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TRANSPORTERS AND 1N CHANNELS

TECHNICAL FIELD
This invention relatss to mclefe acid apd aming acid sequences of transprters and iop channels
and {0 the use nf these seqoences in the diagnosis, reatment, and prevention of transport, newrological,
musele, and irmmunological disorders, and in tha assessiment of e effests of exogencus componnds on

the exprassion of nucleic acid and ammino acid sequences of ransperters and &on channels.

BACKGROUND OF THE INVENTION

Eukaryotic cells are surrcunded and subdivided into functionally distinct organciles by
hydrophobic Upid bilayer membrancs which are highly impermeabie to most polar mofcewles. Cells and
argantelles require transport profeins to import and export essential nutrients and metal ions inelading
K, NH, P, SO‘“’, sugars, and vitamins, as well as various metabalic waste products. Transport
proteins 2156 play roles in aptibictic resistance, toxin sccretion, inn balance, synaplic nearofransmission,
kidney fonctlon, innestinal absorption, tame: growth, and other diverse celt fanctions (Griftirh, ¥, and C.
Sansom (1998) Thie Transporier Facis Buok, Academic Press, San Diego CA, pp. 3-29). Transpost
can oceur by a passive concentration-dependent rocchanism, or can be linked to an cocrgy source such
a8 ATP hydrolyais or anjom gradienf, Proteins thal faoction in oranspert include carricr protetns, which
bind to a specific sofute and undergo & conforthational chinge that trapslocates the bound sokute across
the membrans, ard channel proteios, which form liydrophilic peres that allow specific solutes to diffuse
through the membrane down an electrechemical solte gradicnt.

Carrier proteins which transport a single solute from one side of the membrane to the other
are called uniporters. tn contrast, coupled transporters Link the transfer of ope solure with
simulraneous or sequential weavsfer of 2 seoond solute, efther in the same direcrion (symport) or in e
opposite ditection (antipord). For example, intestinal and kidoey epithelivm oontaing a vatiety of
symporter syxizins driven by the sodium gradient that exisls aeress the plasma menbrane. Sodium
moves into the cell down its electrochemical gradient and brings the solute into the ¢e)l with it. The
sodivm gradicat that provides the driving force for solute uptake is maintained by the obiguitous
Na'/K" ATPase systsm. Scdium-conpled transportess include the mammalian glucose (ransporter
(SGLTI), iodide transporter (NIS), and multivitamin transporter (SMVT). All ihree Iransporiers have
twelve putative transmemhn;ne segments, extracellular glycosylation siles, and cytoplasmically-
oriented N- and C-fermmint. NTS plays a crocia] role in the svaiuation, diagnosis, and freatment of
various thyraid pathologies because it is the molecular hasis for cadioiadide thyroid-imaging
techmiques wnd for specific targeting of radioisotopes to the thyroid gland (Levy, O. et al. (1597} Proc.
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Natl. Acad. Sci. USA 94:53565-5573). SMVT is oxprossed in the intestinal mucoss, kidney, and
placenta, and is implicatexd jo ihe transport of the water-gofoble vitamivs, e.x., bictin and pantothenate
{(Pragad. P2 et 4, {1998) J. Biol. Chan. 273:7501-7506).

Qne of the rfargest families of banspoters is the major facilitator superfamily (MES}, alsn
called the wriporicr-sympurter-antiportes faraily. MEPS transportors are single polypeptide carriers

that transport small solutes in resp 10 ion gradi Memnbers of the MFS are found in all classes
of living arganisms, and include transporrers [or snguzs, oligosaccharides, phosphates, Rilrates,
maleasides, monccarboxylates, and drugs. MFS transporters found in enkaryotes all have a stocture
comprising 12 transmembrang sepments (Fao, 5.3. ot al. (1998) Microbiol. Molee. Biol. Rev. 62:1-
34). ‘The kurgest family of MFS transporters is the sagar transperter family, which inclodes the seven
glucose ransporters (GLUTI-GLUT7?) found in humans thai are required for the transport of glucese
and olher hexgse sugars, These glucose transport proteins have upique Ussoe dishibutions.and
physiclogical functions. GLUTI provides many cell types with fheir basal glucose requirements and
wransporis glucose aoross epithelial and endotbelial barricr tissues; GLUT2 facilitates glucose uptake
or efflux from the liver; GLUT3 resulates glucose supply to nevrans; GLUTY is responsiblefur
insulin-regulated plucose disposal: and GLUTS regolates fctose uptake inta skeletal anascle.
Defects in glucose transparters are lovalved ina reoently identiticd newrological syndrome causing
infantile seizures and developmental deluy, as well as glycogen storage disease, Panconi- Bickel
syndrome, and non-insulin-dependent diabetes mellitus l(Mueck]er, M. (1994} Eur. J. Biocheimn.
Z19:713-725, Longe, N. and L.J. Elsas (1998) Adv. Pediair. 45:293-313).

Munocarboxy]a.te anion transporters are proton-coupled symiporters with a broad subsirate
specificily that includes L-lactate, pyruvate, snd the Ketone hodics acetate, acetoacetaie, and
beta-lydroxybutyrate. At least seven isofurnis bave been identified Lo date. The isoforms are predicted
o have twelve transicibians (1) helical domains with a Targe intracelular Toop betwesn, TM6 and
TMY, and play a critical role in maintainiog intracellular pl by removing the protons that are prodoced
stoichiometrically with lactate during glycolysis. The best characterized H'-monocarboxylate
transparter is thar of the eryfhrocyle membrane, which transports L-lactate and a wide rangs of other
aliphatic monocarboxylates. Diher cells possess HY-Tinked monocarboxylate transporters vath differing
snbstrate and inhibitor selectivities. In partcu]ar, cardiac mnscle and tamor cells have transporters that
iffer in their K, vatues for certain substrates, including stereoselectivity for L- over D-lactate, and in
their sensitivity to iphibitors. There are Na*-monosarbuxylate cotransporters on the luminal surface of
intestinal and kidney epithelia, whiel aliow the uptake of factate, pyruvate, and ketonc bodics in these
tissues. In addition, there are specific and selective transporters for organic cations and organic anjons

in grpans including the kitney, intestine ind liver, Organic amon twansporlers are selective for
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hydrophabic, charged molecules wilhi electron-attracling side groups.  Organic cation Lransporlers, sach.
a3 the ymowninm ransporter, mediute the secretion of a variety of drugs and endogenous metaholiles,
andl contribute to the mainterance of intercellular pH (Podle, R.C. and AT Halesirap (1993) Am. 1.
Physiol. 264:0761-C752; Price, N.T. et af. (1998} Biochern, J. 329:321-32%; and Martinelle, K. and 1.
Haggstrom (1993) ). Biotechngl. 30:339-351).

ATP-binding casselte (ABC) transporters are members of a superfamily of membranz proteing
that transport substances ranging from small molecules such as ions, swgars, aming acids, peptides, and
phospholipids, t0 lipopeptides, large proteins, snd complex hydrophobic drugs. ABC transporters
consist of four modules: {wo nacleotide-binding domains (WNBD), which bydrolyee ATF to supply the
energy required for transport, and fwo membrane-spanning domains {(MSL), cach containing &ix
atative transmembrane segments. These four modules nay he encoded by a single penc, as is the case
for the cystic fibrosis Iransmembrane regulator {CFTR). or by separafc genes. Whea encoded by
separate genes, cach gens product comtains a single NBD and MSD. These “half-maolecules” form
Ty and heteradimens, sueh as Tapl and Tap2, The endoplasmic reticulam-based major
histocompatibiticy (MHC) peptide transport systenn. Several genetic diseases are atyimed to defects in
ABC fransporters, such as the [ollowing diseases and their correspording profeins: cystic fibrosis
{CFTR, an ion ¢hanncl), adrenoleukadystraphy (adrenoleukodysirophy protein, ALDT), Zellweger
syndrome (peroxisomal mewbrans protein-70, PMPT). and hyparinsulinemic hypoglycemia
(sulfonylurea receptor, SUR}. Overexpression of the muitidrug resistance (MDR) protein, another
ABC transporter, in hamean cancer cells makes the cells resistant to a variety of cytotexic drug;s used in
chemotherapy (Taglichit, D. andt §. Michaelis (1998) Meth. Eneynxd. 2592:130-162).

A number of metal ions such as iran, zioe, copper, cobalt, manganese, molybdemun, selenium,
nickel, and ¢hrormiurn are important as cofacters far o munber of enzymes, For cxample, copper is
invalved in hemoglabin synthesis, connective tissue metabolism, and bone developinent, by acting a8 4
cofaeror in exidoreductnses such as superoxide dismutase, ferroxidase (ceruloplasymin}, and lysyl
oxidase. Copper and other metat ions mnst be provided in the diet, and are absarbed by transportlers in
the posirointestina tract. Plasma proteins transport the metal ions (o Ue Ever and ottrer target argans,
where specific transporters move the jons Into cells and cqlivlar organeiles 4s needed, [mbgiances in
metzl ion metabolism have becr associated with a numiber of diseass states (Danks, D.M. (1986) 1.
Med. Genet. 23:99-106).

Transport of fatty ackds across the plasma membrane can cecur by diffusiop, a high capacity,
Iow allinity process, However, uinder norroal physiologtcal comditions u significant fraction of fally
acid transpert appears to Oceir via @ high aftinity, low capacity protebn-ediated trapsport process,
Fatty acid transport proteln (FATP), an intogral membrane protein with four transmentbrane segmends,
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15 expressed in tissues cabitiling high kevels of plasima rmembrane fatty acid Mux, such as muscle, heart,
and adipose. Expressiom of FATP g npregulated in 3T3-L1 cells during afipose conversion, and
expression i COS7 fibroblasts clevates uptake of Jong-chain fally acids (Hui, "T.¥. or al. (1998) ).
Bicl. Chem. 273:27420-27429).

Mitochendrial carrier proteins are mansmembrane-spaining proteins which wransport ions and
charged metabolites between (he cytosol and ths witochondrial mairix. Examples include the ADP,
ATP carrier profain; the 2-oxoglularate/matate carrier; the phosphate carrier protein; the pyruvate
carrier; the dicarbouylate careier which transports malate, succinste, fimarate, and phosphate:; the
ricarboxylate carcfer which trarsports citraic and malate; &nd the Grave's disease carrier protein, 4
protein recognized by gl in patients with active Grave's disease, an autoimnmne disorder resulting in
hyperihyraidism. Preteing in this family consist of three tandem repeats of an approximately 100 amino
acid demain, cach of which contains bwo transmembrane regions (Stryer, L. (1995} Biochemistry, W.H.
Freeman and Company, New York NY, p. 551; PROSITE PDCGCODIRY Mitochondrial energy iransfer
proteins signatore; Onling Mendcliap Tnherifance in Man (OMIM) *275000) Graves Diseasc).

This ¢lass Of transporters lse includes the mitochondrial uncouplivg proteing, which create
praton leaks across ihe fner mifochondrial membrans, thus uncoupling oxidative phosphor ylation from
ATP gynthesis. The resalf is energy dissipation in the form of hear.  Mitochnndrial unceupling proteins
have besp implicated ws modulatars of tkenmoregulation and metabolic rate, and have been proposed as
polential targels for drugs against metaholic diseascs such as nbesily (Ricquier, D, of al. (1959) I. Int.
Med. 245:637-642).

Tao Channels

The elecirical potential of a cell is generated and maintained by controlling the mavement of
lons across the plasma memnbrane. The movement of ioos reguires jon channels, which form fon-
seleciive pores within the membrane. Thers are two basic types of ion channels, ion transperlers and
gated ion channels, Ion wansporters wrilize the energy obtained from ATP hydrolysis to actively
{ransport an ion against the jon’s concentration gradient. Gated ion chammels allow passive flow of an
jon dowm fhe 30n’s electrochemical gradient under restricted conditions. Together, these types of ion
channels gengrate, maintain, and utilize an glectrochemical gradient that is used ju 1} electrical impulse
vonduction gown the sxon of a nerve cell, 2} transport of molecules into cells against concentration
gradicnds, 3) injriation of muscle comraction, and 4} cndocrine cell seerction.

Lon Transpaorters

Ion transporters generate aud maintain (he resfing electrical potential of a cell. Uislizing the
energy derived from ATP hydrolysis, they transport ions against the ion’s conceniration gradient,
These ransiembrane ATPases are divided into three families. The phosphorylated (P) class iom



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

20

By
b

30

(102) JP 2004-500814 A 2004.1.15

WO O46258 PCTATSNO(35095

transporters, incleding Na=K* ATPase Ca*-ATFPasc. and H*-ATPase, arc activated by a
phosphorylation cvest. P-clags lon iransporicrs are rasponsible for maniaining resting polential
distributions such that cytosolic coneentrations of Ma* and Ca™ are Iow and eytosolic concentration of
K" is high. The vacuolar (V) class of ion transporters includes I1* pomips an intracellular orgaveiles,
such as lysosoincs and Golgi. 'V-class ion transpocters are responsible jor generating the low pH within
the Tnmen of these organelles that is required for fanction. The ceupling facwyr {F) lass consists of H'
pummps in the mitochondria, F-class fon fransporters niilize a proton. gradient o generate ATP from
AP and inorganic phosphate (P).

The P-ATFases are hexamers of a 100 kD subusit with ten transmembrang domaios and
several Targe cytoplasmic rogions (hat iy play 2 wole in ion binding (Scarbarough, G.A. (1999) Cyr.
Opin. Cell Biol. 11:5317-522), “I'he V-ATPases are composed of two functional domains: the ¥,
domain, 2 peripheral complex respensible for ATP hydrolysis; and the V,, domain, #n integral
complex responsible for proton trapslocadon across the membrane. The F-ATPRases are struciurally
and evolutionarily related to the V-ATFases. The F-ATPase F, domain contains 12 copies of the ¢
subunit, a highly bydrophebic proicin composed of two transmembrane domains and containing a
single buried carboxyl proup in TM2 that is essential for proton transport. The V-ATPase V,, domain
contains three types of homologous ¢ submnits with four or five fransmembrane domains and the
cascntial carboxyl group in T™M4 or TM3. Both (ypes of compiex also contain a single a subunil that
may be involved in regulating the pH dependence of activity (Forgac, M. (1294} I, Bial. Chem.
274:12851-12354),

The resting potential of Ui ceil is ulilized in rany provesses involving camier profeins and
gated ion chanuels. Carxfer proteius utilize the resting patential to transport molecules inte and out of
the cell. Amino acid and ghacose fransport into many cells is Inked to sodivm foa co-transport
{symport) 5o thal the movement of Nu* down an elecirochewmicul gradient drives transport, of i other
molceale up a concentration gradient. Shniarly, cardiac muscle links iransfer of Ca** out of the coll
with transport of Na' into the cell (antiport).

Gated Ton Chaunels

Gated 1on channels conirol fom Dow by regulating (ke opening snd closing of porss. The
ability m control ian flux theough varions gating mechanisnas allows ion channels to mediate such
diverse signaling and homeostatic Tungtions ag nearonal and endocrine signaling, muscle contraction,
fertfization, and regulation of ion amipH Palance. Gated ion channels are categanized acoordiing ©
the manner of regulating the gating fancéion. Mcchanically-gated channels open their pores in
Tesponse to mechanical stress; voltage-gated channels {e.2., Na*, K, Co®", and Cl channels) open
their pores inresponse to changes in membrane potentizl; and ligand-pated channels (e.g.,

acelyloholine-, serotonin-, and glutamate-gared caton channels, and GABA- and glycine-gated

3
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chtorids channgls) apen their pores in the presence of a specific ion, nuclestide, or neurotransinitler.
The gating properties of a particnlar ign chanaet {i.., its threshold for and duration of opening and
ciasiug') are gometinmes modulated by association with auxiliary channel proteins andfor post
trapslational modifications, such as phosphorylation.

Mechamcally-gated or mechanosensitive ioh channals ot a5 transducers for ihe senses of
touch, hearing, and balancs, and also play impertant roles in cell volome regulition. smooth muscle
contraction, and cardiac rhythum generation. A stretch-inactivated channel (S1C) was recently clonsd
from rat kidogy. The SIC channel belongs to a group of channels which are aclivated by prossuge of
stress on the cell membrane and conduct both Ca®* and Na* (Suzuis, M. et al. £1999} 1. Biol. Chem,
274:6330-6335).

The pore-forming subunits of the voltage-gated cation channels forn: 4 superfamily of ion.
channel profeins. ‘The characteristic domain of these channel proteins comprises six transmembrane
domains ($1-86), a pore-forming region (P} located between 535 and $6, and intrzcellutar anino aud
carhoxy termini. [n the Na* and Ca* subfamilies, (his domain is sepeated four times, whilc in the K*
channel subfanily, each channel is formed fron a teteamer of either idemtical or dissimnilar subunits.
The B regicn containg information specifying the ion selectivity for the channel. In the case of K*
channels, a GYG tripeptide is involved in this selechivity {shid, T.M. et al. (1997) Proc. Natl. Acad.
Sci. USA 94:11651-11656).

Voltage-gared Ma* and K" channcls are necassary for the function of electrically excitabla celis,
such as norve ang rmoscle cells. Action porentials, which lead to nenrotransmitter releage and muscle
CONtraction, arisc from large, transient changes in the permeability of the membrane to Na™ and K*
ioms. Depolarizarion of the nuembrane beyond the threshold level cpens voltage-gated Na * chaancls.
Sodium ions flow into the cell, forther depolarizing the membrane aud opepibg more vedtage-gated Na*
channels, which preapagates the depolarization down the length of the cell. Depolarization also opens
voltage-gated potassivm channels, Consequently, potassi om ions Now gutward, which leads to
repolarization of the membrane. Yoltage-gatad channels wlilize charged residues in the fourih
trapsmembrane segmest (34 1o sense voltage change. The open state lasts only about 1 millisecond, at
which time the channcl spontanecusly copverts jote an inactive state that cano! be opened irespective
of the membrane pofential. Mnuctivation is mediated by the channel’s N-terminus, whick acts as a plug
that ¢loges the pore. The ransition fro an inactive to & closed state Tequires 4 retirn to resting
potential.

Vollage-gated Na* channels arc heterotrimeric comyplexcs composed of a 260 kDa pore-forovng
@ subnmit that associates with two smaller auxifiary subuniis, i1 and f2. The 52 subunit is  infegral
membrane glycoprotain that containg an extracellutar I domatn, and its association with ¢ and 1

6
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subuuits corrclates with inereased functiona! expression of the channel, & change in irs yating
properties, as well as an increase in whole ool capacitance dus to an inerense in metnbrans syrface area
(Isom, LL. et al. (1995) Cell §3:433-442),

Wan voltage-gated Na® chaungls include the members of the amiloride-sensitive Na®
channebiegencrin (NaC/DEG) famly. Channel subvnits of this family are thought to consist, of twi
transmembrane domains anking 2 Iomg extraceltular loop, with the amino and carboxyl termind located
witlin ihe cell. The NaC/DBG family inghutes the epithelial Na* channel (ENaC) involved i Na”
reabsorption in epithelia including the airway, tistal colon, cortical collecting duct of the kidney. and
exgerine duct glands. Mutations in ENaC resolt in psendohypoaldosteronism type T and Liddle’s
syndrome {pseudohyporaldosieconism). The NaC/DEG fainily also inchudes the rocently characterized
H*-gated cation channels or scid-sensing ion channels (ASIC). ASIC subwnits are expressad in the
brain and form heieromultimeric Ma*-peomeable channels, These channels requirs acid pH Mnctations
for zetivation.  ASIC subunits show homology to the degerering, a family of wechanicaliy-gated
ehanncls originally isolated from C. elogans. Mutations In the depenerins cause nevrodegeneration.
ASIC subunits may also have a role In neoronal funlion, or in pain perception, since Ussue ecidosis
causes pain {Waldmann, R. and M. Lazdanski (1998) Curr. Opin, Neurabiol. §:418-424: Eglen, R.M.
et al, (1999} Trends Pharmacol, Sci. 2(:337-3432).

K* channels are located in all o2l types, and may be regulaled by voliage, ATP concentration,
of second mesgengers such as <5 and cAMP. In pon-exciiable (ssue, K™ channels are involved in
profein synthesis, contrel of endacrine seeretions, and the maintenance of osmotic equilibrium across
membranes. In nenrons and orher excitabie cells, in addition 10 regulating action potentials and
repolarizing merpbranes, K* channels are responsible for setting resiing memnbrane poential. ‘The
cytosol contains non-diffusible anions and, to batance this net negative charge, (he cell eontains & Na*-
K* pump and jon channeis that provide the redistzitution of o', KY, and CL. The pamyp actively
transports Na®* ot of the cell and K* into the cell in 2 3:2 ratio. Ton channgls in the plasima membrane
allew KF and C1° 1o flow by passive diffusion. Because of the high Begalive charge within the cytosol,
€1~ fiows out of the cell. The fiow of K* is balanced by an elecromotive force pulling K* into the cell,
and a K* concentration gradienl pushing K* oot of the cell. Tinss, the resting membrane potential is
primarily regulated By K flow (Salkoff, L. and T. Jegla (19935) Neuron 15:489-492).

Polassium channel subunits of the Shaker-Jike superfamily a1l have the characteristic six
transmembrane/1 pore domain seuciure. Four snbunils colnbing as home- or Heterotetramers to form.
functional K channeis. These prore-Torming subunits alse associate with varioos cytoplasmic B
subunits that alter channel inactivation kinelics. The Shaker-lke channel family includss the voliage-

gated K* channels a5 well as the delayed rectitier type channels such as the hnman ether-a-go-go
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refated gene (HERG) associated with long QT, a chrdiac dysryilmnia syndrome (Corran, ME. (19%8)
Curr. Gpin. Biotechnol. 9:365-572; Kavearowskl, (., and ML, Garela (139%) Curr, Opin. Chem.
Tiol. 3:448-458),

A second superfamily of K channels is composed of the inward rectifying chanmels (Kir).

Rir channels have the property of preferontially conducting K. cumments in the inerard direction. ‘These
proteins consist of a single potassium selective pure domain and iwo fransmembrane domaing, which
correspond {0 the fifth and sixth transmembrane domeins of voltage-gated K* channels. Kir subunits
also associate as tetramers. The Kir family inclwdes ROMEL, mututions in which lead to Rartter
syndrome, a renal mbular disorder. Kir chaunels are also involved in regulation of cardize pacenaker
aclivity, seizures and epilepsy, and insulin regulation (Deoupaik, C.A. et al. (1993) Qure. Opin.
Weurobiol. 3:268-277; Curan, supra).

The recently recognized TWIK K channe! family includes the mammaiian TWIK-1, TREK-1
and TASK proleing. Memberg of this Tamily possess an overall structore with four transmembrane
domaing and twa P domains. These proteins are probably tnvolved in controlling the resting potential
in a large st of cell types (Duprat, F. et al. (1997) EMBO J 16:5464-5471}.

The voltage-gated Ca? channels have been classitied tnro several subrypes based npon their
electrophysiclogical and pharmacolagical characteristics. L-type Ca® channels are predominanty
expressed in heart and skeletal wuscle where they play an essential rofe in cxcitation-coniraction
coupling, T-lype channels are important Tor cardiac pacemaker setivity, while N-type and P/Q-type
chasnels are invalved in the control of norotransmitter release in e central and peripberal nervous
systen. ‘e L-type und N-type voltage-gated Ca™ chamnels have been purified and, though their
fanctions differ dvawmatically, they have similar subunit compesitions. Fhe chazmels are composed of
three. sulsanits. The t, subutit formis e membranc pore and voltzge sensor, while e a,6 aod
subumits modulate the voltage-Jependence, gating propertiss, and the current amplifude of the channsl.
These sobumits are encoded by ai least six o, 02 0,0, and four [3 genes, A fourth subunit, v, has been
identified in skeletal rscle (Walker, D, et al. {1988) I Biol. Chem. 273:2361-2367, McCleskey, EW.
(1994) Curr, Opin, Newrobiol, 4:304-312),

Chloride channels are necessary in endocrine secretion and in regulation of eylosalic and
organcile pH. In secratory epithelial cells, CL- cnters the cell acrass i basclaferil membrane through an
Ma*, K9Cl" cotransparter, acoumnulating in the cell above its clectrechemnical equilibrium concenteation.
Secretion of C1° from the apical mirface, in respanse to hormonsl stimulation, leads to flow of Na* and
waler info the secretory lumen.  The cystic fibrosis iransmembrane eonducrancs regalator (CFTR) is &
chloride channel encoded by the genc for cyssc firosts, a commoi fatal genctic disorder in bumags.

CFTR is a membsr of the ABC transporter family, and is composed of two domains each consisting of
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six ransmembrane domains followed by a puclectide-binding site. Loss of CFTR fanction decteases
transepithelizl water secration and, as a result, the layers of nmcns that coat the respiratory tree,
pancreatic duets, and intesting arc debydrated and difficult 1o clear. The resudting Mockaye of these
sites leads to pancreatic inmufficicacy, “meconium ilens”, snd devastating “chronic gbsiructive
pulmonary disease” (Al-Awgati, Q. et al, (1992) J. Bxp. Biol. 172:245-2646).

The vollags-gated chloride channels (CLC) arc characterized by 10-12 transmembranc
domaing, &s well as two smali globular domains koows as CBS dowmains. The CLC subunits probably
function as homotetrawers. CLC protelng are involved in regulation of call vohime, mefhrane
potentizl stabilization, signal transguctton, and uansepithclial transport. Mutations in CL.C-1,
expressed predominantly in skeletal moscle, are responsible for autasomal recessive genceralized
myoetonia and antosomal dominant myotonia congenita, while ruisions in the kicney channel CLC-5
Tead to kidney stones (Jentsch, T4, (1996} Cmr, Opin. Nearobiol, 6:30F-3100,

Ligand-gated channdls open their pores when an extracellular or intraceflutar mediator hinds to
the channel, Neuroiransmitter-gated channels are channels (bal open when 1 nexratransmniiter binds ta
their extracellylar domain. These channsls exist in the postsynaplic membrane of nerve or muscle cefls.
There ate twe types of nawrotransmitier-gated channels. Sodinm channels open in tesponse 1
excilatory neurofransmitiers, such.as acelylcholing, glutamars, and secotonin. This epening causes an
influx of Na* 2l produces the: initial Iovalized depolucization that activates the valtage-gated chammels
and starty the action potentiad. Chloride chinols open in response to inhibilory neurntransimitiars, such
a8 y-aminobutyric ucid (GABA) and glycine, leadiog 1o hyperpolatization of the megbrane and the
subsequent generation of an action potential. Newrofransmitter-yaied km channels have lour
irarsinembrane domeing and probably funclion as pentumers (Jentsch, supra). Amino acids in the
second ransmembrane domain appeat to be important in determining chanve! permeation und
sclectivity (Sather, W.A_ ¢t al. (1994) Curr. Opin. Nenrobiol, 4:313-323).

Ligand-gated chamels can be regolated by intracelilar seoond messengers. For example,
calcium-activated K* channels are gated by internal calcium ions. Tn nerve colls, an influx of calciom
during depoliarization opens K¥ channcls 1o modulate the raaguitude of the action petential (Ishi ef al.,
sapra). The large conduetance (BED ehanne] has been puritfed from brain and its submndt composition
determined. The o subunit of the BK chamel has seven rather than six transmemnbrane Jomains in
contrast to voltage-pated K channels, The extra wapsmenbrane domain is Tocated af the sebunit N-
termimis, A 28-amino-acid stretch in the C-terminal region of the subunit (the “culcivm bowl” region)
contains many negatively charged residucs and is thougtt to be the region responsible for calcium
kinding. ‘The B subnmit consists of two transmembrane domiains comeciad by a glycosylated
extracclludar loop, with intracellular N- and C-termini (Kaczarowski, snpra; Vergara, C. ct al. (1993)
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Com. Opin. Newrobiol. 8:321-329).

Cyclic mucleoticle-gated (CG) channels are gated by cytosolic cyclic nucleotides. The best
examples of these are the cAMP-gated Na* channcls involved in olfaction and the cGMP-gated cation
channels involved in vision. Both systems involve Egand-mediated activation of 2 G-proteins coupled
receptor which then alters the level of cyclic micleotide withtn the cell. NG channels also vepresent a
major pathway for Co™ entry into neurons, end play roles in neuronal development and plasticity.

CING channcls are tetramcrs containing at least two types of subunits, an o subunit which can form
funcrional homomeric channcls, and a § subunit, which moduiates the channel properties. All CNG
subunils have six travsmembraoe domwains and a pore fooning region between the: 10z and sixth
trgnsimembrane domains, similar to veltage-galed K chanuels. A large C-terminmal domain confaing a
cyclic pucleatide binding demain, while the N-terminal domain confers variation. amuong, chanmel
sublypes (Zufall, F. ct al. (1997} Curr. Opin. Newrcbiol. 7:404-4132).

The activity of other types of ion clhunng] proteins may also be modkdatzd by o vadety off
inracellular signalling proteins. Many channels have sites for phosphorylation by one or mere protein
Kinases including protein kinase A, protein kinase C, tyrosine kinase, and cassin kinase 11, all of
which regulate ion channel activity in cells. Fir chaumels are activated by the binding of the Gy
subunits of heterotrimeric G-proteins (Reimann, F. and F.M. Ashcraft (199%) Curr, Opin, Cell. Bial.
11:503-308). Other proleins are involved in the Tocalization of jon elrannels to specific sites in (he cell
membrane. Such proteins izclude the PDZ dovmain proteins known as MAGUKSs (membrane-associated
guanylate kinases) which regulate the clustering of ion channels af nearonal synapses (Craven, S.1. and

D.$. Bradt (1998) Cell 92:425-498).

" Disease Correlation

The aticlogy of numerous human diseases and disordars can be attributed o gelects in the
transpost of molecules across mesnbranes. Defects in ibe tralficking of embrane-bound ransporters
and jon channels are associated with several disorders, e.g., cystc [Tbross, glucose-galactose
malabsorption syndrome, bypercholesterolemia, von Gierke disense, and certain fogms of disbetes
mellites.  Single-gene defect diseases resulting in an inability to transpart small moelecles across
membranes incude, e p., cystinmria, ininoglycimria, Hartap disease, and Fanconi disease (van't Hoff,
W.G. (1996) Exp. Nephrol. 4:253-262; Talente, G.M. ot al. (1994) Amn. Tntern. Med. 120:218-228;
and Chillem, M. et al. (1995} New Engl. J, Med. 332:1475-1440),

Fannan diseages cansed by mutations in ion channg] genes tncluds disorders of skeletal muscls,
cardiac muscle, and the central nervous system.  Mutations in the pore-forming subunits of sodivm and
chlgrids channels canse myotonia, 4 nscle disorder in which relaxation afier volunrary contraction is
delayed. Sodium channel myotontas have been ireated with channel blockers. Mutations in muscle

mn
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sodivm and calcivm charels causc forms of periadic paratysis, while mutations in the sareoplusmic
Geleitm release channel, T-tbule calcium chanadl, and ruscle sodiwm channgl cause malignant
hyperthermia. Cardiac arrythmia disorders such as the long GT syndromes and idioputhic ventricular
fibrillation are caused by matations in potassium and sodtim channiels (Cooper, E.C. and 1Y, Jan
(1998} Proc. Natl. Acad. Sci. USA $6:4758-4764). All four known human idicpathic epilepsy genes
code for lon channel prateins (Berkovic, 5., and LE Scheffer {1999) Cuwrr. Opin. Neurglogy 12:177-
182} Other neurologicat disorders such ay ataxiag, hemiplegic migraine and hereditary deafness can
also resull from mulations in ion channel genes (Jen, 1. (1999} Curr, Opin. Nearobiol. 9:274-230;
Cooper, supra).

o chamnels bave besn the target for many drug therapies. Nevrotransmitier-gated channcls
huve been (argeted in therapics for treatment of insommia, snxicty, depression, and schizophrenia,
Voltage-nated charnels bave beou targeted in therapics for arhythmia, ischemic sivoke, head tranma,
angd penrodegenerative discase {Taylor, C.P. and L.S. Narasimhan {1997} Adv. Pharmacol. 39:47-98).
Wacious classes of ion channels also play an impartant ok in the pareeption of pain, and fhus arc
potentiat targets for now analgesies. These Include the vanilloid-gated ion channcls, witich arc acrivated
by the vanilloid capszaicin, as well as by noxions heat Lacal anesthetics such as lidocaine and
mexiletine which blockade voltage-gated Na* chiannels have heen usetul i the treatment of neuropathic
pain (Eglen, supra).

Ton channels i 1 inmamns system bave recently beon sugeested as largets for
immunomodulation. T-cell activation depends upon calciam signaling. and a diverse set of T-cell
specific on channels bas been characterized tha affect this signaling process. Channel blacking agents
can inhibit secretion of lymphokines, cell proliforation, and kifling of target cells. A peptids antagonist
of the T-cell potassinm channel Kv1.3 was found to suppress delayed-Type hypersensitivitg and
alogenic TESHONSCS in pigs. validating the idea of channel blockers as safc and efficacious
immunosuppressants (Catahan, M.D. and K. G. Chandy (1997} Corr. Opin. Biviechnol. 8:749-758).

The discovery of now transparters and ion chansels and (he potynucieatides encoding tem
aatigfies 4 need in the art by providing new campositions which are vseful in the diageosis, prevention,
awd treatment of transport, nesrolopical, muscle, and immnnotogical disorders, and in the assessment of
the effects of exogenous compounds on the expression of nucleic acid and aming acid sequences of
ransporters and jon channels.

SUMMARY OF THE INVENTION
The Invention featizres purified polypeptides, wansportecs and ion chaanels, referred 1o
colectively s “TRICH” and individually as “TRICH-1.” “TRICH-2,” “TRICH-3,” “TRICH-4,”

11
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“TRICH-5," “TRICH-6,” “TRICH-7.” “I'RICH-§," *TRICH-9," “TRICH-10,” “TRICH-11,”
“TRICH-12,;” “TRICH-13,” “TRICH-14,” “TRICH-15,” “TRICH-16," “TRICH-17," “TRICH-1§,”
“TRICH-19." “TRICH-20,” “TRICH-21,” “TRICH-22," “TRICH-23,” “TRICH-24," “TRICH-25,"
“TRICH-26" and “TRICH-27." Inone aspect, the ifrvention provides an izdlated polypeptide
camprising an aming acid sequence selected trom the group consisting of 4) an amine acid sequence
selected from the grovp cunsisting of SEQ TD NOC1-27, Ty a naturally cocurring aming acid sequence
having at least 509 sequence identicy to an amino acid sequence selected drom (he group consisiing of
SEQ) [D NO:1-27, ¢) a biclopicaily active frapment of an ainine acid sequence selectad fresn the group
wonsisting of SEG ID NQ:1-27, end d) an himimnogenic fragment of an aming acid sequence selected
from the group consisfing of SBQ 1D WC:1-27. Inone aiternative, the inveation provides an isolated
polypeptide comprising the amino acid sequence of SEQ D NO:1-Z7.

The inveption further provides an isolated polynncleotide encoding & polypeptide comprising an
aming acid sequence selected from ihe group consisting of &} an amine acid sequence selected fzom te
gronp consisting of SEC 1D NO:1-27, by a naturally occurring amino acid sequence having at least
Y% sequencs identity to an araiod achd sequence selected trom the groop consisting of SEQ ID NO:1-
27, ) a biclogically active fragment of an amino acid sequence selected from the group consisting of
SEQ I NO:1-27, and d) an imnunogenio fragrment of an aming acid sequence selected. from the proup
congisting of SEQ 1D NCO:1-27. In one alternative, the polynuclaotide encodes a pdlypeptide sclectsd
from te group consisting of SEQ ID NQ:1-27. In another alternative, the polynucienide s selected
from the group consisting af SEQ [D NG:28-54.

Additionally, the invention provides a recombinani pelymmclectide camprising 4 promoter
sequance operably linked to a polynuclentice encoding a polypeptide comprising an amino acid
sequence selected from e grours CoNRISTing of a) an amino acid sequance selected from the group
comsisting of SEQ [D NO:1-27, ) a palurslly occutring aming acid seqnenes having at least 20%
sequence 3dentily to an amino acid sequence selected Trom the group consisting of SEQ 1D NG:1-27, ¢
4 binlogically sctive fragmeni of an amino acid sequence seleeted from the group cansisting of SEQ D
NO:1-27, and d) an imnwnogenic fragment of ap amino acid sequence selected from the: group
consisting of SEQ ID NO:1-27. In one alterpative, e invendon provides & celi transformed with the
recombinant polymucleotide. In another allernative, the invention provides a trattsgenic organism
comprising the recombinant polynucieotide.

The invention also provides 3 method for producing a polypeptide comprising an amino acid
sequenca selected from: the group consisting of a) an aming acid sequence selecled from the group
congisting of SEQ 1D NO:1-27, b) 4 nauraily occuming aming acid sequence having anleast 90r%
sequence identity to an aming acid sequence selected from the group consisling of SEQ D NO:1-27, )

1z
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4 biologically active fragnient of an aniino acid sequence selected from te group consisting of SBQ 1D
™O:1-27, and d} an immonogenic fragment of an amino acd sequence sclected from the group
consisting of SEQ ID NO:1-27. The method comprises &) culmring a cell nnder conditions suitable for
expression of the polypeptide, whersin $aid cell is transformed with 4 recombinant polynuclentide
cOLpIisiig a promoter sequence cperably linked to a polynucleotide encoding the polypeplide, and b)
recovering (he palypeptide so expressed,

Additionafly, fhe invention provides an isclated antibody wivich specifically biads to a
pulypeptide comprsing 47 anine achd seqnence selected fram the group consisking of a} an amino acid
sequence slected from the proup consisting of SEQ ID NO:1-27, 1) a naturally gccurring amino acid
sequence having a€ leazt 2% sequence identity to an amino acid scyuence selected from the group
consisting of SEQ D NOD:1-27, ¢} a bivlogically aclive [Taginent of an anino acid sequence selected
from: the group consisting of SEQ ID NC:1-27, and & an immunogenic fragment of an amine aeid
sequence sclected from the group consisting of SEQ D NO:1-27.

Tiwe invention further provides an isolated polyru cleatide comprising a polynucleotide sequence
selected fionn the groap consisting of a) a palynucleotide scjuence seleited from the groap consisting of
SEQ ID NO:28-34, b) a naturally ocourring polynucleotide seauence having at least 90% sequence
idemtity to n polynucleatide sequence selecied from the group consisting of SEQ D NO:28-34, & a
polynuclentide sequence complementary to /), di a polvnucicotide scquence complementary ko b), und €)
an RMNA equivalent of 2)-d). In one alternative, e polyauclectide comprises ar least 60 contignous
nucleotides.

Additionally, the inventicn provides 2 method for defecting & target polymclectide in o sample,
said target polynucleotide having a seguence of a polymnclestide comprising a polyinclentide sequence
seleeted from the gronp cum'istiné of 4) 4 polynucleotide sequence selected frum the group consisting of
SEQ ID NO:28-34, b) a narally oceursing polynucleotide sequence having at Least 90% sequenca
identity to a pelynuclcotide sequence sclectad from the group consisting of SEQ 1D NO:28-34, ¢h a
poly ide sequence of y to 2}, d) a polymcleotide sequence complemenary to ©), and e}

an RNA equivalent of a)-d). The method comprises a) hybridizing ths sample with 2 probe comprising
at Jeast 20 conliguaus nucleotides cOMprising u sSeuERCs complementary 0 said target polymnclcotide
in ke sample, and which probe specifically bybridizes (o said 1arget polymucleotide, under conditions
whareby a hybridization complex is formed betwesn said probe and said target polynucleotide or
fragments thereof, and b) detecting the presence of shsence of said hybridization conplex, and
aptionally, if present, the amount thereof. In one aliernative, the probe comprises af least 60 cantiguous
ouclentides,

The invention further provides a method for defecting a target poiynucleatide in & sample, said

i3
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target pulyoucleotide having a sequence of a polymaciectide canprising a polynuciectide seqpence
selected from the group consisting of 1) a polynucleotide sequence selecied from the graup vonsisting of
SEQ 1> NO:28-34, b) & naturally occureing polynuclectide sequence having al Teast 90% sequeste
identity to a polymucleotide seqence seiecied Itom ihe group conststing of SEQ 1D NO:Z8-54, o) a
palymiclestide sequence complementary (o a), 3 a piynuclentide sequence comglementary (o b, and e}
an KNA cquivalent of ai-g). The method comprises a) amplifying said target polynucleotide or
iragment thereof using polymerase chain reaction smiplification, and b) detecting the presence or
absence of said amplified target polyouclectide or fragment fereof, and, optionally, if present, the
amotnt thereaf.

The invention lurther provides a composition conprising an cffectdve amaunt of a polypeptide
comprising an amino acid sequence selecled from the group consisling of &) an amino acid sequence
selected fram the group consisting of SEQ 1D NO:1-27, b} a naturally cccurring aming acid sequencs
having gt least 90% sequence fidenbity to an ;mino acil sequence selected From he group consisting of
SEQ 1D N0:1-27, ) a bivlogically active fragment of an amine ackd sequence selected from the group
consisting of SEQ ID» NO:1-27, and d} an immunogenic fragment of an amino acid sequence selected
feem the group consisling of SEQ T NO:1-27, and & phamaacentically acceptabic excipicnt. Tn one
embodiment, the composition comprizes an auino acid sequence selected frony the group consisting of
SEQ ID NC:1-27. The invention addijonally provides a method of treating a disease or condition
associated with decreased expression of functiomal TRICTI, eomprising administering to a patient in
nesd of such ireabnent the compnsition,

The invention also provides a method for screening a compound for effeciiveness as an
agumist of a palypeptide comprising an amina acic sequence selectod from ibe group consisting of 4} an
amino acid sequence selected from the group consisting of SEQ IR NO:1-27, b) a natarally octurmiag
awning acid sequence having at east 90% sequence identity b ap amin acid sequence selected from the
group consisting of SEQ ID NO:1-27, ¢} a biclogically active fragment of #n amino acid sequence
selected fram the group consisting of SEQ ID N(G:1-27, and d) an imumnunogenic fragment of an amino
acid sequence selected from the eroup consisting of SEQ D NOG:I-27. The method comprises a)
exposing & sample comprising the polypeptide to a compound, snd b} delecting agonist activity in the
sample. Inope alternative, the invention provides a composition comprising an agonist compound
identified by the method and a pharmacentically accaptable excipient. In another alternative, the
invention provides a meihod of treating a disease or condition associzted with decreased expression of
functional TRICH, comprising admimistering 10 & patient in need of such treammem the compositon.

Additionally, {he invention provides a method for screening a compeound for etfeciiveness as

an antagonist of a polypeptide comprisiog an aming acid sequence scleeted from the group consisfing

14
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of 2) an amino acid sefuence sefectal from Me gronp consisting of SEQ ID NO:1-27, b) a naturally
ooenrring aming acil sequance having at Teast W% sequence identity 1o an amino ackl sequence
selected from the grovp consisting of SEQ 1D NQ:1-27, ¢ a biologically aclive Fragment of an wming
acid sequence selected Iroin the yroup consisting of SEQ 1D NO:1-27, and d) an immunogenk: fragment
af an amino acid sequence slected font the groap consisiing of SEQ 1R NO:1-27. The wethod
COMpriscs a) cxposing a samplc comprizing the polypeptide to a compound, end b) detecting
anlagonist activity in (he saruple. In ane alternative, the invention provides a composition comprising
an antagonist compound idennified by the methed and o phurmacentically accepiasble excipient. In
agrther allernalive, the invention provides a method of treating a diseass or condifion associated with
overexpression of functional TRICH, cumprising administering to a patient in need of such treatment
the campisition,

The mvention further provides a method of sereening for a compound that specitically binds
to a polypeptide comprising an amino acid sequence selected from the group censisting of a} an amino
acid sequence selected from the group eomsisting of SEQ T3 NO-3-27, 1) a naturglly coourting amito
acid sequence having at least $0% seqoerice ideninty to an amno achd sequence sclested from the group
consisting of SEQ ID NO:1-27, €) a biologically active fragmen: of an amino acid sequence selected
from the group consisting of SEQ ID NO:1-27, and @) an iovmnnogenic fragment of an amino ackd
sequence selecied from the group consisting of SEQ [D NO:1-27. The micthod compriscs a} combining
the polypepiids with at least pne tost compound under suitable conditions, and b) detecting binding
of the polypeptide to the lest compound, thereby identifying a compound that specilically binds o the
polypeptide. :

‘The inveation ferther provides a method of screening for 2 compound that modulates the
aclivity of 4 polypeptids comprising n aming acid sequence selectesd from the group consistng of u) an
amino acid sequence sclected from the group consisting of SEQ 1D X0:1-27, b) & paturally occursing
amino acid sequence having at least $0% sequence identity to an amino acid sequence selected from the
group consisting of SEQ 1D NO:1-27. ¢} a biologically active fragtnent of én amino acid seguence
selocted from the group consisting of SEQ [0 NO:1-27, and d) an immunocgenic fragment of an amivo
acid sequence selected frow the group consisiing of SEQ 11 RG:1-27. The melhod comprises a)
combining the polypeptide with at least oue test cornponnd under condittions permissive for the
activity of the polypepiide, b) assessing the activity ol the palypeptide in the prescacc of e fest
compound, and ¢) comparing the activity of the polypeptide in the presence of the test compound with
the activity of the polypeptide in the absence of the tesl, compound, wherein a changa in the activity of
the palypeptide in the presence of the test compound is indicative of a compound thar modulates the
activity of the polypeptide.



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

25

(113)

WO O46258 PCTATSNO(35095

The Lvention further provides a method for scrocning a compound for effectiveness in
alttring cxpression of. & target polynucicatide, whercln said target polynucleotide comprises a
sequence selected from the group consisting of SEQ ID MNC:28-34, the method comprising ay
expiwing a sumple comprising the target polynucleotide o a compound, and b) defecting alicred
expression of the target polymmei eotids,

The invention further provides a methad for assessing Loxicily of a test compound, said
ructhod compristng a} treating a biological sample containtog nuclete acids with the test compound:
b} hybrdizing the nucleic acids of Ihe ireated Liolegical sample with & probe comprsing al least 20
comtiguous nucleotides of a polynucleotide comprising « polvancleotide sequence selected from Lhe
gromp consisting of i) 2 polynucleoride sequence selected Fom the group consisting of SEQ IR
NO:23-54, it} a naturally occuering polynuclentide scquence having af least 90%% sequence ideniity to
a polynnclectide sequence selecied from the grovp consisting of SEQ [D NO:28-54, i) a
palynucieotide sequence complementary ke i), iv) a palynuclevtide sequence complementary to ii),
and v} an RNA equivalent of i)-iv), Hybridization oceurs under conditions wherehy a specitic
hybridizetion complex is formed between satd probe and a targer poiynueleotide inthe blological
sample, said target palypaclectide comprising a polynoclestide sequence sclected from e group
L'Omisu‘ng of i} & polynucleutide sequence selected from the grovp consisting of SEQ [ NO:28-54,
i} a nammrally eccurring polymuclectide sequence having at least 0% scquence identity to a
polynucieotide sequence selected from the group conststing of SEQ ID NO:28-54. i) a
polymciectide sequencs complameniary 1o 1), iv) 2 palymcleotde sequence complementary to i),
and v) an RNA equivalent of i)}-iv). Alicenatively, the tacget polystucleclide comprises a fragment of
a polynuclentide seyuence selected from the group consisting of i)-v) above; ¢} quantifying the
avzount of hybridization complex; and ) comparing the mmount of hybridization complex in the
treatesl biclogical sample with the amoent. of hybridizaiion complex in an untrested hinjegical
sample, wherein a difference in the amonnt of hybrdization complax n the treated biclogical sample

is indicative of toxicity of the test compound.

BRIEF DESCRIPTION OF THE TABLES

Table [ summarizes the nomenclatre for the fulfl Jength polynucleotide and polypeptids
sequences of the present invention.

Table 2 shows the GenBank identification number and annotation of he nearest GenbBank
hemalog for each pelypeptide of the invention. The probability score for the match between sach
polypeptite and its GenBank homolog is also shawn.

Table 3 shows structural feaimres of each polypeptide sequence, including predicied molifs and
domaing, aleng with the methods, algorithms, and searchable databases wsed for analysis of each

16
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polypeptide.

Table 4 lists the ¢DNA and genomic DA fragments which were used to assemble each
polymiclectide seguence, along with selecied fragments of the potynucleotide sequences.

Tzhle 5 shiows the represemative cDNA Mbrary for cach palymreleotide of the invertion.

Table & provides an appendix which describey the tissues and vectons used for construction of
the cDNA Libraries shown in Table 3.

Table 7 shows the tools, progeams, and algorithims nsed to analyze the polynucleotides and

palypeptides af the invention, along with applicalile descriptions, refereaces, and threshold pararneciers.

DESCRIPTION OF THE INVENTION

Before the present proteins, nucleotide sequences, aud methods are described, it is wnderstood
thar this invention i not limited to the particular machines, marerials and methods described, as hese
may vazy. Tis also 1 be understood (hat the terminology used hereint is [or he purpose of deserihing
pavlicvlar embodiments only, and is not intended to limst the scope of the preseni invention which will
be Timited ooly by the appended <laims.

It ot be noted that as used herein and in the appended claims, the sigular forms “a,” “an,”
and “the” include plural reference nnless the context clearly diclates otherwise, Thus, for example,
reference o “a hwost cell” includes a plurality of such host cells, and a relerence to “an antibody” is a
reference to one or more antibodies and exuivalents thereof known. th those skilled fnhe art, and so
forth.

Unless defined otherwise, afl techpical and scienfific terrms used herein have the same meanings
us commonty understoad by one of ordinary skift in the art o wiich this invention befongs. Allheugh
any achines, materials, and methods simdlar or equivalent to those deseribed berein e be used o
pracrica or test the presaat invenrion, the preferred machines, materials and methods are now described.
All publications mentioned hercin arc cited for the purpose of Jescribing avd disclosing the cell lines,
protocols, reagents and veetors which arc reported in the publications and which might be used in
connection with the tnvention.  Mothing Rercin is to be construed as an admission that the invention is
not entifled to antedate such discloswre by virtue of priar invention.

DEFINITIONS

“TRICH" relers to the amino acid sequences of substantially purified TRICH oblained from
any species, particularly & mammslian species, inchuding bovine, oving, porcing, murine, equine, and
luman, and from any source, whether natiral, synthetic, sctoi-synthetic, or recombinant,

The term “agontst” reters to a molecule which. jntensities or mimics the biclogical activity of

TRICH. Aponists may include proteins, nucleic acids, carbohydrates, small wolecules, or any other
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compound or eomposition which modulates the activity of TRICH cither by directly interacting with
TRICH or by acting on compoenents of the hinlogical pathway in which TRICH participates.

An “allelic variant” 1s an alterparive forni of the gene cucnding TRICH.  Allclic variants miay
result from ar least onc maration in the nucleie acid sequestce and may resultin altered mBNAs ot in
polypeptides whose structure or funclion may ar may not be altered. A gene may have nane, 0ng, OF
many aflelic variants of its naturally ocenreing form. Corsmon mutational changes wincly give rise to
aliclic varianis are generslly aseribed 1o nalural delefions, additions, or subsiitutions of mclentides.
Each of these types of changes may occur alone, ot in combination with the others, one or more times in
a given sequence.

