. such as its biolepical or enzymatic activity or ils abhity
1w bind 10 other molecules or compounds. DNA shuifling is a process by which a fbrary of gene
varants is pradueced using PCR-mediated recombination of gene fragrients. The library is then
subjected to setection or sursening procedures that identify those gene variants with the desired
properties. These preferred variants inay then be pooled and further subjected o recursive roands of
DNA shuffling aud selection/serecuing, Thus. genetic diversity {s created through “asuficial”
breeding and rapid molecular evolution. Fer example. fragments of a single pene containing randorn
point mutations may be recambined. screaned. and then restutiled until the desired properties are
optumized. Alrernatively, fragments of a given gene may be recombined with fragments of
homelogous genes in the same gene family, either [rom the same or ditferent species. thereby
maximizing the genetic diversily of multiple naturally occurnng genes in e dirceted and conrallable
manner.

In ancther eimbediment, sequences encoding ETRN may be syotkesived, in whole or in part.
using chemical methods well known in the art. (See, e.g.. Caruthers, MJH. et al, (1980) Nuclsic Acids
Syrmp. Ser, 7.215-

Alternatively, ETRN itself or o fragment thereol may be synthesized using chernical methods. For

,and Horn, T. et al. (1981) Nuecleie Acids Symp. Ser. 7:223-232.)

examnple, peptide synthesis can be performed using various salution-phase or solid-phase rechnigues.
(See. e.g., Creightan, T. (1984) Proteins, Structures and Malccular Properties, W1 Freaman. Mew
York KY, pp. 55-60; and Roberpe, LY. et al. (1595) Science 269:202-204.) Antomated synthesis
may he achieved using the ABL431A peptide synthesizer (PE Biosystems]. Additenally. the amino
acid sequence of ETRN. or any pent thereof. may be altered during <ivect synthesis and/or combined
with sequences from other protzins, er any part thereef. to prodace a variaot polypeptide or a
polypspride having & sequence of a naiurally occurring polypeptide.

The peptide may be substantially putified by preparative high performance liguid
chromatograpky. (See, e.p., Chiez, R M. and FZ. Regnier (19900 Methods Cnzymol. 182:3492-421.)
The compasition of the synthetic peptides may be confirmed by amine acid analysis or by
sequencing. (See, ¢.g., Creighton, suprs, pp. 28-53.)

In order to express a biologically active ETRN, the nuclestide sequences encoding ETRM or
derivalives thereof may be inseried into an appropriate cxprossion vestor, e, & veetar which contains
the necessary elements for ranscriptional and translational contral of the inseried coding sequenee
a suitable host. These elements include regulatory sequences, such as enbancers, constimtive and
indugible promoters, and 3" ard 3 untranslared regions i the vector and in polynucleotide scgquences
encoding ETRIN. Such elements may vary in their strength and specificity. Specific initiation signals

may also be used to achieve more efficient transtation of sequences ¢nceding ETRN. Sach signals

"o
&
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include the ATG mitiation codon and adjacent sequences, e.g. the Kozak sequence. In cases whare
sequences encoding ETRN and its ininztion codon and upstream regulatory sequences are msened
inle Lhe appropriate expression vector, no addinonal transcriptional or translatenal control signals
mav be necded. However. in cases where only coding sequence. or a Jragment thereof, is inserted
exogenous rranslational contral signals including an in-frame ATG initiation codon shauld be
provided by the vector. Exogencos translationat elemenrs and initiation codons may be of varions
origins, borh natural and synthetic. The efficiency of expression may be enhunced by the inclusion of
enhancers appropriate for the particular host cell systom used. (Sec, e.g. Scharf|, D. et al. (1994)
Results Probl. Cell Differ. 20:125-162.}

Methods which are well known w those skilled in (he art may be used o construct expression

vectars comaining sequences encoding FTRIN and approprite transeriptionzl and frnslational

control elements. These methads include ip vilro recombinant DNA fechniques, synthetic technignes.

and in viva genetic recombination. (Sec, ¢, Sambrook, I, et ol (1989) Molecular Clening, A
Laboratory Manual, Cold Spring Harbor Press, Plainview NY, ch. 4, B, amf 16-17: Ausubel, F.M. et

al. (1995} Current Prutocols in Molecular Biology, John Wiley & Sons, New York MY, ¢h. 9. 13, and

16.)

A variety of expression vectarhost sysiems may be ublized W conlain and express ssguences
encoding ETRMN. Theye include, but are not Himited o, microorganisms such as bacleria transformed
with recombinant bacieriophage, plasimid. or cosmid DNA expression vectors; yeast transformed with
yeast expression vectors: insect cell systems infecled with viral expression vectors fe.g., baculovirus):
plant cull systems inmsformed wilh viral expression veetors (¢.2., canliffower mosaic virus, CaMy,
or tobacce mosaic virus, TMV) or with bacterial expression vectors (e.g.. Tt or pBR322 plasmids): or
animal cell systems. (See, e.g.. Sambrook, supra: Ausubel, supra: Van tHeeke, G. and 8.M, Schusier
(1989) 1. Biol. Chem, 264:3503-5509; Bitter. G.A. et al. {1987) Methods Enzymel. 153:516-544;
Scorer, C.A. et al. (1994) BiwTechnotogy 12:183-184: Engelhard. 2K, et al, (1494} Proc. Matl.
Acad. 5ci. USA 91:3224-3227; Sandiy, V. et al. (1996) Hum. Gene Ther, 7:1937-1945: Takamalsy,
N. {19873 EMBQ }. 6:307-311; Coruza, . et al. (19%54) EMBQ I 3:1671-1630; Broglie, R e1al.
{1984} Science 224838 843 Winter, 1. et al. (1991} Results Probl, Cell Differ. 17:85-105: The
McGraw Hill Yearbook of Science and Technology (1992) McGraw Hill, Mew Yock NY, pp
191-194; Logan, . and T. Shenk (1984) Proc. Nutl. Acad. 3c1. USA $1:3655-365%: and Harringion,
L1 etal. (19971 Nat. Gepet. 15:343-3535) Expression vectars derived from retroviruses,
adenoviruses, or herpes or vaccinia viruses. or from various bactenal plasmids. may be used for
deltvery of nucleotide sequences to the targeted organ, tssue, or cell peputation. {See, e.z.. Di
Nicola, M. et al. (1998) Cancer Gen, Ther. 3(6):350-356: Yu, M. et al._ {1993) Proc. Nar!. Acad. Sci
USA WK 13):6340-6344; Buller, R.M. et al. {1985) Naturc 317(6040):813-815; McGregor. DP. et al

20
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(1994) Mol. Immunol, 31(31:219-226; and Vernii, 1 M. and N, Sotmia (1997} Nature 389:239-242.)
The invention is pot limited by the host cell eroplayed

In bacterial kystems, 3 number of cloning and cxpression vectars may be selected depending
upon the use intended for pelynuclectide sequences encoding E'TRN. For example. rautine cloning.
subcloning. and prepagation of pelynucleotide sequences encoding ETRN can be achieved using &

multifunctional Li, coli vector such as PBLUESCRIPT (Steatagens, La Jolla CAY of PSPORTI

plasmict (Lile Technelogies). Ligation of sequences encading ETRN into the vectar's maltipk
cloning site disrupts the lacZ gene. allowing a colorimeinic sereening procedure for identificanon of
wansformed bacteria containing recombinant molecules. In addinon, these veetors may be pseful for
in Vit transeriplion, dideoxy sequencing, single strand reseus with halpsr phage, and creatton of
nested deletions in the cloned sequence. (Sce. ¢.g,, Van Heeke, G. and § M. Schuster (19%9) J. Biol.
Chern, 264:5503-5509.) When large quanities of ETRM are needed, ¢.g. for the production of
antibodies, vectors which direct high level expression of ETRN imay be usad. For example, vectors
containing the strang. inducible TS or T7 bacleriophage pramoter may be used.

Yeast expression systems may be used Tor production of ETRN. A numbet of vectors

containing constiulive or inducible prometers, such as alpha factor, alechol oxidase, and FGH
promaters. may be used in the yeast Saccharomyces cergyisize or Pichia pastosis. In addisian. such
vectors direct either the secretion or intracellulur retention of expressed proteins and enable
integration of foreigm sequences inta the host gerome for stable propagation. (See, e.g.. Ausubel,
1995, supra: Bittcr. supra: and Scorer. supra.}

Plant systems may also be used for expression of ETRN. Transeription of sequences
encoding ETRN may he driven viral promoters. c.g., the 355 anit 198 promoters of CaMV nsed alone
or in combination with the omega lcader sequence from TMV (Tukamatsu, N. (1987) EMBO 1.

such as the small sehunit of RUBISCO or heat shock

¢:307-311) Altemativaly. plunt promolers
promoters mity be used, (See, .., Coruzzi, supra. Broglie. supra: and Winter, supri.) These
conslrucls cen be introduced into plant cells by direct DNA transformation or pathogen-mediated
transfectian. (See. .2, The McGraw Hill Yearbook of Science and Technology (1992) McGraw
Hill. hiew York NY, pp. 191-196.)

In mammalian cells, s pumber of virsl-based expression systems may be urilized. [n cases
where an adenovirus is used as an expression vector. sequcaces encoding ETREN mey be ligated inta
an adenovirus cransceription/translation complex consisting of the late promoter and tripartite leader
sequence. Insertion in a non-essential E1 or E3 region of the vitul genome may be used W obiain
infective vims which expresses ETRN in host cells. {See, e.g., Logan, 1. and T. Shenk {1984) Proc,
Natl. Acas. Sei. USA 81:3655-3639.) I[n addition, trunscription cnhancers. such as the Rous sarcoma

vims (RSV) enhancer, may be used to increase expression in mammalian host cells. SVaQor EBV-

ra
b}

JP 2004-500032 A 2004.1.8



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

235

(95)

WO 05969 PCTAUSII 19035

based vectars may also be used for high-fevel protein cxpression,

Human artificial chromosomes (11ACs) may also be employed ta deliver larger fragmunts of
DA than can be contained in and expressed from a plasmid. HACs of aboni 6 kb to 10 Mb are
construcied and delivered via conventional delivery methods {Jiposomes, palycationic amina
pelymers. or vesicles) for therapeutic purposes. (See, e.g.. Harrington, 1., et al. (1997) Nal. Genet,
15:345-3550

For long term production of recombinant proteins in marwmalian sysiers. stable expression
of ETRM in ccll Jines iz preferred. For example, sequences encoding FTRM can be transfarmed into
cell lines using expression vectars whick may contain vical onging of replication andfor endogenons
expression elements and a selectable marker gene on the same or on & scparate veeior, Following the
atroduction of the veetor, cells may be altowed to grow for about 1 (o 2 davs in enriched media
before being switched 10 selective media. The purpose of the selectabis marker is 1o conlbier resistance
to 4 selective agent. and its presence aliows growth and recovery of celds which successfully expres:
the mtroduced sequences. Resistant clones of stably rransformed cells may be propagated using
tissue culrare techniques appropriare 1o the cell type.

Any numhber of selection systems may be used w reeover ransformed cell lines. These
include. bui are not limited to. the herpes simplex virus (hymidine kinase and adenine
phospharibnsyirransferase penes, for use tn & and apr cells, respectively. (See, e Wigler 3. et
al. (1977) Cell 11:223-232; Lowy, L et al, (1950) Cell 22:817-823.) Also, antimetabolite. antibiotic,
or heabicide resistance can be used as the basis for selection. For example, dhfr confers resistance 1o
metheirexate: #ea confers resistnee (o the ammoglycosides neomyein aad G-418: and wfs and pat
confer res

Wigler. M. e al, (1980) Proc. Natl, Acad. Sci. USA 77:35367-3570; Colbere-Garapin, F. et al. (1981}

istance to chlorsultoron and phosphinotricin acerylransferase, respeetively. (Sce, e.g..

1. Mok, Biol. 150:1-14.} Additional selectuble genes have been describud, e.g., rrpB and hisD2, which
alter cellubar requirements (or metabolites. (See, ez, Hartman, S.C_ and R.C. Mulligan { 1988) Proc.
Nail. Acad. Sci. USA 85:8047-8051.) Visible markers, e.g.. anthocyanins, green flunrescent prefeins
(GFP: Clentech). § glucuronidase and its substrate $-glpcurenide, or luciferase and its substrate
Inciferin miy be nsed. These markers cun be used not anly to dentify transformants, but also to
quantily the amount of transient or stable protein expression atiributable o a specific vector systen.
(See, e.g.. Rhodes, CAL (1995) Methads Mal, Bial. 55:121-131)

Although the presence/absence of marker gene expression suggesis that the gene of intersst is
also present, the presenee and expression of the gene may need 1o be confirmed. For example, if the
sequence encoding ETRN is inserted within a mwarker gene sequence, Lransiarmed cells containing,
sequences encoding ETRIN can be identitied by the absence of marker gene function. Allemnatively, a

muarker gene can be placed in tandem with a sequence ercoding ETRN under the vontrol of a single

JP 2004-500032 A 2004.1.8



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

n

0

25

30

35

(96)

W 01/05569 PCT/US00/ES036

promoter. Expression of the marker pene in respense to induction or selection usually indicates
expression of the tandem gene as wall.

In general, host cells that contain the nucleic acid sequence encoding ETRIN and that express
ETRN my be identified by o variewy of procedures known to those of skill in the ant. These
procedures include, but are nol lmiled (o, DNA-DNA or DNA-RNA hybodizations. PCR
amphfication, and protein bicassay ov immuncassay techniques which include membrane, solution. or
chip based echnologies for the detection and/or quantification of nucleic acid or protein sequences.

Immunalogical methods for detecting and measuring the expresston of ETRN using either
specilic pulycional or monocanal antibodies are knowiin the art. Hxamples of such technigques
inelude enzyime-linked immmimaosorbent assays (ELISAs). radicinrminoassays (RIAs), and
fluorescence aetivated cell sorting (FACS). A rwo-site. menoclonal-based immunroassay wilizing
rmonoclonal antibodies reactive to two non-interfering epitopes on ETRN 15 preferred, but a
compeiinve bainding assay may be employed. These and other assavs are well known 1o the an. {Sce,
e.g, Hampton, R. et gl, (19%0) Seralogical Metheds, a Laboratary Manoal, APS Press, St Panl M,
Seet. IV Coligan, 1LE. et al. (1997} Current Protoeols in Irmunolugy, Greene Pub., Associates attd
Wiley-Interscienee, New York WY and Pound, 1.D. (1998) Inutinnochemical Protacols, Homana
Press, Totowa NI )

A wide vermety of fabels und conjugation techmques are known by those skilled in the art and
may be used In various nucleic acid and amino acid assays. Means for producing labeled
hybridization ot PCR probes for detecting sequences related ro polynucleotides encoding 1TRN
include ohgelubeling, nick translztion, end-labeling, or PCR amplificution using o labeled aucicotide.
Alemarively, the sequences encoding ETRN, or any fragments thereof. may be cloned into a vecror
for the production of an mRNA probe. Such vectors are known in the ar, are commercially available.

und may be used Lo synthesize RNA probes in vitro by addition of an appropriute RNA palymurase

such as T7, T3, or 596 and labelcd nucleotides. These procedures may be conducicd using a varicty
of commercially available kits. such as those provided by Amersham Pharmacia Biotech, Promega
{Madison W1, and LIS Biochemical. Suitabie reporter molecules or Jebels which may he wsed lor
ease of detection include radionuclides, enzymes, Muarescent, chemiluminescent, ur chramogenic
agents, as well as substrutes, cofzetors, nhibitors, magnetic particles, and the like.

Bust ecfls ransformed with nuclectide sequences encoding ETRN may be cultuged under
conditions seitable for the expression and recovery of the pratein from call culture, The protein
produced by & rransformed cell may be secreted or retained intracellularly depending on the sequence
andior the vector used. As will be undersioad by those of skiil in the e, expression vectors
containing polynucleatides which encode KTRN may be designed to contain signal sequences which

direct secretion of ETRN through a prokaryatic or eukaryotic cell imembrane.
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In addition. a host eell strain may be chosen for its ability to modulate cxpression of the
insented sequences or to process the expressed protein in the desived fashion. Such mwdifications of
the pulypeptide include. but ate not limited o, acetylation, carbaxylation, glycosylation,
phosphorylation. lipidation. and acylatten. Post-translational processing which cleaves a “prepro™ ar
“pra” form of the protein may also be used o specify protein targeting, folding. andfar activiry.
Iifferent hast celis which have specific callular machinery and charactenstic mechanisms for

post-ranslational activities (e.g.. CHO. HeLa, MDCK, HEK293. and WI38} are gvailuble from the

American Type Culure Collecnon (ATCC, Manassas ¥A) and imay be cliosen to ensure the carract
modification and processing of the foreigm protetn,

Iz another ermbodiienent of the invention. ratural, modified, or recombmant nuckeie acxl
sequences encoding ETRIN may be ligated to a heterologous sequence resnlting in reanslation of a
fusion pratein in any of the aforementioned host sysmems, Tor example, a chimeric ETRIN prorein
conlaining a helerologous maiely that can be recognized by a commercially available antibody may
facilitate the sereeming of peptide libraries for mhsbitors of ETRK activity. Heterologons protem and
peptide moieties muy also facilitate purification of fusion proteins using commercially available
afimly matrices, Such moieties include, but are nol limited to, glutathione S-tronsferase {(GST),
maltase binding protein (MBI?), thioredoxin (Trx}, calmoduiim binding peptide (CBP), 6-Hiz. FLAG,
e-mive, and hemagglotinin (HA). GST, MBP, Trx, CBP, and &-His enable purilicalion of thetr
cognate fusion pruteins on immohilized glutathione, maltose, phenylarsine exide, calmoduolin, and
metul-chelals resins., respectively, FLAG, c-myc, and hemagglutinin (HA } enable immunocaffiniy

urification of {usion proteins using com ially available 1
P! |:4 ¥

Fand polyclonal antibodres
that speeifically recognize these epitope tags, A fusion protein may alse be engineered io conlan a
profealytic eleavage sitg ocated between the ETRN encoding sequence and the heterologous protein
sequence, so thut ETRN may be cleaved away from the heterologous moiety following purification.
Meiheds (or fusion protsin expression and purification are discussed in Ausube] (1993, supra. ch. 10}
A variety of commercially evaitable kits may also be used te facilitate expression and parification of
fusion proteins.

In a further embodiment of the invention, synthesis of raciolabeled ETRN may be achieved in
¥itro using the TNT rabhit retivulocyle lysate or wheat germ extract system {Promega]. These
systems conple transeription and translation of protein<oding sequences operably associated with the
T7. T3. or §P6 promoters. Translation takes place in the presence of a radiolabeled amine acid
precursor. for cxample. ¥5-methionine.

ETRN of the present invention or fragments thereol may be used to sercen for compuounds
that speeifically bind to ETRIN. Al least one and up to a pluraiity of test compounds may be serepnsd

for specific binding w ETRN. Examples of 1ear compounds include antibodics, oligonucleotides.

30
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proteins (&40, receptors), or small molecules.

In ene embodiment, the compound thus iderified is ¢losely related 1o the natural ligand of
ETRM. c.g.. & ligand or fragment thersof, a narural substrate, 2 stroctural or fanctional rimetic, or a
natural binding partmer. (Sex, Coligaa. LE. et al. (1991) Current Protocols in Inmungloey {2}
Chapter 5.} Similarly. the compound can be closely refated to the natural receptaor ta which ETRN
hinds, or 1o a1 least it fragment of the receptor, e.g.. the ligand binding site. In cither case, the
compound can be tabonalty designed using known techniques. In one embodiment, sereentng for
these compounds involves producimg appropriate cells which express ETRN, either as a secrated
protein or on the cell membrane. Preferned cells inchude eclls from mamimals, yeast, Drogophila, or
E. coli. Cells expressing ETRN or cell membrane fructions which contain ETRN are then contacted
with 2 test compound and binding. stimutarion, or inhibitior of activity ef either ETRN or the
compound is analyzed.