“Altered” nucleic acid sequences cacoding TRICH include these scquences with deletions,
invertions, or substitalions of differcnt nucleotides, resulting in a polypeptide the same as TRICH of a
polypeplice with at least one fanctional characterigtic of TRICH. Included within this definition are
polymorphisms which may or may not be readily detertable wsing 2 particular oligonuclzotide probe of
he polynuclzatide encoding TRICH, and improper or unexpeeted hybridization to allelic variants, with
4 inens other than the normal chramgsomsl Tncns Tor she polynuclentide saquance etending TRICH
The encoded protein may alza be “altered,” and may coutain delotions, insertions, or substimtions of
aniine acid residues which produce a sflent change and resuit in a functionally equivalent TRICH.
Deliberatz amino acid substitutions may be made on the basis of similarity in polarity, ehargs,
solubility, hydrophobicity. hydrophilicity, aud/or the emphipathic nature of the residues, as long as the
biological ar immunclogical activity of TRICH is retained. For example, negatively charged amino
acids may include aspartic acid and glutamic acid, and positively charged amino acids may include
lysine and argining. Amino ackls with uncharged polar side chains having similar hydrophilicity
values may include: asparagine and glutamine; and serine and threonine. Awnino acids wilh
uncharged side chains having similar hydrophilicity values may include: leucine, iseleucing, ad
valine; glycine and alaninc; and phenylalanine and tyrosine.

The terjns “aming acid” and “amino acid sequence” refer to uu oligopeptids, peptide,
polypeptide, o proteln sequencs, or A fragment of aay of these. aud to naturally ocourring or syntbetic
malecules. Where “amino acid sequonce” is recited to refer to 2 sequence of A nabirally ocoarring
protein malecule, “amine acid sequence’ and like terms are nof meant 1o limie the amino acid sequence
o the complete native aming acid sequence associated with, the recited protein molecule.

“Amplification” relates 1 the production of additonal coples off a nuclsie acid seqense.
Amplification is geverally carried out vsing polymerase cliain reaction (PCR} techmulogies well known
in the art,

The terin “antagonist” refors to 2 molecnle which inhibits or atteriates the biological activity of
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TRICH. Antagouists may include proteins such as antibodies, pcleic auids, carbohydrates, small
molccules, or any other compound or composition which modulates the activity of TRICH either by
directly interacting with TRICH or by acting on components of the biological pathway in which TRICH
participates.

Tite terim “antibody™ rofers 1o intact immunoplobulin molecpics as well as 0 agments thercof,
suich as Fab, F{ab’);, and Iy fragments, which are capable of binding an epitopic determinant.
Antibadics tal hind TRICH polypeptices can be prepared uging intact polypeptides or using fragmenis
containing sinall peptides of interest as the immunizing antigen, The palypeplide ¢r oligopaplide osed
o imminnize an animal .., & mouse, a rat, or a rabbit) can be decived from the translation of RNA, or
synihesized chemically, and can be conjugated fo 2 carrier profein if desired. Commonly nyed carriers
thut are chemically coupled to peptides include hovine serwn albwmin, thyrogiobulin, and keybole
Timpet hemocyanin (KLIT)., The coupled peptide is then used 1o Immunize the animak.

‘The term “antigenic determinant” refers fo that region of 8 moelecule (.e., anepitope) thal
makes contact with & particular antibody. When 2 protein or & fragment of a proten is vsed
immunize 5 host animal. numerovs regions of the protein may induce the production ol antibudies which
bind specifically to antigenic determinants (particular regions or threc-imensional structares on the
prtein). An antipenic deferminant may compeie with the intact antigen (i.e., the immunogen used 1o
cheit the imnmne response) for binding to an antibody.

The term, “anrisense” refers 10 any composinon capable of base-pairing with the “sense”
(coding) strand of & specific pucleic acid scquence. Antisense compositions may incinde DNA; RNA;
peptide nucleic acid (PNA); cltgomclectides having modified backbope linkages such as
phospharctitoates, metiyliphasphonates, or benzylphosphnnates; oligonuclentides having modified
sugar groups such as 2-methoxyelhiyl sugars or 2-meoxyethoxy sugars; or oligonuclentides having
roodified bases sach a8 3-nethyl cytosine, 2-deoxyuracil, or 7-desza-2-deoxyguancsing. Antisense
mtecules may be produced by any method mcluding chemical synthesis or transeription. Once
inwoduced into a cell, the conlplementary antisense niolccule base-pairs with a namrally occorring
nucleie acid sequence produced by the: cell to form duplexes which black either franseription o
translalion. The designation “negative” or “minns” can refer to lhe anlisense srand, and the
designation “postiive” or “plus’” can refer o the sense sirand of a reference DNA molecule.

The tegm “bivlogically active” refers to a protein having structural, regulatury, or biochemical
Fanctions of @ paturally ocourring molecule. Likewise, “immunoiogically active™ or “iminunogenic”
refers to the capability of the natural, recombinant, or syntiictic TRICH, or of any oligepeptde thereof,
to fnduce a specific immume response in appropriate animals or cells and to bind with specific

antiboclies.
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“Complementary' deseribes the relationship between two single-stranded qucleic acid
Sequences that anaeal by base-pairing. Fov cremple, 5'-AGT-3" pairs with its complement,
3-TCA-5".

A “composition comyprising @ given pelynuclentice sequence’” and a “composiion comprising a
Fiven aming acid soquence” refer broadly W any composition containing the piven pulymuclentids or
amine acid sequence. The composition may comprise » dry formulation oF an agueous selution.
Compusitions comprising peilymclentide seynences encoding TRICH or fragments of TRICH may be
employed as hybricizalion prebes. The probes may be stored in freeze~dried forn and may e
assoclated with o stabilizing agent such as & carbohydrate. In hybridizations, the probe may be
deployed in an aquecus solution conaining salts (e.g., NaCl), datergonis (c.g., sodium dodecy] sulfate;
$DS), and otber components {2.g.. Denhardt's solution, dry milk, salmon spetni DNA, et.).

“Copsensus seyuence’ refers to a ueleiv acid sequance which has been subjocied th repeated
DINA sequence snalysis to resolve uncalled Dases. extenderdt using the XL-FCR kit (P Hiosysteims.
Toster City CA) in the §' amdior the 3 direction, and resequenced, or which has been assembled rom
ane or mwore overlapping ¢DMA, EST, or genomic DNA fraginents wsing a computer prograin for
Frginent assensbiy, such as the GELVIEW fragrent assembly system (GCC, Madison WI) ar Phrap
{University of Washington, Seattle WA), Some sequences hiave been buth extended and assembled to
prociuce the consensus seguence.

“Copservative aning acid substitutions” are those substilutions (hat are predicted 1o least
interfere with the properties of he uriginal protein, 1.2, the structwre and especially the fixction of the
protein s conserved and not sigoificandy changed by such substitudans.  The table delow shows zming
acids which may be substituted for an ariginal ansine acid in a protein and which ate regarded a5

conservative aming acid substitutions.

Criginal Residus Conservative Substitution
Ala iy, Ser
Arg His, Lys
Asn Asp, Gin, Hig
Asp Asn, Glo
Cyy Ala, Ser
Gin Asn, Gy, His
Giu Asp. Gln, His
Gly Ala
Hig Asp, Arg, Gin, Glu
lle Leu, Val
Leu e, Vil
Lys Arg, {Fin, Glu
Miet Leu, De
Fhe His, Met, Lew, Trp, Tyr
Ser Cys, Tir
20
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Thr Ser, Val
Trp Pic, Tyr
Tyr His, Phie, Trp
Val Te, Leu, Thr

Copser vative amino acid substitutions generzlly maintain (a) the struchwe of the polypeplide
backbone in the area of the substitntion, for exaniple, as a beta sheet or alpha helical confornsation,

(b) the charge o hydrophobicily of the molecule at the site of the substitution, andiar () the Ttk of e
sidle chailr.

A deletion” rafers to a change tn the atino acid or miclentide sequence that Tesults in the
absence OF one or mure aning acid residues of nacleatides.

The tezan *'derivative” refers 1o a chemically mdified edynucleotide or polypeptide. Chemical
moditicalions of 1 pelynncientide can include, for example, replacement of hydrogen by an #lkyl, acyl,
hydroxyl, or amino group. A derivative polynucleotide encades a polypeptide which cetains at least one
bicAogical or immmnological function of the natural molccule, A <erivalive polypeptide is one modifiod
By glycosylation, pegylation, or any similar process Lhat retains at least one biological or hnmuuclogical
fanctian of the palypepride frony which i was derived.

A “dotectable labet” rofers to a reporter molecule o eusyme (it is capablc of gonorating &
measurable signal and is covalontly or noncovalently joinesd to 4 polynecleotide ar polypeptide.

A 'fragment” is & vique portton of TRICH or the polynucleatide encediag TRICH which is
identical in seguence to but shortés in Jength than the parent sequence. A fragment muy comprise up
to the entire lengih of (he defined sequence, minus oue mucleotide/amino acid residue. For exsnple, a
fragment may comprise from 3 to 1000 contigacns nucleotides or amino acid residues. A fragment
used a3 a probe, primer, antigee, therapeutic molecule, or for other purposes, miy be at least 5, 10,

13, 18, 20, 23, 20, 40, 50, 60, 75, 100, 150, 250 or at least 500 conliguous nucizotidss or amine acid
residues inlength. Fragments may be prafercutially selected from certain rogions of a molecuis. For
example, o polypeptide fragment may cowprise a certain lengih of contiguous anino acids selected
from the first 230 or 500 amine acide (or fitst 23% or 50%) of 4 putypeptide as shown i a certain
defined sequence. Clearly these lengths arc cxcmplary, and any length that is supported by the
specification, inchuding the Sequence Listing, tables, and figures, may be enconmpassed by the presen
embodimenis.

A fragment of SEQ [L) MO:28-54 comprises & segion of nnique polyiucleotide soquence that
specifically identifies SEQ 1D NO:28-54, for example, as distinet from any other sequence in the
genome from whicl the fragment was obtained. A fraginent of SEQ 1D N0:28-34 ig useful, for
cxample, in hybridizalion and amplification techeglogies and in apalogous metlods that distinguish
SEQ ID NO:28-34 from related polynuciectide sequences, The precise length ol & fragment of SEQ
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1D N3:28-54 and the region of SEQ D MO0:28-54 10 which the fragment eorresponds are rouiinely
deferminatie by one of ordinary skill in the art based on e interied purpose (or the fraginent,

A fragment of SEQ I[D NQ:1-27 is encoded by a ragment of SEQ 1> N0:28-54. & fragment.
of SEQ 1D NCG:1-27 comprises a region of unique amino acid sequence that specifically identifies
SEQ D NO.1-27. For oxample, afragment of SEQ [0 NO:1-27 is usefid as animmunogenic peptide
for the developroent of antibedies that spacifically recoguize SEQ I NO:1-27. The precise Jength af
@ fragment of SEQ ID NO:1-27 and the region of SEG 1D NQ:1-27 10 which the [ragiment
carresponds are routingly dederptinable by oue of erdinary skill in the art based u the intended
Purpose for e fraginent,

A Al length™ polynucleotide sequence is one containing at least a translation initiation codon
(c.g., melioning) followed by an apen reading frame and a translation termination codon, A “full
length” polynucieotide sequence encades a “full length” polypepiide sequence.

“Homeiongy” refers 10 sequence gimifarity or, interchangeably, sequencs identity, hetwean twir
or mare polyiuclentide sequences or two ar more polypeptide sequences.

The terms “peccent identity™ and “4% identity," a5 applied to polymcleotitde sequences, refer to
the percentage of regidug matches betvween at least twvo polynicleotide sequences aligned using 2
siandardized algorithn. Such an algorithin may inseet, in & stapdardized and reproducible way, gaps in
the sequences being compared in order to aplimize dlignment between two sequences, and thercfore
achieve 4 hore meaninghil comparisen of he e sequences.

Percent ideritity Detween polynucleatide sequences wmay be defermined nsing the defaylt
paraneters of the CLUSTAL ¥ algoriinm as incorporaicd into the MEGALIGN version 3. 12¢ sequence
aligmment program. This program is part. of the LASERGENE seftware packzge, a suite of molecuiar
biclagical analysis programs (DNASTAR. Madison WY). CLUSTAL V iz descrited in Hipging, D.G.
and P.M. Sharp {1989} CABIOS 5:151-153 and in Higging, D.G. ot &l {1992) CABIOS 8:189-141.
For puirwise alisnments of polymiclestide sequenues, e default parameters are st as fillows:
Ktuple=2, gap penalty=5, window=4, ant “diagonuls saved™=d, The “weighted” reskize weight tahle is
selected as the default. Percent identity s reported by CLUSTAL ¥ as the “percent similarity" betweon
aiigped polynuclectide sequences.

Alternatively, a suite of commonly used and freely available sequence compurison. algorthms is
provided by the National Ceater for Biotechnology Information (NCBI) Basie Local Aligmnent Search
Too} {BLAST) (AYschul, S.F. et al. {1990} |, Mol. Bicl. 215:403-410}, which is available from several
sonress, including the NCRI, Bethesda, MD, and on (he Tnternet al
Tttp/fwww nebialmenih. govw/BLAST/. The BLAST software suits includes varions seguence anailysis
programy including “blastn,” that is nsed to align 4 known polynvycleotide seqrence with other
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polynuclentide sequences from a variely of databases. Also avadlableis 4 t(.ml called “BLAST 2
Sequences’” thur is uged fur direct pairwise comparison of (wo mucleotide scquences. “BLAST Z
Sequences”™ ean be accessed and used infevactively at wtep/fwwrsnchi.abm. nit gov/gor/bl 2. ntml. The
“BLAST 2 Sequences” todl can be used for both blastn and blasip (discussed below). BLAST
Progranms are commonly nsed with gap and other parametcrs sci oo derauit. settings. For example, to
cotupare two miclcotide sequences, cne may wse blastn, with the “BLAST 2 Bequences™ tool Version
2012 (Aprit-21-2000) set at default parameters. Snch defaull parainelers may be. for example:

Matrix: BLOSUMG62

Reward for maich: T

Pesalyy for mismarich: -2

Oper Gap: 5 and Extension Gap: 2 penaliies

Gup x drop-offs 50

Hxpec: 10

Waord Size: 717

Filier- om

Percent fdentity mury be measured over the length of an entire defined sesuence, for cxample, as
defined by a particular SEQ) 1D tumber, or may be measured over a shorter length, for sxample, over -
the length of a frapment taken (rom a Jarger, defined sequence, far instance, a fragmant of at least 20, at
least 30, af 2east 40, atleast 50, at least 70, at Jeast 100, or at least 200 contiguous nuckeotides. Such
lengths are exemplary only, and ir is uederstaod that any fragment length supported by the sequemnces
shown tergin, in the tables, figures, or Sequence Listing, may be used to describe 2 length over which
percentage identity may be measured

Nucleic acid sequences (al do nof shere a bigh degree of idenity may neverthiciess cncode
similar amino actd sequences due (o the degeneracy of tie genctic code. 1t 18 Yncerstood that changes in
a micleic acid sequence can be made using this degeneraiy to preduce mulliple nuclcic acid scquences
that ail encode substantially the same protein.

‘The phrases “percent identity” and “% ideniily,” as applied to polypeptide sequences. refer 1o
the: percentage of residoe matches belween at least two polypeplide sequences aligned using 2
standardized algorithm. Methods of polypeptide sequcnee alignment are well-known, Some alignneat
miethods take Tite BCCOMN consarvative aming acid substitations. Such copservaiive substitutions,
explained in more detail above, generally preserve the charge and hydrophobicity at the site of
suBsHinlion, thus pregerving the stmeture {and therefare fanction} of the polypeptide.

Percent idensily between polypeplide sequences may be determined using the defanlt parameters
of the CLUSTAL V algoritm a3 incorporated into the MEGALIGN version 3.12e sequence alignment
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program (Jescribed amd refererced above). For pairwise alignments of polypentide seqoences using
CLUSTAL V, the defaplt parameters are sel as [ollows: Ktople=1, gap penalty=3, window=3, and
“diagonale saved™=3, The PAM250 matrix is selected us the defoull residue weiglt table. As with
polynucleotide alfgnments, the perccnt idenfity i reported by CLUGSTAL V as the “percent similarity™
between aligne] pulypeptide sequonce pairs.

Alternatively the NCBI BLAST software suite may hensed. For cxample, for a pairwise
cumparizon of two polypeptide sequences, one may usce the “BLAST 2 Scquences” tool Wersion 2.0.12
(Aprit-21-20003 with hlastp set at <efault paramecters. Such default parameters may be, fof example:

Mawrix: BLOSUME?

Gpen Gap: 11 and Extenvion Gap: 1 penafties

Gup x drop-off: 5¢

Expect: 16

Word Size: 3

Filter: on

Perieent identity may be messured aver e length of an entire defined polypeptide sequence, for
exgongle, as defived by a pariicular SEQ ID number, or may be hmsumd et a shorter Jength, for
example, over the length of a fragment (aken rom a larger, defined polypeplide sequence, For instance,
a tragment of at least 13, at least 20, ot least 30, at least 40, at least 30, wleast 70 or al least 150
contipuons residues.  Such lengths ars exemplary only, and it is understood thiat any fragment Jeowth
supponted by the secquences shiown herein, in the ables, fgares ('Jr Segoence Listing, may be ased to
desuribe a length wver which percentage identity may be measured, ’

“Human arlificial chiromosemes™ (HACS) are linear miaachromosomes which may conlain
DA sequences of about 6 kb to 10 Mb in size and which containali of ihe elements required for
chromosome roplication, segregation and maintenance,

The terin “hwmanized antibody™ refers 1o an. antibody molecule in which the aming acid
sequence in the non-antigen binding regions has been alrered sa that the antibody more closaly
resembles & hman antibody, and still retaine its original binding ability.

“Hybridization"” rcfers to the process by which a potynucleolide sirand anncals with a
complementary strand throigh base pairing wnder defined hybridization conditions. Specitfc
hybridization is an indication that two nugteic acid sequences share a high slegres of complamentarity.
Specific hybridizalion compiexes form snder permissive sopealing conditions and rematn hybridized
after the “washing'” step(s). The washing step(s} i pardonlarly important in deterinining the stringency
of the hybridization process, with mere stringent conditions atlowing less non-specific binding, i.e.,

hinding between pairs of audeic ackd strands thal ave not perfectly matched. Permissive conditions for

24



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

30

(122) JP 2004-500814 A 2004.1.15

WO O46258 PCTATSNO(35095

annealing of mcleic ackd sequences are routinely determinabie by one of ordinary skilh in ihe art and
may he consistent ammang hybridication experiments, wherens wash conditions may be varicd among
experiments to achieve the desired strinpency, and therefore hybridiztion specificily. Permissive
annealing conditions aceur, for example, atf 68°C in the presence of about & x 8SC, abuut 1% (wiv)
SD3, and about 100 ugfmt shieared, denatured salmon spenm DNAL

Generally, steingency of hybridization is cxpresscd, ia part, with reference to the tomperaiare
under which the wash step is carricd cut. Such wash temperatores are typically sclected to be about
5C 1w 20°C lewer than the thermal melting point (T} For the specific sequense ai & defined ionie
strength and pH. The T, s the temperature. {under defined ionic strength and pH) at which 30% of the
target sequence hybridizes o o perfectly matched probe. An equation for caleulaling T, and conditions
for nueleic acid hybridization are well known and ¢an be found in Sambrook, 1. et a1 (1589) Melecular
Cloming: A Laboratury Manual, 2 ed., vol. 1-3, Cold Spring Harbor Press, Plainview NY, specifically
see volume 2, chapter 9.

High stringency conditons for hybridization between palymuclentidas of the present invention
iuchude wash conditions of 68C in the presence of ahout (1.2 x 5SC and abont (1L.1% SDS, Jor 1 our,
Alzcnatively, tetiperatures of about 65°C, 60°C, 55°C, ¢r 42°C may beused. SSC concentration may
be: saried from ahowt .1 10 2 % S3C, with SDS being present at sboul 0.1%. Typically, blocking
reagenls are used to bluck non-specific hybridization. Such blocking reagenis include, for instance,
sheared and denatred salmon sperin DNA a0 ahom 100-200 pyfml. Organic solvent, such as
Formamidz a8 o concentralion of about 35-30%% w'v, may also be psed wnder parbicular Cirennstaaness,
such as for RNA:DNA bybridizations. Useful varistions on these wash conditions witl be readily
apparent to Hose of ordmary skill inthe art. Uybridization, particularly oicler bigh siomgency
conditions, may be suggestive of eveIntionary similarity between the muclectides.  Such similarity is
stronply indicative of 4 similar rote for the nncleotides and their encoded palypeprides.,

The texrm “hybridization complex” refers (o a complex formed betwesn twe mucleic acd
sequances by virtue of the formation of hydrogen bonds betwesn complementary bases. A hybridization
complex myy be formed in zalntion (o.g2., Cif or Ryt analyeis) or formed between one niucleic acid
Sequence present in solution and another mcleic xeid sequence immobilized on a sold support {&.g.,
paper, membranes, filters, chips, pins or glass slides, or any other appropriate substrate to which cells
on Wer tncleic acids have beep Nixed).

'The words “inserlion”™ and “addition” refer (o changes in an amino acid or nuclectide sequence
resulting inthe addition of one or more amine acid residues or noclevides, respestively, )

“Immune respanse” can refor w conditions asseciated with inflammation, trauma, immunc

disorders, or infections or penetic disease, ete, These conditions can be characterized by expression of
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vanous tactors, e.2. cytokines, chanokines, and other signaling molecizles, which may affect eclialar
and sysiemic defcnse Systoms.

An immunogenic fragment” is & palypeptide or aligopeptide fragment of TRICH which is
capable of eliciting an immune response whes, intraducad into 4 living organisia, for example, a
mammal. The tcrm "immenogenic Tagment” also includes any patypeptide ar oligopeptide fragment of
TRICIT which is useful in any of the antibody production methads disclosed hereiw or known in the art.

The term “microamay” refers 1o an arrangsment of a plurality of polynucleotides, polypeprides,
or ather chenlicat conrpounds on a substrate.

The texms “element” and “array element” refer w0 a polymiclentide, polypeplide, or other
chemical compound having a unique and defined position on a microarray.

Theterm “modalste’ refers to & change in the activity of TRICH. For exampie, modulation
may <anse an ivcrease or & decreasc in protein activity, binding characteristics, or any other biclogical,
fonctional, or immunelogical properties of TRICH.

The phrases “nucleic acid” and “nucleic acid sequence” refer 10 4 mcleotide, oligomcleotide,
polynuclemide, or auy fragment therenf. Thesc phrases also nofer o DNA or RN A, of genomic or
synthetic origin which may be single-stranded or donblo-stranded and may reprosent the sense or the
antisense strand, 0 peptide nuclic acia (PNAJ, or to any DNA-Jike or RINA-like material,

"Operably linked" refers i the situation in which a first nugdsic acid sequenee iz placed in a
fonctional relationship with a second nucleic acid sequence. For instance. a promarer is operably
Tinkext Lot & codng sequence if the promater affects the (rapsoription or expression of the coding
sequence. Operably linked DNA sequonces may be in close progimity or configuous and, whete.
necessary 1o join 1wo protein coding regions, inthe same reading frame.

“Peptide nucleic acid” {PNA) refers to an antisense maleaile or anti-gonc agent which
conrrises an ofiponucleatide of at least about 5 mucleotides in leugth Tinked 10 4 peptide backbone of
amino acid residues ending in lysine. The terminal Iysine confers sombility to the composition. PNAs
preferentially bind complementary single stranded DNA or RMN.A sud stop ranscript elungation, and
may be pegylated 0 extend their lisespan in the: cell.

“Post-translaticnal modification” of an TRICH may involve lipldation, glycosyiation,
phlosphorylation, acctylation, racemivation, proteolytic cleavage, and other wodifications known in the
art These processes may oconr synthetically of biochewically. Biochemical modifications will vary by
cell type depending on the enzymatic milien of TRICH.

"Probe" refers to nucleie acid sequences cncoding TRICH, (helr conplemeats, or fragments
theraat, which are used to detect identical, allelic or related micleic acid sequences. Probes are

isolated cligonuclentides of polytnclentides atrached to a detectable label or reporter inolecule. Typical
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Tatels include radivactive isofapes, lgmds, chemiluminescent agems, and envymes, “Primery” are
shart nucloic acids, usually DNA nligonuclestides, which may be annealed 10 a target polymiciectide by
complementary base-paiting. The primer may then be extended along the target DNA. strand by a DNA
polymerase enzyme. Primer pairg can be used for amplification (and identiftcation) of u micleic acid
SeqUEnce, &.2., by the palymerase chain reaction (PCR).

Prehes and primers as used in the present invention typically comprise at least 135 contiguous
nugleatides uf a krown sequence. In order to enhance speci Meity, Jonger probes and prmers may also
be employed, such as probes and privaers hat comprise at Ieast 20, 25, 30, 40, 50, 60, 70, 30, 90, 100,
of at deast 150 conseculive mgleotides of the disclosed micleic acid sequences. Probes and primers may
b considerably longer than these examples, and it is understond that any Jength supported hy the
specification, including the tables, figures, and Sequence Listing, may bo used.

Methods for prepacing and using probes and primers are deseribed in the references, for
example Sambrock, 1. et . (1989} Molecular Cloning: A Laboratcry Manmal, 2 ad., vol. 1-3, Celd
Spring Harbor Press, Plainview NY; Ausubel, F.M. et al. (1987 Current Pr s in Molecular
Biology, Greene Publ, Assoc. & Whey-[ntersciences, Now York NY; Inmis, M. et al. (1950) PCR
Protocols, A Guide to Methods snd Applications, Acadentc Press, San Diego CA, PCR primer pairs
can be derived from a known sequence, for example, by using conputer prograros intended for that
purposs such as Primer (Version 0.5, 1991, Whitchead Institete for Biomedical Research, Cambridge
MA).

Olignnuclentides for usc as primcrs arc sclected using software known in the art for such
purpose. For example, OLIGO 4.06 software is usefil for the selection of PCR. primer pairs of up to
100 mcleotides cach, and for the analysis of oligonuclentides and larger polynucleotides of up to 5,000
micleotides from ag input palynucleofide sequence of up to 32 kilobases. Similar primer selection
programs bave incorporated additional features for expanded capabiiities. For example. tha Prim1T
primer sclcetion program (available to the public from the Genome Center at University of Texas South
West Medicat Cenzer, Dxallas TX) is capable of choosing specific primers from megabase sequences
and is Thus useful for destening primers on a genome-wide seope. The Primer3 primer selection
program (avajlabie to the pubfic from the Whilehead Institule/MIT Conter for Genome Rescarch,
Cambridge MA) allows the usar 10 ingnt a “inispriming Iibrary,” in which sequences to avoid as primer
binding sites are user-specified. Primer3 is useful, in particular, for the selestion of oligomudleotides for
microsrrays. (The source cade for the latter two primer scloction programs may alsc be obtained from
their respective scurces and mexlilied to meet the user's specific needs.) The PrieCen program
(avatlable to the public from the UK Homan Genane Mapping Project Resource Cenere, Cambridge

UK, designs primess based on naultiple sequence aliimments, thereby allowing selection of primers that
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hyhridize to gither the most comsepved or Jeast consarved reglons of dligned nuelaic acid sequences.
Heace, this program is useful for identificaion of both unigue and conserved oligonuclentides and
pudlynuclentide fragments. The vligonncleotides wnd polynucleotide fragments identified by any of the
ahove selection methods are usefisl in hybridization technologies, for example, ss PCR or scquencing
priters, nicroatray elezals, or specific probes o identify fully or partially complemenkary
polymcleotides in 2 sample of micleic acids. Mcthods of oligomucicotide selection arc not Himited to
those deseribed above,

A “recombinant mcleic acid” is 4 seduence that 15 not naturally occrring of has & scquence
that is made by an artificial combination of two or more ctherwike separated seginents of seguence.
This artilicial combinalian s olten aceonplished by chemical synthesis or, more commonly, by the
artitictd manipulation of waluted segments of mcleic acids, .2, by penetic engineering techniques
such as those described in Sambrook, fupra. The term recombinant includes nocleic acids (hal have
been altered solely by addition, substitution, or deletion of a portion of the nucleic acid. ' Frequently, a
recombinant micleic acid may incinde a nodeic acid sequence operably linked 1o a promater seqoence.,
Such a recombinans micleic acid may he part of a veclor that is usad, for example, (0 ranstorn a cell.

Alternatively, soch recombinntt micleic acids nay be part of a viral vecior, e.g., based an a
vaceinia virus, thal could be use 10 vaccinate & mammal wherein the recombinant mrcleie acid is
expressed, mducing a protective inununological response in the maunmal,

A “regulatory element’” refers 10 a nuclelc acid sequenve usually derived from uniranslated
regians of o gere and includes enhancars, promaoters, introns, and 5° and 3' untranslated regions (U112=)
Regulatory slements inferact with bost or viral proteins which control transeription, wanslation, or RNA
siability.

“Reporter molecules”™ are chemical or biochemical incieties nsed for labeling & ancleic acid,
amino ackd, or antthody. Reporter mideculas include radtonnclides; enzymes; fluorescent,
clhedgilomineseenl, or chranwogenic sgents; subsirales; cofackors; imhibiors; magnetic particles; and
other mojeties known in the art.

An “RINA eqmivalent,” in reference to a DNA sequence, is composed of the same lincar
sequence of nucleatides &s the refercnce DNA sequencc with the exception that all atcurrences of the
nitrogenous base thymine are replaced with uracil, and the sugar backbona is composed of ribose
instead of deoxyribose.

The ter: “sample” is used in iis broadest sense. A satple suspecied af containing TRICH,
oucleic acids encoding TRICH, or fragraces theeeof may compriss a bodily finid; an extract from a
cell, chiromoseme, organelic, or membrane isclated from a celt; a cell; gonomic DNA, RNA, or ¢DINA,

in solution or bound 1o & subgirate; & ligsue; 4 tissue print; ete.
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The terns “specific binding™ and “'specifically binding” refer to that interaction between 8
proiein or peptide and an'agonist, an antibody, an autagonist, 2 smabl smolecule, or any natural o
synthietic binding composition. The interaction is dapendent npon the presence of a particular structure.
of the protein, 2 g, the anfigentc deterviinant or epitops, recognized by the binding moleeule. For
cxample, if an artibody is specific for cpitupe “A,” the prescnec of a polypeptide comprising the epitope
A, or the presence of free unlabeled A, in a reaction containing free labeled A and the antibady will
redice the amo of Tabelad A 1hat bings to the aniibody.

The term “sabstantially purified” refers w0 nocleic acid ot amine acid sequences (hai. are
removed from thelr natural enviromnent, and ace isolated or separated, and are at Ieast 00% free,
preferably at lcast 75% free, and most prefurally at least 0% frec from other corponents with which
they ave naturally associated.

A “substimution” refers 10 the replacement of ong of 11068 aMine acid residues or mucleotides by
different amino acid residnes or nocleotides, respectively.

“Subsirate’” refers to any suitable rigid or semi-rigid support including membranes, filters,
chips, slides, walers, fibers, magnetic or nonmagnelic beads, pels, tubing, plates, polymers,
microparticles and capillarics. The subsirate can bave a variety of surface forms, such as wells,
trenches, pins, channels and peres, to which polynuclentides or palypeptides are bound.

A “rranseript image” refers 10 the collective pattern of gene expression by a parficular cell type
oF tissue under given copditions at a given time,

“Transformation” describes a process by which exopenons DNA is introduced into a recipicnt
cell. Transformation may occur under natural or artificia conditions according to varions methods well
known in the art, and imay rely on sny known method v the inseetion of forcign nncleic acid sequences
into a prokaryolic or eukaryotic host cell. The inethod for transformation is selected based on the type
of host coll being wransformed and may include, but is not iwited 10, bacteriophage of viral infection,
electraporating, heat shock, lipofection, and particle bombardment. The term “transformed celis™
includes stably transformed cells in wiich the inserted DINA is capable of replication cither as an
antannmonsly replicating plasmid or as part of the host chromosome, as well a5 fransicently tramstocmed
cells which express ihe jnserted DNA or RNA for limited pevicds of time.

A "trapsgenic organism,” as used berein, is any organismo, inchuding but not linited w
animalg andl plands, in which one or more of the cells of (he organism coniaing heterdiopouk nuclcic
acid introduced by way of lunan interventicn, such as by transgenic fechmques well known in the
arl. The mucleic acid is introduced into the cell, directly or indirecQy by introduction into a precursor
of the cell, by way of deliberate geoetic manipulation, such as by microinjection or by infection with

4 recombinant virus. The term genetic maniprlation docs not include classical cross-breeding, or in
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viiro fertilization, but cathier is directed to the introduction of a recombinant DNA molecuie. The
transgenic organisms contemplated in accordance with the prescnt invention inciude bacleria,
cyanobacteria, fungs, plants and animals. The isalated DINA of the present imvention can be
introduced ingo the bost by methods known in the art, for example infection, ranstzction,
transformation of transconjugation. Technidues for transferring the DNA of the present invention
imta such arganisils acc widely known and provided in references such as Sambrook et al. (198%),
supra.

A “varient™ of 4 particslar nucleic acid sequence is defined 48 & nucleic acid sequence having at
Teast 40% sequence identity to the particular nucleic acid sequence over a certuin length of one of the
nucleie acid seemences using blastn with the “BLAST 2 Sequences™ tool Version 2019 (May-)7-1999)
sct at defanit parameters. Such a pair of nucleic acids may show, for example, at least 30%, at Jeast
60%, at least 70%, at least 8G%, at least 85%. at least 50%, af least 95% or at least Y8% or greater
sequence 1dentity over a certain defined length. A variant may be described as, for example, an “wllelic”
(as defirled above), “splice,” “species,” or “polymorphic” vardant. A splice varlant may have signiffcant
identity 0 a reference molecule, but will generally have a greater or lesser munber of polynucleotides
due 1o alternative splicing of exons during mRNA processing. The comesponding pulypeptide may
possess additional functional domains or lack domsaios that 4r¢ presont in the reference molcotlc.
Specics variants are polynucleotide seguences that vary from one species (o anether. The resulting
polypeptides will generzlly have siginificant amino acid identity relative to each other. /A polymorphic
variant is a variation in the polynncleotide sequence of a particular gene betwenn individuals of a given
gpecies. Polymorphic variaus also may cicompass “single wacleotide polymorphisms™ (SNEs) i
which the pulywacestice sequence varies hy one nucleotide base. The presence of SNPs may be
indicative of, fof example, a certain population, & disease state, of a propensity for a discasc state,

A “variant” of a particular polypeptide sequence i detined as a polypeptide sequence having at
Ieast 40% sequence identily {0 the partivular polypeptige sequence. over & ceriain length of cue of the
polypeplide seqnences using blastp with the "BLAST 2 Sequences” ool Yersion 2.0.9 (May-07-1593)
set, al default parameters. Such a pair of polypeptides may shaw, for example, at least 50%, at Teast
$0%. atleast T0%. ol least 80%, w1 lcast 90%, ot leas 95%, or atleast 98% o geeater sequence
identity over a cortain defined length of one of the polypeptides.

THE INVENTION
The invention is based on the discovery of pew hunan transporters and lon channcls (TRICH},
the polynucleotides encading TRICH, and (he use of (hese compositions for the diagnosis, treatment. or

prevention of transpart, renrolegica?, mwsdle, and immunclogicel disorders.
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Tabie 1 suminarizes the nomenciature for the fall leneth polyaclentide and polypeptide
seuences of the invention. Fach polynucletide and its cormesponding polypeptide arc correlated to a
single Incyte project identification mmber (fncyte Project ID). Each polypeptide sequence i dennted
by both a polypeptide sequence ideatitication mmber (Polypeptide SEQ T NO:) and an Incyre
polypeptide scquence number (Incyte Polypeptide ID) az shown, Each polynocleotide scouenee is
denoted by both a polynucleotide sequence tdentification nmnber (Pelyrucleotide SEG 1D MO:} and an
Incyle polynuclectide consensng sequence nuimber (Incyte Polynoncleodids T} as showi

Tahle 2 shows sequences wiltly bomalogy te the prlypeplides of the invention as wlenlified by
BLAST analysis against the GenBank protein (genpept) atabase, Colurng 1 and 2 show the
polypeplide sequence identification number (Polypepride SEQ ID NO:) and 1he corresponding Tneyic
polypeptide sequence number {Incyie Polypeptide ID) fur each polypeptide of the invention. Column 3
shows the CenBank jdentification numiber (Genbank 1D INO:) of the nearest GenBank bomalog.
Cohonn 4 shows the probability score for the mateh befween each polypepiide and its GenBank:
humaolog. Column 5 shows the apnotation of the GenBank homolog along with relevant citations where
applicable, all of which are expressly incorparated by reference hercin.

Tuble 3 sbows various structural features of each of the polypeptides of the invention. Columns
1 and 2 show the polypeptide sequence identification mimber (SEQ ID NO:) and the corresponding
Tncyte polypeptide scquence number {Incyte Palypeptide D) for each polypeptide of the invention.
Calunm 3 shows the pumber of amino acid residues in each polvpeptide. Colurm 4 shows potential
phosphorylation sites, and column 5 shows potential glycosylation sites, ax determined by the MOTIFS
program of the GCG sequence analysis software package (Genetics Compater Group, Madison WT).
Column 6 shows amino wetd restdues comprising stgnature scquences, domaing, and motifs. Columna 7
shows analytical methods for prolein siructure/function analysis and in some cases, searchiable
databases 1o which the analytical wetods were applied.

As shown in Table 4, the full length polynoclentide scquences of the prescnt vention were
assembled vsing cIXMNA sequences of coding (exon) sequences derived from genomic DNA, or any
combination of these (wo types of sequences. Columng 1 and 2 Tist the polynucleatida sequance
Mdentification number (Polynocleotida SEQ 1D NO:) and tire corresponding Tucyte paly nuclentide
consensus sequence nomber (Incyte Polynuclaotide 10) for each palypucieitides of the inveation.
Column. 3 shows the length of each polynucleotide seqnence in basepairs. Column 4 lists fragments of
ihe polynucleutide sequences which arc uscful, for exampie, in hybridization or ampliffeation
technologies that identfy SEQ ID NO:28-34 or that distinguish batweer: SEQ 1D NQ:28-54 and
rclated polynucleatide sequences. Coluran 5 shows identification numbers corresponring to cDNA

sequences, coding eeqnences {exons} predicted from penomic DNA, andfor soquence agsemblages
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comprised of both eDNA and genoirde DNA. These saquences were ised Lo aysemble the thll length
pelymucletide sequenes of he irvention. Columms § and 7 of Table 4 show the mcietide start (57
and stop (3) positions of the ¢cDNA and gepomic sequences in colunm § relaiive (o their respective full
Iength sequences.

The identification nwobers in Colum 5 of Table 4wy refer specifically, ff exanple, 1o
Incyte cDMNAs slong with their corresponding <DINA. libraries, For cxample, 631345311 is the
fdentification mamber of an Incyie cDNA sequence, and ADRETUROT is the ¢DNA library from which
jtig derived. Incyie cDNAs for wiich cDMNA librasics are hot indicatcd were derived from pooled
cDXNA librarics (e g, 70207988 V1). Alternatively, the identification mimbers in cofumn 5 may refor to
GenBank cCNAS or ESTs (e.2., 1947104} which conteituted (0 1he assembly of the full length
polynuclectide sequences. Alternatively, the identification numbers jn colamn 5 may refer to coding
reginns predicted by Genscan analysis of penomic DNA. For example, GNNM.g6554408_006 is e
ideniification nuniber of a Genscat-predicted coding sequence, with g6554406 being the GenBanlk
identification mumber of the seguence to which Genscan was applied. “1he Gengcan-presficted coding
SEquences may have been edited prior Lo assembly. (Sec Example 1)) Alternatively, ihe idenlification
numbers in cglomn 3 may refer to assemblages ofboth cDNA aod Genscan-predicied exous bronght
1ogether by an “exon stiching” algorithm, (See Example V.} Alternatively, the idenlification pumiers
in column 5 may refer to assemblages of boil cDNA and Genscan-predicted exons branght logether by
an “pxon-strelching” algorithin. (See Example V.} In some cases, lacyte cDMNA coversge redundant
with the sequence coverage shown in colemin 5 was ohiained i confirnt the fins] consensus
polymidlesiide sequenie, but e relevant Incyte cDNA. identilication numbers are not shown,

Tabie 5 shows the representiive ¢cDN A libravies for those fall length polynucleotide sequences
which were assembled using Incyte cDMA sequences. The representative cDXNA library is the Incyte
tDNA Tibrary which is most frequently repressnred by the Incyte cDNA seiuences which were usel to
assemble and confirm (be above palynucleotide sequences, The Gssues andd veoiors which were used 10
consiruct the cPNA Hhraries shown in Table 3 ace described in Table 6.

The invention also encompasscs TRICH variants. A preferred TRICH variant 35 one which fus
4 least about 30%, or altcroatively at least about S0%, or oven at least abont 95 % aming acid scencs
identity to the TRICH amino acid sequence, and which contains ai least one functional or structural
characteristic of TRICH,

The invention also encompasses polynucleotices which enceds TRICH. in 2 parlcolar
embodiment, the invention encompasses a polynucleotide sequence comprising a sequence selected from
the group consisting of SEQ ID NO:28-54, which cncodes TRICH. The polynucleotide seuences of
SEQ ID NO:28-54, as presented in the Sequence Ligling, embrace the equivalent RNA sequences,
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wherein goeorrences of the nittogenous base tivmine arve replaced with uracil, and the sngar backihnons
is composad of rinose instead of deoxyribose.

The invention also encompasses 4 variant of a potynudeotide sequence enceding TRICH. Tn
particelar, such a varial polynucleotide seqoence witl bave at least abaut 7%, or alternatively at least
about 3%, or even . least abond 95% palymucleotide sequence identily 1o e polymclentide sequencs
envoding TRICH. A particular aspest of the invention encompassed 2 vaniant of 2 polynucleatide
sequence comprising a sequence selecizd from the group consisting of SEQ 1D N{O:28-54 which has at
least about 70%, or slternatively at least about BS%, or even at feast about 95% polynucleatide
seqoence identity to a mlcic acid sequenec selected from the group vonsisting of SEQ ID NGH28-34.
Any one of the polynncleotide variants described above can encode an amino acid sequence which
containg at least one functional or serectaral characteristic of TRICH.

It wili be appreciated by those skilled in the art that as a result of the degeneracy of the genedc -
code, a multitude of polymiclectide sequences encading TRICH, some bearing rinimal stmilarity to the
polynuclectide sequences of any knows and nasfuraly acenrring senc, may be produced. Thus, the
invention contemplates easly and every possible variation of polynucleatide sequencs fhat could he made
by selecting combinations based on possible codan chejees. “Ihese combinalions are made in
accordance with the standard tripler genatic code as applied to the palynucleatde sequence of naturally
oecurring TRICTI, and all such variatious are 10 be considerail as being specifically discloscd.

Althou gl nacleotide sequences which encode TRICH and its varianis arc generally capsble of
hybridizing 0 the nucleotide sequence of the natueally eccurring TRICH under appropriately selected
conditions of stringency, il may be advantageous to produce micleotide sequences encoding TRICH or
its derivatives possessing o substantiily different codon usage, e.g.. inclusion of non-naturally
cwcurring codops, Codons ey be selected 10 increase the raie ar which expression of the peptide
ocoars in 4 particolar prokaryolic or ewkaryolic host in aceordance witlh the frequency with which
particutar ¢oidons are utilized by the host. Otber Teasoens fur substaniially altering ihe pucleoiide
seiuence encoding TRICH and its derivatives without allering the encoded amine acid seguences
include the production of RNA transcripts having more desirable properties, such as a greater hali-lifz,
than transeripts produced from the patiraily ooourting sequense.

The invention alse cocompasses production of DNA sequences which encode TRICH and
TRICH detivatives, or fragmeats thereof, entircly by synthetic chomistry. After production, the
synihetic sequence may be inserted inia any of the many available expression vectors and cell systems
using reagents wall known in the art. Moreover, synthetic chemistry may be used o introdece
inutations o a sequence encoding TRICH or any fragment thereof

Alsy encompassad by the iovention arc polynucleotide sequences that are capabls of
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hybridizing to the claimed polynucleoride sequences, and, i parioular, 10 tose shown in SEQ D
NO:28-54 and fragments thereof under virious corlitions of stringency. (See, e, Wahl, G.M. and
8 L. Berger (1987) Meibols Enzymol. 152:395-407; Kimmel, AR, (1987 Methods Enzymol.
152:507-511.) Hyhridization conditions, inclnding annezling and wash conditions, are deseribed in
“Definitions.”

Melhais for DINA sequencing are well known in the art and may be used to practice any of the
embodiments of the invention. The methods may cmploy such enzymes a5 the Klemdinw Tagnent of
DNA, polymerase I, SEQUENASE (US Biochoinical, Cleveland OH), Tag polyimerase (PE
Biosystens), thermostable T7 polymerase (Amersham Pharmagia Riotech, Piscataway NJ), or
combivations of polymerases and proafreading exonuckeases such as these found in the ELONGASE
amplification system {Life Technologies, Gaithersburg MD). Prelerably, sequence preparation is
antomatcd with imachines such as the MICROLAB 2200 liguist transfer system, (Hamilion, Reno NV},
PTC260 thermel eycler {MJ Research, Watertown MA) and AB1 CATALYST 800 thermal ycler (PE
Biosystems), Sequencing is then carried owt using ether the ABT 373 or 377 DNA sequenicing system
{FE Biosystems), the MEGABACE 1(() DNA sequencing system {Molecular Dynamics, Suuanyvale
CA), or other systems known in the arl. The resulting sequences ie analyred using a varicty of
algoridms which are well kecyn inthe art. {See, 2., Ausubel, F.M. (1957) Short Protocols in
Molecnlar Biology, Jobo Wiley & Sons, New York NY, unit 7.7; Meyers, R.A. (1993) Molcewlar
Biology and Bintechanlagy, Wiley VCH, New York MY, pp. 836-833.)

The nueleic acid sequenves encading TRICH may be extended utilizing a partial micleotide
sequence aud cmploying various PCR-based metliods known in the arf to detect upstream sequences,
s0¢h a8 promoeters and regulatory slemenls. Por example, ove method which may be employsd,
restriction-site PCR, wses universal and nested primers to anaplify unkuown sequence from genomic
DNA wiihin a claning vector. (See, e.p., Sarkar, G. (1993) PCR Matbods Apphic. 2:318-322.)
Ancther methad, inverse PCR, wses primers that extend in divergent dircetions to amplify unknown
sgxuence from a circulurized template, The template is derived from restriction fragments camprising a
known genomic lotus and surronmling sequences. (See, ¢.g., Trighis, T. et al. (1988} Nucleic Acids
Ees, 16:8186.) A third method, capture PCR, involves PCR amplification of DMA [ragments adjacent
1 known sexuences in human and yeast artificial chromosome DNA. (8ee, 6.8, Lagerstrom, M. et al.
(1961) PCR Methods Applic. 1:111-119} Tn this miethod, ruliple restriction enzyme digestions and
ligations may be used 10 insert an engimeerad doutle-stranded seyuence into a region of unknown
sequence before performing PCR, Other methods which may B used 60 reiriove unknown seqnences
arc kagwn in the art. (See, e.g., Parker, 1D, et al. (1991) Madieic Acids Res. 19:3055-3060).
Additionally, one may use PCR, nested primers, and PROMOTERFINDER libraries (Clontech, Palo
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Alto CA} to walk genninic DNA. This procedure avoids the need 10 scrasn 1ihraries and is useful tn
finding intronfexon juncticns, For all PCR-based metheds, primers may be designed using
commercinlly available sofiware, such as QLIGO 4.06 primer analysis sofiwars (National Biosciences,
Flymouth MN) or anothier appropridte prograun, 1 be about 22 1o 30 miclevtides n lenglh, 1o have a
GC content of abowt, 50%% or mare, aod {0 anseal 10 the {enplate at teanperatures of about 68°C to
T2°C.

When screening for full lenigth DN As, it is preferable to use libraries that have been
Size-selected to include larger cDNAS. In addition, random-primed libraries, which offen include
seauences containing the 3 cegions of genes, are proferable tor sitwations in which an olign d(T) library
does not yield o full-length cDNA, Genomig Iibraries may be useful for extensivn of sequence iito 3
nen-transeribed regulatory regions.

Capillary elecirophoresis systems which are commercially availaple may beused Lo amalyze the
size or contirm the nocleotide sequence of sequencing or PCR products.  In particular, capillary
sequencing may employ flowable polymers for eecirophoretic separation, Tour different nuclentide-
specific, laser-stimlated fluorescent dyes, and a charge couplad device camera for delection of the
emitfed wavelengths. Output/light i ntensity mmay b converted to electricnl signal using appropriam
seftware (e.8., GENOTYPER and SEQUENCE NAVIGATOR, PE Binsystems), and the entire process
from loading of sampies to compurer analysis and electronic data. display may be compuier controled.
Capillary clectrophoresis is especially preferable {07 sequencing small DNA fragments which may be
prescot in Bmibed amennts in a partcular sample.

In gnorher embodiment of the invention, polynueleatide sequences or fragments thereol which
cneode TRICH may be cloned in recombinant DNA molecules that direct expression of TRICH, or
Tragments or functional equivalents thereof, in appropriate basi cells, Due to the inherent degeneracy of
the genetic code, other DNA sequences which encode substantily the same or 2 fapctionalty equivatent
amine acid sequence muy be produced and used ko express TRICH,

The nucleqtide sequences of the present invention can be enginezced nsing methods gensrully
known in the art inorder to alter TRICH-cncoding sequences for a variety of purposes inchnding, tut
ot limited to, modification of the cloning, processing, andior expression of the pene product. DNA
stufiling by random fragmentation and PCR rcassembly of genc fragments and synthetic
Higonudentides may b used o gngimeer (he nudleotide sequences, For exampie, ofigomsotide-
Tuediated site-directed mutagenesis may he used to infroduce mnfations (hat crezle new Testriction sites.
avter glycgsylation patterns, change codon preference, produce splice variante, and so forth,

The nucleotides of the prescot invention may be subjected ta DNA shuffling techniques such
a5 MOLECULARBREEDING (Maxygen Ine., Santa Clara CA; described i U.S. Patent Number
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5,837,458; Chany, C.-C. et al. {1999) Nat. Biotechnol, 17:793-797; Christiuns, F.C. ¢t al. (1998} Mac.
Blatechnol. 17:259-264; and Crameri, A. el al. (1996) Nat, Biolechncd, 14:315-319) 1o alier or
improve the biological properties of TRICH, such ax ity biological or eheyialic activity or ity ability
1o bind o ollier molecoles of Compaunds. DNA. shuffling is a process by which a library of gene
variants i produced wsing PCR-mediated recombination of gene (ragments. The libracy is then
subjected o selection or screening procedures that identily these gene variants with the desired
propertics. These preferced variants may ten e pooled and further subjected 1o recatsive rounds of
DN A shuffiing and selection/screaning. Thus, genefic diversity is created through "artiticial"
breeding and rapid molecular evolution. For example. fragments of a single gene containing randony
puint mutativns may be reconbined, sereened, and then resbuffled vmil the desired proporties are
optitnized. Altexnatieely, fragmeits of a given gene may be recombined with fraginents of
hameotogous genes in the same gene fymdly, either from the same ot di Merent species, mereby
marimaging the genetic diversity of nmltiple natarally ocenrring genes in a dixested and controllable
Mmanner.