An assay may simply test binding of a test compound (o the polypeptide, wherein binding is
detected by 2 fuorophore. radigisotope, enzyme conjugate. or other detectabke (abe). For exampte,
the assay may comprise the steps of cambining, at least ane st compaund with ETRNN, cither in
solution or affixed to a selid support. and detecting the binding of ETRN to the compound.
Alernatively. the assay may deteet or measure binding of a test compound in the presence of a
labeled competitor. Additionally, the assuy may be carried out nsing cell-free preparations. chemical
libraries, or nataral praoduct mixtures, snd the rest compound(s} may be free in solution or affived te «
solid support.

ETRIN of the presett invention or fragmenis thereof may be used to screen for compounds
tat meduolite the activity of ETRN. Such compounds miy include agonisrs, antagonists, o partial or
inverse agonists. In onc cmbodiment, an assay is performud under conditions permissive for ETRN
activity, wherem ETRN is combined with at leasi one test cornpound. and the activily of ETRN in the

presence af o test compound ix compated with 1he activity of ETRN in the absence of the test

eompound. A change in the acti

ty of ETEN in the presence of the test componnd ig imdicative of o
compound that modulalex the activity of ETREN, Alternatively. & tost compound is combined with an
in_vitro or celi-free system comprising ETRN under conditions suitable for ETRN activity. and the
assay is performed. In either of these assays, a test conpound which modulates the activity of ETRN
may do so inditectly and need not come i direct contact with the tea compound. At least one @nd up
lo a plurality of test compounds may be sereened.

In anather embodiment. polynuclectides encoding ETRN or 1heir mammalian homologs may
be "knocked out” 1n an animal smodel system using homologous recambinarion in embryonic sterm
(ES) cells. Such technigues 2re well known in the art and are wsefel for the generation of animal
models of human disease. (See. e g.. U5 Patent Na. 5,175.383 and 1.8, Pawem No, 5.767.337.} For

3N
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example, mouse B15 cells, such as the muouse 12945y cell Tine, are derived from the eacly mowse
cbrvo and grown in culture. The ES eclls are transformned with a vecter contatning the gene of
interest disrupted by a marker gene. e.g.. the neomycin phosphotransterase gene {neo: Capecchi,
MR, (1989) Science 2420 128812921 The vector inegrates into the cotresponding region of the host
genomie hy hemologous recombination. Alternatively. homalogous recombination takes place using
the Cre-lox P system ke knockoul 2 gene of imerest in a tissue- of developmental stage-specific
manner {Marth, 1.0, (19961 Clin, Invest. 97:1999-2002; Wagner, K., et ). {(1997) Nucteic Acids
Res. 25:4323-4330). Transformed ES ¢clls are jdentified and microinjected intw mouse cell
blastocysts such as thase from the CSTBL/G maonse strain, The blasiocysts ate surgically transfemed
10 psendapregnant dams. and the resulting chimertc progeny are genolyped and bred 1o produce
heterozygous or homuzygous strains. Transgemic animals thus generated may be 1ested with porential
therapeutic or toxic ugents,

Polynucleatides encoding ETRN may alse be manipuiated in vitro i ES cells derived from

hvmen blastocysts. Human ES cclls bave the potential io differen iate wto at least eight separate cell
lineages inchiding endodenm, mesederm, and ectodermal call types. These cell hneages dilfercntine
into. for example, peural cells, hemaepuietic lineages, and candivmyocytes (Thomson, S.A. ctal.
(1998} Science 282:1145-1147}

Folynucleotides encoding ETRN can also be used o create "knockin®™ temanized animals
(pigs) of transgenic animals (miee o fars) o model aman disease. With knockin technolegy, u
tegion of a polynucieotide encading ETRN is injecred inte animal ES cells, and the injected scquence
integrates into the animal ccll genome. Transformed cells ure injeeted into blastulac. and the
blastolae are implanted as described above. Trunsgenic progeny or inbred lines arc studied and
treated with potentiat pharmaceutical sgents to obtain information on treatment of & heman disease.
Alternatively. a maimmnal inbred 1o overexpress ETRM, e by secreting ETRN inits milk. may ulso
serve as a convenient source of that protein (Janne, J. et al, (1998} Biotechnuol, Anou. Rev, 4:55-74).
THERAPELUTICS

Chemical and structoral similarity, e.g.. in the context of scquences and motifs, exists
between regions of ETRN and electron transfer proteins. In addition, the expression of ETRN is
closely associated wilh reproductive and cell preliferative tissue. Therefore. ETRN appears to play i
role in cell proliterative disorders, reproductive disorders, and disorders of the inunune response. In
the treatment of disorders associuted with increased TN expression or activity, it 16 destrable ta
decrease the expression or activity of ETRIN. In the treatment of disorders associated with decroased
ETRN expression or aclivity, if is desimble tw increase the expression or activity of ETRN.

Therefore, in one embodiment, ETR M or a fragmen or denvatives thereof may be

administered to a subpect 1 ireat of prevent a disorder assoctaled with decreased expression or

az
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activity of ETRN. Examples of such disorders inciude, byt are nor Jimited to, a egl) proliferative
disorder such as actinic keratosis, arterioselerosis, stheroselerosis. bursitis, exerhosix, hepatins, mixed
conmective tissue distase (MCTD), myelofibrosis. paroxysmal noctumal hemoglobinuria,
pelycythemia vera. psoriasis, primary thrombocythemia, and cancers tneluding alenocarcinora,
leukemia, Iymphama, melanonu, myeloma, sarcoma. teralocarcinena, 2nd, it partealar, cancers of
the udrenzl gland, bladder. bone, bane murrow, brain, breast, cervix, gall bladder. ganglia,

gastrointestinal tract. heart. kidney. liver. lung. muscle. ovary, pancreas, parathyroid, penis, prostale,

salivary glands. skin, spleen. testis. thymus. thyroid, and uterus: 2 reproductive disorder such as a.

disorder of prolactin production, infertility. including whal discase. uvulatory defects. and
endomelnosis. a disruption of the estrous eyele, a disrsption of the menstrual cycls, poiyeystic ovary
syndrome. avarian hyperstinulation syadrome. an eadometrizl or vvarian wwmor, o ulerine libroid.
artoimnune disorders. an ectopic pregnancy, and teratogenesis; cancer of the breast. fibrovystic
breast diseuse, and galuctorthen; o disruption of spermarogenesis, abnormal sperm physiology, cancer
of the testis, cancer of the prostate. benign prasiatic hyperplusia. prostatitis, Peyronies dissase,
impotence, carcinema of the male breast, and gynecanastia: and a disorder of the immunc response:

such as avguired immunedeficiency syndrome (AIDS), Addison's disease. adult respiratory disiress

syndrome. allergies, ankylosing sponcylitis, amylotdosis, anemia, usthnm, stherosclerosis,
autoimpune hemelytic anemis, aulontmune thyraidics, autwinunone polyendocrinopathy-
candidiasis-cetodermal dystrophy (APECED}, bronchitis, cholecystitis, contact dermatitis, Crohn's
disense, atopic dermatitis. dermatormnyositis. dibetes meilitus, emphysema, episedic lymphoepenia
with lymphocytotoxins, erythroblastosis fetalis, erythema nodosam, atrophic gastritis,
glomerulonephrius, Goodpasiure's syndrome, gout. Graves® discase. Hashimoto's thyroidins,
hypereosinophilia, icritable bawel syndrome, mulbtipls sclerosis, myasthenia gravis, myacardial or
pericardial inflammation, ustecarthrilis, ostesporasis, pancreatitis, polymyasitis, psoriasis, Renei's

syndrome. theumatoid anhrils, scletoderna, Sjggren's syndrome, systernic anaphylaxis, systemic

upus erythematosus, systemnic sclerosis, thrombacytopenic purpura, ulcerative colitis, uveitis, Wuerner

syndrome, complications of cancer, hemudialysis, and extracorporeal circulation, viral, bacterial,
fungal, parasitie, protozoat, and helminthic infections.

Ttz another embadiment, u vector capable of expressiny ETRN or 2 fragment or derivative
thereof may he administered to a subject 10 treat or prevent a dixorder associated with decreased
expression or activity of ETRN including. bot nat limited to. those described above.

1n 2 further embodiment, o pharmacentical compesition cormnprising 4 substantially purified
ETRN in conjunction with a suitable phatinaceutical carrier may be adminisiered w a subjeet o weat
or prevenl i disorder associated with decreased expression or aclivily of ETRIN including. but not

limited 10, thoss provided above.
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in still another crbodiment, an agomst which madulates the acrivity of ETRN may be
administered 10 a subject 10 trear or prevenr A disorder assaciated with decreased expression or
activity of ETRM including, but nat limited 0. thase lisied ahove.

In a further embadioent, an antagomst of ETRN nay be admimistered to a subject 1o treat ar
prevent & disorler ussociated with increused expresston or activity of ETRN. Examples of such
disorders include, but are not imited to. those cell proliferatve disorders, reproductve disorders, and
disorders of the immune response doscribed above. In one uspect, an antibody which specifically
binds ETRN may be ysed directly as an antagonist o indirectly ax a targeting or defivery mechansm
for bringing a pharmacentical agent to cells or tssues which express ETRN

In an additional embediment. & vector cxpressing the complement of the polynucleatide
enceding ETRM may be administered to a subject 1 reat or prevent a disorder associated with
ereased expression or acriviry of ETRN including, but not limited to. those described above.

In other embodiments, any of the proteins, antagonists, antibodies. agomists, complementary
sequences, ot vectors of the invention miy be administered in combination with ather appropriate
therapeutic agents. Sclection of the appropriare agents for use in comhinacion therapy may be made
by one of ordinary <kill in rhe art, according to conventional pharmacentical principles. The
combinalion ol therapeutic agents may act synergistically lo effeet the treatment or prevention of the
various disorders descnibed above. Using this appreach. one may be able ra achieve therapeutic
efficacy with lower dosages of each agent, thus redocing the potential for adverse side #ffects.

An untagomist of ETRN may be produced uamg methods which are generally known in the
art. In particular. purificd ETRN may be vsed to praduce antihodies ar ro screen libraries of
pharmaceutical agents w identily those winch specifically bied ETRN. Antibodies o ETRN may
ulso be generated using methods that are well known in the art. Such antibodies may include. but are
not limited to, polyclonal. monoclonal, chimeric. and single chain antibodics. Fab fragmenty, and
fragments produced by a Fab expression library. Neutralizing antibodies (i.e., those which inhibit
dimer formation) are generally preferred for therapeutic use.

For the production of antibodies, various hosts including goats, rabbits, rats, mice. bumans,
and others may be immunized by mjeetion with ETRIN or with any fragment or oligapeptice thereofl
which has immunogenic properies. Depending on the host species, vanbus adjuvants may be used (o
increase immunological respanse, Such adjuvants inchude, but are not Timited to, Freund ', mineral

bstances such ax (ysolecithin, plurome

gels such as alominum hydroxide, and surface active
poiyuls. palyanions, peplides, oil emulsions. KLH. and dinitrophicnol. Amoag zdjuvants used in
humiams, BCEG (bacilli Calmette-Guerin) and Corynebactedunn parvurm sre espeeially preferable.

[t is preferred that the oligopeptides, peptides. or fragments used 10 induce antibedies ta

ETRM have an amine acid sequence consisting of ar least abour $ amino acids, and generally wiit

34
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consist of ot teast about 10 mmino acids. 101s absu preferable that these oligopeptidus, peptides, or
fragments are identical o a portion of the anune actd sequence of the natural prowin, Short stretches
of ETRN amine acids may be fused with those of anather protein, such as KLH. and apiibodies 10 the
chimeric molecule tnay be produced

Menoclonal anniodies to ETRN may be prepared using any technigue which pravides for the
preduction of antibody melecules by continuous cell lines o colture. These include, bul are not
{imited ko, the bybridoma teehnique, 1he human B¢l hybridoma technique, and the EBV-hybridoma
technique. (See, e.p., Kohler, G. et af. (19735} Nanure 256:493-497; Kazbor, D. et gl. (1983) ).
Lomune). Methods 81:31-42; Cate, R, en el (1983) Proc, Matl, Acad. Sci. USA 80:2026-2030; and
Cole, 5.F. ¢t al. (1984) Mol. Cel!l Biol. 62:100-120.)

In actdition, techniques developed for the production of “chimeric antibodies.” such as the
splicing of mouse antibody genes te human antibody genes 10 obtain & molecule with spproprise
antigen specificily and biological activity, can be used. (See. e.g.. Momson, 5.1, 21 al. {1984) Proc.
Natl. Acad. Sci. USA 81.6851-68335: Neuberger. M.S, et al, (1984 Natore 312:604-608: and Takeda,
S.ctal. (1985} Nature 314:452-454.) Alternativety, techniues desenibed for the production of single
chain anuibodies may be adapted, using methads known tn the art, 1o produce ETRN-specific single
chain antibodies, Antibodics with related specificity, bur of distinet idiotypic composition. may be
generated by chain sbuffling from randemn combinutorial tmmunoglabubin libraries. (Sze, e,
Burton. D.R. {1991} Proc. Natl. Aced. Sci. USA 88:10134-10137)

Antibodies may alsa be produced by inducing in vive production in the Lymphocyte

populatien or by screensng immunoglebulin libraries or pancls of highly speciftc binding reagenls as
disciosed n the literatore. (See, eg ., Orlandi, R eral. (198%) Proc. Natl. Acad. Sci. USA
86:3833-3837, Winter, G. et al, (1991} Nature 349:293-299,)

Antibody fragments which contain specific binding sites for ETEN may aiso be generated.
For example. sach fragments include, bul are not lirited 1o, Flab'), fragments produced by pepsin
digestion of the antibody molecule and Fub fragments generated by reducing the disulfide badges of
the F(ab)Z fragments. Aliernatively, Fab expression libraries may be constructed to allow rapid and
casy idennfication of monoclonal Fub fragments with the desired specificity. (See, e.g.. Huse, W.D.
et al. {1989) Scicnce 246:1275-1281.)

Vanous imunvassays may be used for screening to identify antibodies having the desired
specificity. Numerous protocols for competitive binding or immunoradiometric assays using either
polyclonal or monoclonel antibodies with established specificiies are well known inthe art. Soch
immunoassays typically inveive the measurement of complex formation between ETRN and fis
specific anthady. A two-site, monoclonal-based immonoassay utilizing monactonal antibodies

reactive 1o two non-interfering ETRN epitopes is generally used, but a competitive bindmg assay may
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alse be ernploved (Pound, aupza).

Various methnds such as Scatehard analysis 1n conjunction with radicimmunuassay
techniques may he used ta assess the affimity of wibodics for ETRN. Affinity is expressed as ai
associatien ronstant, K,. which is defined as the molar concentration of ETRN-antibady complex
divided by the malar corcentrations of free antigen and free antibody under equilibrium conditions,
The K, determined for a preparation of polyclonal antibodies, which are heteregencous in thefr
affinitics for maltiple ETRN cpitopes, represents the wverage affinivy, or avidity, of the antibodiex for
ETRN. The K, determined for a preparation of monoclonal antibadies, which are menospeeific fera
parciculur ETRN epilope. represents o true measure of affinty. High-affinity snnbedy preparations
with K, ranging from sbout 10” (o 10" Lanole are preferred for use in immunoassuys in which the
ETRN-antibady complex must withstand rigorous manipulations. Low-afTinity antibody preparations
with K, ranging from about 10 to 107 Limale are preferred for use in immunapurification and sinlar
procedures which whimutely require dissociation of ETRN, preferably in active fonm, from the
antibody (Cacty, ID. (1988} Antihodies, Volome I* A Practical Approach, IRL. Press, Washingon DC.
Liddell. J.E and A, Cryer ({1991) A Pructical Guide to Moneclenal Antibodies, Johr Wikey & Sons,
MNew York NY).

The riter and avidiry of potyclonal antibody preparations may be further evaluated o
determine the quality and suitability of such preparations for certain downstream applications. For
example. a polyelonal aniibedy preparation containing at feast 1-2 g specific antibedy/ml,
preferably 510 me specific antthodyiml, is generally employed in pracedures reguinng precipitation
ol ETRN-anlibody complexes, Procedures for evaluating antibody specifictty., titer, and avidity, and
guidelines for antihody quality and usage in various applications. are ganerally available. (Sve.v.g.
Caity, supra. and Coligan et al.. supra.)

L another embuodiment of the nvention, the polybucicorides enceding ETRN. or any
fragment or complement thereof, may be vsed for therapeutic purposes. In ong aspeet. modifications
of gene expression can be achieved by designing complementary sequENces of antisense molecules
{DNA, BNA, A, or madified oligonucleotides) o the coding or regulatory regions of the gene
encoding ETRN. Sach technolagy is well known in the art, and antiscase obgonucleotides or larger
lragments can be designed from vatious locations atong the coding or control regions of sequences
encading ETRN. (See, 5. Agrawal. S, ed. {1996} Antisensc Therapeyiics. Humana Press Inc.,
Tukzwa NJ.)

In therapeutic pse. any gene delivery system suitable for introduction of the antisense
sequences into appropriate target cefly can be used. Antisense sequences can be delivered
sntruceltulurly in the form of an expression plasmid which. upon ranseription. produces a sequence

compiententary to at least a portion of the cellnlar sequence encoding the arget protein. (See. ¢.2.,
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Slater, LE. ot al. {1998 ). Allergy Clin, Immunof, 102(304689-475: and Seanlon, K., et al. (1993)
13 1288-1296.) Annisense sequences can alse be mtroduced intracellubarly through the use of viral
veclors, such as retrovines and adeno-gssoctated vims vectors. (See, ez, Milley, A.D, (1990) Blood
T6: 271 Ausubel, supra; Uckert, Woand W Walther (1994) Pharmacol. Ther, 63(31:323-347.) (ther
genu delivery mechunisms include ipusome-derived sysierns. antificial viral envelopes, and other
systems known in the an. (See, e.g.. Rossi, J1(1993) Br. Med. Bull, S1(11:217-225; Boado, R et
al. {1598) J. Phamm. Sci. §7111:1308-1313; and Morris. M.C. et al. (1997) Nucleiw Acids Res.
25{141:2730-2736.)

In ancther emhodiment of the invention. palynucleotides encoding ETRN may be used for
semalic or germiline gene thetupy. Gene Iherapy may be performed o {1) cortect 1 genetic deficiency
(&g, in the cases of severe comnned immunoedeficieney tSCIDN-X1 discase charactecized by X-
linked tnherirance (Cavazzana-Calvo, M. etal. (2000) Science 288:669-672), severe combined
immunodefweieney syndrome associated with an inheriled adenosine deaminase (ADA} deficiency
(Blacse, R.M. el al. {1993) Science 2700475-450, Burdignon, C. ot al. (1995) Science 270:470-473),
eystic fibrosis {Zabner. J. ctal. (1993) Cell 75:207-216: Crystal. R.G. ot al. {1995 Hum. Gene
Therapy £:643-666; Crystal, R.G. etal. (1995) Hom. Gene Therapy 6:667-703}. thalassamias. familial
hypercholesierolemia, and hemophilia resulling from Factor V1L or Factor IX deficiencies (Crystal,
R.G. {19935) Science 270:404-410; Verma, I M. and Somia. N. (1997) Nawre 389:339-2421). (i1
express a conditionally lethal gene product le.g., in the case of cancers which result from unrepnlated

<ell proliferation), or (i) express a protemn which affords protection

against intracetlular par;

{e.g., against human retrovirses. such as homan immunedcfictency virus (HIV) (Baltimore. D.
{1988) Nuture 335:395-394: Poeschla. E. et al. £1998) Proc, Natl, Acad. Sci, USA. 93:11395-11390),
hepatitis B or C virus (HBY FICV): fungal parasites, sweeh ax Candida albicans and Paracoccidinides
brasiliensis: and protozoan parasites such as Plasmodiurm falciparum and Trypanosoms eruzi). In the
case where u genetic deficiency in ETRN expresstan or regulation causes disease, the expressien of
ETRN from an appropriate population of transduced cells may alleviate the clinical manifestations
cavsed by the genetic deficiency.

Int a further embodiment of the rivention, discases or disorders cansed by deficiencies m
ETRN are iregted by constructing mammalian expression vectors encoding ETRN and introducing
these vectors by mechanical means into ETRN-deticient ceils. Mechanical transfer technologies for

use with cells jn vive or ex vitre inciude (i) direct DNA microinjection into individual cells, (i)

ballistic guld particle delivery. (Jii} liposame-mediated ransfectios, {iv receptor-mediated gene
transfer, and (v} the use of DNA transposcns (Morgan. R.A. and W.F. Anderson (1993) Annu. Rev.
Biochem, 62:191-217: Ivics, Z. (1997} Cell 91:501-510: Boulay. J-L. and H. Réctpon (1998} Curr
Cpin. Biotechno!, 9.445-450),
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JP 2004-500032 A 2004.1.8



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

J§4]

mn

25

30

(105)

WO 01/05969 PCT/AUS00/19036

Expression vecrors that may he effective fur the expression of ETRN inciude, but are not
limited o, the PCIINA 3.1, EPITAG, PRCCMY2, PREP, PYAX vectors (Invatrogen, Carlsbad CA)Y,
PCMV-5CRIPT. PUMV-TAG, PEGSH/PERY (Stratagene, La lolta CA), and PTET-OFY,
PTET-ON, PTREZ, PTRE2-LUC, PTK-13YG {Clontech. Pule Allo CA). ETRN may b expressed
using (i} a constitutively aclive promoter. (e.p. from cylomegaltovins (CMVY), Rous sareama vitus
[RSV}, 5V40 virus, thymidine kirnase (TE). or J-actin genes), (i) an inducible promoter (2.g., the
tetracyeline-repulated pramoter (Gossen, M. and H. Bujard (1992) Proc, Nall. Acad. Sci. USA
B9:5547-3551: Gossen. M. et al. (1993) Science 268:1766-1769: Rossi. FM.V. wnd H.ME. Blau (1998)
Curr. Opin. Biotechnol. 9:451-436), cotrmmercially avatable in the T-REX plasmid (Invitrogen]); the
sedysonc-inducible promoter {available in the plasmids PYGRXR and PIND: Invitrogen): the
FK 306/ rapamyein indueible promoter. or ihe RU4BG/mifepristone inducible promoter (Rossi, FM.V.
and H.M. Blau, supta)). or (ili) a lissue-specific promoter or the native promaier of the endogenous
gene encoding ETRN from a normal individual,

Commercially available liposome iransformation kits (e.g.. the PERFECT LIPID
TRANSFECTICX KIT, available from Invitrogen) allow one with ardinary skill in the art (o deliver
polynucleatides o racget cells tn culture and requite minimal offart fo optimize experimental
paranelers. T the ablernative, ransformmation is performed wang the calenum phosphate methad
(Grakan, F.L. and A.J. Eb (1973) Virology 52:456-407), or by electraporation (Newann, E. et al.
(1982} TMBO 5. (:841-843). The introduction of DNA te primary cells requites moditieation of
these standarchized mammalian transfection protocals.

In another embodiment of the inveniion. discases or disarders caused by genetic defects with
respect (o 1XTEN expression are treaied by constructing a retrovirus vecter consisting of (i} the
pelyaucieatide encoding ETRN under the control of an independent promoter o the: reteavins leng
ternusal repeat (LTR) promuter, (1i) appropriate RNA packaging signals, and (i) a Revgesponsive
element (RRE) along with addirional retrovirus efs-acting RNA sequences and coding sequences
required for efficient vector propagation. Retrovirus vectors (g, PUB and PFBNEQ) wre
commercially avalable (Siratagene) and are based on pubhished data (Riviere, 1L et al. (1995} Proc.
Marl. Acad, Sci. USA 92:6733-6737). incorporated by reference herein. The vector is propsgated in
an appropnate vector praducing cell line (VPCL) that expresses an envelope gene with o trapism for
teceptors on the tareet cells or a promiscucus envelope protein such as VSVe (Armentano, D eval,
(19871 1. virol B1:1647-165(); Bender. MLA_ el al, {1987) 1. Virol. 61:1639-1646; Adam, M.A. and
A . Miller (1988} ). Virol. 62:3802-3806: Dull, 7. st al. (1998) 1. Virol. 72:8463-8471: Zuffcrey, R.
ctal. (1998) J. Virol. 72:9873-9480). [1.5. Patent Number 5,916.434 1o Rigg ("Method for obtaining
refrovirus packaging cell fipes producing high transducing efficiency retroviral supeciarant™)

disclizses u method for obraining retrovims packaging cell lines and is hereby incorporated by
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reference, Fropagation of retrevirus veetors, transduction of a populaiion of vells (e.g. CD4" T-
cells). and the retam of transduced celis 10 a patiend are procedures well knewn w persons skilted in
the art of gene herapy and have been well documented (Ranga, U. ctal. (19%7) ). Viral. 71:7020-
7029; Bauer, (5. ct al. (1997) Blood $9:2259-2267. Bonyhadi, M.L. (1997) ). Virol. 71:4707-471&;
Ranga, U, ctal. (1998} Proc. Natl. Acad. Sei, USA 93:1301-1206; Su, L {1997) Blood 35:2283-
22900

In the altemative, an adenovinis-based gene therapy delivery system is used to deliver
polynucleatides encoding ETEN Lo celis which hive one or more genctic abnormalitics with respect
1o the expression of ETRN. The construction and packuging of adenovirus-based vevtors are well
knuwn 10 those with ardinary skill in the art. Replication defective adenavins vectors have proven o
be versatile for impanting genes encoding immunuregulatory proteins inlo inlcl islels in the pancreas
{Csete, MLE. eral. {1993] Transplantation I7:263-268}, Porentizlly usefu) adenoviral vectors are
duseribed in U5, Patent Number 5,707.618 to Armentane (“Adenavirus vectors for pene thempy™),
herehy incarporated by reference. Far adenoviral vectors, see alvo Antinozel, PA. etal. (1999
Ammu, Rev, Nulr. 19:511-544; and Yerma, LM. and N. Somia {1997) Nawre 18:389:239-242, both
meorporated by referetce herain.

In another ahernative, o herpes-haseil. gene therapy delivery system iy used to deliver
polynuclectides encoding ETRIN 1o target cells which have onc or more genetic abaormalitics with
respect 10 the expression of ETRN. The use of berpes simplex virus (HSV)-hased vectors may be
especially valuable for introducing ETRN to celly of the central nervous system, for which HSV haz
trapisin. The construction and packaging of herpes-based vectors are well known to those with
ordinary skill io the art. A replication-competent herpes simplex. virus (HSV) type 1-based vector has
been used to deliver a reporer gene to the eyes of primales (Liu, X, ot al. (1999} Exp. Eye
Res. 159:385-193). The construction of a HSV-1 virus vector has alsa been disclosed m deail in ULS.
Patent Number 3,804,413 to DeLuca (“Herpes simplex viros strains for gene trunsfer™), which is
hereby incorporated by reference. 11.S. Patent Number 5,804,413 teaches the use of recombinant
HSV 497 which consists of a genome containing at least ose exogenous gene to be transferred 0 4
cell under the contzol of the appropriate promoter for purposes including homan gene therapy, Also
raugzht by this patent are the construction and use of recombinant HEVY sirains deleted for ICP4, ICF27
and ICP22. For HSV vectors, see also Gotas, WF. et al. £1999) J. Virol. 73:519-532 and Xu, H. et al.
(1994} Dev, Bial, 163:152-161, hereby incorporated by referance. The maniputarion of cloned
herpeswirus sequences, the generatton of recombinant virus following the transfecuen of multipic
plasmids contyining different segments of the large herpesvirs genomes, the grawth and propagation
of herpesvirus, and the infection of cells with herpesvirus are iechnigoes well known io those of

ordinary skill in the art.

£
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[ anorbas alternarive, an alphavirus (positive, single-stranded RNA virug) veewr is used 1o
deliver pulynucleotides encoding ETRX to target eells. The biology of the prototypic alphavirus,
Semiiki Forest Virus (SFV}. has begn studied extensively and gene teansfer vectors have been hased
on the SFY genome (Garaff, 1, and K_-I. Li {1998} Curr. Opsn. Biatech, 2:464-409). During
alphavirus RNA replication. a subgenonue RNA is generated that normally encodes the virat capsid
pratcins, This subgenonue RNA replicates to higher levels than the full-dength genomic RNA,
resulting in the overproduction of capsid protetns relative Lo the viral proteins with enzymatic activity
{e.g.. protease and polvmerase). Simiiarly, inserting the coding sequence for ETRN info the:
alphavirus geneme in place of the capsid-coding region results in the praduction of a Luge nomber of
LTRN-coding RNAs and the synthests of high lavels of ETRN in vector ransduced cells, While
afphavirus infection s typically associated with ecll Iysis within @ few days, the ability 1o establish a
persistent infeetivn in hamster normal kidney colls (BEE-21) with 2 variant of Sindhis vires (STN)
indicates thar the lytic replication of alphaviruses can be altered to suit the needs of the gene therupy
application {Dryga. 5.4, et al. (1997} Virology 228:74-83).  The wide host range of alphavinuses will
allow the mtroduction of ETRN into a varicty of cell types. The specitic transduction of @ suhset of
cells in a population may require the sortimg of cells prior wo ransduction. The metheds of
shaniputating infections cDNA clones of alphaviruses. performing alpbavirus cDNA and RNA
transfoctions, and performing alphavirus infections. are well known to those with ordinary skilf in the
ar,

Oligonueleotides derived (rom the transeription initiation site. e g, between gbout positions
-10 and + 10 from the start site. may atso be cmplayed to inbibit gene expression. Stmilarly,
inhibition cun be uchieved nsing triple helix base-pairing methodalegy . Treple helix pairmg s usefn)
because it causes inhibition of the ability of the double helix to open sufficientiy for the binding of
polymetases, transcription factors, or reanlatory molecules. Recent therapenttc advances using
tnplex DINA huve been described in the literaluce. (See, e.g., Gee, LE. etal. (1994} i Huber, B.E.
und B.1. Carr, Molecular and Immunologic Approsches. Futura Publishing, ML Kisco NY, pp. 163-
177} A complementary sequence or anhisense molecule may also be designed to bloack translation of
mRNA by preventing the transeripr from binding to ribosomes,

Ribozymes. enzymaric RIVA molecules, may also be used 1o catalyze the spocific ckavage of
RNA. The mechanism of ribazyme action involves seqnence-speciiic kybnidization of the ribozyme
mutecule to complementary tacpet RNA. followed by endonncleotytic cleavage. For exampte.
engineered hammerhead motif nbozyme molecukes may specifically and efficienty catalyze
endonucleolytic cleavage of sequences encoding ETRIN,

Speeific ribozyine cleavage sites within any potential RNA 1arget are initially identified by

scanning the target molecule for ribozyme cleavage sites, including the following sequences: GUA,

40
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GUU, and GUC. Onee identified, shott RNA seguences of between 15 and 20 cfbonocleotides.
comesponding ta the region of the targel gene conraining the cleavage sile, may be evatated for
secomdary sizuctuzal features which mity render ihe oitgonucleciids inoperable. The suitability of
candidate tarpets may alse e evaluged by testing accessibility to bybridization with complementary
oligonuclevtides usnyg tibonuclease protcation assays.

Complementary ribonucleic acid molecules and ribozymes of the invenston may be prepared
by any method known jo the art for the synthexis of nucleic acid molecules. These include techniques
for chemically syrthasizing oligenucleotides such as solid phase phosphoramidite chenilcal synthesis.

Alternatively. RNA molecuices may be generated by in vitra and in vive rranscription of DNA

sequences cncoding ETRN. Such DNA sequences may be jncorporated intw & widg variety of vectors
with snitahie RNA polymerase promoters such as T7 or SP6. Alternaiively. these ¢DNA constructs
that synthesive complernentary RNA, constitutively or inducibly. can be introduced into cell hines,
cells, or tissues.

RNA molecules may be modificd to increase intracellalar stability and hall-lik. Possible
modifications include. but are not lireited (o, the addition of Manking sequences at the 3 andfor 3°
ends of the malecule, or the use of phospharathivate or 2*Q-methy!} rather than phosphadiesterase
linkages within the backhene of the molecule. This concept is inherent in the pruduction of PNAs
and can be extended in all of these molocoles by the inclusion of nontraditional bases sich as inosine,
queosine, and wyborosine, as well as acetyl-, methyl-, thio-. and similarly moditied forms of adenine,
cytidine, puanine, thymine, und uridine which are not as easily recognized by endogenous
endynucieases.

An additional embodiment of’ the invention encompasses a methad for screening for a
compound which is effcetive in ultering expression of 4 polynucleotide encoding ETRN. Compounds
which may be effective in altering £xpression of a specific polynucleoiide may wnelude, but are nat
Emited 10, oligonucleotides, sntisense ohigonucleotides, triple helix-forming ohgonucleotides,
transcription factors and other polypeptide tranzscriptional regulators, und non-macromoiceular
chemical entities which are capable of interacting with specific palynucleotide sequences. Effective
cempeunds may alter polynucleotide expression by acting as either ihibitors or promaoters of
polynucleotide expression. Thus. in the treatment of disorders associated with increased ETRN
expression or aclivily, 4 romnpound which specifically inhibits expression of the polynucleotide
encoding ETR I may be therapeutically useful, and in the treament of disorders assoctated with
decreased ETRN expression or activity, a compouns which spectfically promotes expression of the
polyaucleotidy enceding ETRN may be therapentically useful.

At leasi one, ung up o a plurality. of est compounds may be screened for effectivencss in

altering expression of a specific polynucleotide. A test compound wmay be obtained by any methud

4l
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commonly known in the art, including chemical modification of a compound known to be effective m
altering polynuclentide expression: selection from an existing, commercinlly-avatlable or proprietary
tibrary of natrally-occurring ar nen-naturitl chernical compounds: ratronal desiga of a campound
based on chemical andior siructural properties of the target polynucleotide: and selection frem a
library of chemical compounds created combinatorially or randemly. A sample comprising a
polynuclentide encoding ETRN is exposed 1o at least one test compound (bus obtained. The sample

may comprse. fur example, an intact or permeabilized cell, or an in vitro cell-free or recanstiluted

bicchemical system. Alterations in the expression of a pulynocleotide cocoding ETRN arc assayed
by any method commonly known in the art. Fypically, the expression of a spevific nucleotide is
detected by hyhridization with a probe having & nucleotide sequence complementary to the sequence
of the polynuclevtide encediag ETRN. The ainemnt of hybridizarion may be guantificd. thas fanming
the basis for i comparisen of the expression of the polynucteetide both with and without expasun: 1o
one or mote st compounds. Detection of a change in the expression of a polynucleotide expuscd to
1 tex1 compound indicates that the st compound is effective in allering the expression of the
polynucleotide, A screen for a compound effeciive in altering expression of 4 specilfic pelynucleotde
can be carried cur, for example. using 4 Schizosaccharomyees pamhe genc expression sysiem
{Atkins, [. et al. (1999} LS. Patent Na. 5.932.435: amdt. GM. et al (2000) Nucleie Acids Res.
2F:E15) or a human cell line such as HeLa cell (Clarke, M1 et al. (2000 Biochem, Biophys. Res.
Commun. 258:8-13). A particulac embodiment of 1he present invention involves screening a
combinatorial library of olizonucleotides {such as deaxyrihunucleotides. rbonuclcotides. peptide
nucleic acids. and madificd oliponucleatides} Tor antisense activity against a specific polynuckotide
sequence {Bruice, TW. el o), {19971 5. Patent No. 5,686,247 Bruice. T.W. et al. (2000} LL5.
Patent No. 6,G22,691).

Many methods for introducing vectors imo cells or Lissues are svailable and equally suitable

for use jn ¥ivo, jn vitro, and ex vivo. For gx vivo therapy, vectors may be introduced inte stem cells

taken fram the patient and clonally propagated lor zutologous ransplant back into thar same patient.
Delivery by transfection, by lipasome injections, or by polycatienic amino polymers may be achicved
aging methods which are well known i the art, (See, e.p., Goldman, C.K. et ai. (1997) Nat.
Biotechnoi. 15:462-466.)

Any of the therapeutic methods described above may be applicd ro any subjeet in need of
such therapy, including, for example. mammuls such s humans, dogs. cats. cows, horses, rubbits, amt
monkeys.

An additional embnrdiment of the invention relates to the adminisiration of @ pharrmaceutical
camposition which generally compriscs an active ingredient formulated with @ pharmaceutically

acosptable excipient. Excipients may inchude, for example, sugars, starches, celluleses. gums. and
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commenly known and are thoronghly discussed in the larest

privteins. Various formulations

edition of Rominpton's Pharmagensical Sciences (Maack Pubiishing. Easton PA). Soch

5. agonists,

pharmecentical compositians may cansist of ETRN, antibodies (o ETRN, and mimet
antagoenises, of inhibitors of ETRIN.

The pharmacentical compositions utihized in this invention may e adininistered by any
number of reutes including, but not linxted to, oral. intravemous, intramuscular, intra-artedal,
intzamedullary. intrathecal. intraventricular. pulmosary, fransdermial, subeutancous, intraperitonsal.
intranasal. enteral, topical, sublingual, or rectal means.

Pharmaceutival compositions for pulmanary administration may be prepured in liguid or dry
powder form. These compositions are generally aetosolized immediatety prior w inhalation by the

patient. In the case of small molecules (e.g, traditional low molecular weight organic drugs). werosol

delivery of fust-ucting formulutions is well-known in the art. In the case of mucromatzcules fe.2.
lurger peprides and proteins). recent developiments i the field uf puimenary delivery via the alveolar
region of the lung have enabled the practical delivery of drugs such as insulin 1o blocd circulation
(see. &g, Parion, 1.5, el a)., U.S. Patent Ko, 5,957 848). Pulmonary delivery has the sdvantage of
administratien without needle injection. and obvistes the need fur potentially roxic penetration

enhancers.

Pharmacentical compestlions suitable for use in the invention include compositions wherein
the active ingredients are contained i an effective ameunl to achieve the intended purpose. The
determination of an effective dose is well within the capability of those skilled in the art.

Specialized forms of phurmaceutical compesitions may be prepared far direct intracetiular
delivery of macromolecules comprising ETRN or fragments thereof. For example. liposome
preparations containing a cell-impermeable macromolecule may promore cell tusion and intrucellular
delivery of the macrominlecule. Allernatively, ETRN or a fragment thereof may be joined w a short

ruted have been

cationic N-terminal portion from the HTY Tai-1 protein, Fusion profcing thus goi
found to transduce into the cells of all tissues, including the brain, in 2 mouse medel system
{Schwarze, SR, et al. {1999} Science 285:1569-1572).