In andther ennbeditient, sequences gncoding TRICH may he synthesized, tnwhole or in part,
using chewnical methods well known in the ari. {See, e.2., Caruthers, MLH, el al. (1980} Nucleic Acids
Symp. Ser. 7:215-223; anid Horn, T. et al. (1980) Nucleic Acils Symp. Ser. 7:225-232) Alternaijvely,
TRICH itsetf or a fragment thereol may be symhesized vsing chemical metnls, For example, pepride
syithesia can be performed vsing various solution-phase or solid-phase techrigues. (See, e.g..
Creighion, 1. {1284) Proteing, Structurer and Molecular Properties, WH Freeman, New York NY,
pp-55-60k and Roberge, 1Y, & al. (19595) Science 269:202-204.) Autonpared synthesis niay ve
achiaved uging the ABI 431A peplide synthesizer (PE Biosystems). Additionally, the aming acid

sequence of TRICH, or any part thereof, may be aliered coring direcl symthesis andéor combined with
sequences Fom other proteins, ar any part thereof, to proguces 2 variant polypeptice or a polypeptide
having a sequesce of a naturally occurming polypeptide.

The peptide may be substandally purified by preparafive high performance limid
chromatography. (See, e.g., Chiez, R.M. and F.Z, Regnier (199¢0) Methods Enzymoi. 182:392-421.)
The composition of the synthetic pepiides may be confirmed by amino acid analysis of by sequencing.
(See, e.g., Creighton, supra, pp. 28-53.)

In order to cxpress a biologically active TRICH, the mxcleotide sequences encoding TRICH or
dertvatives theceaf may D¢ ingerted fnto an appropriate expression veelon, i.e., 2 vettor which containg
the pecessary elements for transeriptional and translational controd of the ipserted coding scquence in 2
Suitable host. These slements include rogmlatory sequences, such as enbancers, constimtive and
inducible promoters, and 5° and %' untranslated regions in the vector and in polymmcleatide sequences
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encoding TEICH. Such clements may vary in their strength and specificify. Speeific mitiaticn signals
may 3150 he used to achicve more efficient franslation of sequences encoding TRICH. Such signals
Include the ATG initiation codon and adiacent sequences, ¢.g. the Kozak sequence. In cases wherc
sequences encodding TRICH aod its initiation codon and upstream regulatory sequences are inserted inta
the appropriale cxpression vector, no additional ranscriptional or transtational conwol signals may be
needed. However, in cases whers only coding sequence, o a fragment ihereof, is inserted, exoganons
translational control signds inchiding an in-frame ATG initation codon. should be provided by the
vector. Exogenous (ranslational clements and itiation codons iy be of various origins, both nalural
and synthetic, The efficiency of exprevsion may be enhanced by the inclusion of enbancers appropriate
for the particular host ccll systemused. (Sec, ¢.g., Schart, D. ¢t al. {1994) Results Probl. Ccil Difter.
2k123-162)

Meathods which are well known to Those skilled in the art may be used to consiruct cxpression-
vectors containing sequences encoding TRICH and appropriate transcriptional and iranslational control
elemaits. These inethods include in vitro recombinant DINA techniques, synthetic techniques, and in
Hivg pendtic recombination. (Ses, e.g., Sambrock, I ef al. (1989) Molecular Cloning, & Lahoratory
Maayal, Cold Spring Harbor Press, Plainview NY, ci. 4, 8, and 16-17; Aosubol, F.M. et al. (1995)

Current Protocols in Meleculer Biology, John Wiley & Sons, New York NY, ch. 9, 13, and 16}

A variety of expression veclor/liost systems may be atilized (o eontain and eXpfess scquances
encoding TRICH, These inchsde, but are not limited to, nlicroorganisms such as bacteria transformed
with recombinant hacteriophage, plasmid, or cosmid DNA expression vectars; yeast transformed with
yeast expression vectors; insect ozl systers infected with viral expression voctors (e.g., baculovirus};
plant ¢ell systems transtormed with viral expression vectars (2.g., cauliflower mosaic vims, CaMV, or
tobacco mosaic viras, TMV) or will bacterial expression vectors {e.g., T1 or pBR322 plasmids); or
admal cell systermns. (See, eg., Samook suped; Ansubel, supra; Van Heeke, G, aod .M. Sclnster
{19893 1. Biol. Chem. 264:5303-5509, Engelhard, B.K. el al. (1994} Proc. Nal, Acad. Sci. USA
$1:3224-3227; Sandig, V. e al. (1996} Hum. Gene Ther. 7:1937-1943; Takamatsu, N. (1987) EMRO
J.6:307-311; The McGraw Hill ¥earbook of Scierec and Technology (1892) McGraw Hill, New
York MY, pp. 191-196; Logan, J. and T. Shenk (19284} Proc. Natl, Acad, Sci. USA §1:3653-36359; and
Hargington, 1.J. et al. {1897) Nal, Genet. 13:345-3535.) FExpression vects derived 1rom retrovinises,
adendvimses, Gr herpes of vaccinia viruses, or from vatious bacterial plasmids, may be wsed for
delivery of nncleotide sequences to the targeted organ, tissuc, or oell population. (See, e.g., Di
Nicola, M., el al. {3998} Cancer Gen. Ther. 5(6):350-356, Yu, M. ct al. (1953) Proc. Natl. Acad. Sci.
USA 90{15).6340-5344; Buller, R.M. ot al, (1985) Natore 317(6040):813-815; McGregor, DLF. et 21,
(1554) Mo, Immunol. 31(3%219-226: end Verma, [M. and M. Semia (1997) Mamre 382:235-242)
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The invention 1% not ik by ihe host celt enmployed.

Inbacterial systems, 2 pumber of cloming and expression vectars may be selevred depending
upon the use infended for polynucleotide sequences encading TRICH. For example, routine cloning,
subcloning, and propagation of polynucleotide sequences encading TRICH can be schieved using &
multifunctional E. coli vector such as PRLUBSCRIPT (Siratagene, La Jafla CA) or PSPORTT plasmaid
(Life Technologies). Ligation of scquences encoding TRICH inlo the vector's muﬂ:iplc cloning site

disrupts the lacZ geme, allowing a colorimetric scresning procedure for identification of transformed
bacteria containing recomhinant molecules. In addition, these veetors may beuseful for in vitro
transcription, dideoxy sequencing, single strand rescuc with belper phage, and cecation of nested
deletions in the cloned sequence. (See, .2, Van Heeke, G. and 5.M. Schmster {19%9) I. Bial. Chem.
264:5503-5509,) When large guantities of TRICH are nesded, e.g. Tor lhe production of antibodes,
veciors which divect igh level expression of TRICH may be used. For example, vectors coniaining the
stromg, inducible SP6 or T7 bacteriophage promoter may be used.

Yeast expression sysiems may be used for production of TRICH. A number of vectors
containing constitutive or inducible promoters, such as alpba factor, alcohol oxidase, and PGEL
promoters, may be used in the yeast Saccharomyces cerevisige or Pichia pastoris. In addition, such
vectors direet, either the secretion or sntracelutar retention, of cxpressod proteing and enablc integration
of lorshgn sequences into the bost genoime lor slable propagation. (See, g, Ausubel, 1995, sapra;
Bitter, G.A et al. (1987} Methods Enzymol. 153:916-344; and Scorer, C.A. et al. (1994)
Bin'Technology 12:181-184.)

Plant syslems nay also be used o expression of TRICH. Transcription of sequences escoding
TRICH may be driven by viral promolers, .2, the 355 and 198 promoters of CaMV used alone or in
combination with the omega leader sequence fromn TMV (Takamatsu, N, (1987 EMBO I. 6:307-311).
Altecnatively, plant promoters such as the smali suburnit of RUBISCO or heat shock promoters may be
ussd. (Ses, &8, Coruzzl, G, & al. (1984) EMBO J. 3:1571-1680; Broglie, R. 2t al. (1984) Science
224:838-843; and Winter, T. ek al. (1993) Resutts Probl. Cell Didfer. 17:85-105.) These constructs can
be inroduced inte plant cells by direct DNA fransformation or pathogen-mediated transfection. (Ses,
e, The McGraw Hill Yearbook of Science and Techmology (1992) MeGraw Hill, New York NY, pp.
19i-196.)

Inmanunalian cells, 4 surnber OF viral-based expression systems may e wilized. In cases
wiere an adencvirns is nsed as an expression vector, sequences encoding TRICH may be ligated into an
adenavirns transcriptionfranslation comples consisting of the late promoier and tripasiile lender
sequencs, Toserlion in & non-essentizl E or E3 region of the viral genome may be used to oblain
infective virus which: expresses TRICH inhost ocfls. (See. 0.8, Logan, J. and T. Shenk (1984) Proc.
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Mati. Acad, Sci. USA §1:3655-3659.) In addition, iranscription enbancers, sech as the Rous sarcoima
vires (RS V) enhancer, Toay be used to increase expression i mammatian hosi cells. Sv40 or EBV-
based vectars raay also be used for high-Tevel protein cxpression

Hyman artificia? chromnsomes (HACS) may also be employed to deliver larger fragments off
DINA than can be contained in and expressed Jfrom a plasmid, HACs of ahout 6 kb tv 10 Mb are
constrocted and delivered via conveotional delivery methods Jiposoimes, plycationic aming polymers,
or vesicles) for fherapeutic purpases. (See, e.g., Harringion, 1), &t al. (19973 Nat. Genet. 15:345-355.)

Fior lomg rerin producticn of recombinant protcins in mammalian systems, stable expression of
TRICH im cefl lines is preferred. For exumple, sequences encoding TRICH can be transformed into cell
lincs using cxpression vectors which may contain viral origing of replication andfor endogenous
expression clements and a gelectable marker genc ont the SAe or on a separate vector, Following the
inroduction of the veetar, cells may be allowed to grow for about 1 to 2 days in onriched media before
being switched to selcciive media. The prirposc of the selectable marker is to conter resistancs to a
selective agent, and its presence allows growth and recovery of cclls which suceesslly express the
introducad sequences. Registant clones of stably transformed cells may ke propagatcd using tissue
cultare techniques approprialc t e el type.

Any number of selection systems raay be used to recover transtormed eefl Lines. These include.
bt are not limited to, the hegpes simplox virus thymiding kinase and adening phosphoribosyltransferase
ganes, for use in i and api- cells, respectively. (Sec, e.g., Wigler, M. et al. (1977) Cell 11:223-232;
Lowy, I. eral. (1980} Cell 22:817-823.% Also, antimetabolite, antibiotic, or berbicide resistanca can be
used as the basis for selection. For example, diyfr confers resistance to wethotrexate, 4eo confers
resigtancs to the aminoglycosides neoniyein and G-418; and afs and pat confer resistance to
chiorsnlfuron and phosphinolricin acetyltransterase, respeclively. {See, cp., Wigler, M. et at. (19800
Froc. Natl. Acad. Sci. USA 77:3367-3570; Colbere-Garapin, F. et al. (1581} J. Mal Biol. 150:1-14.)
Additional selectable genes have been described, £.g., 7pB il Aisl?, which alter celiviar reguiremenls
for wesabalites, (See, &.g., Hariman, 5.0 and RO, Mulligan (1988) Proc. Narl, Acad. Sci. USA
83:8047-8031.) Visible markers, e.g., anthocyantos, green fluorescent proteins (GEP; Clontecly, i
ghicuronidase and its subsirate -glcuronide, or fecifersise and its subgtrate eciferin miry be uged,
These: markers can be vsed not ooly o identify trunsformaets, tut also o quantify the amount of
transient or stable protein expression attributabie to a specific vectar system. (See, &.g., Rhodes. C.A.
{19953 Methods Mol Biol. 55:121-131.)

Althongh the presence/absence of marker gene expression suggests Mal the gene of interest is
also present, the presence and expression of the gene may need to be confirmed. For example, il the

segnene encoding TRICEH is inserted within a marker gene sequence, transforme cells containing
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sequences cucoding TRICH can be identified by (he sbsence of marker gene function. Alternatively, a
marker gens can be placed in landem with & sequence encoding TRICH unde: the comirol of u single
promcter. Expression of the marker gene fn respanse to indnetion o selection usnally indicates
expression of the tender gene as well,

In general, host cells that cuntain the oucleic acid sequence encading TRICH and that express
TRICH may be identified by a variely of procedures kowin, to lwose of skill in the an. These
procederes incleds, but are pot limited to, DNA-TAINA or DNA-RNA hybridizadons, PCR.
amplification, and protein hicassay or immunodssay technigqnes which include membrane, schation, or
chip based techinclogies for the detection and/or quantilication of nucleic acid or protein sequences.

Immmunelogical methods for detecting and measuring the oxpression of TRICH using cither
gpetific palyclonal of monoclonal attibodies are known in the art. Examples of such techniques include
enzyme-linked fwmunosorbent assays (ELISAs), radicimmunoassays (RIAs), and flugrescones
activated cell sorting (FACS). A two-site, manoclonal-based immurnoassay utilizing monockonal
antibrodies reactive to bwe noo-inferfering epitapes o TRICH is preferced, bt & competitive binding
assay may be eimplayed  These and other agsays are well known in the art. (See, o.g., Flampton, R. et
al {1990) Scratogical Meihads. a Laboratory Manual, APS Press, St Fani MN, Sect 1V, Coligan, 1E.
ot al. {1997y Current Pratocols in Tmmunclogy, Grecne Pub. Associates and Wiley-Inierscience, Mew

York NY: and Pound, 1.1, (1998) Immunachemical Prorocgls, Humana Pregs, Totowa NI.)

A wide variety of labels and conpigation techaigues are kiiown by those skilled in the art and
may be used in various nucleic acid and amino acid assays. Means for prodacing Jabeled hybridization
or PCR probes for detecting sequences related to polynuclentides encoding TRKCH incinde
aligalabeling, nick translation, end-{abeling, ar PCR amplification nsing 2 labeled nuclectide.
Alterpatively. the segnences encodiug TRICH, or any fragients thercof, nay be cloned into a vector for
e production of an MRINA probe. Such vectors arc known in the arl, are conmnercially available, and
Toay be used o symhesize RNA probes 30 vitro by addition of an appropriaie RN A polymnerase sach as

T7, T3, or SP6 and labeled nuclectides. These procedures may be conducted osing a variety of
commercially available kits, such as those pravided by Amersham Pharmacia Bictech, Promega
{Madison W1, and US Biochemical, Suitable reporter molecules or labels which may be used for ease
of detection jnclude radionuclides, enzymes, fluorescent, chemiluininescent, or cheamogenic axents, as
well a5 substrates, cofactors, inhibitors, magnetic particles, and the like.

Huost cells transiormed with mcleotide sequences encoding TRICH may be cultived nnder
conditions suitable for the exprassion and recovery of e profein from cell culture. The protwin
prodnced by a franstorioed cell may be secreted or retained inracellolarly depending on the sequence:
and/or the veclor used As will be understond by thiose of skill in the art, expression vectors containing
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polynuclectides which encede TRICH may be designed 1o contain signad sequences witich direct
seczetion of TRICH through a prokaryatic er cukaryotic ocll membranc.

Tn addition, 2 host cell strain may be chosen for its ability to modulate expression of e
inserled sequences or to process the expressed protein in 1he desired faghion. Such modifications of the
palypeplide includs, byt are not limited to, acetylation, carboxylation, glycosyiation, phasphorylation,
lipidation, aad acylaton. Pest-transiational processing which cleaves a “pregro”™ or “pro™ forin of the
protein may aiso be used to specify profein targeling, folding, andfor ativity, Different host cefls
which have specific celiutar machinery andd characterisiic mechanismis [or post-iransiational activities
(e.g, CHO, Hela, MDCK, HEK293, and WI38) are available front the American Type Cullure
Cefleetion (ATCC, Manassas VA) and may be chosen o ensore the correct modification and processing
of the foreign protein.

In another embadiment of the invention, namural, modified, or recombinant nucleic scid
sequences cnending TRICH may be ligated to a heterologous sequence resulting in translation of a
fusion prolein in any of the aforamentioned host systems. For example, a chimeric TRICH protein
contalning a heteralogius majely that can be recngntzed by 4 commercially available antbody may
facilitate the screening of peptide Bbradies for inhibitors of TRICH activity. Heterologous protein aud
peptide nielies may also facilitare purification of fosion proteins wsing commercially available affinity
malrices. Such maieties include, bt are not limited to, ghitathione S-ransferase (GST), matose
binding protein {(MBF}, thivredoxin (Trx}. calmodolin binding peptide (CBP), 6-His, FLAG, c-riye, and
hemagelutinin (HA). GST, MBP, Trx, CBP, and 6-His cneble purification of their cognate fusion
profeins onimmobilized glutathione, maltose, phenylarsine oxide, calmodulin, and metal-chelate resins,
respectively. FILAG, o-mye, and hemagglutinin (FLA) cnable immunoatfinity purification of fogion
proteins vsing commercially availuble monoclonat and polyclonal antibodics that specitically recognize
ihesz epitope tags. A fusion protein may also be engineered to contaln & proteclytic cleavage site
located between the TRICH encoding sequence and the heterologous profein sequence, so that TRICH
may be cleaved away from the heteroiogous maoicty following purification. Methods for fusion protein
expression wrd purification aro diseussed in Ausubel (1995, supra, ch. 10}, A variety of commerciaily
available kits may also be used o facilitalz expression and purification of fusion proteins,

In a farther emhodiment of the invention, synthesis of radiclabeled TRICH way be achieved in
¥ifro nsing the TNT rabbil reticulocyte lysate or wheat serm extract system (Promeaga). These systems
couple ranseriplion and trawslation of protein-coding scimcnces operably associated with the 77, T3, or
5P promaters. Translation takes place in the presence of a raciolabelad amine acid precurser, for
exunple, **S-methionine.

TRICH of the pregent invention or fragments thereof may be nsed to screen for compounds
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thai speciOcally bind b TRICH. At least ane and up to a pluralily of lesl coinpounds may be
sousened for spectfic hioding o TRICH. Examples of st comprounds Include andbadies,
oligonucleotides, proteins {2.g., receptors), or small molecules,

In one embadiment, the compound thus identi ied is closely related 1o the nalural ligand ol
TRICII, £.8., 2 ligand or fragment thereot, a natural substrate, a stmctural or functional mimetic, or &
natural binding pariner. (See, e.g.. Coligan, TE. et al. (1991) Currem Fratocals in Tmmuenolozy 1(2):
Chapter 5.) Similaty, the conpound can be closely relared to the nutaral receptor to which TRICH
binds, or W ai least a fragmenl of the receplor, €.8., the ligand binding site. In either cage, the
compaund can be rationally designed using known lechnipies. In one embodiment, sareening for
these compounuds involves producing appropriate cells which express TRICH., either ag a secreted
progcit or on the cell membrane. Preferred cells include cells from mammals, yoast, Drosophils, or E
coli. Cells expressing TRICH or cell membrane fractions which contain TRICH are then conlacied
with a lest compoumd and hiding, stimulation, or inhibition of activity of either TRICH or the
compound is analyzed.

An assay may simply test binding of a test compound to the polypeptide, wherein binding is
detected by a fluvrophore, radicisolope, enzyme conjugate, or nifer deteciable label. For example,
the assay may comprise the steps of combining at least one test compound with TRICH, either in
solution of affixed to a solid support, ang Getecting the binding of TRICH fo the compound.
Alternatively, the assay may detect or measure binding of & fes. compound in the presence ol a
Tabeled competivar. Additionally, the assay may be camied out using vell-free preparatians, chendeal
libraries, or natural product mizteres, and the test compound(s) may be free i solution or affixed to a
solid suppart.

TRICH of the present invention or fragments thereof may be nsed 10 screen for compounds

thal modulate the activily of TRICH. Such e uray include: antagenisis, or partial

or inverse agonisis. In one cmbodiment, an assay is performed under conditions permissive for TRICH
aclivity, wherein TRICH is combinedd with at least one st componnd, and the activity of TRICH in the
presence of & test eampouid i eompaced with the activity of TRICH in the absence of the test
compound. A change in the astivity of TRICH in the preseoce of the test compound is indicative of a
componnd that modulates the activity of TRICH. Allernatively, 2 fest compound is combined with an
o vitrg or cell-lree systemn comprising TRICH under conditions suitable for TRICH wciivily, and the
ussay is performed. [n edther of these agsays, 5 1est compound which medulates the activity of TRICH
nay <o g0 indirectly and need not come in direct cantact with the test compound. At lcast one and up to
u plurality of test compounds may be sceecncl

Tn another embodiment, polynaclectides encoding TRICH or their mammalian homalogs may

he “knocked out” in an amimal moded syglem using homeologous recombination in cmbryonic stem (ES)
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cclls. Such technigues are well known in the art and are useful for the generation of animal merdels of
homan disease. (See, e.g, TS, Patent Muinber 5,175,383 ang U.5. Palent Number 5.767,337.) Tor
example, mouse BS cells, suck as the monse 129/5v) cell Ting. are derived fron the carty mouse embeyo
vl grown in culture. The ES cells are transformed with 2 vector containing the gene of interest
disrupted by 4 mearker gene, e.g,, the necmycin phospholransferase geve (nao; Capecchi, MR, (1989)
Scicnce 244 1288-1292). The vectar intcgrates into the corresponding region of the ost genome by
homologous recombination.  Alternatively, homologous recombination takes pluce using the Cre-loxP
system to knockout & gene Of iterest in a tissue- or developmentat stage-specific manunes (Marth, LD
(1996) Clin. Invest 97:1909-2002; Wagner, KU et al. {1997) Nucleic Acids Res. 23:4323-4330),
Transformed ES odls are identified and microinjected into meuse cell blastocysts such as those from
the (57BLY6 mouse strain, “The bDlasiocysts are surgically wansferred to psendopregnant dams, and the
resylling chimeric progeny are genolyped and bred to produce heferozygous or homozygous strains.
Transgenic animals thos generated may be tested with potential therapeutic or toxic agents.
Polynuclectides encoding TRICH iy alse he manipulated in vitre in ES eells derived feom

humao Blastecysts. ITnman ES cells have (he potential to differentiate into at least eigit separate acll
lineagres including endoderm, mesoderm, awd ectodermal cell ypes., These cell lineages ditforcniiate
inte, for examgle, nearal cells, hematopaieric lincages, and eardiontyocytes (Thomson, ). A et al. {1998)
Science 282:1143-1147).

Polynuclenhides encoding TRICH can also be used to ceeatc “knackin™ humanized animals
{pigs) or transgenic animals (mice or rats) 10 model haman disease. With knockin techaology, a region
ol 2 pulynoclaniids encocing TRICH ix injecied o animal ES cells, and the injected sequence
integrates inle the aninwl cell gepome, Transformes) cells are injected meo blastulae, aod the blastelac
are implanted as described above, Tramsgenic progeny or inbred Jines are studied and rreated wilh
potential pharmaceutical agents to obtafn information on reatment of o hunan disease, Allernalively, &
mamnal inbred t overgxpress TRICH, e.g., by secreting TRICH in irg milk, may slsg serveas a
convenient source of that protein (Janne, 1. et al. (1998) Biotechnol. Annu. Rev. 4:55-74).
THERAPEUTICS

Chersical and structoral siijlarity, ¢.¢., in the context of sequences and motifs, exists
hetween regions of TRICH and transporters and ion channcls. Therefore, TRICH appcars (o play 2
role in transport, neurological, muscle, and immunological disorders. In the treatment of disorders
associated with increased TRICH expression or activity, it is desirable 1o decrcase the expression or
activity of TRICH. In: the reatment of disorders associated with decreased TRICH expression or
activity, it is desirable o increase the expression of activity of TRICH.

Therefure, in one embodiment, TRICH or a fragment or derivative ihereof may be
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arldministercd Lo a subject to ireak or prevenl. a cisorder assacialed with decteased expression of
acivity of TRICH. Examples of such giserders incluce, but are not limited 1o, a transport disorder
such as akinesia, amyotrophic lataral sclerosis, ataxia welangiectasia, cystic fibrosis, Becker's
mscular dysiroply, Bell's palsy, Charcot-Marie Foolh disease, disbeles mellits, diabeles insipidns,
diabetic neuropathy, 1Juchenve muscular dystropby, byperkalemic periodic paralysis, normokalemic
periodic paralysis, Parkingons disease, malignant hyperthermia, mulidrug resistance, myasihenia
gravis, myotonic dystrophy, catatonia, tardive dyskinesis, dystonias, periphoral nenropaihy, cerebral
neoplasms, prostale cocer, cardiag disordens aysociated with iransport, e.g., angina, bradyacrythmia,
tachyarrythmia, hyperiension, Long QT syndrotne, myyocardis, cardinmyopalhy, semaling
fiyopathy, centroneciear myopathy, lipid myopathy, mitochoidrial myopathy. thyrotoxic myopathy,
cthanol myopathy, dermatowyositis, inclusion hody myositis, infectious myositis, polymyositis,
nenrclogical disorders associared with transport, e.g., Alzheimer’s disease, amnesia, bipotar disorder,
dementia, depression, epilepsy, Tourette's disorder, paranoid peychoses, and schizophrenia, and ather
dhisoreders assoGisted with mansport, e.g., neurofibromatosts, postherpetic nouralgiy, irigeminal
nenropathy, sarcoidosis, sckle cell enemia, Wilsan's disease, cataracts, infertility, pulmonary artery
stenosis. sensornenral autosomal deafness, hyperglycemia, hypoglycemia, Grave's disease, poiter,
Cushing's disease, Addison’s disease, glucuse-galuctose malabsorpiion syndrome,
hyperchofesterolemia, adrenoleukodystroply, Zellweeer syndrome, Menkes dissase. occipital hor
syndrome, von Gicrke disease, cystinuria, iminoglycinema, Hartup dsease, and Fancon) (iseass; a
peurolngical disordar such as epilepsy, ischemic cerebrovascular discase, siroke, cerebrad neoplasms,
Alzheimer’s discase, Pick's diseasc, Huntington's disose, dementia, Parkinson’s disease and other
extrapyramicdyl disorders, amyotrophic laferal sclerosis and other mator neuron disorders, progressive
wenral muscular alrophy, reliniis pigmentosa, hereditary ataxias, nnltiple scierosts and other
demyelinating diseases, baclerial and virzl memingilis, hraio abscess, subdural cmpyema, cpidaral
abscess, suppurative intracranial thrombophlebitis, myelitis and radiculitis, viral contral nervous
system divease, prion diseases including kuru, Creotzfeldt-Jakob disense, and Gerstuann-
Slravssler-Scheinker syndrome, fatal familial insomnia, tatrtional aud metabolic diszases of the.
Bervons system, neurofibromaosis, tobergas sclengsis, cerebellorerinal hemangioblastomatosis,
encephalotripeminal syndiome, Manal retardation and other developmental disorders of the central
nervous system including Down syndrome, cercbral palsy, neuroskeletal disorders, autonomic
mervons systern dizardets, cranial ncrve disorders, spinal cord discases, muscnlar dystraphy and other
neuramuscular disorders, peripheral nervous system disorders, dermatomyosilis and polyinyositis,
1oherited, metabalic, endocrine, and toxic myopathics, myastheniz gravis, periodic paralysis, rmemal
disorders including wiood, anxiely, and schizoplrenic disorders, seasonal affective disarder (SAI),

akallesia, amncsia, catatonia, dizbetic ncuropathy, tardive dyskinesia, dystondas, paranoid psychosos,
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postherpetic ncuralgia, Tourcite’s disorder, progressive supranuclear palsy, coricobusal Jegeneration,
and familixl frontotemporal dementia; a muscle disorder such as cardiomyopathy, myocarditis,
Duchenne’s muscular dystrophy, Becker's muscular dystrophy, myotonic dystrophy, central core
discasc, emaline myopaihy, cenwomuclear myapatlhy, lipid myopaihy, mitochondrial myopaihy,
infectious myositis, polymyositis, dermatomyesitis, inclusion body mycsitis, thysotoxic myopativy.
ethanol myopatity, auging, anaphylactic shock, arrhythmias, asthma, cardiovascular shock, Cushing’s
syndeome, hypertension, hypoglycemnia, myocardial infarction, migraive. pheochromancytona, 30d
myopathies including eneephalopaly, epilepsy, Keams-Sayre symidrome, laciic acidesis, myoclonic
disorder, ophthalmoplegia, and acid maltase deficiency (AMD, also known as Pompe’'s disease); and
ag immuenoloegicsl disorder such as acquired jnnunodoficienrcy syndrome {AIDS), Addison’s discase,
adult respiratory distress syndrome, allcrgics, ankylosing spondylitis, amyloidosis, anemia, asthina,
atherosclerosis, moimmune hemolytic anenis, antoimomne thyroiditis, sutoimniine
polyendocrinopathy-candidissis-ectodermal dystrophy (APECED), bronchitis, cholecysiilis, contact
dermatitis, Crohn's disease, alopic dermatits, dermatomyositis, diabetes mellitus, eimphysema,
episadic lymphoponia with lymphocytotoxins, erylhroblastosis fetalis, erythema nodosunt, airophic
gastiils, glomemlonephrits, Goodpasture’s syndrome, gout, Graves® disease, Hashimoto's
thyroiditis, hypercosinaphilia. irfitable bowel syndrome, multiple sclerosts, myasthenia gravis,
myecardial or pericardial inflammaiion, ostooarthrilis, osteoporosis, pancreatitis, polymyositis,
psorizsis, Rehior's syndrome, riieamanid anbritis, sclerodenua, Siégren’s syndrome, systemic
anaphylaxis, systemic lupus erythematosas, systemic scieresis, thrombocytapenic purpura, nlcerative
colitis, uveitis, Wemer syndrome, complications of cancer, hemodialysis, and extracorporeal
circalalion, viral, bacerial, fangat, parusitic, protozoal, and helminthic infections, and wawna,

In another embodiment, a vector capable of expressing TRICH or a framnent or derivative
thereof may he atimiwistersd to a subject o treat or prevent & disorder associated with decreased
expression or activity of TRICH including, but vt Hinited w, those described above,

In a further embodiment, a composition comprising a substaotially purified TRICH in
conjunction with a suitable pharmaceutical carrier may be adnimisterad to 2 subjact 1o treat of prevent a
disorder assaciated with decreased expression or activity of TRICH including, but wot limited o, those
provided above.

Im stil} another embodiraent, an agomist which moditlates the activity of TRICH may be
adminjgtered to & subject to treat or prevent a diserder associated with decreased expression or activity
of TRICH including, tot not Jimited Lo, those listed above,

In a further embodiment, an antagonist of TRICH may be administered to a subject to treat ar
prevent a disorder assacisted with inereased expression or activity of TRICH. Examples of sach
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disorders include, but are not limited o, those transpoit, nearological, rscle, and immunological
disardors described above. Inone aspect, an antibody which specifically binds TRICH may be nsed
directly as an antagomist or indirectly as & tacgeting of defivery mechanism for bringing &
pharmaceutical agent 10 cells or tissues which express TRICH, X

In an additional cmbodiment, 2 vector cxpressing the complement of the polymicleotide
encoding TRICH may be administered to a sulject to treat or prevent a disarder associated with
incressed expression or activity of TRICH inclucing, but not Jimited to, those desc.ribcd ahove,

Tn ofther embodiments, any of the proleins, antagonisis, anlibrdiss, agonists, compleinentary
sequences, ar veclors of the invention way be adurinistered in gombination with ofher appropriate.
therapeutic agents. Selection of the appropriate agents for use in combination therapy may be made by
one ol ordinary skill iz the art, according to convenliondl pharmaceutical principles. The combination
of therapentic AFents Imay act Synergisticatly to offegt the treatment of prevenrion of fhe various
disarders described above. Using this approach, one may be able 1o achieve therapeutic efficacy with
Tower dosages of each agent, thus reducing the potential for adverse side effects.

An antagonist of TRICH may be produced nsing methods which sre generally known in the art.
In particelar, purified TRICH may be used to produce antibodies of to screen libraries of
pharmaceutical agents to identify those which sperifically bind TRICH. Amtibodies to TRICH may
also be gencrated using methods that are well J2wown inthe art. Such antibodics may inclade, but are

'not limited 10, polyclonal, monoclonal, chimeric, and single chain antibodies. Fab fragments, and

fragments produced by a Fab expression library. Neutralizing antihodies (i.c., thoss which inhibit
dimer formation) are generslly preferred for therapentic use,

For the. production of antibodics, varieus hosta including goats, rabbaitg, rats, mice, humans,
and aihers may be immmnized by injection with TRICH or with any fragment or lipapeptioe thereof
which has innusogenic properties. Depending on the host specics, various adjipvants may be used to
increasc immunclogica? response. Such adjzvants include, hut are not limited io, Frennd's, mincral gels
such as aluminum hydrowide, and surface active substances such as fysolecithin, plaronic polyols,
polyanions, peptides, oil emulsfons, KLH, and dinirophencl.  Among adjuvants vsed in humans, BCG
{bacilh Calineite-Guerin) and Carynehacterium parvum are especially preferable,

Tvis preferred (hat the cligopeptides, peptides, o fragroents wsed 10 induce antibodies (o
TRICH have an aming acid sequencs consisting of at least about 5 amino acids, and generally will
vongigt of at Jeast about 10 amine acids. Tris aleo preferabio that these oligopeptides, peptides, or
fragments ar¢ ddedtical w a porbion of the amino ackl sequence of the naturat protoin. Short stretches of
TRICH amino acids may be fused with those of another protein, such as KLH, and antibodies to the

chimevic molecule nay be produced.
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Monnekmat antibockies to TRICH may be prepared using any lechnique which provides for the
production of antibody moleoales by continncus ¢l Ines In calture. These include, bot are not limiled
10, thehybridoma lechnigue, the tuman B-cell hybridoma technique, and the EBV-iyhridoma
lechnigue. (See, e.g., Kohler, G. et al. (1975) Nature 256:495-497; Kozbor, D. et al £1985) I.
Iunal. Melods 81:31-42; Cote, R.J. et al. (1983) Proc. Nail. Acad. Sci. USA 80.2026-203(), and
Cole, S.P. et al. (19843 Mol. Cell Biol. 62:109-120.}

In addition, techniques developed for the production of “chimeric antibodies,” such. as the
splicing of mouse antibady genes 10 lumsan antihady genes fo abtain a motecule with appropriate
antigen specificity and biological activity, canbo used, (See, e.g., Moizison, S.L. ot al. (1984) Proc.
Natl. Acad. 5ci. USA 81:6851-6835; Neuberger. M.S. et al. (1984) Nature 312:604-608; and Takeda,
5. ef al, (1985) Nature 314:452-454.) Allecnatively, technigques described for the production of single
chain anfibadies may be adapled, using methixds known in the art, to produce TRICH-specific single
chain antibodies.  Antibodies with related specificity, but of distinct idiotypic compasition, may be
menerated by <hain stofRing from random combinatoria) imnunoglobulin Jibraries. (Seo, ¢.g., Burton,
D.R. {1991) Proc. Mad. Acad. Sci. USA 88:10134-10137)

Arntihodies may also be produced by inducing in vivo production in ihe lynphocyte popalaiion

or by screening imoranagiolnlin libracies or pancls of highly specific hinding reagents as disclosed in
the literatnre, (See, e.g., Orlandi, R, et al. (1988} Proc, Natl. Acad. Sci, USA R6:3833-3837; Winter,
G. et al. (1991) Nature 349:293-299)

Antibody fragents which comtain specific binding sites tar TRICH may also be generated.
For example, such fragments include, hut are not Tiiled 10, Fiah'), fragments produced by pepsin
digestion of he antibady molecule and Fab fragments generated by redncing the disulfide bridges of the
F(ab)2 fragments. Alternatively, Fab ezpression Ifbraries may be ecostrucied to allew rapid and easy
identification of monoclona) Fab fragments with ihe desired specificly. (Sce, ey, Huse, W.I. ot al.
(1589) Science 246:3275-1281.)

Various immunoassays may be vsed for screening to identify antibodies having the desived
specificity, Numerous protocals for compedilive bindiog or immnoradiometsic assays using either
polyclonal or moncclonal antibodies with established specificities are well knowr inthe art, Such
immunoassays typicaily involve the measurement of complex. formation between TRICH and its
specifie aptibody. A two-site, menocional-baged imnuinoassey uiilizing mencoclonal antihodies reactive
to two not-interfering TRICH epitopes is generally nsed, but a competitive hinding assay may also be
empliyed (Pound, supra}.

Varioys methods such as Scatchard analysie n conjunction with radicinnmneassay techuiques
may be used o assess the affinity of amibkadies for TRICH. Affinity is expressed as an association
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congtant, K, which is defised as the mialar concemiration of TRICH-ant{body complex divided by the
molar concentrations of free anbigen and free anibady under equilibrium conditions. The K, determfned
for a preparation of palyclenal antibodies, which are heterogeneous in thedr affinities for multiple
TRICH epitopes, represents the average affinity, or avidity, of the amibodies for TRICH. The K,
deteripined for a pueparation of mongclonal autibodies, which are monospecitfic For a particular TRICH
2pitope, represents a true weasure of affivity. High-atfinity antibody preparations with K, ranging from
about 10° 10 10" Limole. are preferred for use in immunosssays in whick. the TRICH-anthody corplex.
must withstand rigorous manipulations. Low-affinity antibody preparations with K, ranging from
abiut 19° to 107 Limeole are preferred for use in immunopurification and similar provedures which
nltimatcly require dissociation of TRICH, proforably tn active form, from the anttbody (Catty, D.
{1958} Antibodies, Yolume I: A Practical Approach, IRL Press. Washington DC; Liddell, J.E. and A.
Cryer (1991) A Practical Guide to Monoclonal Aniibodies, John Witey & Sons, New York NY).

The titcr and avidity of polyclonal antthody preparations may be furtner evaiated io defermine
ihe quality and suitability of such preparations for certain downstream applications. For example, a
polycional antlbody preparation containiog at Ieast 1-2 mg specific antihady/ml, preferably 5-10 my
specific antibody/ml, is generally cnyfoyed in procedures requiring precipitation of TRICH-anthody
complexes. Procedures for evaluating antibody specificity, titer, and avidity, and guidelines tor
antibody quality and usage in various applications, are pencrally available. (See, e.g., Camy, suprs, and
Coligan of al. supta.}

In another embadiment of the mvention, the polynucleatides encoding TRICH, or any fragment
or complement thereof, may be uscd for therapeutic purposes. In one aspect, modifications of gene
expression can be achieved by desizgning complementary sequences or antisense molecules {DNA, RMA,
PNA, or noditied oligonuclentides) ko the coding or regulatory regions of the gene encoding TRICH.
Such techoglogy is well known in (xe ari, end aniiscnse oligopudeotides or larger Irigments cad be
desigood from varlous iocations along the eoding or control regions of sequences encoding TRICH.
(Sec, e.g., Agrawal, 5., ed, (1996) Antisense Therapentics, Humnany Press Ine., Totawa N1}

In tharapentic use, any gene delivery system suitable for introduction of the anfisense
sequences into appropriate target cells can he vsed. Antisensc sequences can be delivercd
intracelinlarly in the form ot an expression plasmid which, upon transcription, produces a sequence
compiementary to at leasta portion of the cellular sequenee encoding the farget protein. (See, ez,
Slater, LE. et ab, (1998} J. Allergy Cli. Immmool. 102(3):469-475, and Scanion, KJ. et al. (1995)
S(131:1288-1296.) Amtisense sequences can alio be introduced infracellularly troveh. the use of viral
vedciors, such as retrovims and adenc-assaciated vicus vectors, (See, ez, Miller, AD, (1920} Rlood
76:271; Ausubel, sunra; Uckerl, W. and W. Walther (1994) Pharmacol. Ther. 63(31:323-347.} Other

48



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

15

25

30

(146) JP 2004-500814 A 2004.1.15

WO 01746258 BOT/USIO3ISNOS

gene delivery mechaaisms include liposome-detived systems, artificial viral envelopes, and other
systems known in the art. (See, e.g.. Rossi, 1), (1995) Br. Med. Bull. 51(1):217-225; Boacle, R.J. et
al. (1998) I. Pharm. Sci. §7(11):1308-1313; and Morris, M.C. e al. {1997) Nucleic Acids Res.
25(14):2730-2736))

Iy another embodiment of the invention, polynucientides ercoding TRICH wmay be used tor
sommatic of gerroline gene therapy.  Gens: therapy may be performiad ko (i) comeut 2 gepetic deficiency
{C.g., u the cases of sovere combined immuncdeficiensy (SCIDR-X] discase characterized by X-linksa
inheritance (Cavazzana-Calve, M. et al. (2000) Science 288:669-672), severe combined
imrunodeficiency syndrome asgociated with an inherited adenogine deaminase (ADA) deficiency
{Blacse, R.M. ot al. (1995 Science 270:475-43(; Bordignon, T\ ct al. (1995) Science 270:470-4753,
cystic fibrosts (Zabner, 1. ei al. (1993) Call 75:207-2160; Crystal, R.G. et al (1995) Hum. Gene
Therapy 6:643-666; Crysial, R.G. et al. (1995) Hum. Gene Therapy 6:667-793), thatassamias, familial
hyperchlesterclenia, and hanophilia resulling from Factor VI or Factar IX deficiencies (Crystal,
R.G. (19935) Science 270:404-410; Verma, LM. and N. Somfa {1997) Nature 389:239-242)), (it}
express a conditionally lethal gene product {e.g., i the case of cancers which resolt fratn unrcgutaled

cel! proliferationy, or (iis) cxpress a protein which affords protection against intraceltular parasites (e,

- against human retrovirazcs, such as human imnuncdeficicney vinms (HIV) (Balimuore, D. (1988}

MNatyre 335:393-326: Poeschla, E. et al. {1996) Proc. Matl. Acad. Sci. USA. 93:11395-11359),
hepatitis B or C vires (HBV, HCV); fungal purasites, such as Candida aTbicuns and Paracoceidioides
brasiliensis; and prowzoan parasiles such as Plasmodtur falciparem and Trvpanosoma cruzi). [nthe
case where a genetic deficicnoy in TRICH expression or regulation causes disease, the expression of
TRICH from an appropriate population of iransduced cells may alleviate the clinical manifestations
caused by the penetic deficiency.

In & further embodinent of the invention, diseases or disorders cansed by deficiencies in
TRICH are treated by constructing mammalian expression vectors encoding TRICH and introducing
thesc vectars hy inechanical means wto TRICH-deficicnt cells. Mcchanical transfer tecihmologics for

use with cells in vivo or ex vitro inclode {§) direct DNA microinjection into individoal cells, (3} ballistic

okl partiele delivery, (i) Bposome-mediated translection, (v receptov-mediated gene (ranster, and (v}
the nse of DNA transposons (Morgan, RAL and W.F. Anderson (29923 Anom. Rev. Biochem. 62:191-
217; Ivics, Z. (1997) Cell 91:301-510; Boulay, J-L. andd H. Récipon (1998) Curr. Opin. Bioleshnol.
2445450,

Expression vectors that may be offective for the expression of TRICH itclude, but are not
limited to, the PCDNA 3.1, EPITAG, PRCCMY2, FREP, PVAX veiters (Invittogen, Carlsbad CA),
FCMV-SCRIPT, PCMV-TAG, FEGSH/PERYV (Strategens, L4 Jolla CA), and PTET-OFF,
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PTET-ON, PTREZ, PTREZ-LUC, PTK-HYG (Clawech, Palo Alto CA). TRICH may be expressed
using (i} a constih.\ﬁvsly active promcter. (e.g.. from cytomegalovirus ({CMV), Rous sarcomma virus
(RSV}, SV40 virus, thymidine kinase (¥K}, or B-aclin penes), (ii) an inducible promoter (e.g., the
tetracycline-regulated promoter {Gossen, M. and H. Bujard (1592) Proc. Matl. Acad. Sci. \LS.A.
89:5547-9551: Gassen, M. et al. (14995) Science 268:1756-176%; Rossi, F.MLY. and H.M, Blav (199%)
Curr. Opin, Biotechnol, 9:451-456), commercially available in the T-REX, plasmid (Invitragen)); the
ecdysone-inducible promoter (availsble in (e plasinids PYGRXR asd PIND; Iovileagen); he
FES06/rapamycin inducible promaotar; or the RU4S6/mifepristone induethle promoter (Rossi, F.ML V.
and Blau, TTM. supra)), or {iii} 4 tissue-specific promeier or the pative promoter of the endogenous
gene encoding TRICH fromn a normal individual.

Commercially availabie liposomne transformation kits (e.y.. the PERFECT LIPID
TRANSFECTION KIT, available from Ioviicogen) albow oixe with ordinary skill in the act to deliver
polynuclectides to farget calls in culture and require minimal effort to optimize experimental
paramcters. [nthe altemative, transformation is performed osing the calchun phosphate method
{Grabam, FL. and A T. Eb (1973} Virclogy 52:456-467), or by electroporation (Neurnann, E. ef al.
{1982 EMBO J. 1:341-845}. 'The introduction of DNA to primary cclis requires modification of these
standardized mammalian transfection protocels.

th anather cmbodiment of the invention, disedses or disorders caused by penctic defects with
respect 1o TRICH cxpression arc treated by constructing a relrovinus vector consisting of {3) the
palyriecientide encoding TRICH under the control of an independert promater or the rezovirs long
terminal repeat (LTR) promoter, (i) appropriate RNA packaging signals, and (jii) 2 Rev-responsive
element (RRE} along with additional reteowirus cis-acting RNA. sequences and coding sequences
required for efficient vector propapation. Rewrovirug veetors (g, PFB and FFENEC) are
conmercially available (Strajagene) and are based on published data (Riviere, I et al. (1993) Proc.
Natl, Acad Sci. U.5.A. 92:6733-6737), Incorporated by reference herein. The vectar is propagated in
an appropriate vector producing cell Tine (VPCL) fist exprasses an envelope gene with 3 tropismn for
receplors on the target cells or a promiscaous cuvelope protein such as V8V (Armentane, D. et al.
{1987} 1. Virol, 61:1647-1650; Bender, M. A, et al. (1987) J. Virol. 61316391646, Adum, M. A. and
AL, Miller (1988} 1. Wirol. 62:3802-3806; Duoll, T, ef 4. {1998) J, Virol. 72:8463-8471; Zotferey, R.
<t al. (1998) I Virol 72:0873-9880). 1.5, Patent Nuber 5,910,424 to Rigg (“Meibod for oblaining
reteovirns packaging coll Iines producing high transducing efficiency retroviral supecnatant’™) discloses a
meihod for obtaining retrovires packaging celt Jines and is hereby incorparated by reference.
Propagation of rewovirug vectors, {ransduction of a population of cdls {&.g.. CD4*" T-cells), and the

return of iransduced cells to a patient are procedurss well known o persons skilled in the art of gepe
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(herapy and have been well docwinented (Ranga, U, et al (1997) I Virol, 71:7020-7029; Bauver, 3. &
al. {1997) Blood 89:2256-2267; Benyhadi, v L. (1997} I. Virol. 71:4707-4716; Ranga, U. et al.
(1998) Proc. Natl. Acad. Sel. L8, A, 95:1207-1206; Su, L. {1997) Blood §9:2283-2290),

In the afternative, an adenovirus-hased gene therapy delivery systom is used 1o deliver
poyynucieotides encoding "TRICH to calis which have one of mare peaetic abnormalilies with respect to
e expression of TRICH. The constraclion and packaging of adenovirus-hased vectors are well nown
to those with ordinary skill in the art. Replication defeotive adenovirus veciors ave proven to be
versatile tor importing ganes encoding immunoragulatary proteing o intact islets in the pancreas
{Csete, MLE. et al, (1995) Transplentation 27:263-268). Pelentially nseful adenoviral vectors are
deseribed o U8, Patent Number 5,707,618 to Armentana (" Adengvicus vectors for pen therapy"),
bereby incorporated by reference. For adenoviral veutors, see also Anlinozzi, P.A. et al. (19997 Anmi.
Rev. Nutr. 19:511-544 and Verma, 1M, and N. Somia (1997} Nature 18:389:239-242, hoth
itcorparated by reference herein.

In another alternative, & horpes-based, gen therapy delivery system is used 1o deliver
polynucleatides cneoding TRICH o target cells which have one or more geretic abnormakities with
respect i Lhe expression of TRICH. Theuse of herpes simplex virs (H3V)-based veclors may e
especially vuluable for introducing TRICH 1o cells of the central nervous system, for which 5V has 2
tropism. The coustruction and packaging of herpes-tased veciors are well known to those with
ordinary skill in the art. A replication-compelznt hexpes simplex virus (HSV) type 1-based vector has
heen used to deliver a reporier gene to the eyes of primares (Liu, X. et al, (1999) Exp. Eye
Res.169:385-395). The construction of & HSV-1 virus vestor hus also been disclosed in dotail in U.S.
Falent Number 5,804,413 to Deloca ("Herpes simplex vicus strains for genc transfes®), which is
hereby invorporated by reterence. 1.5, Patent Number 5,804,413 teaches the nse of recomiinaat HSY
&2 which copsists of a genome containing af least one exogenous pene 1o he transferred to a cell nnder
the: control of the appropriale promer for purposes docluding human genc therapy. Also tavght by this
patent are the construetion and use of recornbinant HEVY strains deloted for 1CP4, ICP27 and ICP?2.
For HSV vectors, see also Gojns, W.F. et al, (1999} I. Virol. 73:519-532 apd Xu, H, et al. (1994) Dev.
Biol. 1G3:152-161, berehy incorporated by reference. The manipulation of cloned herpesvirus
sequences, the generation of recombinant virus following the transfection of multiple plasmids
eontaining different segments of the large hermesvirus geromes, the growih and propagation of
lierpesvirus, and the infection of celis with herpesvirus are techriques well known to those of ordinary
skill in the art.

I another alternative, an alphavirus (positive, singlc-stranded RINA vitus) vector is used 1o
deliver polynucleotides encoding TRICH to target cells. The hiclogy ef the prototypic Alphavirns,
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Semliki Forest Virus (SFY), has been stucdied extensively and gene iranster vectors have been based on
the SFV genome (Gurofl, H. and K.-). Li (1994} Curr. Opin. Bicrechnal. 9:464-468). During
alphavirus RNA replication, a subgenormic RNA is generated that nonwally enendes the viral capsid
prateins. This subgenomic RNA replicates o higher levels than e full length genomic RNA, resulting
in (he overproduction of capstd proteins relative (o ths viral proleing with enzymalic aceivity (e.z.,
protease and polymerase). Similarly, inserting the coding sequence for TRICH inte the alphavirus
enome in place of the capsid-coding region results in the production of a large ninmber of TRICH-
coding RHAS and the synthesis of high levels of TRICH in vector transduced cells. While alphavirus
infoction is typically associated with ccld Iysis within a few days, the ability to cstablish a porsisient
infection in hamster normal kidney cells (BHK-21) with a variant of Sindbis virus (SIN} indicates that
the Iyiic replication of alphavirnges can be altered to suit 1he needs of the gene theragy application
(Dryga. S.A. ct gl {1997} Virology 228:74-53), 'The widc host range ol alphaviruses will allow the
introduction of TRICH into a variety of cell types. The specific transduction of a subset of celisin a
population may reguire the sarting of celis prior w transdaction. The melhads of manipulating
infections ¢cDMA clones of alphaviruses, performing atphavins ¢DNA and RMA transfections, and
performing alphavirus infeciions, are well known 10 those with ordinary skitl in ihe art.

COligonuclentides derived from the ranseription initiadon site, &.g., hetween ahout positions -10
anct+ 10 Trom the start site, may also be sinployed to inbibit gene expression. Similarly, inbibiticon can
be achicved using Wriple helix hase-pairing methodology. Triple helix pairing is useful becausc it causes
inhibition of the ability of the double helix to open sufficiently for the binding of pofymerases,
traoseription factors, on regulatory melecules. Recent (herapentic advances using wiplex DNA have
been described i (be literature, {See, e.g.. Gee, T E. el al. {1594) in Hubex, B.IE. and B.T. Carr,
Malegalar and Tmmunologic Approaches, Fuiura Publishing, Mt Kisco NY, pp. 163-177.) A
complemenlary sequence or anlisense molecule may also be destgned 10 block translation of mHERNA by
preveniing the tramscript from binding to nibosomes. .