Yor any compound, the therapeutically effective dose can be estimated initiaily either in <cll
cullure assays, e.g.. of neoplastic cells, or in animal madels such as mice, rats, rabbits, dogs,
wonkeys, of pigs. An aninal mode] may also be used to determing the appropriate concentration
range and coute of adsainistration. Such information can then be used to determine useful doses and
routes for administration it humans.

A therapeoticatly effecti ve dose refers to that amownt of active ingredicnt. for cxample ETHN
or Fragments theveaf. antibodies of ETRN, and agonists. antagonists of inhibilors of ETRN. which

ameliorates the symptoms or condition. Therapeutic efficacy and twxicicy may be determined by
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standard pharmaceutical procedures in cell cuttures or with expermental animals, such as by
caleulating the EDq, (the dose therapeaticaily elfective in 30% of the populactony or LI, (the dose
tethal to 50% of the population) statistics. The dosce ratio of toxic w thevapeutic effects is the
therapeutic: index, which cin be expressed ac ihe IDJHD,, rtio. Pharmacentical compositions
which exhibit larze therpeutic indices wre preferred. The duta obtained rom cell culture assays aod
animal stndics are used to formulate a range of dosage far human use. The dosage contained in such
compositions s preferably within a range of circulating concenrrations that inchudes the ED,, with
hule or no toxicity. The doszge varies within this range depending upon the dosage form employed,
the sensitivity of the patient. and the ronte of administration

The exact dosage wilt be detenmined by the pracuitioner. in light of factors related 1o the
subject requiring trzatment. 1Josage and administration are adjusted 1o provide sufficient [svels of the
active Motety of (o maintain the desired etfect. Factors which may be taken inle zccount include the

sevirity of the discase state. the general health of the subject, the age. weight. and gender of the

subject. vime and frequency ot adninistration, drug combinatian{s), reaction sensitivities, and
response 1o therapy. Long-acting pharmaceutical compasitions may be administered every 3104
duys. every week, or biweekly depending on the half-life and clearance rate of the particular
formukation,

Mormal dosage amounts may vary o about @.1 xg 1o 1000 kg, up to a lotal dose of
about | gram, depending upon the route of administvation. Guidance as to paricular dosages and
methods ol delivery ts provided in the Hiteramre and generally available ro practitioners in the an.
Those skilled in the act will employ different formulations for oucleetides than for proteins or their
inhikitars. Simiarly. delivery of polynucieotides ar pelypeptides will be spectfic 1o particular cells,
conditions. [seations, e,

DIAGNOSTICS

In another embodiment, antibodics which specificaliy bind ETRN may bo used for the
dizgnosis of disorders characierized by expression of ETRN. or in assays to monitor patienis being
ueated with ETRN or agonists. antagonists, or inhibitors of ETRN. Antibodies useful for disgnostic
purposes nay be prepared in the saimc wanner as descrined above for therapeutios. Diagnostic assays
fur ETEN include methods which utilize the antibady and a tabel 1o detect ETRN in humun body
Muids or in extracts of cells or tisswes. The antibodics may be used with or without modification, and
miay be labeled by covalent or non—covalent attachment of 4 repotter molecule, A wide variery of
reporter malecules, several of whick are described above, are known in the art and inay be used.

A wvaricty of protocols tur measuning ETRN. inclading ELISAs. RTAs, und FACS, are known
in the art and provide a hases for diagnosing altered or abnotmal levels of ETRN expression. Normal

ar standard values far ETRN expression are cstablished by combimng bedy fluids or cell cxtracts
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taken from norms) mammalian subjects, for example. human sabjects, with antibody te ETRN under
candinons suitable lor complex formation. The mmount of standard complex formarion may be
quantitated by various methads. such as photometric means, Quantitics of ETRN expressed in
subject. control, and disease sumples {rom biopsied tissues are compared with the standand vadues,
Devistion between standard and subject values establishes the parameters fur diagnosing disease.

In anather ermbodiment of the invention, the palynucleotides encoding ETRN may be used for
diagnostic purpeses, The pelvnucleatides which may be used include aligonueleatide sequences.
complementary RNA and DNA molecules, and PNAs. The polviucieotides may be used to detect
and quantify gene expression in biopsied tissoes in which expression of ETEN raay be correlated
with discase. The diagnostic assay may be used to determine absence. prosence, and excess
expression of ETRN, and ro monitor regulation of ETRN levels during therapentic intervention.

In une aspect, bybriization with PCR probes which are capabie of deteching polynucleotide
sequenees, including genomic sequences. encoding ETRN or elosely refated mwlecules may be used
1o identify tucleic acid sequences which encode ETRN. The specificity of the probe, whethet it is
made from a highly speaifte region, e, the 5 regulatory region, or from a less specific region, ¢.g.. 4
conserved motif, and the stringency of the hybridization ar amplificaiion will determine whether the
probe identifies only naterally oceurring sequences encading BTRI, allelie variants, o related
seYUEnUes.

Probes may also be used for the deteetion of related sequences. and may have at least 50%
sequence tdentity 1o any of the ETRN encoding sequences. The hyhridization probes of the subject
vention may be DNA or RIA and uy be derived [rom the sequence of SEQ 1D MO:6-10 or from
genomic sxquences includmg promoters, enhancers. and introng of the ETRN geae

Means for produeing specific hyhridizarion probes for DNAs encoding ETEN inchude the
cloning of pulynucleotide sequences encoding ETKN or ETRN derivalives into veciors for Lhe
production of mENA probes. Such vectors arc known in the art, atc commcercially avaitable, and may

be used to synthesize RNA probes i vitra by means of the addition of the appropriate RNA

polymerases and the appropriate labeled nocleolides. Hybridization prohes may bz labeled by a
varicty of teparter gronps, for example, by radionuclides suck as ¥I* or 'S, or by envymatic lahets,
such as alkaline phosphatase coupled to the probe via avidin/biotin coupling systems, and the hke.
Polvnucleotide sequences encoding ETRN may be used for the diagnosis of disorders
assoctaled with expression of ETRN. Examples of such disorders include, but are net fimited to. a
cel? proliferative disorder such as actinic keratosis, arteriosclerosis, atherosclerosis, bursiris, cirrhosis,
hepatitis, mixed connective tissue disease (MCTD), myelafibrosis, paroxvsmal nocrumal
hemoglobinunia, polycythemnia vera. psoriasis, primary thromhocytherita. and cancers incinding

adencearcinomma. leukernia, lymphaorna. melanoma, myeloma. sarcoma, teralecarcinoma, and, i
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particular, canters of the adrenal gland, bladder, bone, bone marrow, brain, breast, cervix, gall

hiadder. panglia. gastrointestinal tract. heart. Kidney, ltver, Jung muscle. ovary. paiereas. parathyroid.

penis. prostate, salvvary glands, skin, spleen. testis, thymes, (thyroid, and alens: @ reproductive
disorder such 2t 4 disorder of prolactin production, infertlity. including whal discase, ovulatory
dejects, and endometriosis, a dismaption of the estrous cycle. a disruption of the menstral cyele,
polyeysie ovary syndrore, ovarion hyperstimulation syndrome, 4o eodometrisd or ovaoan tomor, &
ueerine fibrond, awtimmune disorders, gn ectopie pregnaney, and teratogenesis; cancer of the breasy,
fibrocystic breast disease, and galactarrhea: a disruption of spermatogenesis, abnaomal sperm
physivlogy, cancer of the tedtis, canger of the prostate, benign prostaiic hyperplasia, prostatits,
Peyrome's disease. impotence, carcinoma of the male breast, and gyaecomastiag and = disorder of the
immune response soch as acquired immunodeficieney syndreme (AIDRE ). Addison's disease. adult
respiratery distress syndromne. allergies, ankylosing spondylitis, amyloidosts. anemia. asthma,
atheroselerosis. auloimmene hemolytic anemid. sutotmmune thyroidins, suioimmuone
potyendocrinepathy-candidiasis-eciodermal dystophy (APECED). bronchitis. cholecystitis. contact
dermanins. Crohn's disease, atopic dermatitis, dermatemyasitts, diabetes mellitus, emphysema.
episedic lymphopenia with lymphocytotoxins, erythroblasiosis feialis. erythema nodasum, strophic
gastrtis, glomerulonephritis, Goodpasture’s syndrome, gout. Graves' disease. Hashimoto's
thyroidilis, hyperensinophilia, irritable howel syndrome, multiple sclerosts, myasthenia gravis,
myocardial or pencardial inflammation, esteosrthrilis, cslcoporosis, pancreaiilis, polymyosits,
proriasis, Reiter’s syndrome. cheumatoid arthritis, scleroderma, Spigren’s syndrome, systeniic
anaphiyfuxts, systemie lupus ervthematosus, systernic sclerosis, thromboeylopente purpur. uleerative
colitig, uveitis, Werner syndrome, complcations of cancer, hemodialyus, and exteacorporeal
circimation, viral, bacterial. fungal. parasitic. protozoal. and helaiathic infections, The
polynucleotide sequences encading ETRIN may be used in Sosther or rorthern analysis. doi blot, or

other merbrane-bused 1echnelogies: in PCR technologes; in dipstick, pin, and multiformat ELISA-

like assiys: and in microsmmays utilizing Toids or lissues from paticnts 1o detect aitered ETRN
expression. Such qualitative or quantitative methods are well known in the ari.

In u purticular aspect, the nucleotide sequences encading ETRN mnay be yseful in assays that
detect the presence of associated disorders. particularty thoss mentioned above. The nucleotide
sequences encuding ETRN may he tabeled by standard methods and added 1o a Ouid oz tissue sample
ron: a patient under conditions suitable for the farmation of hybridizatun complexes, After a
suitable incubation penod, the sumple s washed and the signal is quantified and cormpared with &
standard vaive. If the amount of signal in the patient sample 15 significantly aliered in comparison 1o
a control sarmple then the presence of altered levels of nucleotide sequences epceding ETRN i the

sample indicates the presence of the associared disorder. Such assays muay aiso be wsed to evaluate
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the efficacy of a pattscular therapeutic treatment tegimen in animat siudiss, in clinical trials, or 10
smonitar the treatent of an individual pacient.

In arder to provide a basis for the dingnosis of a disorder associated with expression of
ETRN, a normal or standard profile for expression is established. Thiz iy be accomplished by
combining body Fluids o1 cell extracts taken from nommal subjects, cither animal or human, with a
sequence, or a fragment thereaf. enceding ETRN, under conditions suitable for hybridization or
amplification. Standard hybridization may he yuamtiiied by camparing the values obtained from
normal subjects with values from an experiment i which a known amount of a substantially purified
polynucleotide is used. Swndard vatues obtaived in this manner may be compared with values
obtained from samples from pattents who are symptomitic for a disorder. Deviation from swndard
vlues iy used to establish the presence of a disorder,

Onee the presence of & disorder is established and a wreatment proteco] is initiated.
hybridization assays may be repeated on a regular basis o determine i the level of exprassion in the

that which 15 observed in the nonnal subject. The results obtained from

putient beging W approsimal
suceessive assays may be nsed to show the efficacy of rreatment over a perind ranging from several
days to months,

Witl tespect to cuncer, the presence of an ebnormal amount of transeript (either onder- ar
overexpressed ) in biopsied tissue from an individual may indicate a predisposition for the
developmenr of the disease, or may provide i means for detecting the disease prior 10 the appearance
of getual clinicul symptoms. A more deliitive diagnosis of this type may allow bealth profescionals
1o employ preventative measures o AFSrcssive treatment earlier therehy preventing Lhe development
or Further progression of the cancer.,

Additional diggnostic uses for oligonueleotides designed from the sequences encoding ETRN
may involve the use of PCR. These oligomers may be chemically synthesized. generated

enzymatically. or produced ip vitrg. Otigomers will prefecably contain a fragment of 2 polynucleotide

encoding ETRM, or a fragment of a polynucleotide complementary to the polynucleotide encoding
ETRN, and will be smpioyed under optimized conditions for identification of a specific gene or
condition. Oligomers may also be empioyed vader less stringent conditions for detection ar
quanufication of closely related DNA ot RNA sequences.

I a paricalar aspect, eligonucleotide primers derived frim the polyaucleotide sequences
encoding ETRN may ne used to delect single nucleonde polymorphisms (SNPs). SNPs are
substitutions. insertions and deletions that are a frequent cause of inherited or acquived pepetic
disgase o humans. Methods of 8NP detection include. but are not imited (o, single-stranded
conformation polymorphism (58CF) and flucrescent S8CP (FSSCP) matheds. In SSCP,

oligonucteotide primers derived from the polynocleatide sequences encoding ETRN are used 1o
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amplify DA using the polymerase chain reaction {(PCR). The TINA may be derived. for example,
from diseased or normal tissue. biopsy samples, bodily fluids, and the [ike. SNPs in the NNA cause
differences in the secondary and wertiary strsctures of PCR products st single-stranded form. and
these differcnees are dewctable using gel electrophoresis in non-denawring gels. In f3CCP, the
oligonucleotide priners are fluorscently labeled, which atlows detection of the amplimers in ngh-
throughpur equipment such as DNA sequencing machines. Additionally. scquence databasce analysis
methads, 1ermed in silico SNP (1sSNP). are capable of identifying polymerphisms by compuring the
sequence of individual overlapping DN fragments which assemble inla 3 common consensus
sequence. These computer-based methads Gilter ont sequence variztions due (o ksheralory preparation
af DNA and sequencing errors using statistical models and automarted analyses of DNA sequence
chromatograms. In the altiemative, SINPs may be detected and characterized by mass spactrometry
using. for exampic. the high throughput MASSARRAY system (Sequenom. inc., Sen Diego CAYL

Methods which may also be used to guantify the expression of ETEN include radiclabeling
ar biotinylating nucleotides. coamplification of a control ancleic acid, and imerpolating results from
standard curves. (See. e.g.. Melhy, P.C.etal. (1993) L Immunol. Methods 13%:235-244: Duplaa, C.
et al. {1993) Anal. Biochewn, 272:229-236.) The speed of guantitation of multiple samples may be
accelerated by ranning the assay in a high-throughput fotmar where the aligomer or polynuclectide of
interest s presented in varions dilitions and @ spectropholometric or celerimelric response gives
rupid guantitation.

In further crnbodiments, eligonucleotides or longer frapments derived from any of the.
putynucienride sequences described herein may be used ay clemenls on a microarray. The microamray
can be used in tieascript imaging techniques which monitor the relative cxpression levels of large
nurnbers of genes simultaneously s deseribed in Seilhamer. LT etal. "Comparmive Gene Transeript
Analysis.” LS. Patent No, 5,840,484, incarporatcd hercin by reference. The microarray may also he
wsed to idenufy renctiv vanants. mutations. and polymorphisnis, This information sy be used (o
determine gene function, to understand the genstic basis of a disorder, 10 diugnose a disorder, 10

monitor progressionfregression of disease as a function of gene expression. and to develop and

munitor the activilies of therapeutic agents in the treatment of discase. In particular, this informarion
may be used Lo develop a pharmacogenonie profile of 5 parient in order w salect the mest appropriate
and effective treatment regimen for that patient. For example, therapeutic zgents which ure highly
effective and display the fewest side effects may he sefected for a patient based on his/her
pharmacagenomic protile.

In another embodiment, antibodies specific for ETEN. or ETRN or (ragments thercol’ may be
used as clements on a microarray. The microsrray imay be used W wkmitor or measure proteiv-prowein

inferactions, dnig-larget interactions, and gene expression profiles. as described above.
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A particular embodiment relates to the use of the polynucleotides of the present invention to
generte 3 transeript image of a tissue or ¢elt type. A transeripr image represents the global panern of
gene expression by @ particulur lissue or cefl ype. Global gene expressiou pattecns are analyzed by
quantifying the nuimber of expressed penes and their relarive abundance under given conditions and at
L

a piven time. (See Seilhamer et al., "Compavative Gene Transcript Analys Patent Number
5.840,484, expressly mearporated by referenee herein.t Thus a transeript image may be generated by
hybridizing the palynucleondes of the present inveanon or their complements o the totality of
transcopls gr reverse transeripts of a particalar tissue or cell type. In e embadiment, the

bybridizalion takes place in high-throughput format, wherein the polynucleotides of the present

invention or their complaments comprise a subset af a plurality of clements on a microartay, The
resultant transcript image would provide a profile of gens activity,

Transcript images may be generated using transcripis isolated trom tissoes, cell Jines,
biopaies. or other hialogical samples. The ramseripl image may thos reflect pene expression in vive,

as in the case of a tissue ot biopsy semple. or in vitro. as in the case of a celi fine

Trunseript images which profile the expressian of the polynucleotides of the present

mverdion may alse be used in conjunetion with in vitro madel systens and preclinical evaluation of

pharmaceuticals, a5 well as toxicological testing of industriat and naturally-oceurming environmental
compounds. Al compounds induce characteristic gene sxpression patemns, frequently termed
molecular fingerprints or wxicant signatures, which are indicative of mechanisms of action and
toxicity (Muwaysir, EF.etal, (19991 Myl. Carcineg. 24:153-159; Siejner, S, and N L. Anderson
(2000} Toxicol. Let., 112-113:467-471, expressly incorporaied by reference herem). 1F a est
compoeund has a signature similar to that of a compound with known toxicity, it is fikely to share
those toxjc properties. These fingerprints or signatures are most usefu) and refined when they contain
expression information from 4 large number of genes and gene families. Ideally, a genome-wide
measurement of expression provides the kighest guality sighature. Even genes whose expression is
nel altered by any 1ested compounds are important 25 well. as the levels of expression of rhese genes
are used 10 normalize the fest of the expression data. The normalization procedure is usetul for
comparison of expression data aller treatrment with different compounds. While the assignment of
gene function to elements of a foxicant signature aids in mterpretation of toxicity mechamzms,
knowledge of ecne futiction is not necessary for the statistical matching of signatores which ieads 1
prediction of toxicity. (See. for example. Press Reloase 00-02 frem rhe National Institate of
Environmental Health Sciences. released February 29. 2000, available at
butp:Awwiwnizhs.nih.gpoviocmewsitoxehip htm.) Therefore. it is importan and desirable in
toxicological screening using xicant signatures 1o include all expressed gene sequences.

In one embodiment, the toxicity of a test compound is assessed by treating a biological
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sainple containing nucleic acids with the test compound. Nuclei: acids that are expressed in the
treated biolugical sample are hybridized with one or more prabes specific to the polynuclentides of
the present invertion. so that transeript levels comesponding w 1he puiynacleotides of the present
mvention may be quantifed. The transcript lovels in the weated biological sample are compared with
levels in an untreated biofogical sample. Dillerences in the rarseript lkevels between the tao samples
are indicative of @ toric response caused by the test compound in the treated sample,

Another particular embodiment relates to the use af the polypeptide sequences of the present
mvention 1o analyze the proteome of a tissue ot cell iype. The term preteome refers 1 1he globzl
pallern of protein expression in 4 particular tissue or cell type, Each proicio component of &
prateome <an he subjected individually to further anaiysis. Proteome expression patterns. or profiles,
are analvzed by quantifying the number of expressed preteins and their relative abundance onder
given comditions and al a given lime. A profile of a cell’s proteome may thus be generated by
separating and amalyzing the polypeprides of a particular tissuc or cell type. In one embodiment, rhe
separation ts achieved using two-dimensional gel electrophoresis, in which proteins from a sample are
separated by isoelectric focusing in the first dimension. and then according 1o melceular weight by
sodium dadecyl sulfare slab gel elecrrophoresis in the sccond dimension (Steiner and Anderson,
suprit). The proteins are visualized in the gel as discrete and eniquely positioned spots, typically by
staining the gel witk an agent such as Coomassie Bluc or silver or fluerescent sains, The optical
density of cach protein spot is penerally proportional to the ievel of the protein in the sample. The
aptical densities of equivalenily positioned protein spots from different sawples. Tor gxample. from
biclogical sumples either treated or untrested with a test compeund or therapeutic agent, are
compared to identify any changes in protein spot densily related ta the treatment. The proteins in the
spols are partially sequenced using. for example, standard methods employing chensical or engymatic
cleavage Mltowed by mass spectrometry, The identity of the protein in a spat may be determined by
somparing its partial sequence, preferably of at least 5 contiguous amino acid rasidues, o the
pulvpepiide sequences of the present invention. In some cases, further sequence data may be
obtained for definitive protein identification.