Ribozymes, enzymatic BNA molecules, may alsc be used to catalyee the specific cleavaye of
ENA. The mechzntsm of ribozyme action volves sequence-specific hybridization of the ribozyme
molecule to completoentary target RN A, followad hy endonnclactytic cleavage. For sxample,
engincered hammerhead motif ribozyme motccules may speciDcally and efficlenily catalyze
endosucleolytle cleavage of sequences cheoding TRICH.

Specific ribozyme cleavage sites within any potential RIA target are imifially identifizd by
scaming the target moleculs Tor ribozyme cleavage sites, inclnding the following sequances: GUA,
GUU, and GUC. Once identified, short RNA sequences of between. 15 and 20 ribonuclentides,

corresponding o the region of the farger gene containing the cleavage site, may be evaimated for
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secondary structural features which may render the oligonucleotide inoperable. The suitability of
candidate targcts may also be evaivated by testing accessibility to hybiidization with complementary
oliponucleotides using dhonucleass protection assays.

Complementary ribonuclade acid maolecnles and rihozymes of the invention may be prepared by
aiy method kaown jo the art for the syatbesis of oucieic acid molecoles. These include techuiques for
chemically syniliesizing oligonuclectides such as solic phase phosphoramidite chemical synthesis,
Alternatively, RNA melecules misy be generated by in vitro and jn vive transcription of DNA sequences
encading TRICH. Such DNA sequences may be incorporated inta a wide variely of vectors with
suitable RNA polymierage promeers such as T7 or $P6. Alernativaly, these CDNA constrincls
synihesize compleroentary RN, constitutively or iuducibly, can be introduced into cell Lines, cells, or
tissues,

RNA moleenics may be modified to increase intraccllular stability xnd half-life. Possible -
medifications inctude, but are not limited to, the addilion of fanking seguences al the 5" andfor 3" ends
uf the molecule, or the usc of phosphorothicate or 27 O-mcthyl ratber than phosphodicsterase linkages
wilbin the backbone of the molecule. This concept is inbarent in the production of PNAs and can be
extended in all of these molecules by the inclusion of nomtraditional bases such as inosiod, quecsing, and
wybutosine, as well ag acetyl-, methyl-, thio-, and similarfy modified forms of adening, cytidine,
gtunine, ymine, and uridine which are not as easily recognized by sndogenous endaimeleases.

AD additional ciabodiment of the invention chcompasses a method fur screening for a
compeuad which is effective in altering expression of b polynucleatide encoding TRICH.
Compounds which may be elfective in altering expression of a specific polynuclestide may include,
but are not limited 1o, oligomucleotides, anttsense ollgonucleotides, triple helix-forming
aligomclentides, transeription factors and other polypeptide trunscriptional regulators, und nog-
macromolecular chenical entities which are capable of interacting with specific polynucieotide
soquences. Effective componnds may alter polynucleatide expression by acting as either i phibitors ot
promoters of polynecleotide cxpression, Thus, in the treatment of disorders associated with increased
TRICH expression of activiry, 5 compound whic specifically inhibits expression of the
polynuclectide encoding TRICH may he therspeutically usetul, and in the treament of disorders
associated with Secreased TRICH expression or activity, a compuoundd which specitically promotes.
expression of the polymcleotide encoding TRICH may be therapentically usciul.

Alleast onc, and up to a plurality, of test compounds may be screened for etfectivencss in
altering expression of a specific polymcleotide. A testcompound may be obtained by any method
commonly knows in the art, including chemical modification of & compound known to he cffective in

altering polynucleotide expression; seleclion from an cxisting, commercially-availuble or proprictary
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library of napurally-oceortistg or non-namrat chemical componnds; rational design of a compoutid
based on chemical and/or structural propaties of the target polynocleotide; and selection from a
iibcary of chemical compounds created combinatorially or randonty. A sample comprising a
polynacleotide encoding TRICH is exposed 0 af Jeast one test compoond thus obtatned. The sample

way comprisc, for exampie, an intact or permeabilized cell, or an nvitrg cell-fiee or rcconstinted

bicchemical systom. Alterations in the expression of a palynuclectide encoding TRICII arc assayed
by any method commonly known in the art. Typivally, the expression of a speci(ic mucleotide is
detected by nybridization with a probe having a nucleotide sequence complementary Lo he sequence
of the polynucleotide eacoding TRICH. The amount of hybridization may be quantified, thus
forming the basis for a comparison of the expression of the polymucieotide bath with and without
expastre to ong or more test componnds. Detection of achange in the expression of & polynuclentide
exposed 10 a test conpountd indicates that the test compound is effective in aiening the expresstan of
the polyhucieotide. A screen for a compound efleciive in aliering expression of a specific.
palynucleotide can be catried out, for example, using & Schizosaccharcmyces pombe gene eXpression
systean. (Alkins, I, ot al. {1999% 1 5. Patent Ne. 5,932,435; Amdt, G.M. e al. (20003 Nuoclelc Acids
Res. 28:F15) or a hwman cell ting such as Hel a cell (Clatke, M L_ et al. (2000) Biochers, Biophys.
Res. Conumun. 268:8-13). A particwlar embodiment of the present ihvention involvis sercening a
combinatortal library of efiponncleotides (such as dsoxyribonucleotides, ribonucleotides, peplide
nucleic acids, and maedified oligonucieotides) for anlisense aclivity aguinst 2 specific polynucleatide
sequence (Bruice, T.W. et ab. {1997) ULS. Patent No. 3,686,242, Bruice, T.W. et al. (2000 U.5.
Patent No. 6,022,651).

Many methods for introducing veciors inko cells or tissues are available and equally suitable for

e i vivo, jn vitre, and ex vive, For gx vivo therapy, vestors mway be introduced info stem cels taken

Tram the patient and clonaily propagated for antologous iransplant back imfo that same palient.
Delivery by transfection, by liposome injections, or by palycationic amino polymers may be achieved
using methods which are well known inthe art. (See, e.g., Goldman, C.K. e al. (1997) Nat.
Biotechmol. 15:462-466.)

Any of the therapeatic methods degeribed above niay be applied to any subject in need of such
therapy, iecluding, for example, mmammals snch as humans, dogs, Cats, CoWws, iorses, rabbits, and
monkays.

An additional erbodiment of the invention relales to the administration of 2 composition. which
penerally comprises an aciive ingredient forrmiated with & pharmaceutically acceptable excipient.
Excipients ray inciude, for cxamplc, sugars, starches, celluloses, gums, and proteios. Vatious
formulations are commonly kuewn and are tharoughly discussed in the latest edition of Remingion's
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Pharmaceulics] Scievces (Maack Publishing, Easlon PAY Such compositions may consist of TRICH,
antibixdies to TRICH, and misnetics, pgonists, antagonists, or ishibitors of TRICH.

"The compositions utilized in this invention teay he adininisiered by any mumber of routes
including, but not Lingied (o, oral, inlravepous, intrmmuscular, intra-arterial, intrameduilary, intrathecal,
intravenmicular, puimonary, transgermal, subcutaneous, imraperitaneal, inravasal, enleral, lopical,
sublingual, or rectal means.

Compositicns for pulmenary adminisiration may be prepared in liyuid or dry posder form,
These compositions are gencrally acrosolized immediately priar to inbelation by the patient. Inthe case
of sinall molecules {o.g. traditiona? low molecular weight organic drugs), acrosol delivery of fast-acting
formulations is well-known in the art. Io the case of macromolecules {e.£. larger peptides and proteins),
recent developnicniz in the field of pulmenasy delivery via the alveolar region of the Tung have enabled
the praciical delivery of drugs such as insulin to blood circuiation (sce, e.g., Patton. 1.S. et al., U.S.
Patent No. 5,997,848). Pulmonary dejivery has the advantage of administration withoot needle
injection, and ohyiales the neat for polenfally sic penetration enbancers.

Compositions suitable for use in the lnvention inchide eompositions wherein the active
ingredients are contained in an eifective amount to achieve the intended purpose.  The determinatinn of
an effeetive dose is well within the capability of thase skitled in the art.

Specialized Torms ol compositicns may be prepared for divect intracellylar delivery of
nxcromolecules comprising TRICH or fraginents thereaf. For cxample, liposome preparations
containing a cell-impermeatile macramdtesules may prorote cell fusion and intraceioar defivery of the
macromalecnle.  Alternatively, TRICH or a fragnwnt thercof may be joined to a shiart cationic N-
terminal portion from the HIV Tar-1 protein. Fusion. proteins thus geperated have been found to
trangduce into the clls of al tissues, including the brain, in a mouse modd system {(Schwarze, SR, ¢t
al. (1999} Science 265:1569-1572).

For any compound, the toerapentically effecrive dose can be estimated initially either tn ccll
cullure assays, & 2., of neoplastic cells, or in animel medels snch as mice, rats, rabbils, dogs, monkeys,
or pigs. An apimal model may also be used (o determine the appropriate concentration range and route
of administration. Such inforzeation can then be used to determine useful doses and routey for
administration in humans.

A therapeutically effective dose refers 1 that amount of active ingredieny, for example TRICH
ar fragments thereof, antibodies of TRICH, and agonists, antagonists of inhibirors of TRICH, which
ametiorales the symptams or condition.  Therapectic efficacy and toxicity may he determined by
glandard pharmacentical provedures in cell culiunes or with expetimental animals, such as by

calcuiating the EDy, (the doss therapentically effective in 50% of the population} vr LDy, (the doge
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letbyal t0 0% of the population) statistics. The dose ratio of toxic 10 therapeautic effects is the
therapeutic index, which can be axpressed as the LD-/EDy, ratio. Composidons which cxhibit large
therapeutic indices are preterred. The data obtained from cell culture assays and animal studies are
used 1o formulate a range of dogage for buman vse. The dosage contained in such compositions is
preferably witllin 2 range of circalating concentrations that includes e ED,; with little or na toxicity.
‘Ihe dosage varies within this range depending upon the dosage form emplayed. the sensitivity of the
Tratient, and Je roule of administration,

T exact dosage will be determined by the practitionsr, in light of faciors related (o the subject
requiring treaiment. Dosage and acdipinistration are adjusted 1o provide sufficient levels of the active
moicty or o maintain the desired effget. Factors which may be taken into accounf include the severity
ol the dizease state, the general bealth of the subject, the age, weight, and gender of the subject, time
and frequency of adoinistration, doag combination(s), repction sensitivities, and response to therapy.
Long-acting compositions may be administered every 3 1o 4 days, svery wesk, or biweekly depending
on the balf-life and clearance rate of the particular formulation.

Normal digage amounts may vary from about (L1 g (0 100,000 pg, up to s ttal dose of
abouot 1 gram, depeoding wpon the route of adwinistration. Guidance 4y (0 particular Josages and
methods of delivery is provided in the literature and generally wvailuble to praclitioners in the art.
Thase slalled i the art will employ differend formulations for nucleotides than for proteins or their
inhibivors. Similarty, delivery of polynucleatides or polypeptides will be specific to particular cells,
conditions, locations, ctc.

DIAGNOSTICS

In anorther embodiment, antfbocics which specitically bind TRICH ray be used for the
diggmasis of disorders characterized by cxpression of TRICH, or in assays to mowjtor patients being
treated with TRICH or agowists, antaponists, of mbibitors of TRICH, Asibodies useful for disgnosric
purpnses may be prepared in the same maimer ax described 2bove for therapentics. Diagnostic assays
for TRICH include methads which utilize the antibody and a label to doteet TRICH in human body
fimids or in extracts of cells or tissues, "The antibodies may to used with or withont modification, and
may be labeledl by covalent or non-covalent altachinent of a reporter molecde. A wide variely of
reporter molecules, several of whicts are described ahove, are kKnown in the art and may be used.

A variety of protecols for ineasuring TRICH, including ELIS As, RIAs, and FACS, sre known
i the art and provide a basis for diagnosing altered or abnormal fevels of TRICH expression. Normal
or standard values for TRICH expression are esfablished by combininp body fluids or coll extracts
taken from norma mammalian subjects, for example, homan subjects, with antibodics to TRICH under

conditions suitable For complex formation The araount of stamdard complex formation may be
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quactitated by varions methods, such as pholoimetric means, Quaniitics of TRICH cxpressed fn
subject, control, and disease sumples from hopsied dssues are comprre:d] with the standard values.
Deviation herwecn standard and subject valacs esigblishes the poraweters for diagnosing disease.

In another smbodiment of the inveation, the polynuclentides encoding TRICH may be used for
diagnosiic purpuses. The polynucieolides which rmay be psed include oligonucleatide seuences.
complementary RMA. and DNA mofecules, and PNAs. The palynuclestides may be nsed to deftect and
quantify yene expression in biopsied tissues in which expression of TRICH may be correiated with,
hsease. The disgnostic 1ssay may be used to datermine shacnce, presence, and cxeess expression of
TRICH, and to mangior regulation of TRICH lovels during therapeutic intervention.

In one aspect, hybridization with PCR probes which are capable of detecting polymuclectide
sequences, including genomic sequences, encading TRICH ¢r closely related molecules may be used o
dentify nucleic acid scquences wiich encode TRICH. The specificity of the probe, whether it is made
from a highly spesific region, e.g., the 3 regulatory vegion, or from u less specitic region, e.g., a
conscrved monf, and e stringency of the hybridization ar amplification will determine whether
probe identifies onty nafarally accurring sequences encoding TRICH, allelic variants, or related
$EQUENCTS.

Prubes may aisa be used for the detection of related sequences, and may have at least S0%
sequence identity to any of the TRICH encixling sequences, The hybritdizasion probes of the subject
iftvention may he DNA or RNA and may be derived from the sequonce of SEQ 1D NG:28-34 ar from
genomic sequencas including promoters, enhancers, and introns of the TRICH zene.

Micans for producing specific hybridization probes e DINAS encoding TRICH includs the
<loning of polynucleotide sequences encoding TRICH or TRICH derivatives inlo vectors for the
hrMucﬁamn of mRNA probes, Such vectors are known in the arl, are commercizlly available, and may
Tre used to synthesizc RNA probes in vimo by ieans of the addilion of the appropriate RINA
polymerases and the appropriate labeied mclaotidss. Hybridization probes may be labeled by a varisty
of reparter groups, for example, by radicouclides sach as P or 3, ur by enzymatic labels, such as
alkaline phosphatase coupled to the probe via avidindbiolin conpling systems, and the like.

Polynuclentide segnences ancoding TRICH may be used for the diagnosis of disorders
assoviated with expression of TRICH. Examples of such disorders include, but are not limited to, &
transport disorder such as akinesia, amyotrophic Iatcral sclerosis, ataxia telangicotasia, cystic fibrosis,
Becker's muscutar Gystraphy, Bell’s palsy. Chateot-Marie Tooth disease, diahctes moilitns, diabetes
insipidus, diabetic nevropathy, Duckenns muscular dysteophy, hyperkalemic periodic paralysis,
nomokalemic periodic paralysis, Parkinson's dissase, malignant hyperthermia, multidoug resistance,

myastbenia gravis. myolonic dystrophy, catatonia, turdive dyskinesia, dystomias, peripheral
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noucopathy, cerebral neoplasms, prostate cancer, cardiac disorders assoeiated with transport, 2.2,
angina, bradvarrythmds, tachyarrythmia, hypertension, Long QT syadrome, myocardits,
cartiomyapathy, nemaling myopathy, cenwonuclear myapathy. lipid myopathy, mitechondral
myopathy, Bryrctaxic myopathy, ethanol myopathy, dermatomyesids, inclugion body myositis,
infectious myosiiis, polymyositis, neurclogical disarders associated with trensport, .g., Alzheimer's
discase, amncesia, bipolar disorder, domentia, depression, cpilepsy, Tourciiz's disorder, paranoid
psychases, and schizophicenia, and other disorders associated with transpord, e.., neurofibromanosis,
postherpotic nenralgia, rigemingl nenropathy, sarcoidusis, sickle cell anemla, Wilson's discasc,
cataracts, infertility, pulmonary artery stenosis, sensorinevral autosomal deafness, hyperglycemia,
hypoglycemia, Grave's disease, goiter, Cushing's disease, Addison's discase, piucose-galactose
malghserption syndrome, hypercholestecolemia, adrenolenkodystroplly. Zeliweger syndrome, Menkey
discase, occipital hora syndrome, von Gietke disease, cystimuia, imineglycinuda, Harop disease, and
Fanconi discase; a neurotogical disorcer such as epitepsy, ischentic cerebrovascular disease, stroke,
cerebral neaplasms, Alzheitoer's discase, Pick’s discase, Huntington’s disease, dementia, Parkinson's
dliseuse and other exrapyramidal disorders, anyotrophic Jateral scleresis and other motor vewromn
dizorders, progressive reursl muscular arophy, setinitis pigmentosa, hereditary ataxias, multipls
scicrosis and other demyelinating discases, bacterial and viral meningitis, brain abscess, subdural
empyema, epidural abecess, suppurative intracranial thrombophlebitis, myelitis and radicnlitis, viral
central nervous system disease, prion diseases including kumi, Creutzfeldl-Takob diseass, and
Gerstmann-Stravssler-Scheinker syndrotie, fatal familial insonania, nubiitionsl and metabalic dlseases
of the nervous systen, nenrofibromatesis, berows sclerosfs, cerebolloretinal bemangioblastomatosis,
encephalotigeminal syndrome, mental retardation and other developmentat disoxders of the cepiral
nervous gysiem inciuding Down syndrome, cerebral palsy, nenroskelolal disorders, aulonomic
ngrvous system disorders, cranial nerve disorders, spinal cord discascs, Touseular dystrophy and gther
neuromuseylar disorders, pexipheral nervous systemn disorders, dermatomyositis and polymyosills,
inherited, metabolic, endocrine, and toxic myopathies, myasthenia gravis, periodic paradysis. mental
disorders including mood, anxicty, and schizopbreaic disorders, scasonal atfective disorder (SAD).
dkathesia, amnesia, catatonty, diabetic nenropathy, tardive dyskinesiz, dystonias, paraneid psychoses,
postherpelic neuralgia, Tourette's disorder, prograssive suprannclear palsy, corticobasal degeneration,
and familial frontofemporal dementis, a muscle disorder snch as cardiomyopaity, myocarditis,
Duchenne’s muscylar dystrophy, Becker' s muscular dystrophy, myomonic dystrophy, ceptral sore
discase. nemaling miyopathy, cenlronuelear myopsthy; lipid myopathy, mitochondrial myopathy,
infections myositis, polymyositis, dermatomyositis, inclusion hody myosits. thyratoxic myopathy,
cthancl myopathy, angina, anaphylacric shock, arthythiias, astbma, cardiovascular shock, Cushing’s
syndrome, hyportension, hypogtycemis, myacardial infarclion, migraine, pheocbromacytorns, and
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myopathies including encophalopathy. epilepsy. Koarns-Sayre syndrome, lactic acidosis, myoctonic
dizorder, ophthalmoplegia, and acid miltase deficiency (AMD, alse known a5 Pompe’s disease); and
an immunological disorder such as acquired inmmnadericiency syndrome (ATDES), Addison’s disease,
adult respiratory distress syndrome, allergies, ankylosing spondylitis, amyloidasis, anemia, asthma.
atherosclerosis, autcimmune hemel i anemia, autoimniune thyroidits, anlolmmune
polvendocrinopaihy-candidiasis-cotodermal dystrophy (APECED). bronchifis, cholecyslitis, contast
dermalitis, Crohn's disease, atopic dermatitis, dermalomyositis. disbeles mellitus, erphysema,
episodic Tymphopenia with Tymphocyloloxing, erythroblastosis feialis, erythema nodosum, atraphic
gastritis, glomarulonephritis, Goodpasture’ s syndromie, gout, Graves” disease, Hashimato's
thyroiditis, hypercosinophilia, irritable bowel syndrome, multiple sclerosis, myasthenfa gravis,
myqpcardial or pericardtsl inflammation, osteoarthritis, osteoporosls, puncreatitis, polymyositis,
psoriasis. Reiter’s syndoome, thenmatofd arthritis, seleroderma, Sjdgren's syndrome, systemic
anaphylaxis, sysicmic lupus erythematosus, systeinie sclerasis, thrombocytopentc purpura, nicerative
colitis, uveiris, Werner syndrome, complications of cancer, hemedialysis, and extcacorporeal
civenlation, viral. bucterial, fungal, parasitic, protosoal, and lelminthic inlestions, and rawma. The
polynuclectide sequences enceding TRICH may be used in Soxthern or nocthern analysis, dot blef, ar
other menohrane-based technologies: in PCR techmologies; n dipstick, pin, and muliifonnat ELISA-like
assays; angd in nicroasrays uliliziog (uids or Mssues from patiets 1 defect altered TRICH expression.
Such gualitative or guantitative methods arg well knowm in the art,

Tn a particular aspect, the ruclentide sequances encoding TRICIT may be useful in assays that
detect the presence of associated disorders, particularly those mentioned above. The puclentide
sequences encoding TRICH may be labeled by standacd methods and added to a fluld or ssue sample
Irom & patient under conditions switable for the Rrmation of hybridizalion complexgs.  Afler a suitable
incubation period, the sample is washed and the signal is quantified and compared with a standard
vilue, If the smount of signul fn the patient sumple is significandy altered in coniparison (o a control
sample thea the presence of altered levels of nucleotide saquances sncoding TRICH inthe sanple
indicates the presence of the associated discrder. Such assays may also be used to evalvaie the efficacy
of & particular terapeutic treatnient regimen in animal studies, in clinieal trials, o to menitor the
treatment ot an individual patient,

In order 1o provide a basis for Ihe diagnosis of a disorder associaled wilh expression of TRICH,
a ol or standard profile for expression is established. This may he aceomplished by combitting
body fInids or cell extracts taken from normal subjects, sither animal or human, with & sequence, or o
fragment thercol, encoting TRTCH, under conditinns suitable for hybridization or mnplification.
Standard hybridization may be guantitied by comparing the values cbiaincd from normal subjects with
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values from an experiment in which a knowal amoupi of a sabstantially purified polynucleotide is vsed.
Standarid values obtained in flis manner way be compared with vdues chlained from samples framn
patients who are symptomatic for a disorder. Deviation from standard values is nsed 10 estabdish the
presence af 4 disorder,

Chee the presence of a disorder is establisbed and a ireatment. protocol is nitiated,
hybridization assays may be repeated on a regular hasis to detemine if the level of expression in the
patient begins to approximate that which is observed io (he normal subject. The results obtained from
successive assays may beused 1o show the efficacy of treatment oves a period ranging from several
days 1o months,

With respeet to cancer, the presonce nf an abnormal ampunt of transeript {either onder- or
overexpressed) in biopsied tissue from an indtvidual may indicate a predisposition for the development
of the disease, ar way provide a means for defecting the diszase prior 1o the appearances of actinal
clinical symptoms. A more definitive diagnosis of this type may allow bealth grofessianals to employ
Ppreventative nieasures or aggressive treatment earlier thereby preventing the developnasnt or further
progression of e cancet.

Additionat (hagnostic uses for oligonucicotides designed from the sequences encading TRICH
may imvolve the use of PCR. These oligomers may be chemically synthesized, generated enzymatically,
ar prekieced in vitre, Oligomers #iil preferably conlain & frapiment of a polynucleolide encoding
TRICH, or 2 fragment of a polyruclentide complementary o the polynuclentide epcoding TRICH, and
will be eixploved under optimized condiions for wentidcation of 4 spocific gene o eondition.
Oligomers may also be employed under less stringent conditions for detection or quantification of
closcdly related DNA or RNA saquences.

In a particular aspeet, dligonuclcaride primers derived from the polytucleotids seqnences
encacling TRICH may be used 1o detect single nucleotide polymorphisms (SNPs). SNPs are
substitulions, insertions and deleiions that are a imegquent cause of imheriied or acquired genelic disease
inlwomans. Methods of SNP detection imclude, but sre ot Timited 10, single-stranded conformation
nolymerphism (SSCF} and fnerescent 3SCP (IS3CP) inethods. In SSCP, clignnuclectide primers
derived from the polynuclentide sequences cncoding TRTCIH are used to amplify DNA using the
polymerase chain reaction (PCR}. The DNA may be derived, for example, from diseased or normal
tigsue, hiopsy samples, hodily fluids, and the like. SNPs in the IINA cause differences in the secondary
and tertiary structures of PCR prodocts in siogle-girander Toran, and these differences are defoetable
using gel electrophoresis in nor-denaluring gels. Tn fSCCP, the oligonucleotidc primers are
fucrescently labeled, which allows derection of the amplimers in high-thraughpat eguipment such as.
IINA, sequencing machines. Additionally, sequence datahase analysis Methods, termed in silico SNF
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{128INP), are capable of identifying polymorphisms by comparing the sequence of individual
oveglapping DNA fragisents which assemble into 2 common conscnsus soquence.  These conmpuater-
hased tnethods filter out sequence variations due to Taboratory preparation of DNA and soquencing
20rors using statistical models and antomatad anglyses of DNA sequence chiomatograims. In ihe
alternative. SMFPs may he detected ant chiaracierized by mass spectromnetry using, fot exaniple, the high
thruughput MASSARRAY system (Sequenom, Inc., San Diggo CA).

Melhuods which may also be used 0 quaniify the exprassion of TRICH include racholabaling or
Biotinylating nuclectides, coamplification of a conlrel nucleic acid, and intecpolating results from,
sransdard curves. (See, e.g. Melby, P.C. et al. (19933 . Tmmuncd. Methods 159:235-244; Doplaa, €. el
&l (1993) Anal. Biochem. 212:229-236.) The spe=d of guantitation of wultiple samples may be
acrelerated by rooning the aseay in a bigh-throughput format where the oligomer or polymiclectide of
interest is presented in various diluriens and a specrraphotametric or colorimetric response gives rapid
quantitation.

In further embodiments, oligorrelootides or longer fragments derived from any of the
polymucleatide scquences described herein may be used as clements on a microwrTay, ‘The microarray
can e used in franseript imaging lechnicues which mionitor the relative expression levels of large
numbers of gencs simultaneousty as described below. The microarray may also bo used o identify
geuetic variants, mutations, and polymarphisms. This information may be used to defermine gene
fanction. to understand the genetic basis of a disorder, to diagnose a disorder, to monitor
pregrossiovregression of discase as a Menction of geae expression, and 1o develap 2od menitor the
activities of therapeutic agents in the treatment of disease. In particular, this i_n.formatiun may be used
ta develop a pharmacogenomic profite of a patient in order to sclect the most appropriate and effective
treabuent regimen for that patient. For example, thorapeniic agents which are highly effective and
display the fewest side effects may he selected for a patieat based on hig/her pharmacopenamic profile.

Tn another coshodiment, TRICH, fragments of TRICH, or antibodies specitic for TRICH may
beused as elements on & microarcay. The microastay way be used to monltor or measure protein-
profein interactions, drog-tareet interactions, and gene expression proflles, as described abse

A particular emmbodiment relates (o the use of the polymacieotides of e presenl imention to
generate u rapscript image of a tissus or cell rype, A transuript image Tepresents the global pattern of
gene expression by a particular tissuc or ccll type. Glabal gene expression patterns are anakyzed by
quantifying the mmiber of expressed genes and theire refative abundance under given conditions and at a
given ime. (See Seilbamer ef al., “Comparative Gena Transcript Analysis.” U.S. Fatent Number
3,840,484, cxpressly incorporated by reference herein.) Thus a transcript Image may be gencrated by
hybridizing the potynucieotides of the present invention or their complements to the totality of
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Tangaripts Of reverse ianscripes of a particular tissue of cell type. It one embodiment, te
hybridization 1akes place in high-throughmt format, wizercin e polynucicotides of the present
invention or their complements comprise 2 subset of a plurality of elements on a microarray. The
resultant transcript image would provids a profile of gene activity,

Transcript inlages may be gencrated using transcripts isolated from tissnes, cell lines, hiopsics,

r cther hiclogical siwples. The iranscrips image may thay reflect pene expression jn vivo, as in the

case of a tissne o biopsy sample, or i vitro, as n the case of a cell Tine.

Transcript. images which profile the expression of the polymucleotides of the present invention
may alyo be nsed in conjuncrion with jn vitro modsl systems and precTinical evaluation of
pharmaceuticals, as well as toxicological testing of industrial and naturally-cecuering snviromnental
compuounds. A1 compounds induce characteristic gene expression patterns, frequently tormed
molemlar fingerprints of toxicant signatures, which are indicative of mochanigms of action and toxiciry
{Nuwaysir, EF. et al, {1999} Mol Carcinog, 24:153-159; Steiner, 8. and N.L. Anderson (2000}
Tozicol. Lett. 112-113:467-471, cxpressly incorparated by reference herein). If a test compound has a
signature similar o that of 2 contpound with known toxicity, it is likely to share those toxic properties.
These Tngerprints Or signatires ars most useful and refined when they contain cxpregsion information
from 4 large maniber of pencs and pone families. Ideally, a gonome-wide measurement ©F cxpression
provides the highest quality signature. Even genes whose exprassion is aot altered by any tested
componnds are important as well, as the: levels of expression of these genes are used to normalize the
rest of the expression data. The normalization procedurc is usefis! Tor comparison of expression Jata
after ireatment with different compounds. While the assigninent of gene tunction 10 elements of a
toxicant signature aids in interpretation of toxicity mechanisms, knowiedge of gene function {s not
necessary for the stasiztical matching of signatires which leads to prediction of toxdeity. (See, for
example, Press Release (0-02 from the National Ingtitute of Envivonmental [lealth Sciences. releaged
February 29, 2800, available at betp://www.nichs nif goviac news/texchiphim.) Therefore, it is
impaortant and desivable in toxicological screening using toxicant signatures tg include all expressed
Fene AGUENCEs,

Tn one ewnbadiment, the txjcity of & test compound 3s assessed by treating a biological sample
contzining nycleic acids with the test componnd. Nucleic acids that are expressed in the eated
biclogical saxmple arc hybridized with one or mors probes specific to the palynudeotides of the
present invention, a0 thaf transcript leveis comesponding to the polynuclectides of the present
invention may be guanificd. Tie ravscript tevels in the reated biclogical sample are compared with
levels in an unireated bictogical sample. Differences in the iranscript levels between the two samples

are indicalive of a toxic response caused by the test compound in the treated sample.
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Another particular embodiment relates 1o he use of the polypeptids sequances of the present
inventian to snalyve the protesme of a tissue or cell type. The term proteonie refers 10 the giobal
pattern of profein expression in a particulur tissue or cell type. Each prolein cosponent of & proteome
can be subjected individually to further analysis. Proteume expression patterns, or profiles, are
analyzed by gquantifying the oumber of expressed proteins and thefr relative abundance under given
conditions and at a piven tintz, A profile of 2 cell's protecme may thus be genetated by separating and
anaiyzing the polypeptides of a particular dssuc or ccll type.  In one cmbodiment, the separation ts
achicved nsing iv:o-dimensional geb electrophoresis, in which proteins from 2 sampie are separated by
isoelectric focusing in the first dimension, and then according to molecnlar weight by sodinth dodecyl
sulfats slab gel electrophoresis io (he second dinension (Steiner and Anderson, supra). The proteins are
visnakzed in the pel 48 diserele and yhiquely positianed spots, typically Dy staining the gel with an agent
such as Coomassic Bhue or silver or flucrescent stains. The oplical density of each prolein spof is
generafly proportional 1o the level of the protein in (e sample. The optical dersities of squivaiently
positioned protein spots from different. samples, for example, from hiclogical samples eiher reated or
uiiresed wilh 2 test compomnd or therapeulic agent, are compared (e idenlify any changes in profein
Spon density redated to Ue treatment. “The profeins o the spis are parGally sequenced using, for
example, standard methods euploying chemical or enzymatic cleavage followed by mass spectrometsy.
The identily of (he protein in & spol may be determined by compaging its padial sequence, preferubly aff
at least 5 contiguons amino acid residues, Lo the polypeptide sequences of the presenl invention, In
sume cases, (urther sequence data may be ghtained for definitive protein identification.

A proteomic profile may 8130 he generated using antibodies specific for TRICH fo quantify the
Tewels of TRICH expression. In one embodinent, the antibodies are used as eleiments o a4 IiCTOATTAY,
and profein expresgion levels are quantified by exposing the microarray 1 the semple and detecting the
Tevels of profein bound (o each array element (Lueking, A. et al. (1895) Aaul. Biochem. 270:103-111;
Menidoze, 1.G. et al. (1999) Bigtechnigees 27:778-788). Detection may be performed by a variety of
methods known in the art, for example, by reacting the proteins in the sample with a thiol- or amino-
reactive firorescent compound and detecting the amount of fluorzscence bovnd at each array element.

Toxicant sighatmres at the proteome level are also usefinl for toxicological sceecning, and should
be analyzed in parallel with toxicant signatares at the transeript level. Tiere is 4 poor cortelation
between transcript and protein abundances for scme proteins in some tissnes (Anderson, N.L. and J.
Seilhamgr (1997) Electrophoresis 18:533-537), so protevne foxicant signatures may be vselul in the
avalysis of compuounds which de not significantly affect the trenscript image, but which aller the
proteomic profile. In addition, the apalysis of transcripts in body fluid is difficult, fue 1o rapid
degradation of mRNA, 5o proteomic profiling imay be wore reliable and informative in such cases.

a3



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

2O

30

(161) JP 2004-500814 A 2004.1.15

WO O46258 PCTATSNO(35095

In amxther embexdiment, the toxicily of a test compound is assessed by taating a biological
sainple conlaining proteius with the test compound. Proteius thal are expressed in e trealsd biological
samgle are separated so that the amouot of each pratein can be quantitied. The amouat. of each pratein
s compared (¢ the amount of the corresponding protein in an mntreated biological sample, A difference
in the amount of protem belween the two sanples is indicalive of a ioxic response o the (est compaand
inthe freated sample. Individual protelos ure ideptified by sequencing the amino acid residues of the
individual proteins and comparing these parfial seqnences to (he palypeptides of the present imvention.

In another embodiment, the toxicity uf a test comtpound is asseszed by reating a bivlogical
gample containdng profeins with the st componnd.  Proteins from the biclogicall sample are incubated
with antibadies specific (o the polypeplides of the present invenGion. The amount of protein recagnized
by the antibodies i gquantifisd. The amount of protein in the treated biclogical sample is compaved with
e wrount i an unbreated biological sanple. A difierence in the amonnt of profein hefween the two
samples ig indicalive of 2 toxic responsc to the test cornpound in the treated sample.

Microarrays may be prepared, used, and analyzed using methods known in the art. (Ses, e.g.,
Breman, T.M. et al. (1995) 1.5, Patenl No. 5,474,796 Schena, M. ot g1, (1996) Proc. Natt. Acad. Sci.
USA 93:10614- 10619; Baldeschwetler ef at, (1995} PCT application WOBR5/251116; Shalon, D. ot al.
(1995) PCT application WO25/35505; Beller, R.A. et al. (1997} Proc. Natl. Acad Sci. USA 94.2150-
2155, and Heller, ML.I, et al. {1997) (LS, Paiant No. 3,605,662,) Various (3pes of microarrays are well
known and thoroughly deseribed in DMA Microarrays: A Practical Apprgach, M. Schena, ed. (1999)
Oxiord University Press, London, hereby oxpressly incorporated by reference.

In another embodiment of the imvention, nucleic acld sequences encodisg TRICH may be used
o gengrate iybridizaton probes usetul in mappiog the natarally gecutring genomic gequance. Either
coding or nenceding sequences may he used, and in some instances, noncoding sequences may be
preferable over coding sequences. For example, conservarion of a coding sequence amang members
of & mmlri-gene family may potentially cause undesired cross hybridization during cheomosonial
mapping. The sequences may be mapped 10 a particular chromosome, i specific region of a
chromosome, or 1o artificial chromosome constrizetions, e g., homan artificial chromosomes (11ACs),
yeast artificial chromosomes (YACS), bacterial artiftcial chromasomes (BACS), bacterial P1
constractions, or singlc chromogsome cDMNA libraries. (See, e.g., Harrington, 1.1, cf &l {1997) Nai.
Genet. 15:343-335; Price, C.M. (1993) Blood Rev. 7:127-134; and Trask, B.1. (1991) Trends Genet.
7:149-134.) Once mapped, the nucleic acid sequences of the inventicn may be nsed to develop genetic
Tinkage maps, for example, witch correlate the inheritance of a disease slate with the inheritance of 2
particnlar chromosome Tegion of resiriction fragment lepgth polyworphism (RELP. (Ses, for
cxample, Lander, E.S. and I, Bolstein (1988) Proc. Nall. Acad. Sci. USA §3:7333-1357.)
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TFhiorescent in situ hybridization (FISH} may be carrelated with other physical and penefic nap
data. (See, e.g., Reinz-Ulrich, ot al. (1995} in Meyers, supra, pp. 963-963.) Examyles of genetic map
«afa can be found in various scientific journals or at the Online Mensdelian. Inherilance in Man (OMIM}
World Wide Web site. Carrelation between the location of the gene encoding TRICH on a physical
map and 1 specific disorder, or a predisposition to a specific disordar, may help define the region of
DNA associated with that disorder and (s may further positional cioning efforts.

In &#u hybridization of chromosomal preparations and physical mapping techniques, such as
Sinkage analysis using established chiromosomal markers. may be used for extending genesic maps.
Often the placcinent of 2 gene on the chiromosoine of another mamimalian species, such as mousc, may
reveal associated maskers even if the exact chromosomal locos 15 nol knowi. This information is
valuable o investigators searching for disease penes using positions) cloning of olver gene discivary
techafipies. Once (he 2ene or genes responsible for & disease or syndrame have been wrudely locatized
by genetic linkage to 2 pacticular penomic region, e.g., ataxis-telangiectasia to 11q22-23, any sequences
mappieg 1o thal drca niay represent associaled of regmlaiory penes for (urther investigation. (See, e.g.,
Gall, R.A. et al. (1588) Nuture 336:577-580.) The nucleatide seqnence of the inslant invention may
also be used 1o dersct differspces i the. chromusomal location due (o ranslocatioy, inversion, exe.,
among nacmal, carrier, or affected individuals.

In ancther elnbodiment of the inventicn, TRICH, its catalylic or immunugenic fragments, or
aligoneplides thereof can be used for sereening libraries of componnds in any of a variety of drug
soreening techniques. The fragment employed in such screening may be free in solution, affised 1o a
soilil support, borae oo & cell surface, or Jocated iniracelularly, The formation of hinding complexes
etween TRICTH and the agent being tested may be measured,

Another technique for dmg screening provides for bigh throughput screening of compounids
having suttable binding affinity ro the protein of interest. (See, e, Geysen, ot al. {I984) PCT
appiication W84/03364.) In this metbed, large numbers of differsnt small 188t cotpounds are
symhesized on a solid substrate. The test compounds are reacted with TRICH, or fragments thereof,
and washed. Bound TRICH is then defected by methods well known in the art. Purified TRICE can
also be coated divectly anto plates for use in the aforerentionsd drug scresoing techuiques.
Alcrnatively, non-nentralizing antibodies can be used o caparc ihe pepiide 2nd immabilize it ona
salid sopport,

Inv another enbadiment, one 1may use competilive drug screening assays in which neutralizing
antitegies capable of binding TRICH specifically corpete with a test compound for binding TRICH.
In this uanrer, antibodies can be nsed to detect the presence of any peptide which, shares one ar more
antigenic determinants with TRICH.
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In additional combodiments, e sucleotide seguences which eneode TRICH may be used in any
molecutar biclogy techniques that have yet (0 ba developed, provided ths new lechoiques rely on
prepertics of nucleatide sequences that, are currently knowa, ircluding, tat oot rited to, such
properties as the mwipler genetic code and specific base pair interactions.

‘Without furiher #laboration, it is believed (at one skitled in te art cav, nging Lhe preceding
descripton, utilize the present invention to its fullest extent. The following enbodiments are,
therefore, to be constreed as merely iliuswative, and nat limitative of the remainder of the disclosure
Inuny way whatsoever.

The digclogures of all patents, applicalions and publications, nentianed above and below, In
particuiar U.S. Ser. Ne. 60/172,000, U.5. Ser. No. 60/176,083, U.S. Ser. No. 60/177,332, U.S. Ser.
Mo, 60/178,972, U5, Sor. No. 60/179,798, and 1.5, Ser. No. 60/181,625, arc cxpressly incorporated

by reference berein,

EXAMPLES
L Constroction of cDNA Libraries

Incyte cDNAs wers derived from cDNA libraries described in the LIFESEQ GOLD database
{lacyte Genomics, Palo Alto €A) and shown in Table 4, colunn 5. Some tissues were homogenized
and Tysed in poanidintam isotiocyanate, while others wers bomogenized and Tysed jo phenol or ina
suilable wixture of denaturants, such as TRIZOL (Life Techoologics), a monophasic solation of phenol
and guanidine isothiocyanate. The resulting lysates wers centrifuged over C5Ci cushioas ar extracted
with chioroform, RNA was precipitated from: the lysares with cither isopropanal or sediom acotate and
ethanol, or by cther routine wethods,

Phendl extraction and precipitation of RNA were repeated a8 necessary to increase RNA
purity. In some cases, RNA wag treated with DNase. For most libraries, poly{A)+ ENA was isolated
nsing oligo A(T-coupled paramagnetic particles (Promega), OLIGIYTEX Tatex particles (QIAGEN,
Chatsworth CA), o an OLIGOTEX mRNA purification kit (QIAGEM).  Alternatively, RNA was
isolated dircetly from tissue Iysates using other RMA isolation kits, e.g.. the POLY{A)FURE mRNA
purification kit {Ambion, Anstio TX).

In some cases, Stratagens was provided with RNA and construeted (he corresponding cDNA
libraries. Qtherwise, cDMA was synthesized and eDINA libradies were constructed with the UNIZAP
vector systerg {(Siratagens) or SUPERSCRIFT plasmid system (Life Technalogies), using the
cecommended procedures or stinilar methods known in the are. {See, o.g., Ausubel, 1997, supra, units
5.0-6.6.) Reverse transeripfion wag injliated using Sligo &) or random primers.  Synthetic
aligonaclentide adapters were ligated to double strended cDNA, and the eDINA was digesied with the
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appropriate sestriction enzyine or enzymes. For most Tirades, the cDNA was size-sclected (300-1000
bp) using SEPBACRYL S1600, SEPTTAEOSE CIL2R, or SEPIIARDSE CL4E column
chromatography (Amersham Pharmacia Biotech) ar preparative agavose gel électrophoresis. cDNAs
were ligated into compatible restriction enzyme sites of the polylinker of a suilable plasmid, e.g.,
PELUESCRIPT plasmid {Siratagens), PSPORTT plasimid (Life Techoologies), PCDNAZ. 1 plasnid
(Invitropen, Carlshad CAJ, or pINCY (Incyie Geromics, Palo Alto CA), Recombinant plasmids were
{ramsfonmed inte competent B, coli cells including XL 1-Blue, XT.1-BlueMREF, or SOLR from
Stratagene or DRS«, DH1B, or ElectroMAX DHLOB from Life Technologies.

IL. Isolation of cDNA Clones

Plasmias obiained ax described in Examnple | wera recowered from host ealls by in viva excision

using the UNIZAF vector systen (Straragency or by ecll Iysis. Plaseids were purificd using at least
one of the following: a Magic ar WIZARD Minipreps DNA purification system (Promega); an AGTC
Iiniprep purification kit (Edge Biosystems, Gaithersburg MDY, and QIAWELL 8 Plasmid, QIAWELL
& Plus Plasmid, QIAWELL 8 Ulra Plasiid purification systems ¢ the R.E.A.L. PREP 96 plasmid
purification kit from QIAGEM, Following precipitaicn, plasmids were reguspended in 0.1 ml of
digtilied watcer and stored, with or without lyophilization, al 4°C.

Alternatively, plasmid DINA was amplified from host cel§ lysates using direct ok PCR ina
high-thronghput formal (Rao, V.B. {1994) Anal, Binchenm, 216:1-14). Hosl ¢ell Tysis and therrnal
cycling steps were carried ont jn a single reaction mixture. Samples were processed and stored in 384-
well piates, and the corcentralion of amplified plasmid DNA was gquantified Hoorometrically using
PICOGREEN dye (Malecular Prohes, Ezgenc OR) and 2 FLUOROSKAN I fluotescence scannat
(Labsystems Oy, Helsinki, Finlard).

III. Sequencing and Analysis

Tncyte cDNA recovered ia plasmids as described in Example I were sequenced as follows.
Sequencing reactions were processed using standard methods or high-throughput instrutaenfation
such a3 the ABI CATALYST 800 (PE Bicsystems) thermal cyeler o the PTC-20() thermal cycler (MT
Reseurch) in conjunciion with the HYDRA micredispenser (Robbins Scientific) or the MICROLAB
2200 (Hamilton) hquid transfer systetn. cDNA sequencing reactions were preparcd using reageits
provided by Amersham Pharmacia Bictech or supplied in ABI sequencing Kits such as (he ABI
PRISM BIGDYE Terminator ¢ycle sequencing ready reaction kit (PE Biosystems). Elecirophoretic
separation of cLXNA sequencing reactions and der_.emon of Jabeled polynuclestides were carried out
using the MEGABACE 1000 DNA. sequencing system (Molecular Dynarscs); the ABIPRISM 373 ar
377 sequensing system (PE Bicsysiems) in conjunclion with standard ABI protocols and basc calling

software; or other sequence analysis systens known in the art. Reading franes within the cDNA
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sequences wore identiffed using standard methods (reviewed in Ausubel, 1557, supea, wnit 7.7}, Somte
of the cDIVA seguences were selected for extension using the teehniques disclosed in Example VIIIL

The potynuclentide seyuences derived from [neyle cDNAs were validated by removing veclor,
Tliwker, and poly(A) sequences and by masking anabiguous Hases, using algarithims and programms based
o BLAST, dynamic propramming, and dinwleotide nearest neighbor analysis. The Incyle cDNA
sequences of translations thereof were then yueried against & selection of public dakabases such as the
GenBank primare, todent, mammaliag, vertebrate, aod enkaryote darabases, and BLOCKS, PRINTS,
DOAMO, PRODOM, and hidden Markov model (HM‘M)—_hasad protein family databases such as FEAM.
{FMM ix a probahiliglic approach which analyzeg consensus primary stractures of gene famities.
Sew tor exampie, Bddy, St (1996) Cure. Opin. Struet Biol. 6:361-365) The queries were
perforined using programs based on BLAST, FASTA, BLIMPS, and HMMR. Tie Incyic cDNA
sequences were assembled 10 produce full length polyauciectide sequences. Alieratively, GenBank
¢DNAs, GenBank ESTs, stiiched sequences, stretvhedl sequences, or Gensean-predicted coding
seqquences (see Examples IV and V) were nsed [0 extend [neyte cDNA assemblages to full length.
Assenbly was perfonned using proscaios based on Phred, Phrap, and Consed, and cDNA assemblages
were screened for open reading franies using programs based on GaneMark, BLAST, and FASTA,
The fall length polynuclectide sequences were transfated to derive the corresponding full length
polypeptide sequences which were subsequently annlyzed by querying against dawbases such as the
GenBank protein databascs (zenpept), SwissProt, BLOCKS, PRINTS, DOMO, PRODOM, Prowite,
4nd hidden Markov madel (FIMM)-based pratein family databases such as PEAM. Fuli length
polymclontids sequences ate also analyzed using MACDNASIS PRQ software ([Titachi Soflware
Engincering, South San Francisco CA) and LASERGENE scftware (DNASTAR). Polynucleotide and
paolypeptide sequence alignments are generated using defanit parameters specifisd by the CLUSTAL
alporithm zs incovporsted into the MEGALIGN wultisequence alignment program (DNASTAR), which
also calenlates the percent identity between aligned sequences. l

Tablz 7 sunmnarizes the tools, programs, and aiporithons used for the analysts and assembly of
Incyte cDNA and ful! longth sequences and provides applicable descriptions, referenees, and threshold
parameters. The first coluam of Table 7 shows the tools, programs, and algorithms vsed, the scoond
column provides brief descriptions thersof, the thiccl columm presents apprropriate refezences, all of
which are incorporated by relerence herein in their entirety, and the fmrih column presents, where
applicable, e soores, probability valves, and other parameters used to evaluate the strength of a match
between two scquences (the higher the score or the lower the probability value, the steater the identity
between two sequences).

The prograyms described ahove for the assembly and analysis of full length polyoucleotide aud
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polypeptide sequences were also used to identify polymucleotide sequence fragments from SEQ 1D
NO:28-54. Fragnents frot ahout 20 10 aboul 400 nucleotides which ars usetial in hybridizstion and
amplificatiom technologies are described in Table 4, coluwn 4,
1. Ldenttftcation and Biliting of Coding Sequences from Genomic IINA

Putative ansporters and icn channels were initially identified by unning the Genscan gene
identification progrim against public genomic sequence databases (e g., gbpri and gbiug). Genscan js a
yeneral-purpose gene identificatton program which analyzes genomic DINA sequences front a variety of
organisms (See Burge, C. and S. Karlin {1997) I. Mol. Biol. 268:78-94, and Burge, C. and S, Karlin
(1998) Curr. Opin. Struct. Bicl. $:346-354). The progeam concarenates prodiciad exons 1 foxm an,
assembled ¢DN A sequence extending from a methioning to a stop codon. The ontput of Genscan is a
FASTA database of polynuclectide and polypeptide saquences. The maximum range of sequence for
Genscan 1o analyze ar gnee was vet to 30 kh. To determing which of these Geunscun predicted cDINA
sequences encode transporters and ion channels, the encoded polypeptides were analyzed by querying
against PFAM inodels for ransporters and ion chammels. Potential ransporters and ion channels were
alsy identified by humoleay to Incyte cDNA. sequences that bad been annotated as vanspotters and jon
chiannels. These selected Genscan-predicted sequences were then compared by BLAST analysis to the
genpent and ghpri public databases. Where necessary, the Genscan-predicted sequences werc then
edited by comparison to the top BLAST hit from genpapt i correct errers in the sequencs predicted by
Gengcan, such as extra or omitted exous, BLAST analysis was also used to find any Incyte cDNA or
public uDNA coverage of the Genscan-predicted sequences, thus providing evidence for transerignion.
When Tneyle cDNA coverage was avaiiable, this information swas used to correct o confifim the
Genscan predicted sequence. Full Jength polvnnclectide sequenices were obtained by agsembling
Genscan-predicted coding sequences with Incyte cDINA sequences and/or patlic eDNA sequences using
1he assembly provess described in Example III. Alternatively, fult lengt: polymclestide sequences were
derived entirely from edited oF unedited Genscan-predicted coding sequences.
¥. Assemhly of Genomic Sequence Daa with cDNA Sequence Data
'Stikched " Sequences

Tartial cDINA scquences were extonded wilh exons predicted by the Genscan gene identifisation
program deseribed in Example IV. Pariial cDMNAS assembled a3 deseribed in Example 1T were mapped
o genomiic DNA 2nd parsed into clusters containing related cDNAs and Genscan exon predictions from
wnE oF tnore genomic sequences. Bach cluster was analyzed using an algorithm based on graph theory
and dynamic programming 1o ixegrate ¢DNA and genomic information, pencrating possible splice
variants thai were subsequently condirmed, edited, or extended 10 create 2 foll length sequence.

Sequenue intervals in which the entire length of (he ipterval was present on Tore than one sequence in
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the cluster were dantified, and intervals thus identified were considered te be equivaient by transitivity.
For example, it an interva) was present on a cDNA and two genomic sequences, then all three intervais
were considered 10 be eqoivalent. This process aliows unrelaled bul consecntive genomic sequences to
e hrought together, bridged by cDNA seqmence. Intervals thus identified were then “stitehed” together
by the stitehing algorithm in theorder that (hey appear along fheir parent saquences to generate the
Iongest possible sequence, as well as sequence varjants. Linkages between intervals which procesd
along one type of parcat sequence (CDINA 10 cDINA o genomic saquence (0 Senemic sequeince) were
given preference over linkages which change parent type (¢DNA to genamic sequence). The resultaot
stitehied sequences were translated and compared by BLAST analysis to the genpept and ghypri public
hutabases. [ncorrect exons predicted by Gensean were correctad by comparison to the top BLAST hit
froin gerpept. Sequences were further extonded with additional cDNA sequences, or by inspection of
genumic DN A, when, necessary.
“Btretched™ Sequences

Partial TINA sequetces were extended to full {cugth with an algorithm based on BLAST
analysis. First, partial cDNAs assembled 25 described in Exanple Il were queried against public
dalabases such as the GenBank primate, sodent, maisnalian, veriebrale, and evkaryots databases using
the BLAST program. The nearest GenBank protein homolog was then compared by BLAST analysis
to either Ineyte cDINA sequénees or GenScan oxon predicted sequences described in Example 1V, A
chimeric protein was generated by using the resultant high-seoring scgment pairs (HSPs) o map the
translated sequences onto the GenBank protetn homolog. Insertions or defelions may ocour jn the
chimerie protein with respect to the original GenBank protein homolog. The GenBank protein honjolog,
the chimeric protein, or both were used as probes to search for homalngous genomic sequences from the
pubke human genome dutabascs. Partial DNA scquences were thearefore “stretched” or extended by the
addition of homolopous genomic sequences. The vesultant streteled sequences were exanined to
determine whether it contained 4 complere pene,
VI Chromnsoral Mapping of TRICH Enceding Polynucleotides

The sequences which were uscd to assemble SEQ ID MO:28-34 weare comparad with
sequencey fram the Incyte LIFESEQ database and public domain databases using BLAST and ciher
implementations of the Smith-Waterman algorithn. Seguences from these databascs that matched
SEQ IL NO:28-34 were assembled ing clusters of conti guous and overtapping sequences nsing
assembly algorithms such as Phrap (Taie 7). Radiation hybrid and genetic mapping data avaitablo
from public resourecs guch 25 the Stanford Human Genome Center (SHGC), Whilehead Institute for
Genome Research (WIGR), aud Généthon were used to determine if any of ihe ciustersd sequences

had been previously mapped. Inclusion of a mapped sequence io a cluster resuited in the assignment
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of all sequences of that vluster, including its particniar SEQ 13 MO, to that map lacation.

Map locations are represenied by ranges, or intervals, or human chromosomes. The map
pusition of an interval, in centivorgans, is measured relative io the rermines of the chromosoms’s p-
arnn. (The cemtiMaorgan (oM} is a anit of measarement based on recombipation. frequencies between
chiremosomal markers. On average, 1M is roughly equivalent to 1 megabase (Mb) of DNA in
Tmmang, although this can vary widdly due 1o hot and cold spats of recombination) The cM
distances are based o genetic markers mapped by Généthon which pravide houndaries for radiaiion
hiybrid markers whose sequences were included in each of the clusters. Human genome maps and
other resources avaitahle to the pubiic, such as the NCBI "GeneMap'99" World Wide Web site
Thitpe/fwvww.nchinlm.oib.gov/genemap’), can be employed to determine if previously idenified
diszase genes map within or In proximity to the intervalg indicated above.

VIL.  Analysis of Polyaucleotide Expression

Narfhern analysis is a faboratory (echnique used (0 detect (he presence Of 2 IRnseript of & gooe
and jnvolves the hybridization of 4 iabeled ucleolide sequence 10 3 wembrane on which RNAs from a
particular cell type o tissoe have heen boond. (See, e.g., Sambrook, supra, ch. 7; Ausubel (1995)
sugra, ch, 4 and 16.)

Analogaus compuer technicques applying BLAST were used to search for identical or reluted
melecules in cDNA dalabases such as GonBank or LITESEQ (Incyic Genomics). This analysis is
much faster Whan mwoltiple mebrane-based hybridizatfons. In addition, the sensiti

ity of the computer
sarch can be modified 10 determine whether any particwlar match is categorized as exact of similar.

The basis of e search is 1he product score, which is defined as:

BLAST Score x Percent Identity
5 ¥ mivimon {length(Seq. 1), length(Seq. 2)}

The praduct scare takes ima account both the degres of similarity betwean two sequences and the length
af the sequercs match. The product score is 4 normalized value between 0 and 100, snd is caloulated
as foliows: e BLAST score is mutliplied by the percent nuclechide ideniity and the product 15 divided
by (3 times the length of the sharter of the (wo sequences). The BLAST scare is caleulated by
assigning 4 yoors of +3 for e,ver'y base that matches in a high-scoring segment pair (ISP}, and -4 for
overy mismateh. Two sequences may share more than one HSP (scparated by gaps). If there is miore
thas one HSP, they the pair with the. highest ELAST seore Is used 1o calcalate the product score. The
product scarc reprasents a balance between tractional overlap and quality in a BLAST alignment. For
example, 4 product score of 10U is produced only for 1U0% identity over the endire length of the shorter

7
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of the twe sequences being eompared. A predodt score of 70 3s produced <ither by 1805 identity and
T overlap at one end, or by 3% identity and 10D% overlap at the other. A product score of 50 js
praduced either by T00% identity ang SU% overlap at onc end, or 799 identity and 100% oveclap:

Altcrpatively, polynoucleotide sequences cncoding TRICH arc analyzed with respect to the
tissne sources from which they were derived. For oxample, some full length sequences are assembled,
at least in part. with overlapping Incyle cDNA sequences (see Example 111). Each cXNA scuvence is
derived from a ¢DINA Library constructed from a human tissue. Each human Hssue is classilied into one.
of the foltowing organdtissue categories: cardiovasculur system; vonnective lssue; digesiive system;
embiryonic struchires; enlacring systeny: exourine giunds, genitalia, feraale; genitalia, male; germ. calls;
hemic and immune system; Liver; nwsculoskeletal system; nervous systein; pancreas; respiratory
systeny; sense Oxgans, skin stomategnathic system; nnclagsified/mixed; o winary tract. The mober of
labrarics in each category is counted and divided by the total number of libraries across ah categories.
Similazly, each hwman tissue is classified into one of the following disease/oomdilion categaries: canver,
el line, developmentat, inflammation, nenralogical. tramma, cardiovascular, pooled, and otber, and e
muober of librarics in cach category is counted and divided by the total nuniber of lihraries across ail
categories.  The resulting percentages reflect the tissuc- sl discase-specific expression of ¢DNA
encoding TRICH. cDNA sequences and cDMA Tibeary/tissue inforwation. are found o the LIFESEG
GOLD database (Incyic Genomics, Falo Alio CAL
VIII. Extension of TRICH Enceding Palynueleotides

Full lengih palynudeoiide sequences ware also produced by extenston of an appropriate
fragment of the fall Tength molecule wsing oligonuclectide primers designed [rom this ragment, One
primer was synthesized Lo iniliate 5 exicnsion of the koown fraginent, any the other primer was
synthesized 1o initiate 3" extonsion of the known fragnent. The initial primers were designed using
OLIGQ 4.06 software {National Riosciences), or anolfies appropriste program, w be about 22 1o 30
nnclentides in length, 1 have a GC contest of abont 30% or mors, and to anneal to the tarpet scquence
at fevoperatures of about 68 °C (o about 72°C. Any strerch of nuclectides which would result in hairpin
structures and primer-primer dimerizations was avolded,

Selected uman CDNA libraries were uscd to extend the seuence. If more than ong extension
was necessary or desired, additional or nested sats of primers were designed.

High fidelity amptification was obtainedd by PCR. using methods well known inthe art. PCR.
was performed iz 6-well plates using the PTC-200 thermal ¢ycler (MJ Research, Inc.). The reacting
mix contained DINA template, 200 mnal of each priser, reaction buffer containing Mg™, (NH,),SC:,
ancl Z-mercaptoethanol, Tag DNA polymerase (Amarsham Pharnmacia Biotech), ELONGASE enzyms

{Life Technologics), and Plu DNA polymerase [Stratagene), with tie following parameicrs for primer
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pair PCL A and PCI B: Step 12 94°C, 3 min; Step 2. 94°C, 18 sec; Step 3: 60°C, 1 min; Step 4 68°C,
2 miny; Step 5: Steps 2, 3, and 4 repeated 20 times; Step 6: 85°C, 5 min; Slep 7 storage at 4°C. Inthe
alternalive, the prrameters for primer pair T7 and SK+ were a5 [llows: Step 1: 94°C, 3 min; Step 2:
94°C, 15 sec; Step 3. 57°C, | min; Step 4: 08°C, 2 min; Step 3: Sieps 2, 3, and 4 repeated 20 tines;
Step &: 637, 5 min; Step 7: storage at 4°C.

The coneentration of DNA in gach wall wag determined by disponsing 100 1 PICOGRETN
quantitation reagent ((.25% {viv} PICOCREEN,; Molecwlar Protes, Engene OF dissclved in 1X TE
and 0.5 Wl of nndileted PCR. progduct joto each well of ax opaque fluorimeter plate (Corning Costar,
Actun MA), allowing the DNA to bind to the reagent. The plate was scanned in a Flnoroskan T1
(Labsystenss Oy, Helsinki, Finland} to measure the fluorescence of the sample and (o quantify the
concentration of DMA. A 5 pto 10 23 aliquor of the reaction mixiure was analyzed by electrophoresis
ona ! % agarose gel to determine which reactions were successful in catending the sequence.

The extendod nucleotides were desaited and concentrated, transferred to 384-well plates,
digested with Cvill chdlera virus endonuclease (Molecular Biolagy Research, Madison Wi, and
sonicated or sheared prior (o reltgation inte pUC 18 vector (Amersham Pharmacia Biotech). For
shotgun scquencing, e digested wicleotides were separated on low concentration (0.6 10 £.8%) agarose
gels, fragmants were excised, and agar digested with Agar ACE (Promega). Extended clones were,
religated using T4 ligase (New England Biolabs, Beverly MA) into pUC 18 vector {Amsarsham
Pharmacia Biotech), treated witl Pfn IDNA polynierase (Stratagene) to fill-in restriction site overhangs,
and transfected joto competent B coli cells. Transformed cells were selected on antibiatic-containing

medid, and individual colonies were picked and cultured overnighit at 37°C in. 384-well plates in LB/2x

carh Jiquid media,

The ¢ells were Tysed, and DNA was amplificd by PCR using Tag DNA polymerase (Amersham
Pharmacia Biotech) and Pfu DNA polymecage (Stratagens) with the followieg paramelers; Step 1:
450, 3 min, Step 2: $4°C, 15 sec; Siep 3: 60°C, 1 mim; Slep & 72°C, 2 mim; Step 5: steps 2, 3, and 4
Tepeated 29 iimes; Step 6: 72°C, 5 min; Step 7: storage at 4°C. DNA was quantified by PICOGREEN
repgent (Molecular Probes) ag degcribed ahove. Samples with low DNA recoverles were reamplified
using the same conditions as-described above. Samples were dilnted with 20% dimethysulfoxide (1:2,
¥/¥], and sequenced using DYENAMIC enerpy transfer sequencing primers and the DYENAMIC
DIRECT kit (Amiersham Pharmacia Biotech) or the ABJ PRISM BIGDYE Terminstor eycle
sequencing ready reaction kit (PE Biosysiews).

Iniike manner, full length polynucleoiide sequences are verified using the above progedure or
are usedt b ohlain 5 regulatory sequences using the above procedure ajung with olizonuclentides
designed for such extension. and an appropeiate geaomic lhrary.

73



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

20

0

(171) JP 2004-500814 A 2004.1.15

WO O46258 PCTATSNO(35095

IX.  Laheliog and Use of Individual Hybridization Prahes

Hyhbridization probes derived from SEQ 12 NO:25-54 are employed th sereen cDNAs, genonic
DMNAs, or mRNAs. Altkongh the labeling of oligomiclectides, consisting of ahout 20 base pairs, is
specifically described, essentially the same provedure is used with lurger mcleotide fragroents.
Oligonueletides are designed nsing stafe-of-the-art softwire such as QLIGO 4.06 software (Nalional
Binsciences) and labeled by combining 50 pmol of each oligomer, 250 ¢Ci of [yv-2P) adencsiue
triphosphats (Ameraham Pharmacla Biotech}, and T4 polynacleotide kinase (DuPont NEN, Boston
MA}. Thelabeled okgonuclectides ure substantially purified using a SEPHADEX G-25 suparfine sizo
exchusion dextran head eolumn (Amersham Pharmacis Biotech). An aliquert containing 107 counts per
mintrte of the labeled probe is nsed in a typical membrane-based hybridization analysis of butnan
renomic DNA digested with ane of the following endonucleases: Ase |, Byl 11, Eco R, Pst I, Xba 1, or
Pva T (DuPont NEN).

The DNA from: each digest is fractionated on a 0.7% agarose gel and transferred to nylon
membrancs (Nytran Plas, Sehleicher & Schwell, Durham MH). Hybridization is camied out for 16
heurs a1 46°C. To remove nonspecliic signals, blots are sequentially washed af room temperatuce
under conditions of upy to, for example, (.1 % saline sodmm cifrate and 0.5% sedinm dodecyl sulfate.
Hybridization patierns are visnulized using autoradiography or ar alternative imaging means and
compared.

X Micrearrays

‘The linkage or syathesis of array alemments upon a microarray can be achisved utilizing
phatalithography, piczoclectric printing (ink-jet printing, See, &5, Baldeschiweiler, supra.), mechaoical
microspotting techoologics, and derivatives thereof. The substrate in each of the afcrementioned
technolugies shovld be uniform and sohid with a non-porous surface (Schenz (1999). supra). Suggested
substrates includz silicon, silica. glass shides, glass chips, aml gilicon walers. Alternalively, a procedure
amalogons o a dot or slot Blol may also be used io armange and link elements to the surface of a
sebstrate vsing thermal, UV, chamical, or mechanical bonding procedures. A typical amay may be
produced using available methods and machines well known to those of ordimary skilt in the arl and may
cOontain any appropriate number of cletaents. (See, ¢.g., Schena, M. ef al, (1995) Science 270:467-479,;
Shalon, D. et al. (19%65) Genome Res, 6:639-643; Marshall, A and J. Hodgson (1998) Nat. Biotechnol.
162731

Full kengih clDNAs, Expressed Sequence Tags (ESTs), or fragments or cligorocrs thereof may
wnprise the elements of the microarray, Fragments or oligomers suitable for hybridization can be
selected using softwars well known in the art such as LASERGENE software (DMASTAR). The array
elements ate ivbridized wilk polyoucleotides in e hidlogical sample. The palyvnclegiides in the
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biclogical swmple are conjugated to 4 Quorescent labal or uther wolecular tag for ease of deteotion.
Alfter hybridization, noghybridized nucleotides from the biologicat sample are removed, aod a
fluorescence scanner is used 10 Getect hybridization af esch array element. Alternatively, laser
deserbtion and Mass spectromelry Toay be nsed for datection of bybridization. The degres of
conplementarity and the relative abundance of cach polymuclentide which ybridizes to an clement on
the micrparray may be assessed. To one ebodinent, mictoarray proparation snd usage is deseribed in
detail below.
Tissne or Cell Sample Preparation

Total RNA f5 isolated from tissae samples using the guanidisivm thiocyasats wetiod and
poly(A)" RMNA is purified using the oligo-(d1) cellulose method.  Each poly(A) RNA sample is
reverse fransoribed using MMLYV reverse-transcriptase, .05 pg/pl oligo-(d} privses (2Tmer}), 13X first
sieand buffer, 0,03 units/pt RNase inhibjtor, 500 pM JATP, 500 pM GGTP, 500 10 dTTP, 40 v
GOTP, 40 pM JCTT-Cy3 (BDS} ot d1P-Cy 5 (Amershiam Pharmacia Biotech). Tha reverse '
trangeription reaction is performed in a 25 m] volume cantaining 200 ng poly(A)" RNA with
GEMBRIGHT kits (Incyte). Specific control poly(A)* RNAs ere synthesized by in vitg transcription

froim non-cading yesst genemic DMA. After incubation at 37°C for 2 hr, each reaction sample (one
with Cy3 and another with Cy5 labeling) is treated with 2.5 ml of 0.5M sodium hydroxide and
incubated for 20 minutes at 85 C te the stop the reaction and degrade e RNA. Samples are purified
using twiy suceessive CURCMA SPIN 30 gal filtration epin columans (CLONTECH Laboratories, Tne.
(CLONTECH), Palo Alto CA) and after combining, bath reaction samples are ethana! precipitated
using 1 ml of glycogen (1 mg/ml), 50 mi sodium acetats, and 300 mt of 100% eihancl. The swnple is
then dried to completion using a SpeedVAC (Savant Instruments Inc., Holbrook MY} and
resuspended in 14 pl SX §5CAL2% SDS.

Micrgarcay Preparation

Sedquences of the present invention arc used to generate array clemants. Bach array elerent 13
amplified from bacterial cells containing veclors with cloned ¢cDINA inserts. PCR amplification ascs
priters complementary 1o the veetor sequenves fianking the ¢DMA itwert. Array elements are
amplified in thirty eycles of PCR from an initial quantity of 1-2 ng to 4 final quaniity greater than 3
ng. Amplificd array elements are then puritied veing SEPHACRYL~400 {Amershan Pharmacia
Fiotech}.

Purified array clements are immobilized on polymer-coated gluss slides, (ass microscope
slides (Corning) are cleaned by ultrasound in 0.1% SDS and acetone, with extensive distilled water
washes between and after reaments, Clags slides are etched [n 4% hydrofTuoric acid (VWR
Scientific Products Corporaton (VWR), West Chester PA), washed extensively in distilled water, and
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coated with 0.03% aminopropy! silane (Sigma) in 95%: elbanol. Couted siides are aged ina 1107
ovei.

Array clements are spplied 1o the coated glass sabatrare using 2 procedure dfeseribed in US
Patent No. 5,807,322 , incorporated hercin by refercece. 1 pl of the amay clement DMA, at an average
concentradon of 100 ne/pl, is inaded into the open capillary printing element by a high-speed robotic
apparatus. ‘The apparalos then deposily about 5 ol of array element sample per slide.

Microastays are UV-crosslinked using a STEATALINKER UV-crosslinker (Stratagens),
Microarsays are washad at room temperatuce onee in 0.2% SDS and thres times in distiflad water,
Non-speciiic binding, sites are blocked by inenbation of microarrays in (02 casein in phosphate
buffered saline (PBS) (Tropix, Inc.. Bedford MA) for 30 mitntes at 60°C followed by washes in
(1.2% SD5 and distilled water a5 before.

Hyhridizatior

Hybridization 1actions contain @ ul of sample mistors consisting of .2 pg cach of Cy3 and
Cy5 labeled cDIMNA synthesis producks in 35X SSC, 0.2% SDS hybridization buttor. The sawple
mixture is heated (0 65°C for 3 minutes and i digueied onto the micrewray surface and covered with,
an 1.8 em® coverstip. The arrays are transferred to a waterproof chamber having a cavity just slightly
Jarger than a icroscope slide. The charaber Is kept at 100% homidity internally by the addition of
140 WL of 5% 8SC in a corner of the chamber. The chamber containing the amrays is incubatad for
about 6.5 howrs at 60°C, The arrays are washed for 10 min af 45°C in a Arst wash botler (1X 550,
.19 SD3), three times for 10 minutes each at 45°C in a second wash bufTer (0.1 X 85C), and dried.
Detection

Reporter-labefod hybridization complexas are detected with a microscops oquipped with an
Tnaava 70 mixed gas 10 W laser (Coberent, Inc., Santa Clara CA) capable of gencrating spectral lincs
W AER min fon pxcitation of Cy3 and at 632 rm for exeitalion of CyS. The cxcitation Jaser light is
focused on fhe array using a 20X microscope ohjective (Nikon, Inc., Melville NY). The slide
containing the array is placed on a computer-controlied X-¥ stage on the micnoscope and raster-
scanned past the objective. The 1.8 em % 1.8 cm array veed in the preseot exampls Is scanned with a
sesolution of 20 mictometers.

In twi separate scans, 4inixed gax mullilive laser excites the bve fluorophores seynentially.
Enmifted light is split, bused on wavelength, into Lo phatomultiplier tube detectors (PMT R1477,
Hamamatsn Photonics Systems, Bridgewater NJ) coirespomding to e two fluorophores. Approprigte
filters positioned between the array and the photonmitiyitier tubes are used to filter the signals. The
amission mixina of the fuorophores used are 563 am for Cy3 and 658 nm for Cy3. BEach array is
typivally scanned twice, one scan per fluorophore using the appropriate filters at the laser source,

although thic apparatls is capable of recording the spectra from both fluarophoeres simultanconsly.
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The sensitivity of the scans w typically calibrated nsing the mgnal iteusily gonerared by a
CcDN A conirol species added to (he sumple inixiurs 3t  known concentration, A specific location on
the array contains a complementary DINA scquence, allowing the [nlensity of the sigaal at that
location & he correlated with a weight ratio of hybridizing species of 1100000, When twe sawples
irom different sources (e.g., representing test and conlrol cells), cach Jabeled with & different
tmoriphore, are hybridized to a single array for the purpose of idenbfying genes that sre differentally
expeessed, the calibration is dope by labeling samples of the calibrating <DNA with the (two
Tugipphores and adding ideniical amounts of each (o the hybridization mixturs,

The oatput of the photomultiplier tube is digitized using 4 12-hit RTI-835H analog-to-digital
(A/D)} comversion poard {Andlog Devices, [ne., Norwand MA) instatled tn an [BM-compatitye PC
computer. The digitred data ars displayed as an irage where the sigaal intensity Is mapped asing a
Tinear 20-color iransformation t a psendocolor scale ranging from B (Jow signal) to red thigh
signal}. The dala is also analyzed quantitatively, Where two different fluorophores are excited and
measured sirmuitanecnsty, the dat s tisst eorrected for oplical erosstalk (due & overlapping
emission spectra) between the flucrophiores vsing cach flugrophaore’s emission spectun.

A grid is superimposed over the finorescence signal image sch that the signal from each spot
is centered in cacli elemment of the gnd. The Auorescence signal within sach slement is then integrated
tn obtain a numerical value corresponding fo the average intensity of the signal. The software used
Tor gignal apalysis is the GEMTOOLS gene expression analysis program (Incyte).

X[ Cemplementary Polynucleotides

Sequences complementary to the TRICH-encoding sequencey, or any parls tereof, urc used to
detect, detrease, or inhibit expression of natnrally oceurring TRICIL  Althowgh use of ofigonucleotides
coprising from about 13 to 30 base pairs #s deseribed, csscntally the same procedure is used with -
smaller or with larger sequence Tragments.  Appropriate oligonuciectides are designed using OLIGO
4.06 software (National Biosciences) and the coding sequence of TRICH. To inhibit iranscription, a
complementary oligenuclentide iy desigoed from twe most unigue 3’ sequence and used to prevent
promoter binding to tie coding sequebce. To inlubit tratislation, & complemestary cligonuelectide is
designed to prevent ribosomal binding to tie TRICH-encoding rranscript.

XII.  Expressian of TRICH

Expression and purification of TRICH, is achieved using bactegial or virus-baged expression
systems. For expression of TRICH in bacteriz, cDNA 18 subcloed into an appropriate vector
vontaining an antibictic resistance gene and an inducible promoler Mat dircets high levels of cDNA
transcription. Examples of such prometers inetude, tur are a0t Timited to, te frp-hee Gac) hyhrid
prototer and the TS or T7 bacteriophage promoter in conjunction with th Jae operator regulatory

7
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element. Recoribinant vectors are transformed into Suitable bacierial hosts. e.g., BL2I{GE3).
Anlihivtfc resftant hacteria express TRICH upon induction %ith isoprupyl beta-D-
thiogalactopyranoside (IPTG). Expression of TRICH in cukaryotic cells is achieved by infecling nsect
or marmunglian cell lines with recombinant Awtograpbica californicy nuclear polyhedrasts viros
{ACMISPY), commonly known as baculovirus. The nonessentiz] polyhedrin gene Of haculovirus is
replaved with cDMA enceding TRICH by eitlrer homologaous recumbination oz bacterial-mediated
transposition involving transfer plasmid intermediates, Viral nfectivity is raaintained and the strong
polyhedrin promoter drives high levels of c)XNA transcription. Recombinant baculovitus is used to
infect Spodoptera fregiperda (S19) ingect eolls in ost cases, of hainan hepatocyics, in some eases.
Infection of te latter requires additionsl gepetic modifications (o baculoviruy. {See Ingelhard, EK. et
al. (1994) Proc. Nafl, Acad. Sei USA 91:3224-3227; Sandig, V. et al. (1995) Hum. Gene Ther.
T71937-1545))

In most expression systems, TRICH is synthesized as u fusion protein with, e.g., glulathione 5-
transterase (GST) or a peptide epitope ag, such as FLLAG or 6-His, peomdtting rapid, single-step,
affinity-based purification of recombinant fusion protein (rom crude celt lysates. GST, a 26-kilodallon
enzyme from Schistosoma japonicum. enahles the purification of tusion proteing on: immobilized
ghtarhione nnder conditions that maintain protein activity and antigenicity (Amersham Pharmacia
Biotech). Following purification, the GST moiaty can be proteolytically cleaved from TRICH a1
spectfically enpinecred sites. FLAG, an 8-amino acid peptide, cnables imnmnoaféinity purification
using commercially available monoclonal end polyclonal enti-FLAG antibodies (Eastman Kodek). 6-
His, a stretoh of six consequtive bistiding residucs, enables purification on metai-chelate resing
(QIAGEN). Methads foc pratein expression and puriiication acc discussed in Ausubel (1995, supra,
ch. 10 and 16). Purified TRICH cbrained by these methods cay ve vsed directly in the assays shown In
Examples XV, X VI, and ¥V, where applicable
XUI. Fooctionat Assays

TRICH function is assessed by expressing the: secquances encoding TRICH at phvsiologically
clevated levels in mammalian cell culture syslems. cDNA is subclonest inlo 2 mauemalian expression
VeCior Containing a strong promater that duives highlevels of cDNA expression. Vectars of choice
include PCMV SPORT (1.ife Technologies) and PCR3.1 (Invitrogen, Carlsbad CA), both of which
contain the cytomegalovirus promoter. 5-10 pep of reconthinant vector are transiently transfacted into &
human cell ling, for cxawple, anendothelial or hematopoietic cell lue, vsing either lipusnine
lormwlations or glectroperation, 1-2 pcg of an additional plasmid containing sequences cncoding a
marker protein are co-transiected. Bxpression of & marker protein provides 2 means 0 distinguish

n'a:usr'ec[m cells from nontransfected ce1ls and is a reliable predictor of cNA expression from e
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recombinan vectar. Marker profeins of chatce include, &g, Gireen Fluorescent Protcin (GFP;
Clonfech), CD64, or a CDE4-GFP Masion protein. Flow evtonietry (FCM), an automaled, laser optics-
based lecimique, is used 1o identify transfected cells expressing GIP or CDG4-GEF and (0 evaluate the
apdptotic state of the cells and other cellalar properdes. FOM detects and quantifies the uprake of
[Mrarcscent motecules (hat diagnose cvents preceding or coincident with cell death. These events include
chaages in nuclear DNA content 85 measured by siaining of DMA with propidium icdids; changes in
eell gize and granularity ag meagured by forwsard Nt scatter and 90 degeec side light scatter; dowi-
regulation of DN A synihesis as measured by decrease i hromodeox yuridine uptake; altcradons in
expression of call surface and intracellular proceing a5 measuted by reactivity with specific antibodiag;
and aleerations in plasmma membrans composition as measured by the binding of flucrescein-conjugared
Anmexin V prolgin ta the cell surface. Methods in flow cytometry are discussed in Ormerad, MLG.
{1994} Fiow Cytometry, Oxford, Now York NY.

Thi influence of TRICH on gene expression can be assessed using highly purified populations
of calls transfected with sequences encoding TRICH and either CD64 ar CD64-GFP. CD64 and
CD04-GFP ae cxprossed on the surface of transfectad cells and bind 1o conserved regions of human
immumoglobulin G {Igd). Transficted cells are efficiently separated from nontransfected cells using
magnetic beads coated with cither human IgG or antibedy against CD64 (DYNAL, Lake Success NY).
mRNA can be purified fron: the cells using methods well known by thase of skill in the art. Expresstan
of mRNA eneoding TRICH and other genes of inferest can he analyzed by northern analyss or
microarray techniques.

XIV, Produsction of TRICH Specific Antibodies

TRICH substantially purified using polyacrylamide gel electrophorcsis (PAGE: seg, ¢.g.,
Harrington, MG {1990) Methods Enzymol. 182:488-493), ar other puorification techniques, is used o
immunize rabbits and o produce antibodies using stawdard pratocals.

Alerngtively, the TRICH aming acid sequence is analyzed using LASERGENE software
{DNASTAR) to determiine regions of high immunogenicity, and a comespanding oligopepiide is
synthesized and useit to Taise antibodies by means kaown ta thase of skall in the art, Methods for
selection Of appropriate epitopes, such as those near the C-terminus of in hydeophilic regions are well
described inthe art. (Sec, o, Ausubel, 1995, supra, ch. 11}

Typically, oligapeptides of about 15 regidues in length are synthesized using .Lu ABIA31A
peptide synthesizer (PE Biosystems) using FMOC chemistry and conpled 1o BLH (Sigma-Aldeich, St
Louis MO) by reaction with N-maleimidobenzoyl-N-hydroxysuceinimide ester (MBS) to jncrease
imnmoogenicity. (See, e, Ausubel, 1993, supra.) Rabbits are immumized with the oligopeptide-KLID
complex. in complete Freund's adjuvant. Resulting anfisera aretested for antipeptide and anti-TRICH
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acrivity by, for examplo, hinding the peptide or TRICH to a subsirate, blocking with 1% BSA, reacting
with rubbil sntisera, washing, and reactig with radio-fodinated gant snti-rabbil [gdr.
XV. Purification of Naturally Occuecing TRICE Using Specific Antibodies

MNautwrally pocurring or recombinant TRICH is substantially purilied by impuunoaffinity
chroinatography using antibodies spectfic for TRICH. An imuwnoabirily columnis construcied by
covalently coupling and-TRICH antibody 1o an activated chromatographic resin, such as
CNBr-activated SEPHAROSE {Amersham Pharmacta Bioteci). Afrer the coupling, the resin is
hiocked and washea acearding {0 the masufactrer’s instreclfons.

Media containing TRICH are passed over the immunoaffinity colinmn, and the column is
washed vnder conditions that allow the preferential absorbance of TRICH. fe.g., high ionfc strength
buidfers in the presence of delergent). The colutum is Sluted under cunditions that disrupt
antibedy/TRICH binding (e.g., & buffer of pH 2 (o pH 3, or a high concentration of a chaoirope, such
as uren ox thiocyanate ton), and TRICH is collected.

XVIL Ideatilicatten of Molecoles Which Interact with TRICH

Miolecules which interact with TRICH may includs transporter substeates, agonists o
antagonists, madulatory proleins such as GBy proleins (Reimainn, supra) or proteins involved in TRICH
localization or clustering such as MAGUKS (Craven, supra). TRICH, or biologically active fragmems
thereof, are lebeled with ***I Balon-Hunter resgent. (Sce, o.g., Bolion AE. and W.M. Bunter (1973)
Biochen. T 133:529-539.)  Candidate molecles previovsly anayed in thie wells of & multi-well plate
arc incubated with the labeled TRICH, washod, and any wells with laboied TRICH complex ars
assayed. Data obtained using differont concentrations of TRICH are used to calculate values for the
mimber, 2tfinity, und assoclation of TRICH with the candidate moleantles.

Alternatively, proteins that interact with TRICH are isolated veing the yeast 2-hybrid system
(Fields, 5. and O. Soug (1989) Natwe 340:245-246). TRICH., of fragments thereof, are expressed ag
fusion profetns with he DN A binding domain of Gald or Tex A and porential inferacling proteins are
cxpressed As fusion praneing with &n activation domain. Inerections netween the TRICH fosion protein
an the reconstitutes  transactivation function that {s observed by expression of a reparter gene. Veast
2-hybd systems are commercially available, and methicds for use of e yeast Z-hybrid system with ion
channgl proteing are discussed in Nieltoomer, M, and M, Shepg (1998, Meth, Enzymol. 293;104-122).

TRICH muy also be used in the PATHCALLING process (CuraGen Corp., Nesw Haven CT)
which employs the yeast two-hyhrid system in & high-throughput manner to deterning dli Interactions
betwesn the prateing encoded by twe large librarics of genes (Nandabalan, K. et al. (2000} U.S. Patent.
Mo, 6,057,101,

Potential TRICH agonists or antagonists may be tested for activation or Inhibition of TRICH
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jon channel activify vsing the assays described in section XVIIL
XVIL. Demonstrakion of TRICH Activity

Ion channgl activity of TRICII is desvomstraied using an electrophysiologieal assay for on
conductance. TRICH can be expressed by transforming a niawunalian cell line such as COS7, Hel.a
or CHO with a eukaryotic expression vector encoding TRICH. Evkaryotic expression vectors arc
vornmercigly svailable, and the techniques to introduce them into celle are well known to those
skilied in the art. A second plasmid which expressas any one of a number of iarker genss, such as §-
gulactosidase, is co-transtormed into the cells 1o altow repid ilentification of those celts which have
taken up and expressed (he foreign DNAC The cells are incubated for 48-72 hows after transformation
under conditions appropriate for the cell line to allow expression and accumulation of TRICH and &-
galactosidase. )

Traosformed cells expressing B-galactosidase are stuined blue when a subtable colorineetzic
substrate is added (o the cullure mediy under conditions thal are well known, in the art. Stained cells
are tested for differences in membrane conductance hy electrophysiological techniques that are well
krown in the art. Untransformed cells, and/or cells transfocmed with either vector scquences alone or
B-galactosidase ssquences alone, are wsed as controls and tested in parallel. Cells expressing TRICH
will have Iigher anion or catioa conductance relathve: (0 control cells, The comribution of TRICH o
candnectance can be contirmed by incubating the cells using antihodies specific for TRICH. The
antibadies will bind 10 the exicacellular side of TRICH. drareby blocking the pore o the ion channel,
and te assoctated concizctance.

Aleratively, ion channel activity of TRICH is ineasured @s cument low across a TRICTH-
containing Xenopus 1aavis o0cyte membrans nsig the two-clectrode voltage-clamy technigue (Ishi et
al,, supea; Jegla, T. and L. SadkolT (1997} 1. Neurosci. 17:32-44). TRICH is subcloned into an
4ppropriate Xenapus oncyte expression vector, such as pBTY, aud 0.5-3 ng of mRNA is injected into

mature stage IV cocytes. Injectsd cocytes are incubated at 18°C for 1-5 days. Ingide-oul
macrapatches arc exci.s;cd into an intracellular salution containing 116 mM K-glpeonate, 4 mi KO
and 10 mM Hepes (pB 7.2). The infracellular solution is supplemsniad willi varying concenrations
of the TRICH mediator, such 43 CAMP, ¢GMP, or C&* (in the form of (CaCl,), where appropriate.
Elcctrode resistance is set at 2-5 ML and electrodes arve flledl with the intracellolar solation lacking.
mediator. Experiments are performed at rocm temperature from a holding potential of MV, Voltage
ramps (2.3 8} from -100 1o 100 mV arg acquired at a sampling fracuency of 500 Hz, Current measwed
is proportional 10 the activity of TRICH inthe assay.

Transport activity of TRICH Is assayed hy measusing uptake of 1abeled substrates ioto

Zcnopus laevis aoCytes. Oocyles at stages V and VI are injected with TRICH mRNA (13 ng per

%l
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oocyte} and incubated for 3 days at 18°C ia OR2 medinm (R2.3mM NaCl, 2.5 mM KC1, 1mM CaCl,,
Inivd MgCr,, Tl Na PO, 5 md Hepes, 3.8 wM NaOH |, 50ugfl gentamycin, rH 7.8} 1o allow
expression of TRICH. Oocytes are then transferred to standard uptake medium (100mM NaCl, 2 b
KCI, 1uM CaCl,, imd MgCt, 10 mivd Hepes/Tris pH 7.3}, Uplaks of varions subsirates (2.9.,
amino acids, sugars, dougs, ons, and aerotransmitiers) is initiated by ackling labeled substrate (g,
radiclabeled with "1, fluorescently labeled with riodamise, etc.) to the oocytes. Afier incwbating for 30
annuizs, uptake is lerminated by wasbing e oocytes three times in Na*-free medinm, measuring the
incorporated label, and comparing with controls, TRICH activity is proportional o the Jovel of
internalized labeled substrate.

ATPase aclivily agsociated with TRICH can he meagured by hydeodvsis of vadiclabeled ATP-
[P}, scparation of the hydrolysis products by chromatographic methods, and quantitation of the
recovered P using 2 sciatillation counter. The Teaction mixture contains ATP-[v"F] and varying
amounts of TRICH in a suitable buffer incubated at 37°C for a suitable period of tine, The teactiom is
terminatest by acid precipitation with irichioreacelic acid and then neuirakived wilh bise, and an aliquot
of the reaction mixture s subfected fo membrane or filler paper-based chrowatography to separate the
reaction prodocts. The amount of *F liberated is counted i 4 scintillation counter. The amount of
radicactivity recovered is proportional 1o the ATPase activity of TRICH in the assay.
XWAIL Identification of TRICH Agonists and Antagonists

TRICH is expressed m 2 enkaryotic call line such as CHO {Chinese Hlamister Ovary} or HEK
{Human Embryonic Kiduey} 293, Ton channed activity of the iransformed cells is meqsored in the
presence and absence of camlidate agordsts or antagonists. Tom channel activily is assaysd using patch
clamp methods well known o the art or as described in Example XVIL Abternatively, jun channel
activity is assayed using fluarescent techniques that measure jon flux across the cell membrane
(Velivelebt, G. ct al. (1999) Meth. Enzymol. 294:20-47; Woest, M.R. and C.R. Molloy {1996} Anal.
Biochem, 241:51-58). These assays may be adapted for bigh-throvghput sereening using microplates,
Changes in infornal ion concentration are measured using tluorescent dyes such as the Ca® indicator
Fluo-4 AM, sodimm-sensitive dycs such 88 SBFI and sodinm green, or the CF indicator MQAE (all
available from Malecnlar Probes) in combination with the FLIPR. finerimetric plate reading systeim
(Molecular Devices). In a more gencric version of this assay, changes in membrane patential caused hy
ionic fiux asross the plagma membrane are Mezsired ustng oxonyl dges such a8 DIBAC, (Moletnlar
Probes). DIBAC, aquilibrates berwesn the cx.tfacellular selution and cellular sites according (o the
celinlar membrane potential. ‘The dye’s finoreseencs infengity is 20-fold grearer when boutid to
hydvophobic intracelluiar sites, aliowing detection of INBAC, entry imo the cell (Govsaiee, LE. and
P.A. Negulescu (199€) Cwr. Opin. Bigtechnol. 9:624-631). Candidate agondsts or antagonists may be

32
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seleeted from kmown ion channel agonists or amtagonists, peptice libraries, of combioatorial cheimical

libraries.

Various wodifications and variations of the deseribed melhods and systems of the invention will
be apparent to those skifled in the art without departing from ihe scope and spirit of the invertion.
Although the invention has been described in connection with certain embodhnems, it should be
understood that. the invenrtion as claimed should 1ot be undudy lhnited to such spc.ciﬁc crbodiments.
Tndeed, various modifications of the described mades for carrying out the invention which are Gbvicus
10 those skifled in matecslar biology or related (ields are intended (o be within the scupe of the following

clulms,
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‘What is claimed 55!

1. An isalated polypeplide comprsing an amine acid sequence selecled from the gronp
wonsisting of:

4} an wnino acid sequence selected from the group consisting of SEQ 1D NO:1-27,

b) anaterally scenrring amine sCil semence having ar least 90% scquence identity to an
aming acid sequence: selected from, the group consisting of SEQ ID N0:1-27,

¢} ahivlogically aclive fragmeni, of an wnite acid sequence selected from the group
consisting of SEQ [D NO:1-27, and

d) an Imnunogenic fragment of an aming acid sequence sclected from the geoup consisting
of SEQ ID NQ:1-27.

2. An isulated polypentide of claim 1 selected from the group congisting of SEQ 1D NO:1-
27,

3. Anisolatgd polvnuclentide encoding a polypeptide of claim 1.
4. An tgolated polymcicotide aneoding 2 polypepide of claim 2.

3. Anisolated polynucleotide of claim 4 selected from the group consisting of SEQ D
NO:28-54.

f. A recombinant polynucleotide eomprising a promoter sequence oparably linked toa

palynucieotide of clairs 3.
7. A cell wansfonmed with & recombinant polyucleotide of claim 6.
8. A fransgenic vrganism comprising a resombinant polyouclectide of claim 6.

9. A method for producing 2 polypeptide of claim 1, the methad comprising:

a) culturing a celi under conditions snitable Tor expression of the polypeptide, whergin ssid
cell fs transformed with a recombinam polymcleotide, anc 3aid recombinant polynucleotide
copprises a promier scquence operably linked to a polyouclectide cocodiog the polypeptide of clafm
1, smd

b} recovering the polypeplide so expressed.
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10, Anisolated antibody which specifically binds o a polypeptide of claim 1.

11, An isolated polynucleotide comprising a polynuclentide sequence gelectad from the
group consisting of:

1) a polymcleotide sequence. selected from the grotp consisting of SEQ 1D NO:28-54,

™ anameally ocowring polynucleotide sequence having at least 90% scqucnce identity 1o a
polynucleotide sequence selected from the group consisting of SEQ ID NO:28-54,

¢} a polyouclectide sequence complementary o &),

d} apolynucleoticde sequence complermentary (0 b), and

&) an RINA equivatent of a)-d).

T2, Anisolated poiysucleotide comprising at least 60 comtigueus nuclectides of &
polyaucleatide of claim 11,

13. A method for detecting a target polynucleotide in & sample, sauid wrget polynucleotide
having  sequence of a polymicieotide of claim 11, the methnd comprising:

a} hybridizing the sample with a probe comprising at least 20 contiguous mcleotides
coraprising & sequence compicmentary ta said target polynuclicotide tn ihe sample, and which prohe
specifically hybridizes (o said targel polynuclcotids, under conditions whereby a hybridization
complex is [rmed between said probe and said target polyaucleotide or fragments thereos, and

b} detecting the presence or bsence of said hybridization complex, aad, oplionally, if

present, the amount thereof.
14. A method of cladm 13, wherein (he probe comprises at least 50 contignons micleotides.

13. A method for detecting a target polymicleotide in a sample, said target polynucleotide
having 4 sequante of & polyiucicotide of claim 11, the method comprising:

a) amplifying said target palynucleotide or fragment thereof wsing polymerase cbain reaction
amplification, and

b detecting the presence or absence of said amplified lareel polynueleotide o fragment
thercof, and, optionally, if present, the amound thereod,

16. A compasition comprising an cffective amount of 2 polypeptide of claim 1 and a

phareacentically accepiable excipient.
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17. A composition of claim 16, whetein the polypeptids comptises an anting acid sequencs
selected from the group consisting of SEQ ID NOi1-27.

18, A method For trealing a disease or condition azsociated with decreased expreszion of
tonctional TRICH, comprising administering to a patient in need of such treatment the composition of

claim 15,

19, A method for screentng & compound for effectiveness as an agonist of o palypeptide of
claim 1, the methed comprising:
#) exposing 4 sample comprising a polypepride of claim 1 to 2 componnd, and

B} deieuling agonist ackivity {n the sanple,

20, A composition comprising an agonist cempound identitied by a method of clauim 19 and
a phammaceutically acceptable excipient.

21. A meiiod for reating a visease or condition associated with decreased expression of
functional TRICH, comprising administering 1o a patient in nead of such treatment a composition of

claim 1.

22. A method for screening a compound for effectiveness as an antagonist of a polypeptide
of elaim 1, the method comprising:
a) exposing a sample comprising 2 polypeptide of claim 1 to a compound, and

b} detecting antagonist setivity in the sample.

23, A composilion comprising an antagonist compponnd identified by 2 methad of claim 22

and a pharmaceutically acceplable excipient.

24, A method for treating & discase or condition associated with uverexgpression of funclional
TRICH, comprising admintstering to 4 patient in need of such (restment a composition of claim 23,

25, A method of screening for a compound that specifically binds to the polypeptide of claim
1, said method comprising the steps of:

2) combining the polypeptide of clazm | with al least one test compound under suitable
conditiong, and

B} detecting binding of the pelypeptide of claim 1 te fhe test compound, thereby identifying a
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compound that specifieally binds Lo the polypeptide of claim 1.

26. A methed of scresning for a compound that rnodulates the activity of the polypeptide of
claia 1, said wethod comprising:

w) combining the polypaptide of claim I with at least one test compound nnder conditions
permissive for the activity of the polypertide of clafm 1.

Bl ssscssing the activity of the polypeptide of claim 1 in the presence of the test compound, and

¢} comparing the activity of the polypeptide of claim 1 in the presence of the test compod
with (he activity of the palypeptide of ¢laim | i the shsence of the test compound, wherein & change in
the activity of the polypeplide of claim 1 in the presence of the test compound is indicative of &
compound that medulates the activity of the polypepride of clamm 1.

27. A method for screening A compound for effectiveness in altering expression of 4 target
polynucleotide, whersin said target polynucicotide comprises 4 sequence of claim 5, the method
coraprising:

a) exposing a sample comprising the target polymcieotide to a compound, under conditions
suitable for the expression of the target palynucieotide,

by Qetesting alicred expression of the target polynucleotide, and

<) comparing the cxpression of the target palynuclectide in the presence of varying amounts of

the compound und in the absence of the componnd.

28. A method for assessing ipxicily ol a test compound, said meihadl comprising:

) treating & biological saople contatning pucleic acids with the test compound:

B} hybwidizing the nucleic aeids of the reated biological sample with a probe comprising at
least 20 contipuous nuclentides ofa pulynueleafide of clatm 11 under conditions whereby a specific
hyhridization complex is formed between =aid probe and a targes polynucleotide in the iological
sample, said target polyrucleotide comprising a polynucleotide scquence of a polynuelcotide of claie
11 ar fragmemt theraof;

<} quan(ifying the amount of hybridization cormplex; and

d) comparing the amount of hybridizalion camplex in the irenied biclogical sample with the
ameunt of hyhridization complex in an untreated biolopicy] sarmple, wherein a differencs in the
amount of hybridization complex in the reated biological sample is indicative of toxicity of the lest

compoand.
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cys

Mat

Leu

Ary
&lu
val
TyT
Tyr
Ty
Gly

cly

Teu

Val

Glu ?