A proteomic profile may alse be generated vsing antibodies specific for ETRN to quantify the
levels of ETRN expresston. In one embodiment. the antibodies are used as elements on a microarray.
and pretein expression levels are quamified by exposing the microarray to the sample and detecting
the levels of profein bound o cach array element (Lueking. A el al. (1999} Anal. Biochem. 270: 13-
111; Mendoze, L.G. et al. (1999) Biotechniques 27:778-788). Detection may be pecformed by a
variety of methads known in the art, for example, by reacting the protiins in the sumpie with a thiol-
or amino-teacti ve Muorescent compuound and delecting the amount of fluorescence bound at each

array element.

JP 2004-500032 A 2004.1.8



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

20

ki

(118)

WO (1/0596% PCT/USI0/19036

Toxicant signatares at the prateome Jevel are also usefnl for toxicological screening. and
should he apalyzed in parajiel with roxican: signarares ai the ranscript level. There is a poor
correlation between transcript and pratein abundances for seuwe prateins in some tissues CAnderson.

N.L. and J. Seilkamer (1997) Elecrrophoresis (4:533-537), 50 proteamie (oxicam signatures may be

usetul in the analysis of compoomds which da not significanrly affect the transcript image, bar which
alter the proteomiv profile. In additton. the analysis of ranscripts in body fluids is difficult, due o
Tapid degradition of RINA.L so protcomic profiling may be move reliable and informanive i such
Cases.

In another embodiment. the texicity uf 4 tesl compound 15 ussessed by Ireating a biclogical
sample contatning proteing with the test compound. Proweins that are expressed in the treated
biclogical sample are separated so that the armount of each profein can be guantified. The amount of
each protein is vompared (o the amount of the corresponding protein tm an untreated biological
sumple. A differcnce in the amount of pratein between the two samples is indscative of a texic
respronse ta the test compound in the tremed sample. Individual proteins are identified by sequencing
the amino acid residucs of the individual proteins and comparing these partial sequences 1o the
polypeptides of the present invention.

[n ancther embodunent. the Loxicity of a lest compaund s assessed by treating o biological
sainple containing proteins with the lest compound. Proteins from the biclogical semple are
incubated with antibodies speeifie to the polypeptides of the present invention. The amount of
proicin tecognized by the antibodies is quantificd. The amount of protein in the reated biologicsl
sumple is compared with the amount in zn unircated biclogival sempie. A diflerence in the amount of
prolein between the rwo samples is indicarive of a toxje responss to the st compound in the treated
sample.

Microarrays may be prepared. wsed. and analyzed vsing methods known in the art, (See. e.g.,
Brennan, T.M. et al. (1995) U.S, Patent No. 5.474,796: Schena. M. et al. (1996} Proc. Natl. Acad. Sci.
US4 93:10614-10619; Buldeschweiler et al. {1993) PCT application WQ95/251116; Shalon, D. et al
(1993} PCT application WOS5/35505; Heller. R.A. et al. (1997) Proc. Natl. Acad. Sci. USA 942150
2155; and Heller. MLJ. et al. (1997} U.S. Paient No. 5.605,662.) Various lypes of microstrays ure

well known and thoroughly deseribed in DMA Microarsays: A Practical Approuch, M. Schena. ed.
(1999} Oxford University Press. London, hereby expressly incorporated by reference.

In another embadiment of the inventian, nucleic acid sequences encading CTRN may be used
to generate hybridization probes useful in mapping the naturally eccucring genomic sequence. Either
coding or noncoding sequences may be used, and in some Instances. nonceding sequences may e
preterable over coding sequences, For cxample. conservation of a coding sequence amonyg members

of 8 multi-gene family may potentially cause undesired cross hybridization during chromesemal
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wapping. The sequences iy be mapped 0 a panticular chromesome, o specific region of o
chromasome, or to sttificial chrompsome construetions, €.g.. hunae anificial choomosomes (HACs).
yeast artificial chromosomes (YACs), bacterial atificial chromosomes {DACS). bacterial PI
construetiors, or yingle chromosome cDNA Bhearies. (See, eop., Hartington, L1 et al. (1997) Nat
Genel. [5:335-355; Prive, C.M. (1993} Blood Rev. 7:1237-134; and Trask, B.J. (1991) Trends Genet.
7:14%-154) Once mapped. the nucleic acid scquences of the tnvention may be used ta develop
genetic linkage mags. for example. which currelate the inheritance of a disease siae with the
inheritance of 2 partienlar chromoseme region of restriction fragment length petymorphism (RILP).
(See, e.g.. Lander, E.S, and [D. Botstein (1986) Froe, Nath, Acad. Sci, USA 83.7353-7357)

Flucrescent in site hybndization (FISH) may be vomrelated with other pliysical and genctic

mzp data. (See, &.g. Heinz-Ulrich, et a). (1995} {n Mevers, supra, pp. 965-968.) Examples of genetic
mitp dula can be found in various scientific joumals or w1 the Online Mendelan [nheritance in Man
(OMIM) World Wide Web site. Correlation between the location of the gene encoding ETRN o a
physical map and a specific disorder. or a predisposition 1o a specific disorder, may help define the
region of DNA associated with that disorder and thus may further pesitionzl cloning efforts.

I siwr hybndization of chromosomal preparations and physical mapping lechniyues, such as
linkage analysis using established chromosomal markers. inay be wsed for extending gepetic maps.
Often the plocement of a gene on the chromosome of another mammalian speciex. such ay mowse.
may reveal associnied markers even i the exact chromosomal locus s not known. This information is
valuable to investipators searching for disease genes using positional cloning or other gene discovery
technigues. Onee Lthe gene or genes responstble for a1 disense or syndrome huve been crudely
Jocalized by penetic dinkage to a parttcular penomic region, e g, ataxti-telangectasia to 11g22-23,
any sequences mapping to that area may represent asseciated or repulatory aenes for further
nvestigation. (See, e.g. Gatt, R.AL 21 s, {1988) Mawire 336:577-3800) The nutleotide seguence of
the instant invertion may also be used Lo detect differences in the chromosomal [ecation dues e
wanslocation, inversion, cte., among hormal, carrier, or affected individuals.

In anather embodiment of the invention, ETRN, its catalytic or immupogenic fragments. or
oligopeptides thereof can be vsed for sereening librarfes of compounds n oy of u variety of drug
sereening technigoes, The fragment employed in such screening may be free m solution, affized w a
solid support, bome on # cell surface, or located 1ntracellulardy. The formation of bindimg compleaes
between ETRN and the agemt being tested may be measured.

Anather technique for drug screening pravides for high throughput screening of compounds
having suilshle binding affinity to rhe protein of interesr. (Sce. e.g.. Geysen. et al, (1984) PCT
application WOR4/03564.) In this merhod, Jarge numbers of different small west compounds are

synthesized on & sotid substrate. The test compounds are reacted with ETRN, or [mgments thereof,
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and washed. Bound ETRN is then detected by methnds well known in the art. Purified ETRN can
also be cearcd directly onto plaws Tor use in the aforememioned drug screening techniques.
Alternatively, non-neatralizing antibodies can be wsed o capture the pepride and immobilize it on a
salid support.

I anather erbodiment. ane may use campetitive drug sereeniog assays in which newrealizing
antibodies capable of binding ETRN specificaliy compete with a tesi compound for binding ETRN
In this manier, antibedies can be used 1o detect the presence of any peptide which shares one or more
antigenic detcrminants with ETRN.

in additional embediments. the nucleotide sequences which encode ETRN may he used in
any mokecular binlogy lechnigues that have yet ta he developed, provided the new techniques rely an
praperties of nuelentide sequences that are cuwrrently Knowa. wicluding, hut not limited to. such
praperties as the tripier genetic code and speeific base par mteractions.

Withour further claborarion, it is believed than one skilled m the art can. usiog the preceding
deseetption, utilize the present mvention to its fullest extent. The foliowing preferred specific
cmbodiments are. therelore. o be constred as merely lusirarive, and nar limizative of the remainder
of the disclosure i any way whatsoever,

Without turther elaboration. it is bulteved that vng skilled tn the art ean. using the preceding
description, wmilizs the presemt invention ra its fullesr exrent. The fallowing prefered specific
embudiinents are. therefore, 1o be construed as merely tlustrative. and not homeaive of the rerander
of the disclosure in any way whatsaever,

The disclosures of all patents, applications, snd publications mentioned above and below. in

particular 1.5, Ser. No. 60/143.816, are herehy expressly incorporated by reference

LEXAMPI
L. Lonstruction of cDDNA Libraries

RNA was purchased from Clontech or isalated from tssues descnibed tn Table 4. Some
tissues were homogenized and lysed in guanidinium jsathjocyarate. while others were homogenized
and lysed in phenol or in a suilable mixlure of denaturants, such as TRIZOL {Life Technotogics), a
wenephasic solution of phenot and guanidine wsothiocyanate. The resubting iysates were centrifuged
aver C=Cl cushions or extracted with chloreform. RNA was precipitated fram the fysates with either
isopropanol or sodinm acetate apd cthansl, or by other routing nmethoeds.

Phenao) extraciion and precipitation of RNA were repeated as necessary 1o inerease RNA
purity, Insume cases. RNA was reated with DNass. For most fibraries, poly{ A+) RNA was isolated
using olige & Ti-coupled paramagnetic panicles (Promega), OLIGOTEX Iatex patticies (QIAGEN.
Chatsworth CA). or an OLIGOTEX mRNA parification kit {QIAGEN). Alternatively. RNA was

s
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isolared dircctly from tissoe tysates asing other RNA isolation kits. €.g.. the POLY(ALRE mRNA
parification kit (Amblon. Austin TX},

In soime cases, Straragene was provided with RNA and construcied the correspondmg DRA
libranes. Otherwise, cDNA was synthusized and cDNA libraries were constructed with the UNIZAPR
veclar system (Stralagene) or SUCPERSCRIPT plasinid system {Life Technologies), using the
recommended procedures or similar ipethods known in the art. (Sce. ¢.g., Ausubel. 1997, supra. units
5.1-6.6) Reverse trunseription was initisted using oligo d(T) or random primers. Synthetic
aligonuclentide adapters were ligated 1o double steanded cDNA, and the <DNA was digested with the
appropriate restriction enzyme or enzymes. For most libraries. the cDNA was size-selected (300
1000 bpd using SEPHACRYL S 1000, SEPHARQSE CL2B, or SEPHAROSE CLA4B colurmn
chromatography {Amersham Pharmacta Biotech} or prepararive aparose gel electrophoresis. cDINAs
were ligated into compatible restriction enzvine sites of the polylinker of a suitable plasmid, e.g..
PBLUESCRIPT piasmid (Stratagenc). PSPORTI plasmid (Life Technologies), peDNAZ. ! plasmid
{Invitrogen, Carlshad C7A), or pINCY plasnud ¢Incyte Genomics. Palo Alte CAY. Recombinant
plasmids were transformed into competent E. coij ¢ells inchuding XL1-Blue, XL1-BlueMRE, or
BOLR from Stratagenc or DHSa. DHIGB. or ElectroMAX DRI0B from Life Technologiss.

I Isolution of cDINA Clones

Plasmids obwained as described in Example T were recavered from host cells by in vive
excision using the UNIZAR vector system {Stralagenc} or by cell Iysis. Plasmids were purified using
at least ene of the following: a Magic or WIZARD Minipreps DNA purification system (Promegal: an
AGTC Minipeep purification kit (Fdge Biosystems, Gaithersburg MID): and QEAWELL 8 Plasmid,
QIAWELL & Plus Plasmid, QIAWELL & LUlira Plasmad punfication systams ot ithe R.E.A.L. FREP %
plasmid purification kil from QIAGEN. Following precipitation, plasmids were resuspended in 0.1
1z of distilled water and stored, with of without lyophilization, ai 4°C.

Alematively. plasmid MA was amplified from host cell lysaies using direet link PCR ina
high-throughput format (Rao, V.B. (1994} Anal. Biochem. 216:1-14). Host cell iysis and thermal
cyciing steps were carried vut 1n a single rezction mixwre. Samples were processed and stored in
384-well plates, and the concentration of amplified plasmid DNA was guantilied (fuoromecrically
using PICOGREEN dye (Moleculur Probes, Fugene OR} and @ FLUGROSKAN 11 fiuorescence
scanner {Labsysiems Oy, Helsinki, Finkand).

Il Sequenving and Analysis

tncyle cDNA recovered in plasinids as described in Bxample I were sequenced ay lollows,
Seguencing reactions were processed using stlandard methods or high-throughput instrumentation
such as the ABI CATALYST 300 (PE Biosyslemns) thermal cycler or the PTC-200 thommal eycler (M3
Research} in conjunetion with the 11YDR A microdispenser (Robbins Scieniific) or the MICROLAB
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2200 {Hamilten} liquid transfer system. cDNA scquencing reactions were prepared using reagents
provided by Amersharm Fharmacia Biotech or supplied in ABI sequencing kits such as the ARI
PRISM BIGDYE Termtnator cycle sequencing ready reaction kit (PE Biosystems). Electrophoreric
separabor of cDNA sequencing reactions and detection of labeled polvnucleotides were carried out
using the MEGABACE 1000 DNA sequencing system (Moiecular Dyramics); the ABI PRISM 373
or 377 sequencing sysiem (PE Biosystems) in conjunction with standard ABI protocols and hase
calling software; or other sequence analysis systems known in the art. Reading frames within the
eDNA seguernees were idemifiod using standard metheds (reviewed in Ausubel. 1997, supra. unit
7.7). Somc of the cDNA sequences were sclected for extension using the techniques disclosed in
Example VI,

The polynucleatide sequences derived from cDNA sequencing were assernbled and analyzed
using 4 combination of software programs which unilize algorithms well known to those skilled in the
art. Table 5 suoumarizes the tools, programs. and algorithms used und provides applicyble
descripians. references, and threshold purameiers. The first colurmm of Table 5 shows the woels.
programs, and algorithims used, the secand column provides brief descriptions thereof. the third
column presents appropriute references. sll of which are incorporated by relerence herein in theic
entirety, and the fourth eolumn presents, where applicable, the xcores, probability vatues, and other
parameters nsed to evaluate the strength of a match between rwo sequences (the higher the score, the
greater the homology between two sequences). Sequences were analyzed using MACDNASIS PRO
software {Hitachi Softwarc Engineering. Soeth San Franciseo CA) and LASERGENE soliware
{DNASTAR;}. Polynucleotide and polypeptide saguence alignments were generated using rhe default
pararmeters specified by the clustal algonithm as incorporated into the MEGALKGN multisequence
alignment program (IDXNASTAR), which also calculates the percent wdentity between aligned
sequences.

The palynucleotide sequences wers validated by removing vector, Bnker, snd polyA
sequences and by masking ambiguous hases, uving slgonthms and programs based on BLAST,
dynamic programing. and dinucleotide ncarest neighbor analysis. The sequences were then queried
against a selection of public databascs such as the GenBank primaie, rodent. mammalian, verfebrate,
and eukaryote databaszs, and BLOCKS, PRINTS, DOMO, PRODOM, and PFAM to acquine
annatation ustng programs hased on BLAST, FASTA, and BLIMPS. The sequences were assernbled
into full length polynucieotide sequences using programs based em Plred, Phrap. and Consed. and
were screened for open reading frames using programs based oo GeneMark, BLAST, and FASTA,
The full length polynucleotide sequences were transtated to derive the corresponding full length
amny acid sequences, and these full length sequences were subsequently analyzed by querying
against darabases such as the GenBank darabases (described above). SwissFrot. BLOCKS, PRINTS,
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DOBIO, PRODOM. Prosite, and Hidden Markov Model {HMM}-based protetn family databases such
as PEAM. HMM is  probabilistic approach which analyzex consensus primary siructures of gene
families. {Sce. .g.. Bady, §.R. (1996) Curr. Opin, Struct. Biol. 6:36]-365.)

The programs deserited above for the assembly wd analysis of full length palyoucleotde
and aming aeid sequences were also tsed to identify polymeelestide sequence Fragments itom SEG I
NO:A-10. Tragments from about 20 1o ahout 4000 micleotides which are wseful in hybridization and
ampliDcation technologies were desenbed in The Invention section above.
iy. Analysis of Palynucleotide Expression

Noethern analysis is a lakaratory technigue used to deteet the presence of a transeript of 2
sene and invalves the kybridizalion of a labeled nucleotide sequence to @ membrane on which RNAs
from a particular cell type or tissue have been bound. (See, 2.g., Sambrook, supra, ch, 7; Ausubel,
1985, supra. ch. 4 and 16.}

Analogous computer lechnigues applying BLAST were used to scareh for identical or related
molecules in eDNA databases such as GenBank or LIFESEQ (Ineyle Genomicy). This analysis is
much faster than multiple membrane-based hybridizations. Inaddition. the sensitivily of the
campuler search can be modified to detecrmne whether any particular march is cawegorized as exact or
similar. The basis of the search s the product scare, which is defined as.

BLAST Score x Percent ldentity

5 x muimum {length(Scq. 1), length(Seq. 23}

The product seore takes into account bath the degree uf simtlarity between two sequences and the
length of the sequence mateh. The product score is a4 normalized vahie barween O and 1K), and is
calenlated as foliows. the BLAST score is mukiplied by the percent nucicotide sdentity snd the
praduct is divided by (5 times the length of the shorter of the twa sequencss), The BLAST seore is
calculated by assigning a score af +3 for every base that matches in a high-scoring segment pair
(HSP). and -4 for every msmatch. Two sequences may share more than ene HSP (separated by
gaps). If there is mote than one HSP, then the pair with the highest BLAST score is used to caloulate
the product scare. The product scote represents @ haliznce betwesn fractional overiap and quality in a
BLAST alignment. For example, 2 product score of 106 s produccd only for [00% identity over the
entire length ol the shorter of he two sequences being compared. A praduct score of 70 s produced
either by 100% identity and 71¥% overlap at oo cnid. ot by 88% identity und 100% overlup al the
other. A preduct score of 30 is preduced cither by 100%. tleatity and S overlap at one end, or F94%
identity and 100% overlap.

The results of northern analyses are reporied us & percentage distabution of libracies in which

the transcript enceding ETRN occurred. Anabysis involved the cacgarization of cDNA Tibraries by
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organfiissuc and disease. The organfussue caegories included cardiovascular, dermatologic.
developmental, endocrine, gastrointestinal, hemalopoencimmune, musculoskeletal. nervous,
reproductive. and urologic. The discase/condition categories ineluded cancar, inflarmatian, trauma,
cell proliferation. neurological. and paoled, For each category, the aumber of libraries expressing the
sequence of interest was counted and divided hy the 1otal umber of libraries across atl cawegories
Pereentage values of lissue-specilic and disease- or conditien-specific expression are reporied in

Table 3.