Vax
Lys
Lap

Fhe

v 2sn

Fhe
Pro
Het

Glu

535

550
hap

/49

Leu

Arg

val

Glu

Arg

nep
Leu

aln

Sar

Tyr

Phe
nsn

Len

Lieu
oro
Leu
Ser
Lys
e

Thr

Tro

Lys

Leu &

clon

Thi

Ile
Het

Ila

Val

Zan

Als

214
val
225
1la
2440
Rry

285

Pro
270
ile
285
Ile
ine
Fre
31%
Iop
330
val
345
Gly
360
Ile
375
Asp
350
Met
405
Lyz
420
Lys
435
nys
450
Glu
165

480
Ly=
425
sy
510
Leu
525
Ile
540
bsp
355
Leu
B0
ksp
585
Lys

660G
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211>
2213

<23l

=229>

<221
=223=

<400> 3

e

«333=

Ser

Thr

Tre
Alza
Arg
Gly
Arg
Ile

Ile

<408 O

M=k
1
arg

val
¥s
Phe

T

- Ile

Thi

aLy

247
BRT
Homeo #zplens

The
Laxz
REpD
HED
ila

et

‘Phe

Lsp

His

L]
ERT
Homo sasisons

Ala
Fal
ey
Eor
Ala

Leu

Aree

Asp

misc_featura
Incyte ID Mo

Kla
3

sor

18125682001

Ala

Thr

Ry
hrg

Ber

Arg

Leu

Thr

Ser
Lew,

Har

Axg
gar

Lenl

Asn
Her
val

Fha

Arg
Ala

AR

(217)

Gl g

Thi

Lsn
Tie

Thr

Iia

A=p

Ala
Ile
Ser
Arg
Pra

it

1 Gly

misc_featura
Incyte ID Ho:

Pro
s
Leu
20
Sar
35
[
50
Thr
EG
ez
[:2e]
™YY

Asp

@ln
Glu

Gly

2]
b
I3

Pra
Leu
Ala
Gly
Ser
Trp

Rla

Ila
Fhe

Iys

Asn
Lys
Gin
Leu
Arg
GLy

clu

3322982001

Fhe
Cys
Ile

Val

Gly
Gly

Pro

Gly

Fhe

- Gly

Frao

Lys

2 Lea

Leau
Bro
Ser
Het
Ser
et

Val

220
Lo
235

10444

Sex

Ty

i Lau

ABR

- Phe

Ala 5

Thr

Teu
Val
Lys
Trp
Gly

hEn

bsiy

Thr

Ila
Il=

Glu

asp
Glu

Dhe

Ala
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a8

@1y Bep Trp His Trp

1o

Iig Thr 3ly Thr Leu

125

Gly His ala Bsp Gin

140G

Trp Leu Arg Asp Met

155

Phe Ser Scor Ten Ala

Fenl Gly Mebt Trp Ile

&ln ye Thr Ala @lu

Asp Ser Tean Ila Phs

Gly Val val Thr Gly

220

Thr Gln Ary Ala BAsp

245

gar Ala Ile Pha Tle

261

Ile val @1y Ala Tyr

273

Phe Ear Asn Trp Ala

22C

Tie Pro Tar Arg Arg

305

Seor His Leu Leu GRy

3Z0

Ile Ser asp Leu Ile

335

Glu Phe Lewn Fay Lo

a50

Val Vel Leu Gly o1y

3585

Val Ser hsp Rrg ala

380

Met Pro Pro Ala Ser

“210%
<2i1>
<312m
=213>

320>
221>
<221>

<4005

XL
10

553
FRT
Homs sapians

misc_feature
Incyta ID No:

19

Met Alm Fhe Cln Asp
S

1

Phe Gln Ile Leu 21n

Thr Tyr Tou His phe

Gly HI

s Arg Jys Trp

Asp Ren Lzp Thr Giy
G5

Ser Jle Pro Leu hsp

Phe Val His Zro Gin

Tro Asn Thr Sexr Rsp

zla
Ile

Leu

‘rhr

Pro L

Thr

Sly

e

Ala
Gly
Leu
et
Cys
Thr

Thy

Gln

TyY

Arg

Ala
aly

Sex

3358383CDL

ser
Trp
Ala

Lzu

Lau
His
Leu
RED

Gln

cly

Leu

o Het

Leu

cin

val
Lau
Sar
Thr
Thr
Ty
Fhe
FPhe
hep
Val

Lau Tys

> Arg Asn

Ser The 2

Kiz Rryg

Fra Pro

Mot Tieu

1 Ala Thr

Gin Vad
385

11749

val
Ala

Ala

Thr
Cys

Sly

n Bla

Mat

Gln

T Leyg

Sar

Bla

hsn

asp

¢ TPhe

Ber T

ile
Fro
Fro
Leu

Gln

Lau

ala

(218)

Val Val

Ala Lys
The Leu

Leu Lyg

Ser Ser
Leu Leu

val val

Gly Fhe
Leu Trp
The Val
*he Fne

Leua Ala
350

Trp Arg

Val Ala

ATg AT
Thr Fhz

Gly Tro
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AsL

Gy

Yy

T
L&a
Fha
Ser
&ln
Leau
ser
Hie
Gly
=
Ile
Ile
Ala
Leu
Gln

Ile

Asn
Leu
Arg
Met
val
Leu
Ala
Aia
Leu
Ala
Thic

Lys

<2200n
=2?21i» misc_feature

Hsn
val
Mat
Axp
Val
Il=
Lew
Borg
Tle
Tp
Phe
Ile
Ala
Glua
Lys

Cys

Lau

Ala ]

Arg
Leu
Fra

Yhe

11

213
PRT
Homo sapiens

Aro

Ala
TyT
Il=
Fhea
Ala
Hiz
Ley
Asn
His
Ile
Lys

Lys

Lau
Gln

Glu

L10

230

T Gln
G

Ilz
425
Thr

€ Ala K

455
Met
470
2ro
485
Ile
300
Law
5is
Aen
510
Aso
545

FPhe

@ln

. Met

Gly
Ile

Met

Sar

Val G

Arg
Thr

Arg

r Tle

Leu
Trp
elu

Het

Val
Loy
Glu
s
ket

Glu

Glu

11=
Tbr

12/4%

Leu

Leua

T Rla

Lys

Lau

Ty

L Mel

Ser

Fra
Asn

Lys

Fal

Val
D
Arg

Leu

Glu

Leu

& Thr

Ala
val
Fhe
Lwvs
R

ain

Thr
Ala
aly
TIp
2la
Ile
Glu
Met
Pha
Preo

ala

Asp
Lew

His

TVE €

Ile &

Pro

Phe

T

Cys

Ty
arg
Leu
Thr
Glu
et
*he
His

val

Mat

Ile

Thr

Lau

Arg

(

345
Aig

540

219)
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<223> Incyte ID

<400 11

het

1
Fhc
Leu
Gly

Ile

Lan

<210=
“2lix
212>
<A13>

far
Thr

ala

Ly

w20

<231

<233

Ser
Thr
Arg
Gln
hsp
hED
Ser
Ala
Phe
Gly
asn
kro

ASp

Thr

12

475
FRT
Homn saplens

=400 12

Hat
1

Pro

Ala
Asp
31y

Lev

Ser

Gly
AsD

A=n

Gly
Tyr
4sn
¥al

Leny

© Ser

Gln
ATg
Met
Iir
Fhe

Tvr

Lew Y

Brg
BArg
Gly
cln

sar

Bex 1

Ser
Gly
Pro
Arg
Val

Val

Leu

Wa:

200

misc_feature
Tneyte ID MNo:

4250021C07

Lau

hrq 1

Bsp T

Glu
Tha
f'hr
Phe

Pra

Val

Arg

- His

@lo

Val

TOCLEABDICDL

‘thr

val

Leu
Ty
Gly
Thr

Ala

ala

Pro

- 3w

GlLy

Tyr

Soyr
ala
Leu
Ser
Ary

£

Pro
Gly

Giu

2ro

Mert

Leu

2 Lys

Asp
hep
Gln
Arg

Asn

zro

His

e

Fhe

Thr

Ser

Asn

Iau

Val

Cys k

Fae
Ley

Leu

Asn Val ©ly
&ln Fhe Pro
&ln Gla Phe
Gly hAsp Lo
Lea Lea Lau
<lu Ala Leu
Pro Ty leu
Lea Ser Arg

Ser Lys Thar

Azp Leu vVal
Tar Gly val

¢lo FPhe Val
z

Lea Ser Gin

ro gly Leau

Ilez hla Rhsp

Gly
Ala
Lys
Bhe
Proc
Fhie
Lau

Asn

ala
rro
asp

Ser

aln

val

- Leu

Gln

L Gy O«

Leu

Len

cln

burts

The

Asp
@1y
¢ln
Zla
Met
Tthe

Phe

(220)

9%
scr
210
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Rla
Fro
Asp

Len

<210=
“211>
<22
213>

ey
Pro
Pro
Ile
Leu
Ala

Pho

TP
Arg

Leu

<ZA0>

b
<223>

=405> 13

Hat
1
Leu

Fhe

Le
Lew
Gly
Glu
Fro
Ty
Ala

Pha

13
248
AT
Homo

G1n
=20
Ala
wval
Arg

Thr

misc 3
Incyl:

®ig
Tt
TvE
Phe
ASE
Pro
Ile

val

Gly

Pro
e
Ilz

Ile

Asp
Arg
Gln
ale
hrg
fistihs

Val

Ala

Thy I

hsn
Thr
ilis
Leu
Thr

val

17

Ala
210
Ala
245

Trp
260
Ley
278
olu
220
Lau
08
Lew
3

Fhe

380

]
395
The
410

Ala =

43

Bla
440
Azp
455
Fro

470

sapiens

ature
< ID Ho:

Wal

Leu
Glu
Ala
Thr

Sar

Glu
Ser
T

Leu

Ala
Ala
Ila
ile
Ala
Pro
Pro

M2k

TO356768C0L

cly

Ala

Arg
Ala
ils
Thr

Lou

2la
Ela
Trp

Lau

Lys
Tle

Thr
Val
Val

Val

arg

Gly I

hsn g

ey

Sl
340
Law
355
@ln
37

Lau
3es
Sexr
Ana
s
415

Ala I

439
Gin
445
val
460
Leu

475

14/49

cly
Pro
Arg
ger
T
Leu

&ly

Yal
Lew

Lew

His

Gly

Leu

Gln

Gly =

Thr
Thr
Lieu
Ten
Leu

Ehe

Val
Pro
Ala
Leu
Ser
3Ly
Ser

Taiy

L Val

Lau

Fly
ile
Ala

Val

By

Fro

cly

Glu

Hisg

Gly

His
Flu
val
Gly
Asn

ary

(221)

180
Ile
1385
Lys
210
cly
225
Glu
240
Leu
255

279
Val
285
Pro

Glu
450
hrg
465
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Rla
Lew
Thr

Glu

<310»
=211
<212
<211

3

Gly 5

Asn
Ser
Ile
Arg
Ser
Leu
Glu

Cys

=Z20n

<22l=
<223%

Ala
Ala

FPhe

14

A36
ERT
Home sapiens

<409 14

Wat

Eis
Val
Asp

Fro

cly
cly
Cys

Ary

iR

Lieu
Lo
Ala
Fro
Ela
val
Val
Gly
Thi
Arg
Ly
Thy
val

Phe
FPhe
Pha
Fhe
Fro

Phe

Pra
cly

Thr

Fhe
Gly
Pro
rhy
Len
Leu
Glu
cys
Gly

Alzn
Secr
RED
Zrg
val
Thr
Setr
Trp
Pro

Leg

Gln
Yal

val

i Cys

1 giu

Giu
Phe

Ile

aisg_featura
Incyte ID No:

ht B0

T Met

T

L Gly

cly
Gly
Arg
Glu

A=n

5674114CD1

ALa
Ala
TrE
Arg

Lau

Ala

Eis
=la
Gly

His

Lo
Gly
Ala
Fhe
@l
val
Phe:

nlia

TyYT

Gly

Glu

Rrg
hsp

Pro

Phe

Teu
Law

Gly

Brgy
Glu

D
Sar
Thr
Cys
Cys
Ala
2le
V=l
Ala

Pro

; ABD

Asp

115
Bis
130
Glo
145
Pro
160
Val
175
Lys
19¢
Vsl
205
cly
220
Gom
235
Laol
250
Arg
265
g2y

L5/49

Ala
Law

Pro

Asn

Bewn

Asp

Ala

Lew
Hat
Alw

eln

Ala
ser
Ala
Asp
Lys
Aig

Leu

Ris
FPhe

ser

Lien
Tyr
et
Val
Leu

Ser

Ala
Gly

Sar

AT
Gln
Gln
Le

hedol]

val
Leu
Sar
val
Ty
Leu
Gly

Arg

Leu
Fro
Fro

Cys

Lew Z

Het
FPhie

Ala

Pro
hsp
Val

Lau

(222)

180
AEn
155
Rsp
250
S=r
2258
Ay
240
Yzl
253
Ser
279
e
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275

Glu Lew Gly Arg Ala

2540

Val Ile Leu Gla Gly

ins

Cys Bry Sor Ser Tyr

220

Pre Clu Fre Vai Leu

335

Ty RBrg Hiz Phe His

350

Cys Ber Ala Lys Glu

365

Ser Leu Lys Sev fer

380

Glu Asn Glu Leu Ala

3545

fsp GClu Thr Giu Glu

410

Ala ter Pro Arg Val

=210
<Zll>
w212
<213=
<220
<Z21>

<z2d=

=400x

235

15

452

PRT

Homo sapicns

misc_feature
Incyke ID No:

15

Met Ley Lys Mel val
Hl

3
Thr Ser Leu Glu Phs

arg Al

arg Ly

2n

s GIn Glo Arvg

35

Iie Asn Ala Asp Ala
506

Ile Ala 5lu Lys Arg
65

Gly Zer Cye Asn Val
:1]

Fer Tyr Val Val Asp
LS

Brg His Mk Zhe Val
11

Lz T)le Phe Gly Ser
i1z5

Asp Leu Leu 4sn Asy
140

Bis Sar Phe Thr &1y
155

Thr Ile cly Tyr Gly
1706

Alm Val Teu Mebk Val
1BG

Azn Thr Pas Ile Ils
60

5 ATY Ala &in

215

Gly Met Arg Asp Qly

230

The Arg Pro Asn His

Hat
Le1

Fhe Sln

a2u Asp
Fhe Pro
Lzu Ser
Gly Asn

Leu Uhr

1254635c21

Leu Thr
beu Leu
Met Ser
Lys Tyr
Arg ala
Tyr Phe
Ilz Fhe

Tle Phe ;

i
=)
hy
=3
3

Pro 4sp
ala Fhe
Tyr Arg
Ile Leun
Gly hls
Thr Ile
Lyz Leu

¥al Val

@lu
Leu
Ty
Pra
Arg
Lvs
™Thr

Trp

Glu

Gy

Glu

Sar

Cys

Val

eln

Gly

hry !

Hiz 1)

"Thr

Leua €

Thr
FPhe:
Val
Ser
Leu
Fhe
Leu

Gly

280

@¢in
Pro
Thr
clu
Thy

ala

val

Gl

Lew

Leu
Gly
Asp
ile
Phe

val

Glu

Thr

aly Ei

@l
Thr

Ala

iz L

Gia
Thr
Lau
Eis
Asp
Thr
[in% 1
s

L Ala

ala
Zle

Ala

hen
Gln

ger

Tla T

Thr

Lell

(223)
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Aryg

Asp

Tyr
Leu

Tla

Thr
Lys
val

Tas

245
Glu
280
Leu
7=
His
280
Ala

<210>
<21l
<212»
213>

[cA1:Y
Tvr

Glo

220>

=221
<daix

Phe
@ln
froe
Ser
Glu
Gln

Het

1a

298
PRT
Homo sapiens

=&00> 16

et
1

Glu

cy=

aly
Al=m

Sear

ale
Glu
xla
Thr

The

Sar
Gy
Gly
Arg

Leu

Sex
Gly

Ser

Ile
=]
Gly
e
Lea
Sar
Azp

Dro

ey

Glu

Lars

Thr

Lve

aln

al

val
Ala
Ala
Gin

Ser

3lu
359
Sy
365

580

1 Arg

335
ser
£&10
Thr
425
Als
ado

misec_feature
Incyte IR No:

Agp
Ary

Lys

LeaATY
Axg
@lu
Arb

Lys

Ala I

Ala

Thr L

1670585C01

Ser

Lol

§ Lys

tret

Pro

Gly

Ero

Lew
Ala
val

Thr

RIY =

Lou

Thr
Ala
Val

Ser

Asp
Thr
Ila
Lys

Val

Ahr

Fhs

3560
REy
265
Ile
ZED
=lu
295
Aen

Gly

385

415
His
431
Asn
445

17449

The

Thx

Arg

cly

s Gly
% Fhe

ala
Val
Gly
Gin

Asn

Pha

Ly, I

Gly
Val
Leu

Lau

Gy
oLy
Leu
Thx

Lau

JELIHE

(

450

224)
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Thr Leu Lys ASp Asn
Thr Gly Ala Val
sy Gly Arg His His
@ly Pro oln
Lew His DLeu Lew Rig

Fro Phe Thr Gly Ala
250

<2L0= 17
<211» 605
713> PRT
~3213> Homo sapiens

mise_faature
Ineyte Ib No:

400> 17
bet Pro
1

Ser Ser Val
Pro Gily Met Bla Trao
GIn Ard hrg Lew
@ln Trp Leouw Lys Meb
Ile Pro Gln

r3 ¥ro Gln

i'yr Fhe Phe

Ala Ile Met Ber Leu
1la
Rla Tyxr aAls Val Leu
125
Al Me: &ly val Lew
140
Tyr Pro Val Ile Lys
155
Gly Phe @ly Gln Tl=
170
Arg Pro Pha Phe Lau
185
clu Thy heg Val Gly
206
L&z Lea Lew Val Lea
215
His Pro Glu Met Pro
232
Trp Ala ARla Thr Thr
245
Ala Leu Val Ala Tyr
263
Ile Leu Thr &ly Glu
275
Bro Fro Phe Ser val
250
Glu Met Vol Gin Asp
305

Mek @ly Len Liou &lu §

Gly
Fhe

f Trp

FPre
Cvs
Het

Ala

Ala

gar

18595e5CHL

L=

Thy

Met

Ala

Alx

Leu

Phe

Lenx

Fal
Ala
Leu

“he

¢ hsn

val
hla
Len

Gly

Lo
Zys
Ala

Val

ket

val

Agn T

Glu
Gla
Ala
Ala

Ela

Gly
Sar
clp
Gy
Ala

Gly

Sar
T
His

L

cly

val

208
Tyt
220
Val
235

Ala zlu Asp Tyr

Phe Ala Val

hep ATg Arg Arg

Leu Sar Leuw GIn

Fro Leu

Zer
Ser Pro Ala Ala
Leu Pre Ser Tyr Ser
Gly Leua Ser Val &1y
Ala Gly
Phe
Pro
Thr Glu
Gly Cys Ile Gln

Law Asp FPhe I

Gly Leo Gln Asn
= Leu Rrg I

Gly Lew Val
205

Azp His Wal
220
Leu
235
Leu Val Val
254

Thr Gly Tyr Gln
265

Leu Pro
280

Gly Thy
298
Leu Rhla Val Val
310

Ala Lys Rla Phe

Pro Iro
Sary Arg €1y Leu

ger

oro Val

Ila Sar

1§/49

(225) JP 2004-500814 A 2004.1.15
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225
Pha
240
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Tien

sex

Thr

Val

<210
<2Li>
<212»
<213>»

Asr
Laur
Gly
‘thr

Lawy

Leu
Arg
Tiar
Gln
Arg
1hr
Gln

Ala

<2320

RN
=d23>

400>

Hat
1

G1ln

Asn
Tar
Sex

Pre

Lew
hrg
dys
Val
Gly

Val

1z

324
PR
Home saplens

18

Ser Val

Ala
ala

Pra

Pra
Ser
Gln

Lys

Ll
€ein
Ela
Arg

1la

™YY
Asn
Ehe
Ala
TyY
Ala

x Pha

Cys
Leu
ala
@ln
Gln
Len
val
val
Teu
Glu
e

Leu

Glu
Trp
Ala
Arg
Len
Gly
Leu
Tyr
GIy

324
Bry

a1y
a

ATY

Val
440

470
Pro
485
()

Val
515
Tea

X1y

545
Len
560
Glu
575
Asn
590
Lys
605

Wisc_ Ceaturs
Tnocyta ID Ha:

Iile

Ala

REp ¥

Gly
Thar
el
Sar

Ile

- Leu

FPhe
Ala

Glu

2 Leu

(AR5
Leu
Rla
Ala
Glu

ATy

Lew
Thi
GLly

Eer

Gly
Pnz

Aan

55301684001

Ely

Leu

Pre
Tyr
NEp

ThY

Gy

Phe
Fro
Gly
2ro

ala

Juc
Lewt
Ala

ala

ala
Saxr

Val

Val

Why

Thy
=lua

Val

Pro
Leu
Lzu
val
Leu
Asn

Thr

326
fea kol
340

355
Aam,
370
Cly
385

Tyr
400
Val
415
val
430
Cys
£45

Sar L

460

475
zexr
400
Ala
505
His
SZ0
Leu
935
1y
550
Iy
565
Leu
580
ser
585

Leu
Val
Leun
Lew
=y

Brg

Bsn
GIn

s

Ser

GIn

Il=

Fro

Gln
The

Gln

a Len

Thy
aly
Ala
Len

Val

Leu

Pro

Gln

Gl

Arg
Ala

Asp

Glu T

TryQ
Pro
wal
Tl

Cys

Fro

Gly

Pro %

Met
ger
Ile
Phe
Zro
Tyxr
bro

ale

Ile

Sar

(226)

330
=
545
Val
360
al

375
Len
390
Ser

403

2 AER

420
Lew
435
aln
450
Leu

58C
iye
00
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WO O46258

=210>
<3il>
<212x
<212

Arg
Ala
Thr
L
Lot
Arg
Fhe
Glyv

Yal

<220

2321
€223

<400

Met

1
Zle
Ile

Gln

T
T
Sar
alu
Ile
Ser
gser
Tyr

Gly

ala

Arg
Thr
Trop
Tyr

Gln

1%
445
PRT

Homa sapiens

19

Arg

Leu
Clu
Glu

¢la

ser
Ile

Asn

Cly
Val
Ala

Leu

Thr
GLu
cys

val

Gly =

Sar

cly

Ala T

Fhe
ile

Ala

Phe
Lew

Wal

125
val

280
Sar
275
Asn
280
Ala
305
Tyr
320

misc_featurs
Incyte 1Ir Ha:

Gly
5

Thr
ac

Brg
Tyr

Pro

Leu
Pro
Law.
pITH

als

Lel
Ser
L
Asn
ity
Leu
Ile

el

Gly
Ala
Frao
GLly
Sex
Ala
Lau
GBIy
AsTL

Thr

Tew
Gly

The

130
Ala

233

Leu
Thr
Asn
His
Fly
Leu

Fha

Lieu

©ln

Lew
GSlu
Leu
Ala
Trp
Heb
Val

Leu

Sex
Ile
Lieu
Pne
aly
Ala
ser

Val

r Cly

139115Cp1

Fzo
Gly
Lys
Lys
Ila
His

Leu

Pha

Meab

Leu
hsn
Asn

Lys

TYI
Ala

Fhe

Thr
TyT

Lvs

Gy

“thr
Thr

ser

Ser ?

Leu

¢ Bxy

Ser

Thr
Lys
Leu
The

Val

310

i
145
L
160
Tle
175
Jer
-0
Fro
403
elu

20549

Tyr

Ear
1le

fEn

- Thr

hla

Pha

Tyr
Asp
Fhe
Zieu
FPha
Met
Cys
Ser
Gly
Gin
val
Leu
Val
alu

Lys

Let
Pro
Fro
Leu
Lau
Lew
cLy
Ala

Ala

Giy

Leu
Thr
Ala
ya
Thr
Gly
2Aen
Oy

han

(227)

i35
Ser
10
Lau
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WO O46258

Fhe

=216
«Z21lz
<212
<213

E'es
Fhe

val

Ser
2la
cys

Glu

=220=
<220

=223

<400

bt
1
Phe

hep

ala

asn

Gin

Leu
Glu
Ser
Lea
cly
8er

Arg

ATg
Leu
Vil
Pro
Gly
Sar
Thr
Leu

Pro

Len

2la
Gly
Thy

ol

20

337
ERT
Homo eapiens

Leuw

Ber I

Tyx
Thr
Mat
Fhe
Giu
Gly

Thx

e_featura

20

Pro
Asp
Glu
a1y
Met
nry
el
Glu

Val

et
Val

Z=n

clu
Gl
Ala
Ala
val
Gln
tcys)
val
Gy
Fro
21y
Val

Leu

Incyte ID No:

Ser
5
Val
z0
TIrp

Mat
Lew
Tla

rp

Fhe

val

T Gly

Val

Ll
Leu
Rla

RS

Lea
Thr
Thy

TER

clu

Ala

Phe
Lau
Pro

LEIRTY

cer

1702940801

Ile
ATy
Gly

Lau,

=i}

Ala
Val

Ser

Fha
=la
#ha
arg
Lys
Lys
Lys
Tht
Gly
Gly
Ala
Asn

@y

Tys

The
Val
Fro

Ala

;i Ser

Ben

wal

Asn
Sin

Len

Thr I

Ila

Tle ¢

ala

Lys

Thr &

439

445

gser

[k

asp

Lev

Ser
Ils

Lenz

Gly

Fha
Ser
Ile
Phe
Thr

Leu

T™VE

cln

Rlia
2ia

Alm

cly

Fhe
Fhe

Leu

hla

ASn

Fhe

Cys

Leu I

Leu
Leu

cla

Lew
niew
Gly
Arg

Lys

Ala

LYs

Len

(228)

PCTATSNO(35095

225
Arg
240
Fhe
255
Leil
270
Ber
285
Tro
306
Gly
a1s
Ser
330
Thx
345
val
350
Leu
375
Iie
3450
Lew
405

4z0
aIn
435

JP 2004-500814 A 2004.1.15



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

WO O46258

Lau

210>
<211
«ala>
«2133>

Thr

asp

FAla

Len

Gln

<320

<321
=223

=200 21

Het
1

Ala

Ile

ala
Pre
Giy
AEn

Val

Bis

21

273
PR
Homo gapiens

Fhe
Trp
Ary
Fro
[ENEL
Met
Val
Lys

[=RLEY

Thr
Ala
Aep
Clu
Sar
Pzo
Arg
Lau
Aap
val
Glu
His
Ile
Leu
Il=
L,
Gln

Arg

al
TYE
Arg

His

Tro
Glu
Axp

=lu

RS
Leu
His

Leu

275
Ser
220
Glu
345
Lys
320
Glno
335

misze foature
Inoyte ID Mo:

Gly Asn
Val Thr
Aryg Bia
Tls Gy
Val Slua
Gly ala

Tiew Ala

Tar

Gln

Glu

Fhe

1703342010

1 Glu Gl

clu &1y
Ala Fro

Fhe Zer

Gl Phe

Ala
Lys
vy 1)
Sla
Arg
Arg

Ser

Lan
“l=

Gln

Pro
@1y

Pre

ro
Thr

Glu

Glu L

Leu

His

Leu

1 Bro

Len

Arg

Val
GBIy
Leu
Ala
Gln
Gly
Tys
Lys

Lys

Arg
Arg
Asn

Gln

val

Lys A

Fha
val
&1n

Leu

Leu
Arg
Gly
Glu
Ala
Tle
His
Lys

Ile

Arg
His

Tor

Pro

Asp

Gly

Mt

Lau
Ary

His

Ala
Phe
Lys

Pro

Ala
Asa
Val

Tieu
Vval
is
Ay
Ary
Leu

alu

7 Taon

Leu
Tla
Tyr
Gly
Ser
Lew
Tima

Ala

Ile
Gla
Tyr
Fhe

Gl

Val
Sar
Ala
=1n

Le=u

(229)
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(230) JP 2004-500814 A 2004.1.15

WO O46258 PCTATSNO(35095

260 253 279
©lu Val Asn

<210> 22
<Z1lx 710
<212> PRI
«313> Homo sspisns

<220>
221> misc_feature
«223% Ineyte ID No: 1727529CDL

=d0Gs 22
Vet GLly Gly Lys Gln Arg Asp 8la Asp Ala Tyr Gly Lys
1 s 15
Pro val Iys Tyr hep Pro Ser Pho Arg Ile Lys Asn arg
a0 in
ger ¢ys Thr Asp Val Ile Cys Gys Val Lew Lena Fhe Ile
35 45
Leu @ly Tyr Ile Val Val cGly Ile vVal Lau Tyr Gly hsp
50 a9
Pro Ary GIn Val DLeu vy Pro Arg ks t GLy Ala Tyr Cys
43 75
Gly Met $3ly &lu Asn Lys Asp Lvs Pro Leu Tyr Fhe Ask
20 84
Ile Phe Ser Cys Lle Leu Sar Ser Asn scr val Rla Glu
95 105
Een Gly Leu Gle Cys Pro Thr Pre Gln Val Bar Sor Cys
110 120
Fre Glu Rsp Pro Trp Thr Val Gly Tis Fhe Ser G1n Thr
125 135
val Gly Glu val Pikc Tyr Thr Lys Asn Phe Cys Lou Pro
40 150
ely val Pro Trp Rsn Met Thr Val Tie Tew Gln Gln Glu
19% 165
Lew Cys Pra Sex Phe Leu Lea Fro Ser Ala Lew Gly Arg
170 180
Cys Phe Pro Trp Thr Asn Ile 'thr Pro Leu Pra Gly Ile
135 185
Toar Asn ksp Tor Thr Tle Sln Gln Gly Gly Leu Ile Rsp
249 210
Ser Leu Zen Ala Aty Asp Ile Ser Val Fhe &lu B=p Phe
z1% 225
Rla Gin %exr Trp Tyxr Urp Ile Leu Val Gly val ala Leu
230 240
Vval Leu Ser hen Leu Phe Ile Leu Leu Leu Val Ala Gly
245 255
Pro Deu Val hewn Val Leu Ile Len Gly ©ly Val Lew Ala
280 270
Tyr @ly Ila Tyr Tyr Cys Trp Glu @lu - val Leu Arg Asp
273 285
Lys ¢ly Ala fer Ile Ser Gln Lan Gly Thr AN Lew Sér
230 200
A:a Tyr Gon S=r val Gln Glu Thr Trp Ala Leu Ile Wal
2905 315
Lea Ala Val Leuz Glu Ala Ile Leu Zeu Leu Val Leui Ils Phe Leu
3290 324 330
Arg Sln arg Ile Ary Ile Ala Ile Ala Leu Leu Lys Glu Ala Ser
335 340 345
Lys Rla Wal Cly ©ln Met Mel Ser Thr Met Phe Tyr Pro Leu Val
380 358 360
Tar Phe Val Lew Len Lew Ile Cvs Ile Ala Tyr Trp Ala Met Thr
85 370 375
Ala new Tyr Lou Ala Tor Ser Gly Gln Pro Gla Ayr Val Lea Trp
iBRg 25 380

dla Fer Asn Ile Sar Ser Preo Gly Cys Glu Lys Val Pro Ile Asa
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WO O46258

308

Thr Ser Cys Esn Pro

410

Gly Leu Met Oys ¥sl

<€ln Arg sar val Pha J

485

440

Phe Trp Thr Lew Asn

Ala Gly Rla Pha ala

AFp Ile Pro Thr Phe

Brg Tyr Mis Thr Gly

Leu Val €ln Ile Ala

Leu Arg Cly Val Gln

530

Fhe Lys Cys Cys Leun

545

Asn Arg Asn Rla Tyt

580

Cys Val Ser RBla Lys

573

val Arg Vel val vel

580

Phe Gly Lys Leu Lhan

G035

Phe Fhe Phe Ser Gly

620

Ser Pro His Leu Asno

635

Leu GIy Ala Tyr Val

650

M=t Cys Val Asp Thr

655

Ary Asn Asn Gly Sor

Leouw Len Lys Ile Laeu

685

Lys Lys Arg Lys Lys

<z10>
<R11>
<212>
<al3>
SR
<221
222>

<d00>

3In Gin Asn Fha Asp
ES

1

2

476

PRT

Homo sapiena

mizc_feature
Inaybte ID No:

3

Leu Lew Zro Vali Gln

Ile Ser Fhe Val &In

Gly UYhr ¢ly Leu Leu

Ile Val Leu Gly Zro

Val His Cys Met His

Lo arg Fhe Live Lys

Lew
val
Arg
Tyr

Ils

Ala

eln

Val

Fhe T

Leu

Lew R

val
Pro

Cys

Met I

Aia

Pha

W AED

Lys

Arg

Lys

2285333007

Gly
Lys
Thr
Sly
Tlw
Ile

Sar

Thr
Eig
Leu

Leu

Leu

Tz

Ser
Tyr
Met

Pre

Leu
Tyr
Ile
Al
Trp
Ser
Plre
Leu
Ala
FEX IV
Ala

et

hen

Asp
clo
His
Leu
Val
ATg

Sy

Do
Val

415
Ser
4310
Y'Y
445
Len
460
Ala
475
Ala
450

ely A

505
clu
523
Axg
535
Lye

Phe

£35
<lu
700

Pra

e

rla

Glu
Asp

Lau

Ser
Tys
Val
GIn
His
ile

Leu

¢ Ile

Tle
Ile
Gly
Mei
Leu
Val
Iiys
el

Ser

Hiz
hEP
Tiys
Lys
Gly
Ris

ASp

e
aly
Lew
Cys

Lys

Ile
Asp
Meat
Liys
Ly
Arg
Leu
Leu
Zsp
=hr
Val
Lep
Ser

bro

Glu
Gin
Gy

Asn

Thx

Cys
ez
Gly
Val
Fro
Thr
Leu
His
Cye
¥Yhe

Asn

Lieu

Gln
Clu
Rsn

Ala

Leu

Val

(231)

405
Pro
420
1la
43%
Leu
450
Leu
465
480
Leu

PCTATSNO(35095
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T2 Ala Mst @1e Val
Ala Trp Gly Bry Serc
Leu Gly Phm Cys Ber
Lys Gln Val His &lu

Asn Ser Thr 2sn Ser

V¥al Fhe Ile Arg Glu

Ala Asn Val Sor Mekt

Val Val Arg Asn Het 2

Phe Glu Gly Ile cly

Glu Sex Lys Arg Phe

Asp Val
Ile phe
Ile Ile Pro Gly T1a
Ila Cys Glu Phe GIy
Ala 31y Ala Ile Lou
Val Cly Ala val Ser
Lau Val GLu Tls Led
¥Met val Lea Lys Zen
Pze DLea Leu Gly Thr
Thr Pro Lyz Val Val
Leu Asn fexr Thr Cys
<21D> 24
211> 237
©218» PRT
=213 Home sapiens
<2205
221> misc_lenturas
<223> Incyte ID Ho:
400> 24
Mek Gly Leu Thr Phe
1 &
Begn Thx Lou Arg Ala

20
Leu Ala Gly Ala Ala

(232)

105

Ser Pro Trh Ser Len @ln Lys Gln &ls

Val val Asp Fhe Leu Val Ils Thr Gln
Val Tyr Ile Val 1 Len Ala ©lu fsn :
Lys Yol Phe Ile
Ber hsn Pro Cys Ary Arg Ser Val
Leu Cys Pha Leun Phe Tle Iie Jeu
Leyu Lyes Asn Lew Val Leu Ser FPhe
Ala Val Ser Leun 1la Tl= Tyr Gln
Leu Pro Ile VWal
Ay Adla Vul Phe
Val val Lsu Pre Led Glu Asn Gln Met
Fro Gln Ala Leuw Ile gly Met Gly

Val Tar Leu Ala Leu @iy Tyr Met

Ly= @ly Ser 1le

Leu aAsn Lau Pre

L=u Iyr &Ser Phe

Thy Sor Lys Fiae ¥

ys Trw Lye
3

Ile Rrg Ser Fhne Lel Val Ser Ile Thr

370 375
Ile Pro Arg Lew RZsp Ile Yzl Iic Ser Phe
385 390
Ser Ser Thr Les: Rla Leu Tle Leu Pre Tro
w09 405
Thr Phe ger Lys Glu His Tvy Asn Ile Trop
415 420
112 Ser Ile Ale Pha Thr GCly Val val cly
430 435
Tyrr Tla Thr Val Glu Slu Ile Tls Tyr Pro
445 450
Ala Gly Thr Pro Gln Ser Fro Phe Leu Asn
460 465
Leu Thr Ser Gly Leu Lys
475

2720354CDL

Iis Asm Ala Leu Va: Phe Giy Val Gln 6ly
7 b
Leu Gly His Asp Ser Pro Leu Asn Gln Phe
25 3o
ala Gly nla Iles @lp Cys Val Ile Cye Cye

25149

PCTATSNO(35095
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Fro Met Glu Dew ala
Fro Ala Arg Yhr Tyr

Tyr Gly Bis Glu Gly

Thr Lewt Lew Arg Glu 1

Tyr Rkep Ala Lwewa Thr
Leuw Leau Val Pro Lys
Val Ser Trp Leu &gex
Leu Gln Ala Asp Gly

Lau Asp Cys Val llis

Pro Ala Gly Pro ala
zie

25

345

ck SRT

<213> Homo sapleas

<221> misc_foatura
<223» Inayte TD Mao:

<400> 25
Met Rxzg Leu Len glua
5

1

Ile val Lew Ala Ile

20
val Rsn Gly &ly Pro

35
Ala Val Ala Thr Ile

50
©lu glu Lea Thr sar
Ile ¢ln Ile Poe Thr
Dpe Zew Gln Lew Leo
Lys Gly Leu Gln Thr
mla val 1le hen Thr
Ils Thr Pre Lew Leu
Val Pre Fhe Thr Ser
Val Pre Leu Ile Ila
Trp Leu Sla Arg Ls
Val Leu Lzu Met Ile

Asn Pro 4sn Tle ksp

ala

Gy

3038

Arg
ala
Liew

2he

Ila

Ley

Thr
Ly
Arg
Pro
Ala

Lien

Ser
Bar
Thr

Fro

L Ala

Ardg
Ser
Gly
Sar

Lieu

Fro

Gly

Thx
Val
cla

Gin

193cp1

Iie
Cly
Ala
L&

T
aln
Fro
Tyr

Asp

Lye

Ll

val

ala
Axy

Leu

51y

Pro

Lys
Lys
elu
Sar
Hls

Phe

Phe
Thr

Fhe

T
Cys
Arg
Val
31n
Gly
val

Arg

hrg

Val

gar

Trp

Thr

Bro

Gly

fhe
hreg
Alas
Tys

Leu

Gln
L2u

ely

Pro
Thr

val

Ale
Datl
Val

Leu

Phe

krou

Thr
Glu

Bro

ser
Met

Tyr

Ile ¢

Asp

Val

- Phe

Siy
Bar
Lys

Arg

Fhe
Thr

Pro

cly
ser
Thr

Ile

Thr

L,

kro
Tyr
Ala

Val
Ile

Lys
Her
Ths

Ile

(233)

225
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<2l0=
<211
<2lzx
<213

Tis

The

=220

=231
<223

Ile
Ser

Iia

28

531
PRT
Homo =apiens

=400> 28

Met

1
Arg
Gln

Lell

ala

Ala

Ary

r val

Ile
Lys
Ll
Ala

he

Ala

aAla

Leu T

AeD
Lys
Slu
Thy
Tvr
Leu

Ala

: Val

Gy

Fhe
whx
Tle
Leaa
val
Val
Lys

Glo

Leu

Leu

Asn

Thx

Asm
Thr

Leu

215
Ser

Lys
275
Pro
330
Lau
305
Lau
320
Gly
335

misc_feature
Incyke ID Mo:

2 &In

le Wal

Lo
Pro
<ln

@lu

Pns

Ile

3460873001

Fxo
Leu
PYo
Axd
YT
rso

Asn

val

2ly
Leu

Tael

Val

Asp

Gln
Lye
Lys
Ala

Cluo

T Aog

Gln
alu
Lyv=
Glu

bx
ala
val
Gly
Priv
ys
ILvE

Ila

280

27/4%

Mal

Wal.

Leu

Val

Tle

TYT
RS
Pro
Ty

Ile

Ltz

Fro

GIlu H

Fer

=4

=u
His
Ash
Ser
Ely
Teu
ger
Val
Fae=

val

Tl

Eln
et
Ala

Phe

aly

His &

Thr

Fhe
Asxp
ral
Lys
Serz
Zsn
Gly
Lys
Fhe

Lew

Thr

Aep

r Leu

Ile
val
Zsn

Gy

Lau

Ser
Phe

TYr

x Thr

Met

Leu

(234)

215
Phe
240
Thr
258
cly
270
Sa1
28BS
Leu
360
Ser
315
Leu
230
His
345
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Lys

Tienn

<310
=211
<212
213>

Axer
Bro
His
val
Tar
Leu
Gin

Glu

Val &

Ser
Ala
Len
ey
Lau
Lys

Glu

=220

221>
<223

<4 00>

Met
1
Gln

Ser

cln

Tar
Pro
Trp
Lt
Val
wal

Phy

Ry
FPhe
YT
Tyr
Ile
Bex
val

Gly

Il=a
Ila
Ile
Lys
Asp
Fhe

Glu

27

355
PRT'
Homo gapiens

27

Lau

Tyr
Thr

Lsn
Th
Ile
Tvr

Ala

Leu
Axy
Asn
Val
Leu

Glu

Zlu

Val

. RBry

Leu

Val
Ile
Glu
Gln
Fhe

Glu

3sp
280
Lys
305
Sar
320

Ila T

335

Leq I

250
Lys
365
Ala

Thr
325
Leu
410
Hiz
425
Leau

Ala

Thr
485
ro
EDG
AFP
31%

misc_fealure
Tneyte 1D Xo:

Lau

Len
¢lin
Bis
Gly
Lys
Val
YT

Cys

Glu

Lys
fer
Gly
Leu

Thr

Lys I

Ala
=3ly
Gly

Blu

T4ATZ2000221

Pro
Arg
Arg

Sar

2ro
e
*he
Ala
Val

Ala

Asn
Arg
Glu
Gln

TYT

Sex
Ala
Gly
Lys
Ser
Arg
Ene
Rrg

Phe

28049

Hig 1

285
¥al

310
Frov
3zs
Lye
340
Tro
355

= Phe

374
1le
385
Trp
00

415
fex
430
Leu
445

AE0
Ty
475
rhe
430
e
505
Ser
320

nsn

178

Mzl

Val

Leu

His

Ala

Fre

2 Il=

ASD

Phe

Gln
Leu

Thr

ala

Leu
Asn

Gly

Arc I

" Ser

Ile
Val

Clu

Pro
Asp

Hiz

Leu
Leu

Gln

Gln
Rla
Thr
Trp
Gy

Ala

Ala

val
sly
VY
&la

Tvr

Glu
Ala
His
Ile
Trp
ser
VY
Argy

val

(235)

380
Pro
275
Thr
330
FPhe
405
Vali
420
Tiys
€35

a50
Fhe
465
Gin
480
Gy
495
sar

510
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Wi 01746258 POT/TISO0/3S095
Asp Fhe Met Thr Trp Arg Cys Asn Gla Leu Leu ila &lu Cys Leu
185 19240 185
Trp Arg His Hig Ala Tyr Asp Cys Cys Gl Ile Arg Ser Lys Axg
2490 295 210
arg Zer Lye Asn Gly Lew Cys Trp ala Phe fAsn Ser Leu Glu Thr
215 220 235
Glu Glu ©ly Arg Arg Het cln Lew Lew ASp Fro Het Txp Pro Tip
230 233 340
Azg Thr Gly Ser Ala ©ly Pro Met Ser Ala Leu $er Val Arg Val
245 250 255
Leu Ile Gln Pre Ala Lys Hie Try Dro Gly His Arg Glu Thr Asnm
260 265 o
Ala Met Lys Gly Ila Bsp Val Met Wal Thr Cle Pro PBhe Val Trp
275 280 285
His Asn Rsn Pro Fhe Fhe val Rla Ala Asp Thr Glu Thr Thr Met
230 285 300
Glu Ile Slu Pro Val Tle Tyr Phe Tyr Asp Asn asp —hy Ty Gly
305 310 315
val Arg Ser Aep Gin Arg @ln Cys Vol Phe Asp Asp Glu His Asn
FZ0 325 230
Ser Lys Asp Phe Lys Ser Leu Gln Gly Tyr Val Tyr Mot Tle Glu
325 24n 2435
Esm Tys GIn Sax Glu Cys His Gln Glu Tyr Leu Val Arg Tyr Cys
3506 355 360
Asn Cys Thr Mal Asp Lau Law Pie Pro Pro Asp Leu Len Ilc Tyr
ES 370 375
for His Asn Zro Gly Glu Lys Glu Phe Val Arg Rsn @io Phe Gln
380 388 380
Gly Met Ser C¥s Lys Cys Fhe Arg Asn Oys Tyr Seoy Leu Asn Tyr
385 400 405
Ile Ser Asp Val Arg Pro Ala Phe Leu Pro Pro Asp Val Tyr Ala
410 415 420
Asn Rsp Hex Tyr val Bsp Lew 2sp Val [lis Phe Arg Phe Glu Thr
425 430 435
Lle Ket val Tvr Arg Thr $er Leu vel Phe Gty Trp Val Asp Lou
440 445 450
Met ¥al Ser Phe Gly Gly Ile Ala ©ly Len DPhe Leu ©ly Uys Yer
455 469 465
Leu Tle Ser Gly Met Giu Zeu Ala TVr Phe Leu Cys Ile Gln Val
474 475 480
Fro ala Phe Gly Leb dep Gly Lew Arg Arg Arg Trp Lvs Ala Arg
&n5 490 485
arg @ln Met Asp Len Gly val Thr Val Pro Thr Pro Thr Leu Asn
500 505 514Q
TPhe Gln Gln Tar Thr Pre Ser Gln Leu Mel Glu fsn Tyr Ile Met
515 520 525
5ln Leuw Lys ala G1u Lys Ala €ln Gln @In Iys dla Asn Phe Gln
530 51% Bal
Rsn T¢p His Aryg I2e Thr Phe Ala Gln Lys His Val Ile Gly Lys
545 350 555
<210 28
<21l> 2080
~212> DNA
<213> Home =apiens
220>
<221> mize_feature
<323 Imcyte ID No: 1426107CEL
<4Q0> 28
ggedartioag gogooagage tggecgatog gegtigooesy cogacalgac goecgaggac 60
cocagaggaaa cocagoogek cotggugoct eotggoogea gogogoccey cggoogescge 120
ghtottoetoy cogocttege cgoigrecto gooccactaa gottoggeit ogegokogge 480
tacagetece cuygccateee tagectgecag cgeucegege cocoggocse gogootggac 240
gEcgcegecy ooteslgott cggagotyte gtgmccectod ghtgcogegge goguggagts 300

20/49

(236)
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ctgggraget
cecottegtog
gqecegectos
Loogaaateq
gkeptoggea
groctggget
coycgetios
Egggygetecg
geeetgoetge
ttccageage
goeaaghica
mcagetytogy
ggtgrggtea
ggcootggea
goeagegtog
geggtgggct
aagggoytyy
smggaghklca
gethbctges
actckogaas
agraageoctg
cagaatocag
cageceatgs
Lgaggactes
chbaaageays
trggaggtty
saatthgttt
gaaagoboag
tegokcatygy
gugokcagtt

Homs

<220
=221> mise feature

«233> Ineyt

<400= 2%

ctggoockag
actaccigac
acacagtget
traccasgat
tegaggecyt
agatkgggaz
agtgycgoaa
tgghoatslit
acegoaeccac
teebgetekt
ctlebobteoal
Ecteageage
Etgglociggn
atagoabeat
tgotottoat
Egaagytytby
anagoyagac
acctggagat
acatoataet
taggocaggs
tggacattga
teaccabogo
agotyaacty
atgagacceta
ggtaockeggh
tggtgoeeten

oeEgtaga
coggotiboe
Lomocgaoct
cctacccage
tccbockgge
genboccoco
tgcloackca
ayC o tyg
ggoagoccgy
tgtegggogt
agyacadgueay
cgactekeat
tggtgttoan
ackbcotogea
ggctggoctyg
gagggeacat
egacaggeat
geageckoalb
fotteagtgt
aastcacage
tgactcoaag
coocttogag
ecogggyeta
gt@acacckt
JUangaggas
ggtoatangs
goceaataaa
tttyanange
toagccaage
cocotggntoa

#apions

eegogeege
cgtocatesce
gucchgogut
agtocggygy
ctacclggoa
ctecotoaty
gcacnggese
ggaadgaccde
catctacaag
caacgoogta
cekggootog
cabggacags
cacgagtyoe
cgeggocate
gebggcogby
cosstggote
cigegqtecte
geaggtecte
cobtiteget
coaktttgay
ctgggoooaa
cobhgatoety
ggaggebcan
ceagotktge
ataggeotet
attoaghoge
gactgacaca
gtttatktecoo
ttaceatton
Lcagcratea

e 1D Hc: 1682513cal

goagztgooc
JOAGARCICC
geatgegety
gtacgacctyg
getcaacasc
cogacacgay
gltcgeggee
cactoteace

ckgkteyetoy
CACRRUBAGY
geggoeatts
ckgetgetoa
gacggoctet
akgetygoty
gketoshbbeh
gcctaclacc

ogeoamgctgn
GUggoecagy
agktgcctocc
ttgatogoct
ogctgagtyc
chgetichtea
caggaggcoa
corategdyd
cooctteatea
atgttobakg
gteogtegiog
goagqyegea
traggogest
toggegocty
ggcagreatgk
cteatgtcag
aceaactgge
aggccctalbg
chgttetyty
grgegatgac
goecoagagos
caggyteest
tgoctoctet
agacctgegg
agabotthy
ractoteacy
gasaatoagy
zbecactgecc
cachyrgasg
aztcktgttg

ckocctgrac
cguacabgoyg
otgacaacac
agtgtgoceg
egaooockcak
tgdgagaccat
acatcsacgt
sgocgclgga
chggegaggh

gatggactac
ekt e

toatgoetoo
cetatacotg
ctggalgaak
gatcoagaaq
gatoggotac
caatddadac
ctteocageace
gotgageage
cacctttgty
ctocaagaag
gegotectte
casgagctcey
ghotcactgr
coagtattat
ggtacoceage
ggacagoacy

ctgeggetgy
ak gact

Liccagokge
geaggnatog
gocctthact
attctctitea
gottecageoeoe
cagzcoaact
treokectog
acesagtace
dtgaboctca
AYERAFGACD
ccoegtatten
gacggcacie
sRCCAagaact
ggettatage
gtagheagsac
FUgRaRcoTeC

gttcakg.
“otackbrat
aggectasel
caccoghbog
aggacctboo
tggtetoenl
goacagigos
acotgtttaa
cogtggh
acatgeteat
totggaagen
tefadggangte
ctqacegeag
tyggeateat
atadaeghogy
tgaacazgaa
getgeyatyy

30149

goctebtget
acytgkgo
Lagiggocse
cetgbgtge

tgtgcttoat
tggccgoont
CgagLagag
cgygogtote
cagagaccat
gtgkeatcca
gaocbgobont
actboangot
tetetgoaca
gqeebettoat
agatcttoco
teabggoott
gagechtobyg
tecochgaase
agacectoae
cotgeokgee
cettoctgte
toeagotect
tcagcoctec
toktochagoer
crgactt
tcagtyhorne
aggacacech
toathoatyy

caaccagece
gegcoeggac
cogtgagaac
cetettecos
gatggetgoe
caatyaacty
ggtetectac
gggcacaccg
cattasgote
gaaatgooct
ctactokgic
gycegtgatg
gotgaagotg
cecgallboctg
cotgaacoog
cacttacrcoe
getgaccate
catcatectg
lgccobeate
geagtgggee
critaagetot
gtgglgetie
Caactagyac
cegock dege
ctegaacoay
acazcagoad

(237)

PCTATSNO(35095

gegetoagtg
geotget oy
gotctacate
gotaatgghe
ctggolkgget
gocogagace
goggttockg
cilleacety
cctgatggcce
atttgargag
ggtgotutke
agtebigbaa

cgecagebth
tctgoatygte
tetagtgace
gektgectoo
Lasaggaaag
taggygatyy
ccagggdage
atychoceoote
gekgetyctae
atgeogoaaga
ugraggkacth
atoyggaagg
tgggettigt
gtagetttac
atacttectt

cacaktgtea
togrgaggea

accaaghtte I

gacagcaace
angacyeyce
chgogygyaca
ckgtgtgeca
ceogtacoett
tteactgogy
ggagtgaatt
ctoghgatcy
gtettbgese
acggggacck
clogletact
tgtyceazca
tegipyeegty

gueatgyyeg 2
ckggbgacct 1

5 cag
acozccatoc
derianatay
agggtggaty
ceQUUcasga
aggategeot
vacgaggtag
gettascour

I60
421
430
540
600
GE0
iz0
780
240
300
360
1020
180
1120
1260
1269
1320
1380
1440
1500
1560
1820
1REC
1740
1500
1860
1230
1580
2040
2U80
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goeaghygag
cocacteatt
chgotikbgae
gutereeigy
tatggagton
craktatiba
goagaggcct
ercctgagot
cctegyegby
abtaastgbtt

<210> 30

<211> 2825
<21Z> DHA
%Z13> Homo

a2

gactgatgac
tatagtacay
cccagaggsy
chtolgoetoo
cataagocas
ttlactetge
Laggacces

geatgogooa
Jogecatyes
attcattgas

sopiens

<221> misc_feature

<223> Incyke ID No:

<400> 30

ogttgtagoac
gEooctgacay
2YFTLIROCY
gutheogoay
agcecckget
cgggyekcoa
cktooatetge
cectecageh
gaygegaaca
cRUaogagy
acaggtyooa
toocooguty
tacatracey
gigetgaacc
grotetyyes
cacagegcte
vagaalouga
acttgetktt
qtugtaaget
CAGRUCAALH
qaactorgta
gtgoagetty
Yacggoaaga
cttteangea
gettotgboy
agooogoact
tygratetye
atctteaccy
aaagCgIAmy
atetacectee
tegtteatag
teecaggbge
gtyctougek
agtygtoatoa
gtettecktk
qaagctccta
Jaddtcascy
aseakoggaa
ctgctgctos
ctecakbgageg
aaageratet
gcaggtytga
ttcagogtay
gascoygirayg
Aagyragsiaty
aastgatgas

gtaattange
gygagagtta
agagaccaya
ctactetyck
actgagaage
ghcagaccaa
acagagghoe
checagttic
Gadgaaaget
aecggasatt
gleagocegga
tcocogagga
actoggaata
ctaaggacyy
ataoteagoe
tgcacatsgcs
coaatgtgca
attteggtga
acctcctgga
cagtookaoa
acageatygta
aggacatocy
tegagabtit
agttcaccgs
aocagetgtga
gacaccgaat
teatccocaa
ctgbbgeeta
ttggaaacte
tegtygggeca
acagctactt
tgtgttboct
gyctgaacct
tecagaadgdt
teggottage
caggooocaa
gggeccagka
tgugngaget
tggeetaegt
agaccghoaa
ctyglioctgga
tgetgaccyt
agagaggtgan
Jygeagghgt
aggakggige
coagatocagy

gecoegotet
cogeathhoa
agggaccaght
coaccoiggy
cgCoRgagec
totoaggaag
ttocaagiye
coakttotoyr
trobgtgigr
Banaaads