V. Chremosemal Mapping of ETEN Encoding Polynuclestides

“The elINA sequences which were used to assecable SEQ) 1T} NO:6-10 were compared with
sequences from the Ineyie LIFESEQ database and public donwin databases using BLAST and other
implementations of the Smith-Waterman algorithm. Sequences from these databases that maiched
SEQ TD NO:6- 19 were assembled into clusters of contiguous and averlapping sequences using
assembly alporithms such as Phrap (Table ). Radiation hybrid e genctic mapping data available
rom public resources such us the Stanford Human Genrome Center (SHGC), Whitehead Instimte for
Genome Research (WIGR ). and Généthon were used ro determing if any of rhe clustered sequences
had been previoushy mapped. Inclusion of & mapped sequence in a clnster resulted in the assignment
of all sequences of that cluster. including its particulur $EGQ [T NO-, to thut map locstion,

The genetic map locations of SEQ 1D NO:6 wnd SEQ 113 NO:9 are deseribed i The Invendon
% Tunges, or intervals, of human chromosomes. Moere than enc mzp location is reported for SEQ 1>
MNO:9. indicating thar previously mapped sequences having similarity, bul nor complete identity, to
SEQ ID INO:9 were assembled into their respeciive clusrers, The map position of an interval, in
centiMorgans. is measured relative to vhe wenminus of the chromosnme's p-arm. (The centiMurgan
(cM) 15 a unit of measurement based ot recombination fregquencies hetween chromasomal markers.
On average, 1 ehd is rouphiy equivalent to | megatase (Mb) of DNA in humans, although this can
vary widely due 1o kot and cold spots of recornbination.} The cM distances are based on genetic
markers mapped by Généthon which provide baundanes for radiation hybrid markers whose
sequences were included in cach of Lhe clusters. Diseases associated with the public and Incyte
sequences located within the indicated intervals arc also reperted in the Inventien where appheable.
VI Extension of ETRN Enceding Polynucleotides

The full lenath nucleic acid sequences of SEQ) 1) NO:6- 10 were produced by extension of an
appropriate tragment of the full length molecule using ohgonucleatide primers designed from this
Iragment. (ne primer was synthesized o initiate § extension of the known fragment, and the other
primee, to initizte 3 extensian of the known [ragment. The initial primers were: desienad using
QLIGO 4.06 software {National Biosciences), of anvther appropriate progran, (o be about 22 to 3

nuclectides in length. o bave a GC content of about 50% or mare, and fo anneal (6 the target

w
)
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sequence Jt wermperatures of about 68°C to about 72°C. Any sireteh of nueleoides which wauld
resull in hairpin structures and primer-primer dimerirations was avoided

Selected human ¢DINA hbranes were used 1o extend the sequence. 1 more than one
extension was necessary or desired, addunional or nested sets of primers were designed,

High fidelity amplification was obtained by PCR using methods well known in the art. PCR
was performed it 96-well plates usang the PTC-200 thennal eyeler (M) Research, Inc). The reaction
mix contained A remplate, 200 nmol of each primer. reaction buffer containing Mg™, (NH, 150,
and fi-mercaptoethunol, Tag DNA polymerase {Amersham Pharmacia Biotech ). ELONGAST enzyme
(Life Technologiesj, and Plu DNA polymerase (Stratagene), with the following parameters lor primer
pair PCT.A and PCLB: Step 12 94°C. 3 win: Step 2: 94°C, 15 see, Step 3 60°C. | min: Step 4 68°C,
2 mips Step 5: Steps 2, 3, and 4 repeated 20 times: Step &: 687C. 5 min: Step 7: storage at 4°C, [n the
allernative, the parameters for primer pair T7 and SK+ were as follews: Step 12 94°C, 3 min: Step 2:
24°C. 13 sec: Step 3: 57°C, | min; Step 4: 68°C. 2 mun: Step 5: Steps 2. 3, and 4 repested 20 times:
Step 6: 68°C, 5 min: Step 7: storage at 4°C,

The coneentration of DNA is each well was deterrmed by dispensing 100 pI PICOGREEN
quantitation reagent (9.25% (viv) PICQGREEN; Molecular Probes, Eugene OR) dissolved in IX TE
and .5 pl of undiluted PCR praduct into cach well of an opaque floorimeter plate (Coring Costar,
Acton MA), allowing the DMA to bind 16 Lhe reagent. The plate way scanmed in o Fluoroskan 1)
¢Labsysiems Oy, Helsinki, Finland) to measwic the fluorescence of 1he sample and to quantify the
concentrztiion of DNA. A 5 /0 to 10 0 aliquot of the reaction mixture was analyzed by
cleetrgphoresis on 2 1 % agarese minige) to delermine which reactivns were successiul in eatending
the sequence.

The extendad nucleotides were desalted and concentrated. transferred to 384-well plates,
digested with Cvill cholera virus endonuclease (Molecular Biclogy Research, Madison W, sad
sonicated or sheared prior o religation it pUC 18 vevtor {Amershiam Pharmucia Bioteeh). Fur
sholgun sequencing, the digested nucleotides were separared on Jow concentration (0.6 to 0.8%)
agarose gels, frapments were excised, and agar digested with Agar ACE (Promega), Exiended clones
were religaled using Td ligase {New England Biofubs, Beverly MA) into pUC 18 vector (Amersham
Phatmacia Biotech). treated with Plu DNA polymerase (Stalagenc) o fill-ia restrivtion sie

overhangs, and wransfected ime competent E. coli cells. Transformed cells were selected on

antibiotic-containing mediz, and individual colonies were picked and culwred overnight at 37°C in
384-well plates in LB/2x carh iiquid media.
The cells were iysed, and DNA was amplified by PCR using Tag DNA polymerase

{Amershan Pharmaciz Biotech) and Pfu DINA polymerase (Stratagene) with the Following

paramerers: Siep 1: 94°C, 3 min; Step 2: 947C_ 15 sec: Step 3¢ 647°C, | min; Step 4: 72°C, 2 min;

58
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Step 5: steps 2. 3. and 4 repeated 9 times: Step é: 72°C, 5 min; Step 7: starage at 47C. DNA was
quisntified by PICOGREEN reagent (Molecular Probes) as descnbed above. Samples with knw DINA
recoveries were reamplificd using the same conditions as described above, Samples were diluted
with 20% dimethysultaxide (1:2, vivi, andl saquenced ustng DYENAMIC energy ransfer ssquencing
primess and the DYENAMIC DIRECT kit (Amersham Pharmacia Biotech} ot the ABI PRISM
BIGDYE Terminator eyele sequencing ready reaction kit (PE Biosystems).

In like mammer, the polyoucteotids sequences of SEQ I NO:6-)0 are used o obtun §°
regulutory sequences using the procedure above, along with oligenucleotides designed for such
extension, and an spproprigte genomic hbrary.

YII. Labeling and Use of Individval Hybridization Probes

Hybridization probes derived from SEQ D NO:6-10 are employed to sereen cDMNAs,
genomic DNAs, or mRNAs, Atthough the lubeling of oligoaucleotides, consisting of about 20 base
paits. is specifically deseribed. essentially the same procedure ¥s used with larger nucleotide
frugments. (ligenucleotides are designed using stule-of-the-art software such as QLIGO 4.06
software {National Biosciences) and labeled by combinimg 50 pmol of cach oligomar. 250 .Cy of
[v-**P] adenasine triphosphate (Amersham Phamacia Bivtech), and T4 palynucleotide kinase
(DuPont NEN, Baston MA), The Jubeled oligonucieotides are substantially purified using a
SEPHADEX (5-25 super(ine size exclusion dextran bead calomn (Amersharm Phammaca Biotech).
An aliquot containing 107 counts per minute of the labeted probe. is used in & typical miembrane-based
hybridization enalysis of buman genomic DNA digested with one of the following endonucleases:
Ase [, Bplll, Eco R1L Pt 1, Xba 1, or Pyu [L{DuPont NEN)

The DNA from each digest is fractionated on a 0.7% agarose gel and transferred to nylon
membranes (Mytran Plus. Schigicher & Schuell, Durham NHY. Hybridization is carried out for 16
hours at 40°C. To remove nonspecific signals, blots are sequentially washed at room emperaiure
under conditions of up 1o, for example. 0.1 x saline sodium citrate and 0.5% sodium dedecyl sulfate.
Hybridization patterus are visualized using autoradiography or an alternative imaging means and
comparesl.

VII. Microarrays

The linkags or synthesis of atray elements upon a nucreacray can be achieved utilizing
photolithography, piczoclectsic printing (ink-jet prinling, See. e.g., Baldeschweiler, snpra).
reechanicil microspotting technologies, and derivatives thercaf, The subsirate in sach of the
alorementioned (echnologies should be uaiform and solid with & non-poreus surface (Schena (1999),
supra). Suppgested subsreates include silicon, sitica, glass slides, glass chips, and sifican waters.
Alternatively, o procedure analogous o a dot or slal blot may alse be ased to arrange and link

clements o the surface of a substrate vsing thermal | UV, chemical, or mechantcal bonding
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pricednres. A typical array may be produced using availabie methuds and imachines well known 1o
thosc of ordinary skill it the art and may contain any appropriate number of elememts. (See, e.g.,
Schena, M. et al. {1995) Science 270:467.470: Shalon, D. et al. (1996} Genome Res. f:635-645;
Marshall. A, and J. Hodgsan { 1998) Nat. Biotechnol. 16:27-31.)

Tull length ¢ DNAs. Expressed Sequence Tags tESTy), or fragments or oligomers thereol may
comprise the elements of the micrearray. Fragowents or oligom:

selected uxing soltware well known in the art such as LASERGENE software {(DNASTARL The

suitable Tor hybridization can be

array elememts anc fiybridized with polynucleotides i i biclogical sumple. The polvnucleotides in the
bivlogical sample are confugated to a fluoreseent label or other molecular tag For ease of detsction
Afer hybridization, nanhybridized nucleotides from the biological sample arc removed. and a
fluorescence scanner is used to detect hybridization ut each array element, Altzmatively, laser
desorbrion and mass spectromeiry may be used for detection of hybridization. The degres of
complementarity and the relative abvmndance of each polynucleotide which bybridizes to an clement
o the microzmmay muy be assessed. [n one embadiment, micrearray preparation and usage is
deseribed m deiail below:.
Tissue or Cell Sample Preparation

Tolal RNA is isolated from tissue sawiples using the guanidinium thiocyanate method and
puly(A)” RNA is purified nsing the aligo-(dT) ccllulose method. Each poly(A)* RNA sumple s
reversc transcribed using MMLY reverse-transeriptase, 8.05 pgiul oligo~{dT} pruner (2lmer), 1%
first srand buffer, (.03 units/pl B Nase inhibitor, 500 pM JATP, 500 uM dGTE. 500 pM dTTP. 40
uM dCTP. 40 pM dUTP-Cy3 (BDS) or dCTP-CyS (Amersham Pharmnacia Biotech). The raverse
transcription reaction is performed in a 25 mi velune containing 200 ug poly(A)T RNA with

GEMBRIGHT kits (Ineyte). Specific control poly(A)Y* RNAs are synthesized by in vitro transcription

from non-cading yeast genomic DNA. After incubation at 37 °C for 2 hr, cach reaction sample fone
with Cy3 und snother with Cy3 labeling) is treated with 2.5 mi of 0.5M sodium hydveside and
tncubated for 20 minutes at 83 °C to the stop the reaction and degrade the RNA. Samples are purified
using (wo successive CHROMA SPIN 30 gel filieation gpin columing (CLGNTECH Laboratories, Tnc
{CLONTECH), Palo Alto CA) ang after combinivg. both 1caction samples ace cthanol precipitated
using | ml of glycogen (1 mgfmil, 60 ml sodive acetate, and 300 i of 100% crthanol. The sample is
then dnied 1o completion using & SpeedVAC (Savant Insteuments Inc.. Bolbraok NY) ane
resospended in 14 pd 5X SSC0 2% 5DS,
Microarray Preparation

Sequences of the preseat invention are used 10 gencrate array clements. Euch amay eloment
is amplified from bacterial colls contaming vectors with cloned cDNA inserts, PCR amplification

uses primers campiementary 1o the vector sequences fanking the cDNA inser. Array clements are

L)
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amplified in thicty cycles of PCR from an initial quantity of 1-2 ng 1o a finel quantity greater thar §
pg. Amplified amay eiements are then purfied using SEPHACRY L-400 (Amersham Pharmacia
Biolech),

Purified array elements ure immohilized on polymer-costed ghass slides. Gluss micrascope
slides (Coming) are cleaned by ultrasound in .1% SDS und ucelome, with extensive distilled water
washes between andd zfter trestments. Glass slides are etched in 4% hydrofluoric acid (VWR
Scientific Products Cotpomtion (VWR), West Chester PA). washed extensively in distilled water,
and coated with 0.05% wminopropyl silane (§igma) in 93% ethanol. Coated slides are cured in 2
HIOC aven.

Array elements are applicd to the couted glass subsimaie using a procedure described in US
Patent No. 5.807.522. incorporated herein by reference. [ ul of the array element DINA, 3L an aversge
concentration of 100 ng/pl. is loaded jnio the open capillary printing element by a high-speed robonc
apparatws. The apparatus then deposits about 3 nl of amway clement sample per slide.

Microarruys are GV-crosshinked using a STRATALINEER UV-crosslinker (Stratazene).
Microarrays are washed at room température once in 0.2% SDS and three tmes in distill=d waler,
Non-specific binding sites are blocked by incubation of microavrays in [.2% casein in phosphate
buffercd satine tPBS) (Tropix, Inc., Bedford MA} for 20 minules ut 60 *C followed by washes i
©.2% SDS and distilled water s before,

Hybridization

Hybriclization reactions contain ¢ u of sample mixture consisting of 0.2 pg cach of Cy} amndt
Cy5 labeled cDNA synthesis products in 5X $5C. 0.2% 8DS hybridization bulfer. The sample
mixtore is beated to 65°C for 3 minutes and is aliquoted onto the microarray surface and covered
with an 1.5 ¢m’ covenslip. The arrays ate iransfemmed 1o o waterproof chamber having a cavity just
slighely larger than a microscope slide. The chamber is kept at 100% humidity intermally by the
additien of 140 pl of 3X S5C in a comer of the chanber. The chamber containing the airays is
incuhated for abent 6.5 hours at 607C. The arrays are washed for 10 men at 45°C in a ficst wash
huffer (1X SSC, (L1% SDS8), three times for 10 minutes eack al 45 °C in a second wash buffor (01X
350y, and dried,

Deteciion

Reparter-labeled hyhridization complexes are detected with a micrescope equipped with an
Inneva 70 mixed gas [0W laser (Cohereot, Inc, Sama Clare CAY capabie of generaiing speciral lines
at 488 nm for excitation of Ty3 and at 632 nm for excitation of Cy5. The exertanion laser light is
focused on the array using a 20X microscope objective (Nikon, [nc., Melville NY). The slide
containing the array is piaced on a computer-controlled X-Y stage on the microscope and rasicr-

scanned past the objective, The 1.8 cm x 1% cm array used in the present example is scanned with 2

&l
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resolution of 20 mictometers.

In two sepuarate seans., a muxed pas multilice laser exeites the two Muorophores sequentially.
Fmitted light is split, based an wavelength, inte two phatanmtiplier tabe detectors (FMT R1477,
Hamarpatsu Phetonies Systens, Bridgewater N1} carrespunding to the two Mueraphores. Appropraie

filters pasitioned betwean the array and the photamultiplier tubes are used to filter the signals. The

cmission maxinis of the fluorophores used are 563 nm for Cy3 and 650 nm for Cy3. Hech aray is

typically scanned twice, ane scan per fluorophore using the appropriare filters at 1he laser souree,
alihough the apparstus is capable of recording the speetra from boih fluorophores simulancovsly,

The sensatevity of the seans i tymeatly calibeated using 1he signal intensity generared by a
cDINA comtrol species added to the sample mixture ot & known ceneentration. A specific Jocation on
the aray containg a complementary DXA sequence, aliowing the intensity of the stgnal at that
lavation 10 be comelated with o weight ratio of hybridizing species of 1:100,000. When rwo saniples
from different sources (e.g., representing rest and control cells), each labeled with a different
fluorophare. are hybridized 1o a single array for the porpose of identifying genes that are
diffeventially expressed. the ealibeation is done by lzbeling samples of the calibrating cDNA with the
wo fluorophares and adding identical amounes of each  the hybridizagion mixmre.

The output of the phatorltiplier tube is digitized using 2 12-bil RTI-83511 analog-to-digital
(A/D} canversion board (Analog Devices, Inc., Norwood MAYinstalled in an 1BM-compatible PC
computer, The digitized data are displayed as an image where the signal intensity is mapped nsing a
linear 20-color transformation to a pseedacolor scale ranging from biue ([ow signal) ro red (high
sigmal). The daca is also analyzed quamtitatively. Where two different fluorephores arc excired and
measured sirmlaneously, the data are first corracted tor optical crosstalk (due to overiapping
emission spectra} between the fluorophores psing each Muorophore’s emission spectrum.

A grid is superimposed aver the fluorescence stgnal image such that the signat from cach
spat is centered in each clemsent of the grid. The fluorescence signal within cach element is then
integrated 1o obtain a numerical value corresponding to the averape intensity of the signal. The
software used for signal analysis is the GEMTOOLS gene expression analysis program {Incyie}.

x. Complementary Polynucleotides

Sequences complementary to the ETRN-encuding sequences, o any parts theceot, are used to
detect, decrease, or inhibit expression of naturatly cecurring ETRN. Although use of
aligonucleotides comprisivig from about 15 to 30 base pairs is described. essentially the same
procedurs is used with smaller or with larper sequence fragaents. Appropoate oligoaucleotides are
designed using OLIGO 4,06 software (National Biosciences) and the coding sequence of ETRN. To
hibit transcription, a complernentary oligonucientide is designed from the most unique 5° sequence

and used (o prevent promoter binding to the cading seemence, To inhibit transtation, 3

62
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complementary oliponucliotide is designed to prevem ribosomal binding 1o the ETRN-encoding
[ranscript.
X. Expression of ETRN

Expression and purificanen of ETRN 1s achicved using bacterial or virus-based expression
systems. For expression of ETRN in bacteria, cDNA is subcloned into an appropriate vector
eontaiming an antthiolic resislance yene and 40 inducible promoter that directs high levels of cIINA
transcription. Examples of such prometers include, but are not limited to, the frp-fae (tae) hyhrid
promoter and the T3 or T7 bacterinphage pramoter in conjunction witl the fee operator regulatory
clement. Recombinunt vectors are trunsformed into suitable bacterial hoses, ¢.g., BL2HDE3}.
Antibione resistant bacterea express EFRN upon induction with isopropyl beta-D-
thiggalactopyranoside (IPTGY. Expression of ETRIN in cukaryotic cells is achieved by infecting
insect or mummalian cell lines with recombinant Aurographica californica nuclear polybedrasis vims
({AcMNPV), commonly known as buculovitus, The nonessential polvheddn gene of baculovirus is
replaced with ¢cDNA encoding ETRIN by ehher homologous recombination or hacwnial-mediaied
transpaositton involving ransfer plasmid intermediates. Viral infecrivity is mainmained and 1he sirong
palybednin promater drives high levels of cDXNA transcription. Recombinant baculovirus is used to
infect Spudopters fropiperda (S79) inseet cells in most vases, or human hepatocyies, in some cases,
Infection of the latter requires additional genstic madifications to baculovirus. (See Engelhard, EK.
ot al. {1994} Proc, Natl, Acad. Sei. USA 91:3224-3227; Sandig, V. et al. (19%4) Hum. Gene Ther.
T1937-1945.)