244643BCEL

togacgtgty
agctoorgtht
acchgettyge
gkoagegaey
Locgggates
¢accgacgeg
tggotgygacs

dgan S¢[ei1]
cgoocakoag
Locaaaccga
totuygecioga
FEGEEET
gatcaatiocc
cetgytaaat
catigageay
tycoryggor
getoococta
gaacoccacas
tgocetagiy
tgatggrete
caacctygeay
caggeacete
gtystgctat
ggaganctca
gotegtlbtty
gttettorta
ccateagoect
catgeokgolg
getutggtac
tgasatooto
ggooatogag
gokittactat
cataaoidody
tgtagoanty
tgecacagady
ceduyctatc
ggeattocas
goetgetezsce
caglgtegec
getygagaat
tgytactaag
ctgguettea
cacltcganct
cbotgaggas
caggaggees

agggachgen
goagtgactt
ggazrgtsoca
glyegaycte
cetenacete
cgacgtgace
acboreogas
cagaogtyggoa
tetgtagtyt

tocagatygt
ctecacegty
tggmygcttag
geageaaote
cRgoAgoogoe
cagetgggag
gageagecte
acattagatg
Aageyugetyoe
atasgagtea
klkgaccgag
ctbocagagh
tocacagota
Egoattotge
goecagtoea
aggagtcotgs
tgogaooget
Eetttggeoy
cageecgeca
alyatelogy
ctoomagaty
garckteacye
ctgeagcgay
gagoetatec
gtgctggaga
gagocootga
aactbcctgt
accchkgaaga
acgggccaca
Erotggeagge
ttoctgttoe
tggtacctge
acacgtgget
gaccbdetge
grtgagoctga
teagtycage
ctogaagcooct
gagoagotoc
tacatectge
actgacageh
gactatkggt
ceagatdgoa
tgggageaga
ctogaganac
aachtalgige
vaggacagay

31/49

gooongoeat:
atgagetgte
gagaggeces
crggeceach
aggococage
colgootaa
caagceoccay
getttacaag
ckggaattic

dagretotoy
coggebggee
tgctoagags
deggebtons
cacgooriny
gaagacagga
ctectootag
caggcraaga
ctecsatgya
Aacotoaacta
ateggebctt
acchgageaa
agaagbgoot
cactgobygea
cagebgacta
agtgtgtgan
tootooagas
chigeaccaa
gockgeaggo
acancboage
gageosgear
ctotgaaget
agtttlboagg
gogbgteget
teabttgeskt
acaaactgeh
gtaatatgat
agraggeege
tocttatoot
gecacgtytt
aggeetger
ococtgetigt
trooagracac
gobboetbel
JecrggRIge
ceatrgRng
ceitogagot
actioogay
toctcancat
Fgagcatoctg
guigcacgea
FOCCOgRTER
cgotyectac
akyteotogge
coghooagrh
cugaggatet

(238)

PCTATSNO(35095

agettekbety 1620
coeoeacacs 1680
aggaccctgt 1740
groertgetes 1800
coctgoctet 1880
chggaaccig 1420
cobeageong 1589
gggctggage 2040
cogqtyctea 2100

2128

tggeotagont
aggtgggctyg o
tguggasgga
ttecoteaege
cekeageckg
ccoctlgacat
gaktgacctea
agakggckol
gteacagtte
cogaaaggga
caatgeggte
gaccagoaiy
gatgaayges
gatcgaccgo
tEacogagis
gotectoghbsg
gygcrangug 1
geagtgggat
cacigacten
tgagaacatl
Crgeaatace
qgoogecaay
actgagecae
gratgacety
teoattgonng
graygTaaai
ctacatgite
cocheacciyg
grtagaggos -
catotygate
vacagtaaty
atakgngotyg
aggcatctac
gatetackta
tiggegocce
acsggaggac
cthtcaaatic
catgghtgaty
gcotoategoe
gaagckgcag
gasgeagegy
gegotggtge
gctytotgag 2
ticococbese
cetoeaghoo
ttocrancoan

JP 2004-500814 A 2004.1.15
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Wi 01/46258 PCTATSNN/35095
atctgotgge tebtggggbee cagtgaatte tggtggoaaa batatatttt cactasasaa 2820
anana 2025
<210» 31
<3211> 1718
=212> DOHA

«213» Howpe saplens

=220>
221> misc_featurse
<223» Imcyte ID Xo: 281782ZCBL

=400> 31

gocteggbgt teccacetay gugeyggcay ocagoggeas tiocgolgoe coaagbyale 60
tycatgbgge agygotyeye agtggagoygy ccagtgomca ggabgacgag coagacoect 120
ctgoococagt coccocgges caggeggocn acgatghtcta ctotigtgoa gctgancghte 150D
guuggtoagt Croacaccac caccchbgggt acccotgegga aglitoogog ctoamagotg 240
geagagatgt teteotageott agocaagges Locaguracy oggagaesed cttetbeate 200
g gooeeca goacctatit cageacceoate ctggaciacs tgogoactgg gomaghgooo 360
& ageaca Loooctpaagt gtaccgtgag gokcagttot acgaaatcaa gooktigoto 420
asgotagcigdy aggacatges acagatottt ggtgagesygy tgtoteoyggaa googhttittyg 430
ctygcaagtge egugotacsay cgagancoty gagebdatyy Coodoctage acdtgoagaa 540
gecatmacay cacggaagte cagegtgetbt gigbtgsctogy tggaaactga ggageaggat 600
geatatrabt cagagghtoct gtgttttcty caggat=zags agstgttcaa gtcoctgtigitc 660
aagtttggge cetggaagoe gobtoectagac aacagegace teatgeacty cotygagaty 720
gacakttaayg cccaggygta camaggtattc tccaagttct acctgacgta coccascaas 780
agaaacgaakt lLcocaktttaa catttattca ttoacctteoa cotggtoggtg atoctcagga B4O
goagegacty ttabgaatte tggeogtgget tatgasatta asagttgeoca tcaaagecat 300
tttocktitaa ktklcacazac atcaggcaat ttccaggobt gokctagagt cibgecacta 980
aatattyate actcgbttaa ggactitcea ctocatigea actgatgeea ctatatbige 2020
ctagcaactt goagobactt oottttoaas gocteatghta teoteccagae ecktetretityg 1080
aagtocaata acaagaccaa gtaagealbgt Ltcaacaaly ogtbggoaag agatgtgaga 1140
tgacaacagy ascabacaay atectgtuaa totagabobt ctgacctasa gabobtagtct 1200
acatagcect agettgygyt coaatacabo tgtocctgge atgegecths atqtagragy 1260
kgettlocty atcoochtttg cgagatgety tyggtgotaa cacckcagay ctgtoototi 1320
ctetagagty gagpttttca asgtgeates teageanbtac ctptgeactt getugaaata 1380
caaatocton ggocoeaccht cagacctact gaatcagaat ctotogoogt tggomcagea 14490
Eretgabtta coanscoclte caagtoattt tgetgrtatbc taatbtbeag accatctzta 1500
gazaagastt getacctett gtatggaggh acaaaagact gacctotbac ateaaggeac 1560
bLtockttooo agagoiccbe alggaaleaa golgaagtca gicthkollel gagageacat 1620
Ecttacteag CLELLLteot clutectacy clocticoot cactococbl cloctaagag 1680
cactecataa ataaadeact tgcacdagan aanaaaad, 148

210> 32

~21]% 2000

=212% DKA

+213> Homo sapiens

<220%
<221> misc_feature
%223> Inoyte ID Ho: 4009223021

=400= 32

gacgasttty asaccagggy gtgtectytt tgsactbgot gecagatags graactegga 60
ctecagttyy agugabtedy dadaaccata gaadaggang dgoodbet Eecdtagaca 120
gJgccaceggs goegooaget gtttggaact gagotactge agaasgogaa ghgyagagta 180
aggyecayye coogtaggggo cagabigooy goagaagget gaatctgege tgggoactga 249
atgtygetity totgetgeta abggoggaga cagigtetgy gactagogge bteghctacay 300
gageteacst tagaceacag bhtocagett caggtgboaa coageccacs grggtagact 360
gocgcaagot gtghtggoct aatgbetety aceoebgiga otteatcogy accaaceokty 420
ackgcracay boalgggggg taccbggact acckggaagy catctbotge cacbtcoccte 440
coagocteot coctctogel gbeactctet acgtttoctg gotgololac ctghitotga 540
tbeotoggagt caccgroegeos aagttbttcelt geceoasctt gheguoaatt betacozocas 600
bgaagetete cracaacghy geoaggogtea sothectggs stthgggeat ggtgoascsy GEU
arateticay tgeooctyylo gectboctoty acecgeacac ageooggoclg goocttyggg 720
cactgtttoy cgotggegty clggtlacca cszghgatgge cggaggcatt accabootac 780
acoecthest ggetgocotes aggoestict Loagguacab cghtitotac atgghggoog 840

3249



WO O46258

tgttectgac
mochogggott
yocaARGyoar
cCraggagya
cgolghtett
attacatgaa
ctgbggagts
oetgganaca
ceckgeagto
“gotogtgat
agleceeccag
Lomacgogge
tgageaasac
totoggattt
gogyoabcat
SREgCCRtan
coohggggat
gragagtota
teattgaatt
coteoactgea

=2106> 33

<211> 2Z14&
<23iZ> DNA
<213> Houe

<230

cttootoaty
gtatgtgite
aggatchcty
aagygtatet
claccaggag
gltgyagaagg
cotgetgeote
gececkoaac
gogyacetal
cgoagyeaea
gottcactgg
CHoCasHyan
tatgctogyg
cacactgyot
ctteaacate
agaagtgasg
cagactagte
tggetictge
tggagtgatt
ggeaggagee

saplens

<221> misc_feabure

<223> Tneyts I No:

=&£00> 32

gaazactethk
aACARtRACA
cgaggarang
cEogrgrect
gtggtgraty
catggacgtc
ttcgecateg
®Jgaagcaca
tyctegoboo
galggagged
atcegtgget
cagottebgy
gtgattgtgy
cgetacchoe
ttggotaaay
aggageates
glggtoacey
ttetatacaa
accktgagta

accotoacca,
gEgyggoakbie
zcggtazalg
CHAACRRFCT
oactaagett
ateatdgatic
catitocagg
aggecacety
tecatabtoa
agocacaaga

tamagects
ttgecatette
tggcaggaag
anagangagy
zqgascaggh
CaanEcasga

cotgaaggey
acaazaghtc
atgasgaaag
Qeatogogog
ccoccaccee
caatagacec
gtugacttgt
ctitgotgoe
aggcaggage
bogocctoay
ctclggggea
gootacopas,
teoctgoogt
tettygagaa
cagacgttie
gootygtate
tgattgbcae
acagcatott
cagggggeat
ggagacacct
tcacgckgac
tggoeateat
tcageabtgt
agatigracl
agoetbotat
tghttocaagt
gotrtaaate
cacekcorcaa
acocechgty
et EEIED s B
agggaactia
ctaagtggac
atgyctcagasy
catggatobe
cgatqtaagqs
saggragttt

otoktcogtg
tabgtggtea
ttotgoocon
totaatacea
actacogohe
aaatcageat
ctcacagteoe
tygtectgeate
gytgtekaty
gonttggont
ctottbgobt
gtggtyaaca
ctoacgetge
crocaggyet
ctogtgugty
ctggagocar
tteteectyy
akyeotoctot
caccigasan

063a0BICEL

atgongagga
azaacctgaa
tgakbbougey
cgaabrogye
gqracatcaag
agacactctg
deggacgta
caabaatggg
citEgaaatg
tgtuctecee
agtgactgee
gutgotagya
tytocagoty
gracascuag
crangagyta
agtyotyyag
catgocctge
tggaaaagoh
agagackbtyg
sctocatkggt
ccligraggac
egectetbte
atctgagbga
carchycalta
2 i et 44 4 4
ghttgoaact
cigugotece
teccagatca
ttgaccoayge
tttagaayet
cetbftetaay
agggaagage
ctgaatggea
coaddadady
agactigana
actgotgeat

geaggghoac
cbtakgaltot
tucocagttac
acagctatyga
agatcctoggt
actgyaaaygse
cogtegtyga
Lggkkateag
agataggryy
caghganett
teckgggobt
tetbgeyrlbe
tggreotggag
acccanygat
toggactagy
acgyactygct
teteagtoce
totacctgea
pratgtgack

agattogaac
aagigaacca
aasaagaaat
tectootbon
gecttttaca
actttgcket
attgtgaaga
titgeaatit
ctratcgtgg
atgtacectea
abecttiatat
aaggagagta
chgagoette
goaagageokg
gaggaggtee
ctgatgagag
taccagetet
gggatccocte
gotgecatat
agetttagge
cacgooorot
Eyeagtyges
anagttgace
Eckgcctoaz
toctaagoes
gtggettiet
cabcaghgto
cotghcagee
acclgggect
toatttazac
aaaagohgeo
aagtcccoag
gagagacica
Ghragganyc
aggagttoan
atttkbahitg

33440

ctogoatas
cac ooy
Fooagagatc
ctacgytgat
nogggeecte
crtoaagoty
ccoygacaag
cooecigett
ctegttoee
ttttgecaeca
tokgaccage
colggutata
gracagcatt
queyrictes
ctgootyctoe
gotytyggts
attgcagtys
cktestigte
gaagoogett

togaggaaaa
tgaagctray
tggactydte
tetaddyota
atgagtcatoy
gatctgtgac
tgatbggaas
cigobgeate
gacgckicat
gtgagatcto
gcatbggegt
crtggocata
cokttotoee
tgasagrott
tugctgagag
eTeeetanyt
gqtaggscieaa
tggcaaagat
tetotggt
bcatgugest
gggtcoeocta
cagelghttt
ttetheonoca
gttcittgct
toocaagact
tttgachgta
tatgggacte
cclkgocotboo
tgctagetag
teacatigas
acttagacaa
gogagceace
tgggeatget
cgrekgagge
attaggtgaa
tagkbgoataac

T

(240)

PCTATSNO(35095

gevatgogtt
atctaccaac
ctotoagact
gagkaceogge
aalcceelgg
tteangotge
gatgaccaga
glggteckga
gtetgygtoy
totgeoagee
gocotgtgga
gtettoogge

ggagatgoet

gecatgaitey
cagatctcoo
chogoaugoy
ttesagetea
gtggocccton
aghgetoatyy

[« assata
tLaasaaggac
ckgobogete
caaccbgbog
JURASTAAGY

tgtgtcoata 32

gerttettggy
gohgatggee
catgggeata
accoadggag
gkleactggg
cobgtttogs
ggaeagoeoa
ccaaacgtic
ceacgbgoag
acgatygoady
tgcazttiqg
cocoatacgte
gateattaag
cttetttagg
cotgegtako
coBgangai
coczbyrana
aaccanaaat
ttthgoaaky
gaacatgoty
coctagaggga
gokieckoaa
caatgachth
agtartacagt
tgagaanate
cgggassgty
ctocatgatt
agetbobgty
agesaagasa
ccoaagorag

gy

460

1020
1080
1140
1200
1260
1320
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(241)

PCTATSNO(35095

tageagggas gtetaataaa tgagdonama tasaagaget tomoorttba aaaaas

<210 34

<211> 1855
<212= WA
<2137 ilomo

<220%
«221> mise

=400 34

atgaccgans
cotootopcea
gcagchkgacy
cagayangTa
aacasgoatt
cclkgaactec
gacanaggoa
tactyotgye
agadcckgct
gtoteagaty
oaggggetye
ttcaagctgg
CRcAFCCohn
GACCHYRCAG
tacateocbyg
macttboggg
getaggmaat
acaccaccco
gbestcabtel
ACcogyueas
gtcagraagg
aagavagtyy
gecatoaaty
qgectegotoy
atttgoogea
gtogtayety
gagakteagla
wcyengeoteg
actgagtace
gagggactge
ctagggcago
dagTacacyd
AgACAAZCA
getgacgage

=214> 35
<2Li> 988
«212> DA
<213> Home

320>

<221> misc_
<243 Incyte ID No:

400> 36

cltgogtgaa
fycagccagy
gtachotage
tattoaagoa
ggagaatytyg
ccaargtgag
agatattoay
dgacgegga
ggteatblcl
cticageoyy

zapiens

Eeaturae
<?23> Tneoyte ID No:

axacoaatyy
toaaggcoan
atgacacctc
ghogettooey
toocgagagga
agactgktgac
coaagaagas,
tatttgteat
“cagtgacet
togtotacat
“ggtoaaaga
atuytggcllbe
t

Tecatcatoca
cegacacchy
acatctateyg
ctgtazaugs
ttgecnocat
agttocagge
goatocasge
aktgagoraga
Tecact
ragagstogt
aaggogscat
atgatuegtot
tecttaacat
gotactosgs
clgatgeocaa
togatgagaa
tgagaccaa
Jogeccagea
abgaagatga
catas

sEpiens

[Feature

agaaaatcct
ctoageatga
gagtetogda
azttrtazga
tocaagtgtg
anatgugaact
thtgagacas
akcotttacy
glgaccagag
sheatctaca

TAI2L6ACRI

gt gasgage
tggoazagat
ctcagaacty
caggataytt
ggaacetagyg
cacacaggag
attigaacta
tgoeatgeoe
acagaaagac
tyepgacete
taccaagaaa
catcatecec

t caaccgccty

cazctacaot
ctygaatgee
ggtbtaccea
cctttactgs
tgaggaglac
cyglgyggaaat
taagatcgat
canggtcatt
aattoteaay
cacactoaayg
motgRrancto
~HgTRAggad
gackcagtak
taagggeagh
Cotobbobge
gazagboota
cgaagkggea
cALgEARace
gaagetoaag
ctacchgtet

1812652CB1

gottgacaas
ddaacagaag
geaczgactt
aacgagansg
guratgeoda
aradgaanca
toggysagasa
agetgetgac
FecIaATad
tegegeagte

tecocagaca
gaccacaggae
cagagychys
cgonbgghyy
cetgacteat
ggggatggea
thtgtottgy
gbcetitaca
tactacctgg
tteateogat
otgogagasa
actgacctga
chgractity
aacatattoc
faqoatcokakt
mAacatcachy
tecacactga
ckatlttykbeoa
ghyggcbeca
googbgaarc
aggtloggbtty
satetgecan
aaagrgogea
crrteckoay
atgtacakca
getabgoigt
mmaatgggoa
Ltytecsuagy
gnagayzggg
accageatgy
ttataceaote
cagegoatea
gatgggetga

aaccgteant
gaalkgacact
gtettacant
Eykcttettt
dagecagens
cactangUaa
agggasrtat
coageastay
attagoacky
caasqgtget

34/40

ataatcacaa
caageagoag
cagacgtgya
ggatoatoag
toctegagey
aaggcgacaa
acccagetgy
actggtgect

tctatittge
ceegortgbh
goatoagaas
akgooatete
accotoacta
cheteactas
totttoacti
tgatetccan
Actacatgon
actacttygtn
ceaagetoag
tatkocatoa
rotbeagtee
ttaaggadgg
cggotggang
atcgacgcac
atgatettat
gtogggagat
aggtegacgh
gobttgooeq
caghtokora
aragoectga

taggasaaga
chggacagea
aaadge dack
accaaagatt
abggaaggoa
thktectacoy
atacgtotgt
cacetyanas
aagacgogoa
tguattctoa

ceatoatges
gocacacktck
tgcocecaceay
agaatgggac

Etttegtyyg 3

ggalagedag
ggattgutac
getggtggec
gotagatiat
titeetogay

cacootgeag &

tgkggacate
tgagbtetbt
cobtgtecte
caaatccata
tggotadaty
catbgougay
cchgakbgus
cabygaatgen
ghboocgaaay
gaccaabasy
e Egagata
Ttytgagyct
Tagagatiac

craactgoea b
ctygettigac
agrtaztate 1

gysagetyty
cotcatygaag
geaggagasy
cobgotggat
anccaagaty
goetagetget

tatcotticg
creggacect
tyyreaacth
comaggocac
coongaicad
acgoottiagg
cotgegacac
cacecaaccl
tgcgeasgal
cugyaggoas

2316

60

¢
180
240
300
260
420
4840
549
&00
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coattatgre
rkecagaggang
cncacteats
cacatggagsg
gocagotaga
tgasazcang
ttoathaaaa

<210 35
<211> 3179
<21Z> [HA
=212> Hamo

<aAR0>

cLgatgaaqgt
aatattgbogg
aggantigey
asagaccakg
teatoy g
gatgacgtac
totgttoten

sapiens

2221> misc_Ffaature

«223> Incyte TD Ma:

<400> 3§

goggagogge
JOUgrecggy
Tegggtaged
geagetactog
gegggggaca
acaccghgas
cogdoectgot
scohyggega
crglocacctt
gogugetgyt
acctetkeas
taygcagioy
antgggeatt
tggtrocage
cotoatggcl
tyrccacgty
tgeacegoge
cuRaggacag
cgggrgeagy
gtgccotaag
goageakegt
gggecateas
vogecttgca
gothtatete
goetggacta
tegecactqge
togogatgos
cacactecca
aagetitoty
geoctggeat
cocacacggit
aagmagacagy
ctiggycaag
acthgelbgoy
agagoaggty
ggtatgeagg
goanatuany
tegagttage
caggygtgas
gecaggtgca
aggaccroad
coattcooay
cacasageit
acackggotg
cocatoeaty
ggggagetia
Luglocgyug
agekbggaca
tamgcaggtyg

ggeyecygeny
gegcgoacgg
taaggoeggge
caanggagce
agoegoogoc
aggogtecth
geagbcagty
cocgrobteaacs
ctocoageteoc
gogeateggy
caagaacacy
cotgggsiac
gegygtytoc
cactazaagg
cogagataiy
gaotgtetea
ccaaghtgty
coteatentt
agocacgags
catgctgoge
aggaguctal
tgcagacats
gagcticasc
agacatgate
cgagetenty
gototbotte
gaogeatot
catoghetog
totgataecze
cangaggagg
gyacagghte
cooczagtog
teectygocol
cRARGCACEA
gocoaggoect
gaccactgeok
chaggoeacce
tacaageety
aqgccctgyet
CACCadCCcs
toottcocoy
zatocatggy
achyccoaag
ctygoaticc
CASRCACTRY
gcccootgay
gtagugtggg
atgeteticl
gaatactcag

acatoggaga
ccattggocat
atgatgaggt
gcatgugoot
glichgeottt
ctaattaact
graatckc

3232822CH1

CLgUggEnog
cgckggagte
cotgadogya
coggegetos
atcotoaget
ctygacatod
tteatctgta
aggaaggtga
ttecatteoces
gaggeeaget
cgtacgoctea
attactggct
cotgtoctyy
ggteatgoeg
aaggcootga
ttogodacyd
cagaagacay
ggogocatea
tggtgecgac
Letgocatet
akckgkaktck
ctoakgtacy
Lzcoacctge
cyccagagea
ctetgeoeott
greagegase
gtgaragtct
gaggtytoct
ggekaggeae
ckgtgkocte
coageeetayg
gtokcegagy
ccokggracg
totgragett
CAFLTCYYCR
cagohbgggoo
aagtokoigg
gaggteccay
geagetygtac
actebgeagg
aggctgageh
geagtagoca
agetgaggot
accaaghgac
gatgeagetyg
teacocacty
gggtoagyas
Logcoeattag
ceacoaagos

gargatgaga
agragcttygg
accggtggga
gtggoctgaz
caacgagtgc
gotggganag

cagegagggg
tegyoegege
cozoooggoa
[sZelot) (elaleE 1Y
tgogozacgt
agcagoacth
gothcabagh
testcagoty
agoagtacth
actccascal
gctghoogt
cocagcybgaa
geatgaboas
accagohogg
ztogasaccg
gogecebdgy
cagagacyty
ccbgetttac
tgamgaccca
teatetyeoct
tcgtegggga
togtrators
toggggacgc
ctaaggacte
tcgteatogt
qngceaggre
gaggtgotan
acageghocy
coacactete
agtiaccotyg
gtrtuygeey
agagectgye
aegggocagy
Lraayacica
gtocoggett
toogacoitg
gtactoockg
atggggacty
adgacchgty
gotteloteo
gugoottite
grgotocgys
Jaggoccegy
cecaggggoe
coaactioac
cotgeactto
thytgooonn
ttastgooty
ctgagytacse

35/49

ffatancaces
gocatgytel
Caggaggnyy
cectguggek
chtttgogace
agtitazcaat

ciggeggtag
goegatgagot
coococoggeac
cegyroagot
getcaactac
tggggtozay
ggctgeoses
oggaatttia
ctggotgqety
cgecccoact
cttotagcthts
geaggcagee
aggaacacte
gogaccagaete
cagrtacgte
catgtygale
cancageaag
gooarttoty
GCFGCCIRT
gatotbegty
gacyckgetyg
cacyeygoge
cgygagooca
ceoogekekgg
cotggacyge
tgagcayoag
catbgggaca
gugaccggety
Lgyaceagye
gaaggatgtq
cagyyccoct
ctgocacoay
gggctggact
acagaccctg
tgagretoae
gggatatigg
gaggacaztg
trotgacaag
coaoeaggot
ctgoeaccac
cagyggcagdg
tgctggagga
Fagaggeayc
agyochtoga
Accageoocca
tgctgcanke
tgagaqaces
gotgoggate
cogagrgock

(242)

PCTATSNO(35095

tcagoagga
ceaaseggua
kctgotagyt
ctgtgalgga
Ltamagysak
gaatgtbtny

cggltgoige
gcagacgetg
ceceeggoige
Lygyueegeay
ctggacaggt
gaccgaggeg
atviivggot
ttotggtogy
gkectgteooe
atcattggeg
gocatooone
ggagactoge
atectoatte
aaggooogga
thetoctoce
cegotetacs
coctatgtay
gycgtygtoa
acactyggtgt
getgeaaaga
titkeotzact
gocackyooy
taacteatkg
gagkbeskga
atgttottec
[gele = Talak Ty fad
atgaagaace
ggetgecoea
augotgagey
tgtgttogag
cyggeesagy
tabgtyat
ticccacaca
caoccrtacgg
gegagggent
acgoaacclg
toctcactygte
ciggeateoao
canggtetet
cooocaaqos
goocagyaga
ageavchato
cootacnoaz
toacoeanct
accogobbty
sagortggbto
codangagon
cagtggtoln
gaceagacyH

660
T20
TR
840
900
ED
288

&0
i20
is0
240
3a0a
360
420
480
540
£00
669
720
780
240
500
260
1020
1CBD
12448
12co0
1280
1320
1380
1440
1500
500
1620
1650
17490
1800
1860
1520
1580
2040
2100
21860
2229
22890
2340
2409
24690
25270
2580
2640
2700
27640
2820

g 2880

23410
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tgagatoogy
cocoagogat
cygaagocaa
Yyagadazge s

«210» 37

<211> 1%86
<212 DA
<213> Home

<2207

grogeatect
gbtbtottge
actgcoboct
aaatatatte

gapiens

«221> misc_feature

«223> Tncyte ID No:

<400> 37
ggagtatcty
ctarsacgac
aagaagagag
ttecetetll
aacctonaty
cocttcagact
gaactlcach
kgtctobgac
actggackbea
cebioaccly
Eggetoguty
atgtgactat
gggaggcakc
ghgttaccto
ttactgotea
tatgttzata
ghtgeecitet
grakatecke
goclgetagag
acttagazaz
gatrttgaas
grgtyaanty
atttgeazac
tgtibteeky
tigggoucty
aatckgettt
gocaacazkg
tgaagtaatt
tatageagga
ctggateake
aaccagganc
cagagaacaa
agctgactge
goaast

<210 38

<21l> 32894
<2il2> DMA
«<213> Homo

<220>

agcaaattat
ttgaggazac
tgaggtcagg
gaasectetet
goctitoagy
gtttttoteot
geatbeatac
aatgzcacty
zacaktgagge
aabtogyacch
tatgacagan
caatoactga
ctagocogte
cagrttgsca
ctacgehtes
gocgagtegg
gotatigoat
cagelggtay
tetyel T
gUrgca s
rocaceatg.
ctecacatge
btbatgguct
tigecagacte
asatacatga
atggccatca
ggctiaggag
cecaccatag
gocotagote
catggaghet
sagoctotat
azgeaagagy
cyatoaakga

sapiens

<221i> misc_feature

«223» Incy
=400 38

tgtaagacan
aagetabtoa
ctogaattty
ctaagtctgy
acatttatgy
gagggaagas
acaaggbih

TARAAGTIALS
ttecteate
Ccasacacage
tettkgttat
ttotaggtty
Lyagtagtea
ctacgalaan

CLBAAJRCCE
togtacazgaa
tattkbttag
atettgtaaa

3358333¢3:

ttcttacyty
tgtticcacy
atcaazacac
ggatecagtc
zactactygy
caatstilige
crtggooatog
[ifs fepelalelalat=vd
cagagaagty
boogcaacans
toteottate
chtaagtgge
atttatcaga
ttgttygeac
tgtatggoat
caacacacad
ttatgacect
tgtocbgtace
ggckeattat
ggagtggant
Aasaagaact
coaacataty
atbktggeat
tebbbogghye
cooygtogage
tatttbytgeo
cgtoogeket
Leagggoaag
ccctoatgat
tocoottoat
ttgacaceat
atcogagagr
gooagatgaa

I3 Ma: 4ZBEDGRICRIL

tattkgatgt
tgttgetten

tettooccteoe
abtttoctaay
goanctogke
goagrtboot

freTefaces
coaggteoga
agctgctgat
tgaagaaata

acttbagaga
gteckgotae
abtkitagkglg
atkttgecte
tcacgekagt
tgtkgectaca
chgetagute
coaagatgea
togtegokse
aagtagasgoa
atasacoate
taaatttgza
cagghttaay
ctyhgeagas
tgckgcaaty
aklccayggeoe
gycagyeoty
akackttgkg
caacaatuaa
gaagaatges
sraggoagea
tsanmggate
taatokbecat
agleatcecte
wageoayaty
acangasety
gaccaalace
agrtatogoy
gateotaagt
ctetggetts
acagyatgag
dgasgryacy
qgggascaate

ocratatitnag
teatttigra
ctatttacct
cetecactge
tytggctygat
actttgaaty
gebtokogtt

36/49

cractocage
gtgktgecte
tgbgnatcte
azcotattia

aaacggetac
aggggggand
acilagggaa
tactigagga
gacctghyga
tacctbteatt
cacateotayg
ctctbgagaa
gtteoatecte
gacatygago
gtgactgagt
ttcaktggotg
agaaggttog
tEggcbeocea
agoctcatas
atoogaatts
gelttigoea
alelliclua
aomgadgang
agagacacce
caspmaasan
taactectgh
gtocageato
chbogueaach
cgtetcatgt
crgacgclgs
chbgcbbtly
abcaatgeaa
gtytatreote
gebtbteetoo
aaaaatgaga
cagttttaag
aggactatle

atatatbags
tactgcaagt
tacagtaghtt
abtsatcatgt
fgtagooket
tgggagggaa
tygyracgcal

(243)

PCTATSNO(35095

cteagegogg
ctetboette

aatcacaaa

ctatctoace
cacagtrgte
agassacatt
toaactghte
gatbccagat
Lratgetoga
acaztgatac
tokoecatoec
agkggeagot
cotgtatygga
gggatctogt
gaatgatggt
rgoteagaty
cecttecteab
caantactal
cattyggaaal
tbogagacky
cotcaagkby
gettaaagga
taacsctgga
aaccthotet
cethtacgay
tagggaacas
glgtigoace
acctacloggo
ghgagelbitt
cocatygan
ceotbtgetaa
cacecectges
tecktectua
gaaaagaces
gaattecagy
chbagacacta

agttrtooit
tocongucad
tochgogaat
ataactagea
agtttgaagt
gztaktbocucy
ghtiagatgge

3000
3060
3
EXA

GO

120
180
240
300
360
420
480
549
&00
[3:31]
730
780
a40
200

E S&0

1426

1140
1200
1280
1320
1380
1440
1500
1360
LEA0
1680
1740
1800
1860
1820
1330
1588

60

iz0
180
240
300
160
420
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[GRYAcIARY
trlag
gactatctba
ttaaaccoat
zacacteaag
geoaggattia
cokectoage
Licragkgtg
tgoagtatit
guectgtaas
tigggtagaa
ctatbaltag
gacatteaas
acktagaaaa
cteactggtt
toaackacty
cteatygesa
ataggetgte
gttghietlyg
cogtaaaaky
tthtbtaggag
Trrtivtiet
yooaacagga
coaacigaag
alasciicct
gatagtagac
acttkactet
mtgagtgatt
actyhoatty
aagtactctt
sazaactaaz
gitgtgbitt
Lagacttcca
caaatggtat
LEttagacag
gatectobgat
goctaattay
toagatatts
ctggtgtate
acctagoagyg
catctticag
agtctitatt
aatgtiaaan
tttgtatgot
ctaggrgate
thgktatctta
tkaactgta
geatcighbyg

33
2043
C¥2.
Hoires

A

AA A

<d20>

aatbcazgat
tortagattl
gockktcagag
acctyctaca
ckbktthocay
vaglbytotac
Lgaccttack
gttectgacag
cieligbata
ttetggazaa
Lyaccaazta
atgggacaza
toatgggaga
qantbgoctt
tetotigaagt
ttitkcotte
atttggbate
agtatgttas
gctggatcct
Tebtantget
gRaABREgREAT
tittgotaaz
aggataccay
gacactagyt
gtooticaas
tgattoteaa
cattyatogs
atgacctett
atttttangs
taaaaasceat
ackgggatgt
sgasacagos
taztteocaca
tesattgttt
ftgocaaattta
gattgagaty
caatcatttt
tttggtaggt
atbeacttta
ttgcteoagtt
atyocatteoa
tgacttetes
ataaglitaa
toaaatattt
tottgoaage
attetbttat
cagteandat
tatszazcat

sapliens

<3ZL> misc_feature

<253> Incyte ID No:

400> 39

deaacatgge
COLALocegy
COCCgACATS
ugegtgacag
tetoogugeg
atcgoagytyg
ggccyagtoa
gocbygeace

dackgeoegtg
gtgagygosg
acgtgtatto
garocgggte
cacttceotc
gdateatocoy
gacacogeys
coggggrbge

qyttgtoge
ttteagaact
agaggetatt
gaecaagaaet
ggtghtttoggs
dgaacaacch
tocactgaat
cactactgat
cragiilgig
gatgaktatt
attatittoo
aggaataaat
aaabaatttt
abtbttangs
teottacaca
agetgactit
cigtiacage
ggatagkhge
aacgckgatt
gtoectaccat
geckgeangh
gukaggratz
tgbetetete
agaatascoy
agagtiigaz
cazaatctaz
atactttaas
tagggateat
AJARACACRT
geabtthggay
Leckglgtgh
cgaazyllth
atcagaaget
gaagekeaaa
aaagragaga
aaaackeotog
tattkbttge
ttggaaaatyg
tboagtbigh
aktatectcke
tgttatcaag
tktthbgaach
actbiatatt
tatktticay
acgtteocact
gagatgttet
ctygegetty
aataaactht

TO064803CEL

gtgeagogoec
gootoogogt
cycaodboac
corTotcagt
goetglatks
Largaceyda
cottooteag
cagagtoeac

cagattthtyg
caccagotkl
ttetatgaac
getebtgtay
teottacagea
Loggogsega
ceacazagac
eaczasartg
abgititete
cannataakyg
maachoggak
gaagactyce
gragattatg
gabryttton
cratataagt
atttttaaac
cktdgetett
tectgagtea
tocackobge

tkttaag=ata
tettagogac
agtatgacaa
atghoakiblL
tacettatet
ansasatyaaa
gcticasaaa
taggtcaara
aaagtanttg
acacaglgoo
Tbooatbbta
atitttazaa
atttitavea
tagocaabol
cottaaangsg
teackeooty
gagaagtgay
tectatcaata
AAYFLCACAg
cteoamattat
ggctoaaaty
toecattiggt
tttgtoctca
ttgttacaat
ytaacatttt
U TARGTY
ttrtgagaty

cgggebgage
gggatcgtge
ateegogety
qgtgeotetat
ggtecatoet
gegogddosy
coaggogust
gaggaacceg

37/49

Eagmoagnga
taltacccac
Etcgbictet
agytacattt
aaacaalttga
cetggaatyy
cttettacsa
gagtcaggta
aaaactby
Stttgoggha
actttttaga
CAHEARAAC
tteoattgot
gtgytteaca
tgtbcttteoa
acoccttaasg
aaacaactea
attotbcact
tgtoacaaas
ackytasay
ggtakteakttt
Litletinac
acactoakbte
Erobtasttg
URIsAARTAT
ttatotoana
ctEtrtksge
gtocagaaacc
gangatgtos
thttccttgan
aaatgghtth
BagTygagaas
ttagcakittk
titecataaal
gaatacodtd
tecactTtra
gtctgantet
cetzattggt
tgatttacce
tactagaaat
agtiggteac
gaasagiglka
ticecctatt
taoggaatca
clactatcty
tetancttin
gagtgattiey
Cgasaaaaaz

gacageaast
cetottoagn
tgtgtatact
actbcadgges
cekbtctoca
geguggaace
qacooggacy
aagtcogagqqg

(244)

PCTATSNO(35095

tagtanbthy
tyaatittea
agtbgatchc
cotaagesgg
gatgelbaaca
taacttittc
tgaoctgght
tktigtacki
aagttectes,
accagtyrag
gaaagggy
Coagactatyg
aatgaatity
baaagyctey
gtikbtatgat
aocagatatat
aaatattegy
tactococtelb
atititesor
ctagetitaa
asastztackt
ttoagcagta
gtettgetkba
Ettacatttt
ageoagtcaa
cotatgtaca
tttttaaaat
tagagacaas

tguasatacy:

azacatgatt
conkhbbbat
acatiatatt
cikyrakcac
gEbtgbygaat
amattatygy
gqtatataatt
abckghctat
gootasktot
ckcaaggtta
acbiygohig
oggattotaz
ghtitgotitia
ttgtcoittc
agtattttag
tatatactat
acaaatgttt
ctaatatbga
aaaa

ceagogdgat
cogotectgt
gagacgeara
asjoCoccoy
gectcotooe
coggunccat
aogggecagh
agcoogagyt

480

540

600

EBO

720

780

840

400

%60

1020
1030
1540
1200
1260
1320
1380
1440
1300
1360
1620
1880
1740
1800
1860
1820
1880
2040
2100
2160
2229
22870
2349
2400
2450
2520
2580
2640
270G
276D
2820
288C
284t
3000
3060
3126
3180
3240
3294

&C

1o
180
240
300
360
429
480
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cooggaieag gagoaTotgs
agkgogogghg ctatgelaca
cytccttece gacatogage
gacagtgthe atobocagtt
gtacaztong asghabctos
gtemtoobbe atcccoygsa
gutagoguay goocagttatt
cgaccagegy adocggatge
gggclacatlt geaggotocs
ggbgacacey gutotagung
geocangggga googtggage
ggeagatcty agguclolog
agtectogrt gtaggecto
gaetgatecs ctgatotgry
cottgectye goecogtagta
cckcckgtee atgaactagy
cegacgeboe acegooegagy
gagocectas ctecatbggos
citgtocegag ttregugote
dgugegacgea goetteotygy
gctgcacgty cagggectoe
CCAgCgIUgc cgTlonacec
teagetavet groacatetyoe
taaccccttg goctggoooa
actacatggy tsycbeagga
ggrageoorsea agogctoggh
ama

=]

<210 40

<211> 1815

=2]12> DMNA

«213> Home sapiens

=220
<221> misc_teabure

agegeatoac
tcantctock
agttettoas

i /ridcart
tatgonggas
agcattkctg
ccacesboge
teageoakesk
wnaylyanggs
togtggsegt
gocackoaga
caagzaatct
gtotoegagat
coattygect
geategtagon
coatogtygge
ccbtoragat
tgatoteotga
tgcagttctc
geacegecat
tgcacgaacs
gogtaceoot
cacagetdge
gothecagay
Aaagasniag
gotatttgta

<223> Tneyte 10 Wo: T0356768CR1

=400> 40

caccactggy cgotgegoge
ctaalygrag cogggoroho
Egctcoacge ectoctyega
gogctgocyy catkaghooy
rgarctigecs catbeaggas
Ercoogatea cotagiooty
goototttgg agoactgott
tootgytyaa taamcatotoh
caggetaectt tyagatdate
geatgaacat ccagoceoate
togoccatgay cleageeato
teagggaget cotagubgae
coggggeget scagotagec
ktpactotgg agacaccgag
agkbpctutgy etytteatay
ttttgttttt gttetittgs
agtggtgtga totoggcton
Eeageoetoet gogtygotar
tattattgta tttittgtaa
cobgagatoa aatgatoete
ccattgtate Sggctagrab
atkectoctl adycagootg
sttagtooay acacctyate
soteengt eteagectoo
t catget tct-gggteor
ttecktetga agagggegll
cetesbheet gectatagayg
aggyaggoty agyoggeag
gtgggaccer alctotacta

&

tgeccttooe
cckgugacag
tetagaatga
acttttocagt
troaccaaty
cttatgtygh
goaggtocot
gtggtgtear
atgetdydan
tacotgragy
tttacggeote
ceteaggoct
tecctgecte
gocotgeotgg
goatgacecoo
tttbgtbbgy
ctgcagecte
gactyutage
agatggagtt
[oialalalod Sofele]

gggagh
glugkoeetg
tgoctagogh
taagtagatyg
accokclgag
yeacaatyg by
aythayadea
zheacgaggh
acaatacaaa

oggeoctgtet
gaactacatg
categuygac
gooacotyty
aattgacktc
golgotoote
geccacteote
ciaciktgee
tatugeigya
tetgotgety
tLigocacee
cakctitgos
cageogeogy
GetUIgenet
cacttatatt
cgacattcoty
cytygctogbes
cogoctgege
gokenlgeolc
ctbeatbgay
agggtccaca
ggccagtgtg
LTal < [cfalalulel-)
ggac:ctggg
qaokocacds
acygaxtaaz

toogegoaca
caggacctor
thoaggyoag
thggoctataa
agacatygea
cectoatogt
togocatcac
cageastoet
gadtaotogt
agagegoocs
toogyatcgt
ggooeotgot
tgcteoootga
cagagacgag
abbtgktlgate
gACGOEGLeT
cacckcocogy
soghguears
toacgtottt
ctoovaaagt

g aaclgbccca

closkbguoat
actgeaacod
gyactetagy
aktgttftlee
chogotttbga
agctgggego
caggacaban,
aattggergy

3849

acogooagth
gacoget bea
agtagotcty
tttgyetace
tgutcocotgg
ctyrccegey
attgecogace
attccggtgy
gactggeact
tteoctggtay
cbgaacecoca
ckoaloacot
cEoogocnot
gacaatLac
tteatctica
ckgtacytgg
cacakgaEgy
cggaactyge
Lgrgcgtllby
geogacogea
gacgaccyggs
chrakctgan
CCCCACyAnY
cogtglgoca
gaFggakonc
akttigtagee

agckgoogge
gctoaggocs
gatectgete
cetetebate
ggegegtact
grotetgtat
getgggasgg
gtttggattc
gagagtoaat
taaggagcte
gatgggacag
gehggeaage
aagoocgegs
thekegotig
ageacgyaay
caoctetgter
goocaatogg
acgobtgyet
goCTagTgoa
gegtggatta
coaacch
gtenctatat
agagetooty
CeCrCaCOAT
trettotrtoa
tygtlgayca
cagoetecacge
agacaggnct
ghatggtgye

(245)

PCTATSNO(35095

cygokbeteat
cogtguyokbag
ggcteoateca
tuggtgacag
tgacackggg
geetygtggg
tetttgtgge
gcagtgytet
gggetotgag
tgcgggag:c
ccteghagghy
oo iyacegy
ccaacecacy
tatteetoghe
trggagagac
tgatcootac
gtgatyctgy
ccoccabtoctt
ttggggeact
ggeggycaca
ttgtggigee
aggcigcogc
ggeatygonc
gcheccagac
tobooscagy
agacmasans

Lraccgetip
ciotttogas
ctgaccatet
atcaatgres
YOAGAgTCRT
cooctgiaay
a=gaagtccoe
agoogeanag
goaggrgtea
cgaggagota
gtggteggac
tgaeotgatge
Tacctoctea
Toccaggetoy
thttettett
coeaggeleg
ttetoregoo
aatitttfty

gtotoaaaet 2

taggoatyay
gagocaiige
tyatgohgaa
[Es (otalereteicel |
tatgegtage
octbeetbga
aastttotcay
ctgtaatece
goacgacaky
2egtococitgh

548

500

G6¢

720

780

2an

500

B&0

1020
1CBT
1149
i200
iz6d
1320
1380
1440
1500
1560
1620
1680
1740
1500
1B60
1820
1980
2040
2043

GG

128
180
244
300
369
420
&80
B4l

650

1560
16290
1680
1740
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ggteacgget getgggaadgg ectyaggyegyy agagrrgett
gragtyycoy gageattget togogcotyy grageagagy
gocagtaeas actgonctes agootgataga cagagtgsge

<210> 41
211> iz209
<212> DIA

4213= Rone arplens

~220>
<221> misc_feature

223> Ineyte II Neo: 5674114CEl1

=400> 41 .
atgggretgy ctagdgocet
gegggedaty angaggaggs
gtgcagtcac cogtgggccg
gigegtitoy taaaccigyy
tgegtogacy tgoegotggeg
tggctgetect tegyectooc
cegocaccye cogegescky
gegetygege cgeagacgto
goocgoetgtgy cogocgtggh
gtaggtgets toatggecaa
agedadaacg cogbegtgye
aacctgegee goagocacoh
gtgaccooag aggotnagta
ggaggoacey ategtatett
gecaghteocke tgtatgagck
gloattoley ayggmalagt
atecctggty aactgetetyg
cagtalgagg tegackateg
tgcagtocks aggagotuga
treaceggot ototgactye
gaggaagaby aggacgatga
gotagecooe gagtbocteac
atgtcoeatt ceooghgtat
tetockuora kyggggoavg
ytygtaagyt Letgooatge
gektetghge tecctoctga
chggalcacs caagaggaza
abttytbyaco aggdtgagaa
trettgasea geateagana
agtgttgert ckcaactrag
aggdaagoh

<210> 42

«211> 1730

<2125 DA

«213> Homo sapians

=220>
<221> misc feafurs

mcfecgaste
cgggeeeggy
gogoogeggh
tggecaggge
ctggatgtge
cttctgucte
cttoteavae
catcgqooac
getogeagkgo
fatggocasa
gotgegoyac
ggtegauyce
catcoopoty
aetegtgtes
agyacgtgos
toapgocacs
gygecatogh
cracttocak
Lusacgogon
attttattat
gactgaggaa
a&ccaacco kg
guaccotiae
tgttecergaa
clggtgacce
gaacestita
agactgdcag
dJeeaatdoha
brandgagttt
ccaactgagt

<233> Incyle 1D No: 1254635C31

<400 42

ctttggocta tbataccacy
atagcaacaa ghctagaatt
craagaatya gotattacoy
gugetacoccye cagagcacat
aaagalyggca gelgtaatgh
gttgavakcl Lcaccmalct
ttatettata theketagty
catggcgate tattaaatgn
acagogyert ttibgticte
grtactgaay aatghictgh
atcataaata cotbtatoat

gatgotazaa
ctbactacta
cEgcagetat
tatagetgag
ckacttcaay
tgtggacace
gitgatatit
teaagacakc
cckagagace
ggzcgigoce
tggagrigoe

ajeggogos
ttgtgoegen
cgokteghen
gegegetase
chgotethot
akkygcctege
ghguecager
ggegtgogon
aktycogaet
CoCaagaage
cacegoehet
cacghgaTtyg
gaccatoagg
cecataacca
gagctgosca
geeatgacca
tttgageoag
cgrackiatg
gageagyett
gataatyaac
qugaatgaag
gogebgacons
ceaaggrtage
taccgacagy
accakbggaca
toageotgat
tlolagatke
tagactgoet
JrAgyroteg
Agcazateat

atggtichaa
caaaackeac
catzbtatca
aagaguacag
racatthtty
zaghgyogas
ggcketgbet
acacottobyg
caaacczoea
atggtgatec
Thguorazsa

394Y

(246)

PCTATSNO(35095

qggeseguya ggoogaggrt 1800
Etgeggbgag cagagatfgt 1880

chkocgtette

tugatbogay
acgggtayge
AgEaagacyy
tgagogacct
cotgetoott
tgcacggoya
tectggooge
gogbcactga
gqegtgotoga
geRACTAYAT
secteatytg
cecagohget
atgkegatglh
togtecatga
ggoctgactt
cacayigtcy
ttobottoca
aggkcccagg
soracagest
Lrgeretgag
tggaaacaga
tgeclenatyg
sagatgyagy
colgctggal
tactygacck
tootragtch
ctotatatgy
chggagaays
aticacetaa
crgttotaga

chgaazacce
chgyatcoct
abtgoggacys
caagaagaog
gagaatatag
atatgttict
thtugcteat
ttgacanayt
taggatatogg
tecaghkezak
tagcaractoe

aznan

agacagaagy
gocggcacey
gcactgoaac
gttoaccaca
cotogoctee
cotggocogco
cttootette
gyagtgeocyg
vgeettogte
gotautette
degegtagge
geagcecagh
gggckttgat
gatogactct
tgagetggty
ctrgbectac
gegtggeton
gacaccggte
caagbotagt
ctgatgosag
agatgyguct
abgeanacly
gatgoggcte
azatgaclag
taattcotet
caccagaati
goagacctag
anagttygead
gattoaadgy
comcctangqy

azaccaagas
Aagyrcacaly
aazatacocoa
aktacttcac
azgckatgtyg
gatatktict
agecthteat
ceatbottte
thtakcgokut
citaagkkge
Logasagaga

1835

60
120
180
240
300
360
420
480
Gén
00
&§60
T20
780
2840
200
60
10z0
1080
1140
1z00
1260
1320
13&0
1440
1500
1560
16290
1680
1740
1800
1&65

G0

126
a0
240
306
360
420
480
540
600
BEG
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grecasaccs ttogtiteng
cteabtybygge geat toghoas
caackhchoe gotatacags
aaatkagtca acgaccazat
catygagagee ctotghalge
ttggtgacat ttatotabac
ratgkiccoc gagaaatlot
zagtattaca aagtgaaclg
totadtgeca ageaattgga
gttegagaat cotgoacgte
attgbeagea getygtyaasa
gaaacacckt atcagaasge
tegtcctaaa thgoaattst
gtegtbgtaa acgtgoctitt
aagtagagta agtitaaactt
naanktttthe thgttogeca
tttatctitt ttattatctt
cpgggaatga aggceaggaag

<210
211>
<2iZ>
213>
“220m
<22%>
=223

400>

43

1147

DRA

Homo sapiens

micc_fearurs
1neyte 1L HNo:

43

gragrtytct bbtocggoce
gyakogoowe agagegrtyge
Ltacotgigeot cagocakgge
wagyagggge tktgocctoos
magetgboeca cethocotguy
gttttretga goabtgggtr
ctoctogbtg cotacktoat
satggagoeg tgcagdyagy
ccacagugec cagkgggote
ggcteectge tgokgggect
cgggroteat tecteaczabt
ttiatggebe tgggaccgag
tecetgooge ceegatibug
Trgdgogetd gotatgotya
Tttgotgtes tetktaacay
ggaccoeage cgggegatec
ctatgoockg shittettte
apgoctoote tgtgactorny
caceggoctyg ghoatgthitt
2ARUALC