In rmost expression systems, ETRN is synihesized as a fusion pratein with, e.g.. glutathione 5-
transferase {GST) or a peptide epitope tag. such asy FLAG or 6-lis. perzmitting rapid. single-step,
affinuty-based purification of recombinant {usion protein from crude cell lysates, GST. a 26-
kilodabion enzyme from Schistosoma japonicum, enables the purifisation of fusion proteins on
immeobilized glutathione under conditions that matntain protein activity and intigenicity (Amersham
Pharmacia Biotech). Following parificaion, the GST moiety can he protentylically cleaved from
ETRN at specifically engieered sites. FLAG. an $-amino acid peptide. engbles inwnunoaffinity
purifieation using commercially available moneclonat and polyctonal anti-FLAG antibodics (Eastman
Kodak}. 6-His, a stretch of six consecntive histidine residues, enables purification on metal-chelate
resins (QIAGEN). Methods for protein expresston and purification are discussed m Aosubel (1995,
supra, ¢h. 19 sndl 16). Purified ETRN obtained by these methods can be used divectly o the assays
shown in Examples XIand XV.

XL Iemonstrative of ETRN Activity
CETRM activity is demonstrated by oxidation or reduction of NADP. Substrates such as Asn-

pGal, biceytiding, or ubiguinone-14) may be used. The reaction mixtore contains 1-2 ma/m! HORP,

[%]
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I3 mM substrare, and 2.4 mM NAD(P)* in 0.7 M phosphate huffer, pH 7.1 (oxidation reaciion],
or 2.0 mb KA, in 0.1 M Na, | IPG, buffer, pH 7.4 ( reduction reaction); in a tota) volume of 0.1
ml. FAD may be included with NAD. according to methods well known o the art, Changes in
absorhance are measured using a recording spectropbatameler. The amount of NADIPYH 15
stoichinmerricadly equivalent 1o the amount of substeate initially preseot. and the change in Ay, 15 a
direct measure of the amounr of NAD{PIH produced: Al = 6620[NADH]. ETRIN activity is
proportiona) to the amount of NAD(PIH present in the axsay, ETRIN activity is propottionzl te the
ncrease in extinetion coelficient of NAD{PYH cocnzyme at 340 nim. which is a measure of oxidation
aclivity. or the decrease i extinction coefficient of NAD(PIH coznzyme ar 340 min, which is a
measure of reduction activiry (Dalziel, K, (1963 1. Biol. Chem. 238:2850-2858).
XIl.  Functional Assays

ETRXN flunction is essesed by eapressing the sequences encoding ETRM at physiologically
elevated levels in mammalian cell culure systems. CIDNA is suheloned imo @ mammalian expression
veclor contaiming  sirong promoter thal drives high levels of cIDNA expression. Veclors of choice
tnelude pCMY SPORT plasond (Life Techawologies) and pCR3 plasmid (Invitrogen), both of which
contain the eytomegalovirs promoter. 3-10 g of recombingnt vector are susiently mansfected mito
a hurnan cell iine, for example, an endathelal or hematopoicetic cell line. using either liposome
formuiations or cleetroporation. 1-2 2o of an additional plasmid containing sequences enending o
marker profein are co-transfecred, Expression of 2 marker protein provides a ineans to distinguish
transfected cells from nantransfected cells and is a retiabke predictor of cDNA expression from the
recombibant vector. Marker proteins of choice include, e.g., Green Fluerescent Protein (GFP;
Clentech), CD64, or a CDG4-GFP fusion pretein. Haw cytomerry (FCM), an automated. laser opiics-
based technique, s used (o identfy transfected cells expressing GEP or CLG3-GEP and 1 evaluate
tixe apopratic state of the cells and other cellolar propertics, FCM deiects and guantifics the wptake of
fluorescent molecules that diagnose evenis preceding or coincident with cell death. These eveniy
include changes in neclear DNA contenl as measured by staining of DNA with propidium iodide:
changes in cell size and granularity as measured by forward light scatter and 90 degrec side light
scatter: down-regulation of DNA synthesis as measured by decrease in bromodeoxyuridine umake:
alterattons in expression of cell surface ard intracellular proteins as measursd by reactivity with
specific antibexlies; and alierations in plasma membrane composition as measurad by the binding of
flusrescern-conjugatad Annexin ¥V protein to the celi surface. Methads in Mow cylometry are
discussed in Chrmerod, MG, (19943 Flow Cytametry. Oxford, New York NY.

The influence of ETRN on gene expression can be assessed using highly purificd populations
of cells rransfected with sequences encoding ETRN and either CD64 or CD64-GFP. CDE4 and

CDG4-GFP are expressed on the surface of wansfected cells and bind to conserved regions of human

(5]
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irrmeneglobelin G ¢leGy, Transteoted cells are efficienty separated [rom nontransieeted cells usiog
magnetic beads cuated with edther human gG or antibody against CD6S (DY NAL. Lake Success
NY). mRNA can be punfied from the cells using methwls well known by those of skill in the arl.
Expression of mRNA enceding ETRM and other pepes of interest can be analyzed by aorthern
analysis or microamay technigues.,

XIII.  Preduction of ETRN Specilic Antibodies

ETRN substantially purified using polyacrylamide gel electropheresis (PAGE. sce, v.g.
Hurmington. M.G. {19901 Methods Erzymol. 182:488-403), ar other purification wehniques. is vsed to
immunizz rabbils and W produce antibodies nsing standard protocols.

Alternatively. the ETRXN amine acid sequence is analyzed using LASERGENE software
(DNASTAR) ta determine repions of high immunogenicity. and a corrcsponding oligopeptide is
synthesized and used to raise antibodies by means known to those of skilt in the an. Methods for
selection of appropriate epitopes. such as those near the C-lermiaus or in hydruphilic regions are well
deseribed in the art. {See, €.g.. Ausubel. 1993, supra, ¢h. [1.}

Typically. oligopeptides af about 15 residues in Jength are synthestzed using an ABI431A
peptide sypthesizer (PE Biosystems) using FMOC chemistry and coupled to KEH (Sigma-Addrich, St

Louis M0) by reaction with N-maleimidobenzeyl-N-hydroxysvccinimide ester (MBS) 1o tncrease
immunegenicity. (See. e.g., Ausubel, 1995, supra) Rabbits are immunized with the oligopeptide-
KLH complex in eompletc Freund's adjuvant. Resulting antiscra ace tested lor antipeplide and anti-
ETRN activity by, for example, hinding the pepride or ETRN to a substrate. blocking with 1% BSA.
redcting with rabbit antisera, washing, and reacting with radio-todinated goat anti-rubbit IgG

XIV. Purification of Natorally Occarring ETRN Using Specilic Antthodies

Maturglly occurring or recombinant ETRN is substantially purificd by immunoaffiniry
chromatography using antibodies specific for ETRN. An immunoaffinity column js consincted by
covalently coupling anti-ETRN antibody to #n actvaled chromatographic resin, such as
CMBr-sctivated SEPHARGSE (Amersham Pharmacia Bioteelt), After the coupling. he resin is
blocked and washed sccording to the munuluctures s instructions.

Media contsining ETRN are passed over the immunoaffinity colnmn, and the cefumn is
washed under conditions that allow the preferential sbsorbunce of ETRM (e.g.. high ionic strength
buffers in the presence of detergent). The column is cluted under canditions that disrupt
antibodyw/ETRN binding fc.z., a buffer of pH 2 ro pH 3. ar a high concentzation of a chaotrope. such
as urea or thiocyanate ten), and ETRN ts colicated.

XV.  Identification of Molccubes Which Interact with ETRN
ETRN, or biclogically active fragments thereof, arc jabeled with ' Bolton-lunter reagent

(Sce, ¢z Bolton AL and W. M. Hunter {1973) Riochem. J. 133:526-539) Candidate molecuales
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previvusly amayed io the wells of & multi-well plate are Wcubated with she Jabeled ETRN. washed,
and eny wells with labeled ETRN compiex are assayed. Dat obratned using different concentrations
of ETREN are used o calculale values for the number. affinivy. and association of ETRN with the
candidate malecules.

Adwernatively, molecnles interacting with ETRN are analyzed using the yeass cwo-hyhrid
system s described in Fields, 5. and O. Song (1989, Natwre 340:345-246), or using commercially
aviiluble kirs based on the two-hybrid syytem, such as the MATCHMAKER sysiem (Clontech),

FHTHN may slso be used in the PATHCALLING process (CaraGen Corpr., Wew Haven CT)
which einploys the yeast two-hybrid svstem in a high-throughpot manner to determine all interactians
between the proteins encoded by two large hbrartes of genes (Nandabalan, K. el ul. (2000) .5,
Palent No. 6,037.101)

WVarious medifications and variations of 1he described methads and systems of the invenlion
wifl be appatent tor thase skilled in the ari without departing from: the scope and spirit of the
mvention. Although the invention has been deseribed in connection with cerain embodiments, it
showld be understond that the inventian as claimed should not be unduly limited to such specific
embodiments. fndeed, varrous medifications of the desceibed madies for carrying out the mvenrion
which are ebvious 10 those skilled in molecular biology or related fields are intended te be within the

scope of the following claims,

86
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What is ¢laimed is:

L. Anisolated pelypeptide comprising an amino acid sequence selected from the aroup
consisting of:

al an amine acid sequence selected fram the provp consisting of SEQ [D NO:L-5,

b} a naturally occurting smine ackl sequence having al least 90% sequence identity to un
amino acid sequence selected from the group consisting of ShO H> NO:T-5,

<) abiologically acuve tragment of a amino acid sequence seleeted from the group
conststing of SEQ ID NC:1-5. and

&) an immunegenic fragment of an amino acid sequence selected from the group consisting
af SEQ 1 NO1-5.

2. Anisoluted polypepride of claim | selected from the group consisting of SEQ 10 N(:1-5.

3. An iselated polynucleotide encoding a polypepude of claim 1.

4. An fsolated polynucleotide encoding a polypeptide of claim 2.

5. Am selated polynucleolide of cluim 4 selected from the group consisting of SEQ ID
NO:6-10,

6. A recombinant polynucleotids comprising a promotr sequenae operably linked to a

poiyaucleotide of claim 3.

7. A cell vansformed with a tecombinant polynucleotide of claim 6.

&. A wransgenic organism comprising a recombinant palynucleotide of claim 6,

S, A method for producing a polypeptide of claim 1. the method comprising:

a) culruriog a cell under conditions suitable For expression of the polypeptide, wherein said
cell is ransformed with a recombinant polynucleotide, and said recombinant polynucteotide
comprises & promoter sequence operably linked 10 & polynucleotide encoding the poiypeptide of
claim 1. and

b recovering the pelypeplide so expressed.
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10, An isofated antibody which specifically binds (o a polypepiide of claim 1.

11, Anisolated polyascleatide comprising a palynucleotide sequence selected from the
group consisting of:

a) a patynucleotide sequence selected from the group consisting of SEQ [D NO:6-16,

b} a naturally acenrring pelynucleolide sequence having st least 70% sequence identity to a
palvnocleotide sequence selected from the group consistmg of SEQ 10 NO:6-10,

<) 2 polynuclentide sequence complementary to 2},

d] a polynueleotide sequenee cumplernentary (o by, and

e} an RNA equivalent of a)-d).

12. An Isolated polynucleotide comprsing at least 6i contignous nucleotides of a

pulyrueleotide of claim 11,

13. A nethod for detecting a target polynucleotide in a sample, said target polynoclcotide
having 2 sequence of 2 polynucieotide of claim ) [, the merhod comprising:

) hybridicing ihe sample with i probe comprising ar least 20 contiguous nucieotides
comprixing a sequence complemeniary 1 said target polynucleatide in the sample, and which probe
specifically hybridizes to said target polynucleatide. under conditians whereby & hybridization
complex is formed between said probe and said arget polynueleotide or fragments thereol, and

b} detecting the presence or absence of said hybridization complex. and, optionally. if

presend, the amount thereof,
4. A method of claim 13, wherein the probe comprises at [east 60 cantiguons nucleotides.

15, A method for detecting a target polyaucieotide in a sample, suid target polynocieotide
having a sequence of a polynucleotide of claim 11, the methed comprising:

a) amplifying said target polynucleotide or fragment thereof using polymerase chain reaction
amplification, and

b} detecting the presence or absence of said amplified target polynuclcotide or fragment

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

16, A pharmaccuical composition comprising an effcctive mmount of 2 polypeptide of claim

| and a pharmaceutically accaptable excipient.

74
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17. A pharmacewtical compaesition of claim 16, wherein the polvpeptide comprises an aming

acid sequence selected from the group consisting of SEQ 1D NO1-5

18. A method for reating a disease or condition associated with decreased expression of
functional ETRIN. comprising administering ko a patient in need of such treatment the pharmaceutical

composition of claim 16,

19. A method tor screening 4 compound for effectiveness as an agonist of a polypeptids of

claim 1. the method comprising:

al expesing a sample comprising a polypeptide of claim 1w a compound. and

b) detecting ageonist activity in the sample.

20 A pharmaecutical cosnposition comprising an agonist compound identificd by & methed

of claim 19 and a pharmaceutically aceeptable excipient.
21. A method For treating @ disease or condition associated with decreased expression ul
functional ETRN. comprising udmimistering (o a patient i need of such treatnem a pharmaceutical

composition of claim 20.

22. A methed for screening a compound for effectivenass

un antugonist of 3 polypeplide

of claim }, the method comprising:

a) exposing u samphe comprising « pelypeptide of claim | to o compound, and

b) detecting antagonsa activity in the sample.

23, A pharmaceutical composition comprising an antagonist compound ideniified by a

method of claim 22 and 2 pharmacentically acceptable cxcipient.

24. A method for treating o disease or condinon assaciated with overexpression of functional
ETEN, comprising udninistenng 1o @ patient in need of such tremiment & pharmaceutics] composition
of claim 23.

25. A methed of screening for 2 compoond that specifically binds 1o the polypeptide of claim
1. said method comprising the. steps of:
2) combining the polypeptide of claim 1 with at lzast ore 1est compaend under suitabie

condilions, and
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b detecting binding of the polypeptide of claim | o the test compound. therehy identifying

a compotnd that specifically binds to the polypeptude of clan .

26. A method of sereening for 8 compownd that modulates the activity of the polypeptide of
clzim 1. said method comprising:

al combining the poiypepride of claim 1 with ar least one test compound under conditinns
pennissive for the acrivity of the pelypeptide of claim 1.

bl assessing the aotivity of the polypeptide of claim | in the presence of the test compound.
and

) comparing the activity ol the polypeptide of claim | in the presence of the test compaund
with the activity of the polypeptide of claim | in the absence of the iest compound. wherein & change
in the activity of the palypeptide of claim | in the presence of the test compound is indicative of u

compound that modufates the activity of the polypeptide of elaim 1.

27. A method for screening a compound for effectiveness i aliering expression of a tarper
pelynucleotide, wherein said target pulynucleotide conaprises a sequence of claim 3. the method
comprising:

& cxposing 2 sample comprising the target polynuclestide to a compound. and

b) detecting aliered expression of the targer polynacleotide.

28. A method for 2ssessing roxicity of a wst compound. said meihod comprising:

a) treating a biological sample conrtaining nucleic acids with he test compound;

b} hybridizing the nueleic acids of 1he treared biological sample with 4 probe comprising at
least 20 contiguous nucleotides of a polyoucleotide of claim 11 under conditions whereby a specific
hybridization comples is formed hetween said probe and 4 1arget polynucleotide in the biological
sample, said target polynuclectide comprising a polynucleotide scquence of a polynucleotide of claim
11 or fragment therepf;

¢) quantifying the amoant of hybridization complex: and

d} comparing the amount of hybrdization complex in the treated bilogical sample wilh the
amount of hybridization complex in an untreated bivlogical sample. wherein a difference in the
amovnr of hybridizanion complex in the ireated biological sample is indicarive of wxicity of the test

campaund.
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WO 01/05%65 PLT/USOU$036
460> 5
¥eb Ala Thi Leu Lew RArg Pro Val Louw Arg Arg Leou
P:é ly Leu Gln Rig Pro fla Bla Olu l-'i\; Ty Len
Ser Asp Gly rla ng Fro Dl TYY His DL=au

Fro Lau Gln Lys Ala Lew Lou ala & ; Ber Ala i

Leni Tyr AsSn Pro Tyr Axg His hsp Ala Val Leou §ly Glu

Thr Thr ¢Ly Hie Arg Thr Leu Lys Arg Asp Flu Met Agg

Arg Asp Pro Clu 51y Ala Glo Ile Lew 8ln Glue Arg Pou Arg Lle
Ser Thr Ser Thr Laa Asp Leu ¢ly Lys Lew Gln Ser Leu Pro Glu
Gly Ser Lea Gly Arg Glu Tyr Leu Arg th Ley ksp ¥al fAss Arg
Yal ser Pro Asp Thr A1y Ala Pro Thr Arg Phe
Glu Led Rla Tyr Wzl Ile Gln Arg Tyy ?Tg Glu
Leu His Thr Leuw Leu CGly WM&t FPro Thr &sn Ile T
Val Val Lys Trp Phe Giu Ala Val @in Thr Gly
ile Lou Gly Ala Phe Phe Gly Pre Lle Arg Leu

Leu GIn Val Leu val Ser Clu Leuw [le Pro Tim

GLY &rg Arg Ala Pro Cys Val Leu Asn Leu Tyr Twr Giu hAry Aryg
Tip Glu Gln Ssr Leu Arg Als Len Arg Glu &lu Leu ¢ly Ile Tho

Ala Pro Pro Met His val Gln Gly Leou Ala
260 265

=210» €

«21ix 2414

«212> DHA

<213> Hole sapiens

<2Z20>
<221> misc_feature
<223 Incyte ID Mo: 1319812Chl

<400> B

gekgagayce gactegtagt gggaggobio gegttoacel gaacaklileo goectectety 60

gatgugggat gagaggegyy gotdatgoat cycageaghe chtggacecty actioggack 120
togagaagaa acgocgagga ggaacgggag toaglgogtt agcaackigy agegetggga 18D
gesggecace cckggtoteor ggacticact Lictaggagy coctogoygsyc gactggaaght 244
getgegagcs tatangaagg cyagucggcoa codgoogetc tgoiotgggy cogcatbgoe 300
agcegyohgt aggeattoag gycaghtgtot totgeatobe oraggaacoT ogggagogge 360
agetooggeg cotgglagey aAgaggcgygr Losgyayatlc CCUYCCLeas LLegbiscac 420
tgtggbtagg ggrgagtoet graaabytia agtgatitgs boaaggtgoe cakttogzag 480
gazttggade ccaggoecagt tctotgagoo tatcatrbagy gotaaaggag tgrngtgatca 540
gaatgytgte tugacyults tacttgtoTh goctgobgot gggdtcoobg ggototacgt &S00
goatcotort cactatotac tyggabgeagt actyycsgtyy kbgnotiiges tggaatggea 660
geatctacat ghicaactgg caccocaghoe ttatggirge tggoecagtg gtattctatg 720
gaggtgegrts acrggtgtar cgockgoonn aghboghgays gyggcscana ofigocctgga 780

aactoctocy tycagogely cacsbyalgy cctioghoot caciglighbyg gogchggttg 240
chgtctrtac gitfcacane cetggaaggs cigcrescrh ctathooctt vacagcugpe 900
= gooagtgott

votyggetbt Lekize 950
accbatcoan trotooy 1020

tgggecatcac cactgtoree
teoctgoocty guogtoeaty tggrvbgogoa
gagcogooat ectoictoty tocatcgoat - gagcattaat gagaagottt 180
techleaghtt gaaasacanc aocaggocat accazagoct gescadgtgag goyghotbbg 1140
CCARACAYCAL CJOgArgerd ¢TLyggtggoct Chggootgoh ggtgototac atcottotag 1200

0

4
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chtcatcity gaageuscca

: 0T CCRCCLToay

caccatgget gekraccigy

Tgztolicsil caggggassa
ctgotgtygg ctctettge
E

ddcbgetata acaaaaatat
cagktotgga gyctbatagac
ggsTRgotitc chcagagacc
agebrtengy gurtocaces
ctaccatagt gggggtgags
totaalaaca oot

<2lu= 7T
211> 519

Hore saplens

«221> misc_featurs

: et aagan

gogesgggga toctganaya
Lioorhgtya cLlacguobs

acttool o
Lgguobtgot ot
ctyatgooaa agno

aygggtrcct mgotgaygac
cocaad ogbiototyge
=ataggutys agagIgggas
LEelcraasy acgoactgos
agaageotyy gghitggage
acaloaqgns ascglooace
tyaccybctt gaziggotyg
cooatgacoa cyle
“ttrattaaa &
mRALagrotay
atocangaty
atcktcicae sataacchoa
Lratamcccs atcacctoct
Theaacac agganlliugg

=¢23> Tneyie ID No: I052003CBL

<440 7

cggstegagg Jdoggegcoat
gacchtgakty cgggcacya
gtgtacecoa graccaagol
ctgetgagees aoggacagoy
aacctgeaoy cogcgotgag
cragacaact Licegotgot
gacgagrtea ¢ogtooaaat
gtoctgaccyg aazaztarccg
atasacagag grocgaacca

<210> §

=211 1632

<212> DHA

=213> Bome saplens

<220
<221 misc_feature

G CRT caggagegey
qgogoaa FEAGCIYATC
ctactlccoy cacctgagey
cakgstggey JoRytyggcy
CoogoLggoy gaocrgeacy
aateragtgt thccasg:sa

goaaycyIcy tygyacaagk
ctgagoooty TgCtgogeay
LCTgastana aaadaazaa

ot
t

«223= Incyte ID MNo: 2693i87CB1

<400 &

ggcagttore grocagages
gacotcagys coogygccagy
grgrtgyler cagoggttca
tgttogatet giggatgagg
rattgagacy acyraangcs
cacaattatc accgggtatt
agageaacat agtazaagay
ggagaaatoc ttagergtca
aaACHgroye ctotgotgtt
gcaaaagaag gggaaattTyg
tgcagtyact tetatgkskl
tatzataact attgtogatt
tggocttate aatgaagokta
aacageccig gticeadaag
tggactagga caasatctiag

CAgGLAALCC qgqodigace
cocgggaghyy cotgotgoyc
gctyagatay ggacghtgoty
aagqaggatsc tgoggagoad
AgFAgUATYA s8TLCLGIS
taggtactgy gaagacaaca
tagoogteat ttrtoaatgaa
goocaaggtdg agagosctat
cagtyaaygygs caatgygoots
atgacatact gttagagace
gagtbgatge tgaabiaggy
caaadtatyg atiazdaacat
CLAgUoagt tgetbiggza
aagatgtasna gaaattaags
aaacacaasq atcaagitty

5

cagacagaty
tgtcascgge
gatglt
thgorggat
9qQICTTAICS

catgolasag
1= ratalviobe tod
aggtcocaad
ccacctasio

coageotege
agseottesaa
Looatagggo
atcanagoty
caacaagtgt
caaatylggk
catgg-ggaa
amaggyoccea
goggacatas

zaatogs
tuycloag

tge
cotgacagya
cggegItgca
cgztogbgot
Eqotggocoe
tootgactyag
goothgytor

agotagogtoc
grty=geggck

-
ctogyegeo

cttotgaast
wotdgggaay
gaagagtgas
agagotattg
actygyaktag
agtgaratit
ttaacagaay
gatgocakte
aryacaallta
cagaaaiaac

(148)
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cigotacage
agacagaoat

cocaytagsyg I

aggyrotees
cochotgacen

chreadacty
tetggoagaa
arigrcagat
goactggda
raggoatooe
tobbbgttoa
tkattrorea
Frglggzaag
sdgacntoag
cygtootaaca
acattcagr:

gragg ooy
grhotbcaca
cUtgasyTag
goacyrgdac
gogegtggac
ccasctgeasg
Lotggecygty
gigeshglsa

gcgatgtgat
gegrtacgge
tattaccgoo
aattggtics
agatogeays
atazttrgas
gaagrgognt
tggaactiay
agaattegaz
cagaccotgg
accbtgatgg
agasacetya
tcazttaataa
gatvrataaa
Tteageatgt

1260
1326

&0

120
180
240
300
380
420
489
540
660
303
720
780
340
ago
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geoaggaaca
aaatgcanag
gagaaacaay
agacasatza
tecagtgage
ttlagataag
gigoacascs,
azanggattg
CLETadLtan
gragcaaats
tztaasgast
Lactgaacca
ThEttioctt

<3if= 3%
<210» 2615

212> DNA
<213> Homz

w220»

CARCaQTton
Gaagasca
gocaatzact
caacasgbge
tggaagyaly
gatats
cgtilecaag
garaatasas

agtactglac
ggratotoac
tryaaageeT
ag

sapiens

«221> misc_featurs

<223> Incyte Ib No:

446> 9
accygoact
cogyogotat
Toogdocact
cggggtoLyg
atgoocegag
cggagetteg
gtaytagata
ggaagtagag
acgaagasgt
arectoaaty
TCRCTtatLt
gaacatibiga
ggecackgat
ateactgtec
aattagroca
atcatatcaz
traaatytac
Eagtttgaga
gtytgractt
gocteacacsy
gagtbcasga
azatgeatta
tkertattteot
tottktagte
gotteaakte
cagtasaata
tttaaktggta
gaaazacaaa
catatatcaa
caattaaact
tocaaggcas
tacttacage
tttoctoora
acagtaecatt
agaagcagat
cataaatgaza
catctaaado
atticittat
aaacctcast
aatattbgeg
aagtbctttg
tragatagty
rgtattataa

acttnggrlg
TLgLTgggre
ga=ycd
gogecgegtc
sggacTgoat
gooyagyce
aTeilorsage
abgtccakaa
~tatgyaaas
Eggocattgl
cagcaathna
aaatcazags
gaaazaartgt
agcatecatet
aaTcgtacda
agzactaaaa
cactagasay
tgaazactaa
ctaaacagag
gtaatcecag
coagtetygg
satagaaggt
gatazttrgt
attbtettrg
tgagtentst
agtgtictoa
aatattetty
a::aa:?agact
tticttaaag
atgaaatagk
abotazakbgs
ttgagggasa
ctaactaata
goetacaghto
agaaggtaat
Tragaactya
Lot Cogagaa
azsaatatyg s
CaCCagTYy:s
Lohgtttogt
alatgrtace
TgLtgtitag
gaagttacag

42

tLyatcagag
tlaatatgrt
grartduaggs
ctgrenagay
aractgagas
2ncagTiglL
aagatcaag:s

Fan
adaaalatct
aataaitantl

15138CB1

Lzteocogotyge
gydeggerkca

T ogegacadue

gacggcggen
tatgaggoao
cazfeagotyg
tyatatatco
garagtogty
acaktatzaty
tggctacctg
aggtgatath
agacaattes
attatrtars
TggrTatata
tgrtgttatc
agattgaget
grystacaty
aakittzatg
aagycitata
cactotgoga
caacataygcy
tgatagthita
geattaatac
cagtcacate
dgacttcoooe
aatctataty
ttoticraca
toatoetray
ascacaasaat
tatazaakta
stotagtigt
ageataznagth
tgtgggaaat
actgtagraa
tttamagrts
TETtoataaa
gagggactca
Caaaaacagt
tttatgaagh
Stgactaact
Froctotoac
SOgtiaattg
tagtaccars

tattgtiava
tartoagaat
caiaaggciy
LgTovatgay
aacsaatncya
Latagrlacn
Thgtacatas
actggytata
abggtatitg
ArnCA Ay
ttigaaakty
A bgAtacs

cotozagogy
gggalicgca
agagoToaty

ggoatocooa
astgghathe
agcataggat
catacettea
agaccagaaa
gaagrAaygcha
ttacaggttt
Catteactygt
ctganaztoa
atatsatget
Aazaataaga
tgtataagta
gtaazatgss
azagraan=g
ga=caaggty
agackocato
Toatanatst
attacaaaca
atkgtaccas
tgoctatoty
tcteocteebr
ttttteotteg
gttitorcaa
grtrtaateen
tttttaatat
aktatgracga
tbragttaaa
taagatbaca
cagatkbggt
arLtatcaty
matattctgt
tataaalagt
tbktaatttd
saag-tanas
Tgotgataaa
aLeLTintaa
cgtotatate
brgattagts

6

atracabity
oy tagy
saggyaligy
cratatigate

gg=lt-ggag
aaclit-coa

agasgeaget
grggooLgty

LTer

LLuccoggg
cagctaatbtt
actatggtty

acgaggactt
agaacttegs
APAHACGATT
CraAaAgeas
Titctagkgt
aacacttrasr
tezaactatta
TLtaaazaat
tgggtaaaaa
agcoakgtratg
cattaaggee
ggagyatiyc
tectataaaca
godgygaa
tgangatott
cemcabtats
cEtgtogtig
grtggataat
qrreostetrt
gatttaagty
tagcaasact
ttaaggcatt
tytaattraa
rageoitoat
gatgootigy
ggtgatgoay
aateatttte
gtasaaagta
Cggattgegt
agasatctta
acasacatag
tgctatertt
atagooatty
tiLtcaasaac
TyasatgrkbtL

(149)
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F65

igan
LDa0
Tias
1294
1280
1220
1389
1440
tateetttoe 1500
grtrtacatas 1580
cattigooct 1629
1832

FycTygLe Iéo
coygcagees 240

tceagtggtg 300

ttacaagaat 480
cratgoggaa G540
Etetotagag 600

agayLtacoa 660

mnalaatyaat 720

ktctgbgttt 787

lLacagtbgty 840

aattaagece 900

atatattgat 960

ggcaagtoas 1020
tacoctgtgta 1080
aayrgdagrs 1140
Lioagctcat 1200
aasaaaaags 1264
aackbcagact 1326
Egtasagztt 1380
gratagaget L1440
ttgttgaaga 1500
gtitcttctt 1560
ccttbtttag 1620
aacacattta 1680
atEtaagags 17440
gaaattatat 18490
tyctadagag 1860
actgbggatke 1220
Yyoococoztzaa 19280
gatageggt 2040
cooctaatcty 2100
ctcagaaaaa 2160
ttegottett 2220
tacttgaaay 2230
gaaatgtgaa 2247
agobgtytga 24040
critigagas 2460
trrtatatta 2520
raggecttga 2580
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aatzaakbtth

16
164%
LNA
Heme

<400= 10

azecgotdga
gagegoagac
gUotyTggay
acacttiory
zagticgogh
trtoooetag
ctrogac
gacg oo
ggy<ctacag
gotatastedg
TECggtyatg
cocaggacas
coagakacty
gageclgre

ctoozcagac
toageggtac
cctaggggan
cotgggrgea
ggagrtgate
cratgagedyd
accacceaky
toenecatoc
ctbbgaacac
cettgaggac
gotacccasy
goagtqgetec
tochtocacagg
ggagpegag T

isa_
=233 noyte 1D de:

aastaaglga ARRACAAARA aaaas

zaplens

feature

cotggacgga
QCQEECEHCE
aaggaaatag
gageyagyy
gegtteestt
asagyeerta
yorakggoge
CcUgCetogy
caccacabss
gogerctata
sgeaccoLga
caggagegta
gaaggrtecn
acosgageas
sgygagytan
atogbogtga
Ttattfiggac
ccatgggocy
cgotgggags
cacgocagy
ectgotitoce
Tgacootogy
gaacccogoa
Jegascoakyg
tgttacaact
agIgagyace
gtotgasatas

3133382CRBI

agtacogooa
goograagag
gI7CTIgTHT
acatgyegag
cgootacteg
ggltacgregh
acagancoge
ctctoctocg
swygaaalgoc
cracetocco
acccItaceq
aggtocckoag
cooggattte
tcggtogoga
guasesgoht
acgacatyet
aatgathiua
egatoogact
treagaacyy
agtccctgay
strggocty
ttggaggcayg
avaacailla
gygagoaags
catgaacagt
coracoaged
acacccaars
agcgtecca

gauoeogTan
gttogcatke
sgagigages
agranTggac
gootacatges
cagaslogol
gygegkbotrs
cootglocto
celosygych
getgoagana
ccacyazatg
agaccagatyg
gacatacace
gratziccgt
zghgpatyat
teacaseoty
ggctutooag
Tgegetoay
gegcagagec
GECtrteogy
agotoshgag
agggctecck
tcataatity
agtacagioy
atcagtogtc
agecagegtts
aeasaagecs

-3

nrnazatghoy
tatagtorrte
tggtogogeg
aggtggacys
cttotgecsy
Lttlcaglys
ytaceogeon
cytogactz:
A AGTYAT
gogengtrgg
gTefgoagrea
aggagggatc
ctogacchgg
ticztagalg
gayggagetag
craggguatgs
actygooehas
agectycaadg
coatgrgras
gaggascLyy
ceagegagge
tgactacckt
teataaccac
cattocaagy
tagackeatg
fEfptelishs e Tate)
Hagaagagag

(150)
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toooibeooan
Jaggaaaass
tocttoygcag
agecdgtaga
tgaagogaty
gthbtyuaces

TeaTeCgeg
gogagotona
[#ae Inage a1l 2
cegooggete
tagyygagac
cagagagtye
gaaagotoca
Logaacagggr
cgtatgtgat
Coaccaacat
ceakbyglycat
Toectggtots
TCaacatyta
goattacago
ctygectacc
tgttceotoen
Lgoigagtgy
gagac sagea
ctgggatgic
AFCTH YLy
AagTygagyd

2615
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ETRN. The invention slo provides expression vectars, host calls, antihodies, agonists, and antaganists. The invemion alsg provides
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It shoral applicamon Mo,

INTERNATIONAL SEARCH REPORT PCT/US Q0719936

Box | Observations where certain ciaims were found unssarchable (Continuation of item 1 of first sheer)

This Intsrraticnal Baaweh Repon has rok been establishet in respect ol cartan claims under Aricle 17(2)a) for the foliowing reasons:

1 E Claims Mos :

bocause thay relate to subject Alaler NCt reGuied 1o be seancned by this Authany. nameky:

Although clatm 18 is directed to a method of treatment of the human/animaf
bedy, the search bas been carried out and based on the alleged effects of the
compound/composition,

2 [% cismsos: 26,21.23,24
" because they relate to pans of the Inlemalional Appikcation it do nat camply wilth the preserbed requirements 16 gucn
an exent iban o meaninglui nernatiensl Searcn can be carried outl. spacikcally:

see FURTHER INFORMATION shest PCT/I1SAfZI0

2 Ciaims Mos.:

tecause they are dependent cfaims and are nox aralied inAccorgancs wim the $cond and third sentences of Fule #.4i3).

Bax Il Obsarvatlons whare unlty af Inventlan is tacking {Continuation of item 2 of first sheat)

This Inlemataral Searening Authority fournd multiple invemions in s internasional application, as folfps:

see additional sheet

. j A5 all required eoditions| search fees wers tmaly paid by the applicant. this Imematicoal Search Repor covars ay
zeaccheble claims

l:l A5 all searckable claims peuld be searmhed without effon ustitying an additiors | fee, this Authority td ot inviic paymenl
ol any auninal fee,

™

3. | ] s orly scans of the reuired additral serrsh fees were imoly paid by ¢ appieart, this inernational Search Report
> cowars paly those Claims for whish Ines ware paw, specibcally chaims Nas,
4 No required addcionss seaich fess were imaly paid by the appleant, Censequently, tis hitemational ch Regan s
resiriclan ic Ike invenl.on first mentioned in the clams; |1 is eovered By Heime Nos.:
1-28 partly
FRemark on Protest The add tianal s2arch (225 were sccomnanied by ine agafizass protest.

h teea,

‘ ) J *lo aratest aunergemed the payment v agiional s22

Eorm PCT:|SA7 10 sconliruziion of firs sheet £13) JJuly 1938)
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Inemanionai &ppication No, PCT/US G0/19036

FURTHER INFORMATION CONTINUED FROM  PCTASA! 2]

This International Searching Authority found multiple (groups of})
inventicns in this international application, as follows:

1. Clafms: 1-28, partTy

An isclated pelypeptide comprising the amino acid sequence
of seq. IC L or a fragment thereof,

A correponding nucTeic acid (seg. 1D 6). vectors,

recombinant host cells, antibedies, transgenic animals,

methods of screening for Iigands and modulators,

pharmaceutical compesitions and therapeutical appiications.
2. Claims: I-28, partly

Idem as subjeci-matter I, but limited to seq. IDs 2 and 7.

3. Claims: 1-28, partly

Tden as subject-matter 1, but limited ta seq. IDs 3 and 8.

4, Clatms: 1-28, partly

Idem as subject-matter 1, but }imited to seq. 1Ds 4 and 9.

5. Claims: 1-28, partly

ldem as subject-matter 1, but Timited in seq. IDs 5 and (0.
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wremational Appicaten e PCT/US 08/19036

FURTHER INFORMATION CONTINUED FROM  PCTIISA! 210

Cantinuation of Box 1.2
Claims Nos.: 20,21,23,22

Claims 20,21,23,24 refer to agonists and antagonists of the electron
transfer protein claimed, witheut however providing a true technical
characterisation. Moreover, ne such cempounds are defined in the
appiication. In consequence, said claims are ambiguous and vague, and
their subject matter is mot sufficiently disciosed and supported pursuant
to Art. 5 and 6 PCT. No search can be carried out for such purely
speculative claims, the wording of which is, in fact, a mere recitation
of the results te be achieved.

The applicant's attention is drawn to the fact that claims, or parts of
claims, relating to inventions in raspect of which no international
search report has been established need not he the subject of ap
internaticnal preliminary examination (Rule 66.1{e} PCT}. The applicant
is advised that the FPO poiicy when acting as an Intermational
Preliminary Examining Autherity is normally not to carry out a
preliminary examination on matter which has not been searched. This ic
the case irrespective of whether or not the claims are amended follewing
receipt of the search report or during any Chapter II procedure,

JP 2004-500032 A 2004.1.8
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INTERNATIONAL SEARCH REPORT ‘ o m——
AcKmatian on patar family mombers FCT/US 00/19036

Palent documeat U ousication Patont famiy ! Publcation |
led in search rport } Al memper(s) date
W0 9854963 A 18-]2-1998 AU 7812098 A 21-12-19¢8
EP 1939361 A 84-10-2000 |
Al 7811998 A 21-12-1958 |
Al 6552198 & 29-89-199g
EP D973852 A 26-B1-2000 I
WG 9840483 A 17-09-1998

FLF B el by v chaby 18927
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