<210
“2L1=
<212
213>
<220>
=221
223>

406>

44
2745
TR
Horo sapicns

fisc_featurs

ctactitogea
thtteggoca
agmcagtgan
catoctgyte
cellyaccge
bggtygabtoes
ctuggyceat
cttacegtet
cLyggaaagac
ggacacoaan
ccctgaggag
beboctoact
gAggyetane
tttgazagty
gotaaaagat
attttgtatt
acatgetigt
gaggekpgaz

16705385CEL

coutgeacte
gteutgeggd
cagcragags
tgocaatguy
tgtugtguty
agragtddgyt
cechggcacte
cggagoctac
cgggtactye
totaggtggg
cotgeotgole
ggacateocge
ccackicace
ggactacaco
caggoatoat
ctotgggrac
totaeagoot
ggotaccroa
cgttetgbtt

incyte ID MNa: 1856580CR1

44

SggCgacges agqugaccoca
sgocacaggl gosgyctgag
todagegody cagtocascy
cggagoceeg chggatetoe
tagavatgco ttcoctteggbo
ceocogagege chgetgetge
gooctgooeag ctaclcoctg

cgaatcocga
Cgaggeatyy
tagegggtag
tggobgecac
accgogotad
taceotyoay
cagtggctga

cttataggta
aacracy tog
sggaggatga
acecoggtaa
aaagcagtag
actggaacat
aggtitaakga
caaggaaaty
cageagetoe
cogagecgas
sceaccackt
thasacagasx
aotgaateat
ttatggetat
amictaaaaa
azgaatgeta
atettcagkt
taaataazaa

tcogoocgag
tgggleacch
teacchobge
groggRrgte
ceccuctutoo
catuiiddgo
accgtocten
tgtateockec
caetaggyata
atztycacet
toclygetoen
ttgactoota
agecttcasca
acgggageey
gretouaggce
galegtogos
cectborctyg
yriteacoat
battbttota

gtgaageaac
votCaggage
agecoogeelt
CoYCRnoLes
gbeaggdeay
cuotgoagay
agatggattt

40/49

tyagagatgy
Lagazygasc
cratggcath
ctattgtcea
ceanagalaa
ctegecasto
atotcttgyn
tygaagtata
acatagooas
goteatttag
cogeracaca
totetgtaga
troatsttes
gttttatgak
tteceatagtt
thaagoctas
ggaggigtay
tazastgatit

goggagcese
Aacceskbby
tggoetacey
cLggaggyys
tgtccatagtt
tactgoagers
crotetgtage
aacatcgatg
aggettyggaa
Lgggagccgg
tygeckotgl
ggectggoce
gesgtaceck
tgatgaatit
aacatghead
gtogenbaca
gtyccktgat
tthgyacaga
acteokgratg

tagmactess
ggaggacaes
gotgegeayt
cgomagecta
gtechatege
gaggotycco
cgtogoogge

(247)

PCTATSNO(35095

gaagattige
agttagagcc
taaagacrtc
tgaaatty
ctklyagath
tagaagctos
agttaagagy
tgocdeatth
agCancasca

tgoagttges T

tgaalkatagg
atoceanaty
agecaatona
gatgotyagt
ctcagttath
ttgattasan
tattcnaaas

cggctogegy
tggettecte
getoetygyg
gtekgooogg
cageataght
cotygecaty
categocace
gactgegaty
astgetgtat
cectecbatgoo
gotoaboaght
caatggetoe
gaaggacaac
tgeccagrgbo
aggagetgaa
ccktetbtogt
dctagayges
atcaccggac
accatgaata

gagceratgaa
goaactetoce
tggaaa=cct
CHCOOCacor
cacgggakgy
atectggegt
ctotcagktn

720
FRO

G0

60

120
180
241
300
380
420
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gooteaclkge
atogecteta
atgtgazket
agecogerts
tootgogkth
ctycltgokge
tocoeaEgoe
tagotyacgs
gugacoregk
tagtctgggs
cgtactocth
ggckceckten
tcaccgagak
tggagageat
accagragek
cggtcacagy
cgygyggret
totactaocak
tegacaccaa
gculgagoil
totototgot
aggttotogt
aggagatcck
cocatgtoty
tocagaagen
Lgetgheoge
acctyaggoa
aszagyttge
tgttceopgaa
gootggebga
gtccacggea
getygetgtte
gacagactght
ggggctggea
aggaglclgy
accaaggbgt
agasaseghyg
agfganacoas
oatatgtace

<310
<211
22122
<213
<220
<2zl
=223

<4C0=

45
3204
DHA
Homo

catroccooag
cickgectte
gggecocace
sgoelkygtgotyg
gypytterty
cgtoaccato
gtickttooty
cgtockgaoy
fleatceogta
tgecacgaca
srradggtgack
agteocggate
ggtgeaggas
tgeggtgges
getggecato
cagctktgga
gatgacggga
acegaaghel
gatckbtoagy
cchgotgtoc
catgeteety
ceotgeageeg
aagocgggoc
cagcakogas
yggegbegeo
tgacctgaag
ggagcCagog
cotgeteany
ggtteotighe
Gaasccooty
Frggyagtyy
<octgguatga
SCGAITAATC
goacsotbecs
paggegayte
gtcaaatgac
atagctbrog
vcotoaccol
tgtecgteay

sapiens

mizc_feature

Incyte ID No:

&5

ogacctotogg
agetggeges
aggaee tyag
gaakbgythbge
atgacacoac
cgocgogogo
geagoctgeg
cactedgaan
Bgatggeegy
gagazgatgy
maccagekgy
gatygetoge
aanctgagsy
ycteaggeak
egrasguugs
caggtyggaca
clgoraceht

agetactyeg
geocaantnc
cegogoagen
gtgllbtoogt
Cgeocaacta
aotogogoas
actogasgyy
fgeaccicooo
ggcagtcoyas
cggatgzoan
aaagcooigoa
gtbgtoote
catcagoact
atgotobacs
cogackaget
cackkbatcl
catocttgee

gegetggect
aboggctgct
goenthatygt
ckpgootice
chyggavtica
ggetttogac
caggrgtacc
rtggtoteca
cacctogagn
gotegraaocg
guakacoage
cageectict
atgggagocy
amagcotteg
dytatcacca
cggrcagsag
glgetggtge
geogbggely
acgototgge
ttckgogagy
ractotgoag
gooagogges
ctggaagtgt
tacactgh

ctageotity
ggqttocagt
acccagoccth
geataatdgy
actgbgatty
agcaggtaac
dgotoactygy
coctettign
ATUIECRIFY
gecteaceay
afcteeteth
gteaagtete
Tgattbtgta
glocacttygy
tytygtggatyg

W

S530144CEL

ccigoaayece
JyggCgugac
PgeCeagguy
gtgtggghes
tras: 2 Ral o
gagtgagate
agguggicac
ctttccaaaa
Redadygadg
gaattoctetby
goggogtgta
cecghboota
attgeycltt
cascgtygag
ctagutgeca
gratheccaa
teooktooty

atgqetgaagh
toeghgtattth
cochackggh
tgtecgaota
titeclacce
Agatoaagaa
acaccliccr
tgetgetget
tgoecoetog
ococtgglggl
cetteatock
caghracnac
cagctogoegt
catctcagaa
acatgttdyg
tgaacgctes
tgctgtetot
cogtcatealk
gtgttaagag
tgcagtzogy
coaggectga
tgteocttoeoc
coaogooacg
tgetgggact
tgggoetgea
acttobotac
acascatcag
gaeaceegty
gstgctggat
coagoyaaga
vhtectgtgy
aagagtyytht
gtltcoages
tgeonoetye
gtetgoggea
tatttezasa
aaagtcataa
gtyatcattc
tatgttirca

cegectatot
AaCYUEECUrLE
togtgogtot
gyggsaggee
aggegostna
atogogoocs
dtggaagtat
atgotcogaa
egyyyatyeg
eckaagatta
Jaagacgaag
aayggeattec
getygtgooca
angacattaa
taygaagagge
gctghecatee
cagatlotey

41749

gretggaete
crticoctggao
atoctictac
catocagotg
cgkeattaaa
cotgotggga
coggatEgea
gebdgtanty
tgkgeggote
croctiegea
2acaggydag
agooaacgos
ggtgeacoty
taattacoge
cteocctogto
stoggugaty
ggactaccty
calggeegly
arbggaccty
catectgyoo
gaccaagqgtg
tgoeatggag
ctgeoohggta
cagrgagote
agtececgtt
cotggasgaa
agaagacteo
ggcatccaca
gongaatgat
Jaaryaagco
galygactygya
Lggagagare
cuggckatge
Uoaggadyera
tebygigeton
tamttetgig
atootkattg
cagaceccke
gklelk

gegecgoagy
ACEUITUTCY
anacygeyeygt
Cangazcgoo
agaccgacas
gatcgtyaght
chyagadadd
agigookicy
cetgogeaac
[let ctlelterd ol
toazcaghay
tggotggeta
cctgecactog
gogactattk
agratgagea
attogobate
acagkaghts

(248)

PCTATSNO(35095

cogeecags
acctecoggg
mocttocatg
gocatggaay
ggrckicacct
ctacagagca,
gagaccagyy
aagetgatge
agcoghygyc
goootggtty
avsagetyaag
acgatchboot
atgageckoo
ategatgeca
teocteoctace
toeacscogy
acctcactyt
goecegeigt
ctgooro gt
ggggccetay
teagagggge
getotyoggy
ctggagigoa
ckocaggack
ckeegtgtee
goagagazge
attctogace
ghirtgcasgy
agacatgcty
agguetggay

aantgaccte &

chtctagaat
gaggoatect
cugggCagge

cegagagaaa

tttectaaar
tamzzaatac
cacanacaky

ctgegrggee
gtocogyguy
ctggatecoe
agegaaacey
grrgaacakyg
aogoboadan
agtacttggoe
coecloegtas
aagtteggog
attbotcaag
agtgggoeag
Egtgrtaaes
catchatgog
geagbbycta
gotoagects
Locaacttte
cicagcctge

420
540
600
£6D
720
750
240
2oL
26D
1023
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
LBED
1920

34
120
180
240
300
360
420
L8O
540
&no
660
720
7806
240
9co
960
1020
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accotgyabc
aaggaccaac
ootcagtakt
chigatttte
tgggtatgag
goaccetgat
tgtgecatgt
Egaccaaget
ggcococace
Aacaadaacch
gkaatchcan
ctgbgogtea
gaggeektoa
ccatgeecot
caggcttgte
treaguacet
Joggoiotgy
gecaggeact
geebotligt
ggotgeagnt
bgtactatay
gggogecacc
acaagtgoot
ggtggatoas
ccabcoocca
aggoctgags
agitgabgas
cagagoract
teckoaeoot
ceazancadt
tetecacagt
cktgactcat
cbetgttaac
accatgetbe
ggggaagrte
gboteotttaa
cobagaazcn

<310= 43

<211%» 2743
«212» TINA
~213> Homo

220>

cetlickbece
agececttac
ckototegea
coenaangty
Egtagasgat
geolactoota
GERCTGeCTa
aatgrtatge
chggogooag
gotgatoctat
gabtygasge
geggttagey
agktcoogoy
goatateact
gbteagtbptac
ctbcetetae
coraggeete
azatguactg
ggtotootge
CREATCUGOC
cEgecgetag
sccagatoce
trtyagaasa
gegtaceae
ceoccaacta
aabanccoom
agtggggtat
ggagohgget
Legackbtea
ctgacagtet
gclgokeoce
chteoaggygast
cetgagggek
ceactebgag
Egcacagsgt
cbgeataage
cageoaaana

ezpiens

<221 pisc_featurs

<223> Incyte ID Na:

<400 46

tgoattbget
gogagagact
Caanagoags
tokgeagaty
tattagtgat
asccagogtt
atetacctts
chketataghkt
etitetactt
gotaggtttt
taktktakbtc
atoctagtgza
tugtasgaga
gogtaatbggeo
tgaagtilit
ageaatatyy
taccacaty
agecagogtg
aaaaglggll

atgactllga
gycaackaca,
coaatttttg
gzeataagte
cactacyggas
bggototgtt
attgytorat
gakeagbgts
Jggacktgtia
gagtggtegt
Lttctcagag
gocttcaaaa
egalbtitge
attgococaa
aktzgottatg
ettttbteotl
acaggaatgy
cogbbesttt
egtteogacty

chtcotaget
tettcargan
atgtkcczcy
ttgcaatcce
agggrtabge
tecactgnoa
grgoeceken
gantictoco
fengotaaes
cttoagegtt
acagctytgc
2tgetgetye
amcaccctte
cogoiaggee
acagagetge
acthttggky
ctggaagotts
cteatgloty
tegotgytey
bictlectagg
tocctygacaa
cetcocagge
golggageag
taggagatgt
agticttoca
tocotegttgg
uggcaasaag
agtcocagoce
tycaagaagg
cetopaytte
acacetagos
Jtageccokg
ghotbgazac
gootgoccer
gacctgayac
aataagatel
aaan

139115CR1

cogytooact
cthbttteoate
cabiocagga
gattaattoo
gaaaattcoc
tgctbbgeta
thtgtoggean
aagaacacas
ctggactaac
ttetaattat
atccanytygas
acotatttta
Loceghetgtt
tiktitatcct
gatecagotbt
attgtatyyga
ctatgaccge
tcaclaktgk
ARCaaggtac

ceatgggact
cbgactutgy
gcktcteoetn
kgctgoocect
cagyedtygy
Lgtacgglge
ggecclacte
ctotggtagy
tegqeactate
acatggacce
totactgoct
tgatyggoto
ccaghcecene
tgotgeteot
toatyaagoy
Egcitetgaa
rckcaggalyg
cigteatgaa
teaacgeegth
coacattgot
ctbccacoct
crrcetaeot
taagageage
gmagtgtogy
gactaasgaa
geagehecet
tggekttoot
agccatgghg
cocagkkgee
cageaatgec
tebgbtatanr
ggroocbddet
cegekaczea
goctagoagt
tacang

gacaacgoan
tgatagraal
ggaaghtoady
tgrtetaghy
tatgaltlttg
ttttgeoctt

ttatacoaca

acasaaaaca
aggactgtea
tgoeghgtet
agagtgttas
cogaacttac
soctiiikaca
ttatgaattg
gggtagtgee
agotattonk
gtitgocagk
geeattotet
cebgtikget

42048

cgococaaga
agttggtaga
cotgggaget
Laguraccos
cogtaceagy
ceatgoooca
aygeeakgoty
ctuygeazgoa
agecetgate
cagcacriac
ctgockocgg
gogagectge
Locagoaget
cattctgtac
acagoegycty
totaggteotg
ggragcaclo
geatggoage
getcteagea
caktggeocty
gattoogaas
chaccateay
caggbtatte
triggttaay
ttaagghaac
gottegbeot
tocckacttl
catgaektett
acagatcaka
tagagacaly
aaacoooaga
taagocgaca
chetgagget
checoagets
aamoctygtay

: tictaggetg

tatgtttate
attbotgsgt
aaamaagbyt
totacatica
Lrtkoegtbg
ccatloceoage
trrtenggag
attogaatag
toctggetatt
attyctotta
totengasnty
atgobtbtbtta
ghtaakcactt
gattcasoac
tettkbitbga
atogeatboa
araaczehga
gttokacggt
tgtatigotl

(249)

PCTATSNO(35095

ctgtgoette 1089
rgostetgat 1142
agctceataa 1200
gggtcthgty 12560
caggecoget 1220
tigehoaoac 1380
ctgactaage 1440
tggeccoagg 150C
tatggegeta 1560
cagatgntga 1620
cacogeoctek 1684
tatgoagoag 1749
gekgocages 1800
tgoctcatct 1860
ecactggeas 1924
catgetogey 1280
gtoykgotga 20490
agecatcacas 2103
gteetgotas 2160
goontgogoe 2220
eotghagatt 2230
cagoochgta 2340
totggaggtt 3400
gaaatgotta 2460
atcaatacct 2520
goatgaacay 2580
agtcacccag 640
coataaggga 2700
czaccattas 2760
cloootgoes 2820
gngegetygy 2880
ctoctgacct 2840
coiagyaggt 3000
coaacagect 3060
cteoaateagh 3120
tagggkogll 3180

1204

ggageataty 60

gtgaszanaa 120G
cavgtittaa 180
tacttitgic 240
gtgetottge 356
thktgattge 360
chtuztttge 420
ctateattgs 480
ttattagaga 540
atttgatcta 4002
ttactatghc o601
adaatgeite 720
at=ttettgt 780
totget
ctagthbact
thggopatttt 9SG0

tgatgitikt 1020
aoatgunigic 1080
tcltagaaac 1140
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aztbggagga
wtaccctgar
atgbgiigte
atocagtgaa
atgcacatat
cactgagaac
tggetttage
cttgeoaatac
Lanaactlas
totgacatat
atcagoagaz
tuatgaatca
chatusttyy
tatatactgt
agakccitaa
categgtgac
ataantazaz
gtaactaatg
abgatoccty
ttcanttata
aatocgroag
actooctiooe
EECEL LT
ckcccacakt
gecthoctigs
goastbogal
goottgagta
cta

210> £7

<211> 163%
<212 DNd
«213> Home

<Z20>

gleactygeag
tteoactttee
zaglkytacea
gatgeticag
catataccat
caatttlace
“Lothghgot
acagaacass
gggtgtaagg
tooaggetet
tgggtthabg
ctcattggia
taakbgobbig
gackbcigaa
aagggaYFCa
agycatgata
ttgctctaas
tttggagoea
gobgagaatt
aabactucta
sacggreast
atcteoattte
toytgctctes
acatbgaaac
catoectock
coongeatil
ctgggacaac

Saplens

<221> misc_fasture

<223 Incybe ID No:

<400> 47

atcgeactga
gatcggagey
asctotgghtt
gakgtaugge
cagotygacy
goaagatoec
Jaacwaggygt
cceteggtaa
acottaagta
algaagcolyg
toogtanade
ataaagacca
ttgagy=toa
goacoscoab
toctoggeat
gcatgggtet
tmaacaaatt
caaaggtyot
attggtzeca
ccazsccchen
amgeogutya
orrtyategt
catatgagtc
agcgagctea
AYICAYTECR
caggoozgda
cgotttbles
gugyygatte

ggettygagte
duugttuggy
ctyackgqect
aggytatate
Laggatocan
ttggacaaga
tasggazaac
cprageeyot
Ettooaggac
gaatggattc
Setygaacaag
geagoacags
cataaggaag
tgceaatatyg
gagtctggoa
gggagcagoa
gegggoacga
gasggagtitt
agtencacan
gtraggageg
aragottgag
dggtygeagec
aaagcacttyg
agagctggag
agacsankgr
casaontguag
cocagtaggy
gatkaacgo

thtotactht
tgetgtctge
gebggaatga
acaggtygsact
gacttckgaa
tatetttbel
accacgoact
tttoazsaracs
agggalcang
tacactgaga
goctetotan
ggsaaataat
tlitbatagag
gactatacat
ctitanagan
atatttclat
gangitagaa
acatttgtee
ckgectetag
agggeatith
catagyaaaa
ttactgeoott
tgootecatyg
tetoaagact
cackeococcag
Leocategact
cbttgattac

1702940CE1

tgacttebet
ygeaagegyc
qagacatyqy
tgagagascg
acageteada
ggaccchiges
clicragtet
ggeaccatyga
caagtgagoa
gtggelgotg
cttgeaagte
cagtagttbe
atcegtagees
gtgtocaact
cochtoacay
getegeotgrge
goocaaqres
stysgtagga
gegattggga
takgecceac
agggitutts
actygaggea
ctigagyogy
gogaagotcs
cooUagagea
aeb LR TLELD
gtygegyyge

taatggaatbt
tgghotatta
gogeagotat
gigakttaan
gactalaaat
tetaazctya
ttgageactt
gocteackbt
eeRctlgata
soaargagaz
gagataatbt
yatataagkt
cotygttaage
ganttocaca
tatgtatitt
abgtasbogyg
ractgantga
attgtgteag
tctitettac
taanatacya
toatecasaca
acgrctcatec
totiticaca
cagicganac
kceoctacagg
Lgtantigtt
teattatata

aeeccacchy
toagatggygt
nagchgacac
gaggacztgt
acagbiggat
ttggkoigeg
ggacagtgas
acocagagag
gagagaatot
Ccigaacigee
acatgoioat
tgasagagkt
trycagagga
ctgtiggoac
aaggaateag
ctgggattac
goeactbggs
acagagccaa
gusasatoog
cenogoatgl
sagyccoeage
Letigettat
cazagteags
acttickeac
gtgragecac
trtteaagte
coaactotgg

43049

tacteageca
ctacticcay
gaactteotta
EECELEELETY
gaaittoraca
acagboagay
tgtgedtats
tzgacttaga
AGOTCHaBRAY
atotttacet
tyanggoata
Leazmatatgl
tgctatigat
atcagtgeott
teactitiet
taattoggaa
acagctaata
caazaggata
coayctghty
tettgtagte
agcaaqcasn
tLgaggtcoac
cactgbtoos
attgcttott
gcitccatag
Tetgetacet
ctecaataaat

ctgtgoocet
tcaaaaaact
agcagacchh
ctogttatta
atbpatcagt
acktgagegta
toggagaycic
caytatotit
getacaactg
cagggalyay
gaaggacaaa
tootoggthg
cgtegagesg
tacctotgyc
thitgtgote
otgeagbgtg
coasagegygc
tgtiettacs
tgoecatenga
cattgggega
ccaggoaakty
gotegatghy
gteagebgay
caagatcoeat
Tagggcesasa
thigacyegy
geogtgiean

(250)

PCTATSNO(35095

ctgttgetty
coatongict
tacangaags
aaatatatgs
atcagtgett
agacagetce
atguaatata
agagaaacat
ceataatole
cagtttatte
atgasaathta
atyattttar
agtoggaget
tyttgataca
tastatgltt
saaatagaty
chtygtataan
tlracatteo
tctabtcetty
cttaaatity
tocatgatitg
cllggbctcs
thbgetette
ckogatagoa
okolitgogt
gacaateate
atttgttgaa

azactgoadga
ceadaggete
gaakcctgag
vacagaluca
ctetgteoaga
gaggaageig
caaggaange
attgaggatt
ctgactgatg
goagatgage
aaseyecacy
azaaggyagc
gtocacagay
atcnbgacee
Stgmacacky
gtagaactag
accamntglag

ttagttgaca 2

cyagocagag
atctcagesty
agcagagaa
grteage
grgctgnaga
gagatgctyo
atgeogggea
aagugagote
cotecoguer

[

1200
1260
1320
1380
1440
1580
1580
1620
1660
1740
1800
1389
1920
19810
2040
2i00
216%
2220
2260
2340
2400
2460
2570
2580
2540
2700
2760
2763

&0

240
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<210 &8

<211= 1600
<212> DNA
~213> Homo

<2203

sapiens

<2Z1> mise_featura

<Z23> Imcyte ID Mo:

<400> 48

caaggogges
caagooeeht
CUATRLTAD
tggetoceye
accatgoccty
AGCAUCGRGT
casatgeece
tgttcagete
Lygtgeliye
ctgecatggh
tetttzantt
cogtogtggh
ttgaggotot
sgattateat
atgtazaatt
2aak tgaaay
cooggacead
gaacagchge
cotyacagaa
tgcecatcoa
ttlkageckta

Lickg.
chlakitbea
cootoctatd
caccrgacan
ctataaaata

<220~ 48
«Z11> 2380
<Z12> INA
<2i3> Home

=ZA0>

cagyacagc
geetigaate
cagggacaty
tomgaggatg
gaacatiaad
accoacacca
tggccoogea
ccacaggttl
tgagcteats
attocactac
atbigtetre
gatggbctoa
gggectgetg
clhoagttaagy
gycogecaad
acttaacaaa
cteococetcaa
coeetaetggg
bagattckgg
ckcocacece
attgasanty
zatgtacagk
sagaaagasa
agetgttora
totgocecay
satbtthoot
aactotobat

<221> misc feature

<223>= Incyte ID Wo:

=400= 49

ctgagoeatyg
atzagaccce
egtectetkc
Tggagaccos
ggagaacaas
caacatcake
ebcotgooeg
agtettetat
gatoaceada
tggacgeig e
caccaccata
tattaagata
ggotatggte
getggkgetg
ggagtaccga
cotcagtygcs
gottgaageo
cgacchenlg
actggteacc

JUYTgaBagC
toctttogang
ctgotetica
coytaagtoo
gataageegt
tcagttgetg
gagyaccogl
ACARRARACA
ctgcaacagd
thttecatgga
cagcajggga
thtgaagatt
bkgagoctac
atcotgggag
gtgetgegdy
taccagagag
atcctgotaz
aaggaggoca
tttgtceteo

1702342C81

aggdgetyca
acacayocan
gocacckygg
agcaagtbct
tacaagaaakt
gtotoaggey
cocagggeas
cagghkcatca
cLggacchga
akgagcatca
cgeelggagt
tteatectog
attotgotee
acacgttoag
attcaacace
ctattgegae
aaagaagaca
cagobtyorte
gtggacacay
acactgtatc
aguaaranag
btbeaamtbh
ARTAIIC LAC
aatagettoey
ctgeatoage
caattactgt
ttbcoctgaa

1727525CR1

egegEgacga
gococatona
tEctaggkta
toctacoocay
atetrootgta
agaacggoct
ggacbLgtogy
Ogaactitty
aactotgoan
ccaacattac
toagoggbct

tycccagte
totteatott
tgctoygogt
acarngggdogo
TgCayFAZac
tygtgeteat
geazggotgt
tecteateoty

agcggtyang
agyadgcaga
acgaaaagyco
taaggracit
gggagaatga
aggaagscag
coctkgactt
teatetgett
agatcatoea
cratotbggh
tebbtocacca
aoakbtgnect
ggcbygtogog
aacgycaact
ttgagtteay
agcatggact
ctytckoaty
agaggtttoy
ccktgkggaa
azargtates
ctggacaatt
cacgigtata
Ltragetgee
retoagttte
cagottotag
acaactacty
anasaananna

gyELEEcgag
UAACAPARTC
categiysty
goactotact
atteoaacato
acagtygccoco
asanaacyalg
totgocaggs
cagtttectc
tccaccgagecg
tattgacage
ctyotatigy
gotictgege
gokgonalas
ctecatotee
chggetpgee
ctkectgoygg
gygacagakg
caligoctas

44749

aancoaBgac
gocagaacto
agtoaccone
cacgytegty
agaggaggag
eyetyocagce
caggoguay
ggtggttoty
gueocgacaag
etbtbtbatey
caaghtbgar
cotgttecag
ggtggeccgn
cttaaggtta
ctyctetgay
totigotgan
gyrebgtgot
tttgatacct
gotecagtac
cattttotboa
gclagttgta
ttaaggaact
accceathoh
cocaREaggy
gtagcteocal
tatzaaataa

goolacygga
tgcacagatg
gooattgtgy
gaagectact
tteagctgoa
RCACTCLRUY
tictazeaga
gtacocotgga
clcocootetn
checcagagn
cteaatgase
atkcttattg
ctggtggotyg
ggcatetact
cagotyggytt
geoongatog
cagrggatic
atygtekacca
tgggecatga

(251)

PCTATSNO(35095

goagagagge
zcaaccagat
agggeoragy
ggagacgact.
g2ggaggang
crtgacgbte
ttgaggaaas
gatgcocteo
aztaactate
atggagateca
aroctggatg
gagoaccagt
atcatcaaty
amacagatga
aaggazcasy
ghgaactara
gtracyagay
ckozohooct

cacoaagage
tgtrgaacac

taraaaattt
gatgoatckg
agaaaagtet
gtacocaggc
tptttickyge
dacaaciact

agooaghoaa
tocatocbgetyg
cotggttyta
glegoatagy
toctagbocady

tytgtgtghe

ctgttgggga
aktatgacggt
clocagetet
toacczatga
gagacatcag
cootgggeit
gaceettigt
ectrctggga
teaccaccaa
tgtbggegst
gtatigooat
tgttotacco
ctgeotekgla
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cetggetaca tegoggease
ctygtgagaaa gtgecaatsa
gtgu§cagqg cktgatgtgey

Egtet

caat ctygoagaict

ggcoctogge caatgogiod
goccraggac atcoectzoctk
cactgygton thoueatily
cttagagtat attgaceaca
gtoctgttbe aagtgeotgoe
tgeatacate atuateycca
catgetacte atgcgaazcas
gobglticklt gggaagebge
«toeeggbege akocogguge
getgeccate atgacoteca
tthopgcaby totgtagaca
cggelecctyg gaccggcect
gancgaggey coscudysca
gactgoacoe cagooccaco
tttgtggtaa aaaaagglit
taagagucts agocgagcan
gogtgaaacct cogtototar

«210=
211>
<21z>
«213>
<d20>
<221
<A23>

<400

51

3038

DHA

Home sapians

misc_feature

coeagbatgt
atzcatosty
beotbecagay
akygggetoot
togetegage
tococtliaat
gagoccteat
agotoagngg
totgebgtot
tetacyggaa
cEgtcagrgt
tagbgytegy
tagygtasaga
tockogggys
cgehektact
cetacatgte
aoangaagag
ghecagoeat
Laggocagge
abcacctgag
Laazaataca

Ireybte ID No: 2289333021

50

aggdycagdy aUgeogycRe
ctgacgoogg coacgoadgoy
cgogagagat ggaagegecg
tagatatgga tgtaatgagn
aagaacalga geoangagebkh
geattteatt tgtacasact
taggactteoe attggeaata
ttataggaat tatttctghit
gictgaggtbt tasasaagtca
Lyagecotty gagttgtoty
ttctggtgat aacacagoty
itpaeacaayt toatgeagga
catczaacce trgtgagaga
catctataal tetttkggte
ttycoascgt thtoocatggot
tocoagatoe ccavgacatt
gtactgotgt atktgettet
nagaateaaa gogittoect
atgraacatt agetactita
ctitaaatet teccoaadgal
grebttbtgt gacatatica
“eecatccaa atttcatact
tggttagtat tacttatges
tegttggags tghgageage
ttacatttic gaaggaacak
trackggagt tgttggette
cktackecoome agttgtageh
gertaacate togttigaza

totgaaaat tatcaagata
azctotgttt totttggeac
agtggtaaac ctatgaazaa
ttelguaaat tgaaaazatt
tetittatot cagtasgaas
crackeactt gagaasagas
&acasanaage teictooaga

CAgYCICIga
gegggagagh
dJegacgecyy
cockigataa
ctgockgiha
attatgcace
sanaatgeay
cactghatge
acaktiaggll
cagaagoaag
goattetgta
ttcockgoags
agmachot to
ttcatbeogty
gtcagtotbig
ceaatagtpg
geagreatay
caagcogtLga
guatatatgt
gtatggttat
attoagttot
=aakoggaarge
guageaabts
agoacattgy
tataatacat
Etattaggta
gyoacktccas
tagtaaaage
actagtaaas
gatattazts
teckbgobtt
nasatgtaas
tacchbaacs
Laggatttca
teoabooctglh

aetatgogoa
TRSCTCOACE
ctactecatos
ggggctotic
eilbgee
ctotge
cotgancotl
agtgeagaas
Hdaaasatth
gaattbetgk
ggtcgtocky
aggagtggeg
ctetaagage
ctakgtcate
ctgettactg
caagagoctt
gaagaagtga
coancoboac
geoshggete
tcaggaathe
aaaattager

toorkborogg
gagoactany
eggctgeoyy
rtgegragaa
agaagyeatta
ttctbaaagy
geatagbgetb
acatattogh
atagtgacac
vageatdgag
grgthtatat
gtazagktobt
acctargoat
zactasagas
tgataattta
chggitgeaa
gagtogtoot
atatkggeoat
gkilceatga
mbcaatcagt
atgtbtocage
aaatcbghbga
Ctatteeteg
coctaatact
gyatgytect
catabtataac
agfaghbccbit
agaatcataa
tacatbgota
trtbgrangt
taagbgtiayg
razattaany
nagztatete
acasbaagag
gaatgooaan

45/49

tooaacatos
goccRccttg
anaggcotan
Lggaccrhia
Lkclactgos
atocegeacas
gtocagatay
cotgtagees
atcaagttoe
glocicageooa
gacaangtcs
gtectgteck
ccccacohoa
goozagogget
daagacetgy
chazagatte
cagctocogga
ttegecttac
acgeotgias
gagaccagee

cagucgagrt
geggragegt
ggegodals
cbttgatgoeg
coaacttgat
zaatattgga
tggaccaale
acgbtgoagt
bgigagettt
geugaityty
EgtatTetta
tatttoaaat
atatatgrtt
totattigta
coagtatytt
gasalaccea
tecactggas
gggaattgtt
tgaaalcaaa
yanaattota
agagatcats
atttgggata
LElagacatt
goecacdttig
ganaaatatt
tgitgaagas
tetazattty
gtettetatt
tatacataas
aatcatazct
caatagttca
aatazaaata
tetkttatge
aataaaakaa
glaaacthta

(252)

PCTATSNO(35095

fqetascacyy
tgamctocte
tocaacgits
actgggtact
cektomacas
Ecegttaces
ccocgggteat
gebyeateal
teaacoyoas
aaaatgegtt
cagacetgoh
tebtbttttt
agtabtooty
tetteagert
afcggaacaa
tyogeaagan
cotgatacay
agybctecat
tocaacustt
tggeocaazat

aggeeiggge
cetggagace
coegaggada
acatcagater

gatcaagagy 3

actyggeatit
EY ctgtqgt
thokat
gotatggaag
gttgackttt
gotgazaaty
agtaceaatt
tgebbiette
cttbecattce
gteaggaaaa
cketttbatg
aavcaaatga
acaacthtgt
gucagcatan
tattootthy
akbcoeckggga
agakeottct
gtgatticet
gbtgaaatte
totatagoat
atktatltate
aattoaacat
thtgtoceat
2atggtazcs
cctbaccagt
asaaat tasg
chtchattat
tactettityg
gaacalgtat
igtacagtgt

1700
1260
1326
1380
1440
1500
1560
1620
1680
1740
1800
1860
1520
1230
2040
2100
2160
2220
2280
22490
2380

500

960

1020
1080
1149
1200
1260
1320
1330
1440
2500
1540
1620
1680
1740

1860
1220
1988
2040
2100
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EEEEDELLUEY
gtatugazan
ttttacacts
tagrgtbtes
tttegtoaga
ttgagatcan
atgtecaaga
atatttbaat
anatcapgEs
gekatgbhet
Lgtghtgheta
gytittgteg
trotguaete
gaatasaaga
tazutigogs.
gacctogact

=210> 51

<Zll> 2808
«2132> ONA
=213> Homo

<220=

aatorcaght
ctocecattaa
taatgytagl
atgaaatty
ggazaaggag
Yaaascelaa
azaagaataa
actttgaama
acltocasgas
tttaanaday
getatactat
gecaccacalt
tttccagoee
atecagchagy
ggatcactog
ctataaaaca

sapiens

<221> misc_featura

«223> Imcyte ID Ho:

<&bO> 371

taggotaatt
tyaccteaay
actgeoasety
ggacattagg
tgacaagcat
tgcactghge
gactcockae
cotyzgazgy
pgootpagtge
gotygatgok
Trcaggtoca
toatoaagea
toaccttcat
acgactegas
tetgeotgeoc
goacctacaa
gogtoaacoy
toctcaccta
tgoccaaget
ctgtgoacys
goggratoor
ggydgckgge
Teacgghgt
cegecgoaac
cteottoece
coctgettec
ctgatoageot
ataaggaccc
goeageaocok
coageeeett
ggaggtotot
avcedyogag
tgectectgy
cEaggggtac
cogggeagee
CcAARCATYCT
aatocttcog
cdgaceachag
aouycteoage
LEREETIISTEN

tthkttacag
tgatcocazce
goeaggoten
gcaggageee
cacctgoags
agacatagty
cebgtetoca
cabtagatace
ceggootact
ctogghectge
gagegtggng
agagageghtag
caacgegety
cetcaacoay
oatggagote
gguctegotg
gggcatgyty
tgacgetet2
gelgteggeg
ggtedagtey
ggactgegty
gtecacgotg
gobtoanciae
egoggggoct
agggotecthk
bgctoggatg
gogtagthbtt
toatgoooac
ggcotggota
cetgguates
gatorgocans
gtogrgggss
tgtracagas
cocagelgel
atggagtotyg
ageggiggagy
coetotgdycs
agtetecogoe
agagaacagt
aggkeagtee

atgithbbkat
cata taa
tgatcticat
araagyyact
gectagaaag
foticbgact
antatgtica
Tgaatgigtg
gectacasty
aatagag=scc
thutogcttg
cctyastbyge
Lgkggoiekh
tytggtopte
agaggccagg
taaasaaaaa

2720354CB1

acacgactte
acctoageoet
tocacttbbteg
ttoagoctag
acdggcagt
taascazgag
goagochgte
cggeccacee
tyggagacae
ctgootyoet
sagectoagt
ctgygockgt
gtyttoggoy
tloctogoag
eCARYRLT
gactgoctay
teecacgtitoe
acgeygoge
agcggtacgh
cggotgoagg
saccagaget
aotgegogoct
Jogeagrgyca
gcoctggege
cteadasace
ctgogagotg
gyCgagaac
actgtagagt
agaccattge
tygocacgtbe
caaggygeca
soccootokygg
ctggatesto
accacheootg
clagaggoan
gtaetygacag
toaggstgse
cracrtacca
atggpaccce
ciebgoteoo

tagcocnaatt
geatcagasa
agtcaagagy
Lianaactia
gttaagtaac
cocaggocag
yottzabity
atrtitaata
tggocatata
gobtgetagt
agotttitta
agaazataga
ctitatcecag
tgtgoitata
agettgagac
anasaana

gocacgitog
cccanagtoh
cgoctattoy
tokggyacat
ztcaggaggh
gebtaacaty
cctttagete
tgooctggas
toetagyaay
ctouctggas
ACCYLHRYAT
acaagggeet
Lgcagggoaa
[afaelels s (ol [
gy ctoguagal
cgeagatata
tgegtoages
tgemyctgoda
ceggoatagt
cgygacggach
acegegoosga
toococogtoaa
AFIIFICOLFN
agecctesay
tyggacataa
tggagtotat
tycackttgec
catgaagate
acagreatos
attgtgotes
cocaggrace
totgtobtay
tycataccoe
ckagagogtg
catatomgor
ttoaaoghogba
totccatasn
cogosagoos
cleaccaggs
CRJCRARCHY

4G/44

craatgattg
altbgcaaaca
cactgbboaa
Lccagbgoaa
Liggtaepaga
gatgtbttakb
agkgttyaak
gtatatatea
aacctoagoa
gaascboekg
attattacet
cacrtoagan
cctttbatit
atcoccagota
cagectydggc

weaggetggt
tgggatbaca
ckcgamgors
gggecgetoa
cglteatgos
aactugtotg
tebgootact
ttacazaagt
cockrageacs
cctateettc
gitgcaclge
gugubegecy
caceotoogg
gggegorate
doagdacyog
cUygtacyay
toocagette
JoogggLgac
gtectgocte
goggggoges
gggctgacge
cetgooace
gocegaggde
ecbgbyaege
attggoceooel
cagatgtagy
toaghgtlhcl
agagattatt
togaazctga
tgeactycay
tetaactoca
JuRCagagya
agottoteca
aactqyggans
tyeggyacta
atgeagetgt
atuuggyacat
ggatcococoooa
clhggazrcace
tgectoocag

(253)

PCTATSNO(35095

qebcatgoaa
ctagasCbas
gataatgsct
ctecottgtt
crackeager
ttoteaoate
ctatbtgatt
cetgagraga
agagasagaa
gokagtaaga
foctbtooty
aacggsgoat
attatgagaa
ctoctggagga
agcatagtoa

ctbyaactce
ggcgtyages
gtctctgato
cLeageagia
aeactggeag
agatctigog
gireaceecak
ariagacigh
agacocqyga
cagutacyge
tteaagtaen
ckeatgggge
goectgggoco
caghtgogtoa
gucccagege
gotcbgogig

googtotact 1

cgockgotgg
totacctate
cegagetace

gtctkcasas I

Ltogooaceg
gaggetgtye
:C-‘JCEGCQ‘CE

gugtogattg 2
ctig 1

21 =Y
catctatgaa

COCRFCAOTA

rgcagacack

getggotone L

cacatcotoe
aaactbggty
catfocacty
aotgeasaak
FTggaEagy
ggcagguga
FUScRgCigs
aagytotycag
Leocagooaca
gcattckong

21890
2220
2280
23490
2490
24590
2520
a5E0
2640
27040
2760
agz20
2880
2840
Aona
3n3g

60

£80

2400
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tgecaggget
Lgagacctag
gacactogge
Totttgteis

<21l0> 532

«211> 3804
212> LMA
<213> Kome

220>

teatecotgt
qagcayagIas
Eblgoacuge
btamaasaza

sEpiens

<321> misc_leatur

e
=223= Incyte ID Nu:

<4C0= 52

cocttkooty
coaggtohnt
aygasartgt
azcazataaa
agackggttc
aggggtaaat
aatallctlt
tetaaaacty
getkbittett

gacagtaggt

togazaatyag
ttetgtgeot
caliugarar
tggtgatate
ctotaaceca
ttctatcocag
Tetaacaeca
Fugaatbcog
accekigeic
cangtobboy
ctigaatagh
coaagagtes
gactttotat
qtacttgrga
gtttamgktge
tactyccagy
teaknglaag
clatagtayl
tgacagbyaa
tltictacga
gatgetgana
aatagtbteo
aatttaktkat
grgaasttte
atetrarton
tatgagycac
tteacattco
ceagathges
gtatttgaga
ttittttaas
tgcoaacans,
atttaatanc
gtotccaata
gamgeraegt
ateotettac
ggeogtgota
ateattectt
caggtobent
attttaaggo
gttatasaga
acotatoggag
gtasaturaa

teactggota
actbtacaat
ggagaogote
Camaatttac
atggtoggan
Fggagaccac
aacagtggac
catctitbta
cagocttthak
tgzatgecte
ggeategtta
ticacatcta
atkgtocogan
agoageayty
aatattyace
ctgagtitta
gragacacar
atgotgaaga
atctaccacc
atyglalcaa
ccagaagget
atcctocagy
ageaatygtat
atgtrgnote
cttaaaatgt
ggtggtacaa
Lgacaazaag
tactgtaalg
aattteooana
ctotgacaty
ageglaagat
acacagaaat
aagetgotte
tyagtkaaact
Ectthattca
aaaaatyita
aczacooaga
ochgbtygec
caatttatta
agttamatca
tgtlacatat
casaatatea
kttgotkcty
atsgaectac
acylcchoke
Egtectoayge
agaazctoac
cilttigtcaa
taatgeeaga

attttactty t

cacaggaagg
gEgtetglet

gaaguoasay
gyctgoacoa
ctgatgtege
rRAaaddaa

3038153CBL

ctaecacted
cggoaattty
cazggattag
ceaceetaac
tagtoetgge
tyaagocags
Eatcattgaa
tteagatceth
caateacace
cgeebgtgle
Laacatcoek
tttbkhetea
gatacatcaa
tactocteat
tggataaatt
tgotittaae
tggctatcat
teghygbttge
cagckeoagat
dgoagangaa
tggaatatet
gagtgaagct
atatgtacay
aatgratatbt
attigacsag
tattigogay
camacatgcot
titgasatga
gtettattea
cotettectt
akatygoeatice
tecizactor
azagsaaggy
ctgtgatttg
ataactbotg
azatoagtts
coanmtbEEE
RAARJCAGCC
atgaaaatit
tattgectkte
acacattohg
agtaaaatba
ctatagetge
gagaacacokt
ttzalittgat
agetgtitit
caagttiate
totcatbtgaa
tectucaaaa
Aauc
ragytt
gtoighboate

(254)

PCTATSNO(35095

gyeoetgetay tygyeacagy ggbggehagt 2460
gocgtectgy ggaatgtact cagtgaagac
tyulacagzaa clgtenangy antazagtyt

caaccekeoct
=zcttgobetg
gtgatognag
asatatgagg
gntegetgga
aatkaactgta
aacagaguag
tactothgea
catoracoaa
Ltctgeagig
gotectgotyg
gotttbtakyg
ggattgacti
gatzatotao
cageettgtt
ttteatcitt
tthctgitet
aggctatgag
cclhbctggga
ackactocas
atecatcaaa
gacaaggecg
gaktgtacat
trtaktlibet
agegktattt
tteaktttgs
tteoctgecag
ggkoacasza
tgeatzottt
atcaactcag
citgacataea
¢atiatgaga
Totgaatght
attlLicagag
toethgeocactt
gaaageagea
Etcckattac
tgttacatec
cottggeaga
atgaataaat
totctocaga
gtteccancy
nagaacktgta
ttokgkgtet
ageraabart
gtbgtitogt
tactgtgtaa
tazattibcat
atetatgota
tacagtazth
ttgticctac
Labctgooot

47049

canagoogoe
ctgeatgbct
ctigaaaaga
ctgoctggaga
getanactgyg
teatacattg
otgaccagtg
ttekboocay
tggstttkhaa
atltiaacca
ctbtttetty
actgtbghog
gagaguaspa
aczacatic
cteatactgt
tcaacaagoga
acacacaaat
catatetaobt
agkgtaligy
accaggayge
Lttgggcate
acagkataac
actagoaatt
scacasaaal
ceacaataty
thtoctaaty
cacotbbghg
toaggaaaat
gatttactgt
caggguteat
tittbaaagas
gattgtgghtt
tgaattatga
tettkeaaal
acacachcat
toaattaaty
goagatgtge
tgaeettaag
trtgacasat
gasaatataz
tLgassagaac
JUECagraRIC
actggococa
cooooakgee
ggcstoctgy
tatkbatyzoe
attkatatta
aagaghtakt
aecaguclgl
“Egetiaggt
aaghbtihettt
atcataaaaa

S

GUTCRACeT
goerfgacoa
assaasgcea
gaatgayygaa
ageogkeoat

ctgtbgcaas 3

ckttggtgea
cageaataty
aaggbbtgea
agusagbigy
gotoakbetic
ttectokoat
agcologktt
gtgaca:

teataatatt

ataatboggy
coebtacatth
taatatobgt
tgeosacaat
cactgockas
aaaataazta
azagdaggbe
ctgaagactt
atgagatoot
ctttattgat
caggaatcag
Laatacaacc
geockeckga

gtgattettt

agatogaata
eattectica
atatgtotta
gtoas: At
atatcitazt
andagtcaas
gqtagattota
tgagoacttro
cacact baag
gtiggeaata
aggtoatyga
atgocasnaacc
ttteeaatya
agtagagaak
gktecetoteac
gtetcackga
ACAATAARAL
ttgtiactac
ctoag
agtasacact
aattghtgetk
gaatttigga
Lettletece

2520
2580
2608

2880
2040
3000
3060
3120
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temcattaza
graggtytua
ctttasaaat
gatatgttta
nacazaasat
agctlaaaat
totctaaaty
scckggabty
tattticaty
totgttaans
tttocaaaagy
aattatatga

<alux 53
<21l= 1lggd
=212> DA
<2135 Homo
<220

<221> mise
223> Incyt

<220

atactgateo
toatgugata
gtgotttgll
tgcetattte
amasabozana
atkttghtat
taktttatgaa
Etittaatgg
tiitktetta
atiaacacac
mLLyyttaay
ttanncaaag

sapniens

featura

oUgoccoeas
aaattcanct
Licamatant
Erttittiac
tttattrita
grttatacac
agazatacat
ttgtiacsaa
gtatiaaaal
ctetagetaa
teataaaghg
aaty

= ID Wo: 3460378CE1

<221 unsure

<222 1651
233> a, t,

<400 53

Aacggatcact
ceeghogyat
atgotgoghs
cbcaaggatg
tacatggbegy
attggattia
gbgant tack
tooagaaghg
atetboagca
tocageaggca
gattcaaagg
thtoagtith

cataaatgoe ©

ateacagaga
Lacatctoas
aancyacyda
totetitcet
atcgaagget
atcaccattg
GRCRABEBAGR
atcatagagt
ctggtegace
tLacazgaay
Licagacasy
chectcanac
gooacactdy
tacctacazce
cttegolbeti
geaggetygt
acegygcacty
gotgbucogy
ggcyascang

<230= 54

<21l> 1663
TEAiZ> ONA
<213> Homo

<220>

€. g, or sther

agrakgogge
ccooegecke
tgetgeagtt
atgtgaggea
tgaakgtcag
gcoctagacey
gtatbttiaas
aggtaagagi
Joyakgagaz
ACCAYRCCCE
coatgydaga
cetitaacak
gafaAra
agaatcchga
toggectibllL
atgatgtatt
togtgbtoea
gogotatbot
cacteatbgg
tritcatgat
eoacegagga
tatigtgbeg
catcagoaac
attacgtott
Eogotgtioe
tottottigt
Etrtokoagys
cottagoact
ckcageakk
gageccaagy
aadagyanay
agasaaagcy

zapiens

goagtgtgek
cogegrtont
gorggoogag
tazagttoat
tagectortoa
taceaagast
gaaacaghch
amagktctoca
agtecthggt
gaagacacaa
gaaabeob i
cagcachgat
atlpccaagt
cagetac
cktettiat

tagaatecac
tgcaattgac
gtactacats
aactggctyg
tgreattasa
dggcacgact
tagtgccato
agatygzaza
gatkgkgtgk
attocagtgg
totaacagyd
agadagiangac
Jazcaettig
cgtggotyos
gateggtely
gdugggeras
ggoccaggag

cteatetace
daanetgcota
ctttacatag
acaaalboch
atteatgett
Lgtaaagota
tagactatat
abtagatttt
tetbgtogyt
tgtbcagtgt
gattatttat

dgaaagggaa
aggeiggrog
cotggectyy
clyaatacct
orfaatgage
gatggerkrt
gtetetgeca
coagaagaby
Cagagocaygy
gatgobygua
botgtbcata
gaccaagang
gacaagttta

> beagcaggag

kotgguacca
tggoigatgy
taccactaca
acteacotit
gokbtcatta
abecagghos
gaatatogot
cletteccag
gobgoratta
tacatatast
aagltggotct
tataaattes
thbggaaatoy
nctaacacaa
gIgEtygte
gtbgazygo,
aaaacaatlg
AARg

1l

43/4%

totattgtal
Lgataacaltt
tgaact o

tetgtitbat
ttatgtttac
ttaatgyghba
tEthtaaaat £t
thgtgolasa
gatgackgga

caazoatges
cgggoctecy
gaagugtoca
ttggoktett
ctgaagacaa
ctteottacer
cecctibtaat
dgtaccoegtt
agoctaatgt
=zgtoctaazag
ataztygtgg
geotikbacag
catteageet
aaatlboctet
tetggatica
egigeaction
tokoctecea
tgaaaggggc
ageacakaat
togoaaatgt
tgtuzaagna
tgatgtggts
acttageaas
toactaggat
aocageneat
gteocggotta
agtcoegtgta
ageageacay
chetatatit
agatteggod
queaggogt

(255)

BOT/USIO3ISNOS

aacazetata
tratagttty
tgyoyttagk
ttteataaay

aattattoag

gratttgtte
teatbbthce
atzatgbtgg
ttoeckat
tacoanattl

ayalgaaaat

cyettebggeg
gebgotcaon
tcacchiggoa
canggatggy
goatytgact
yabgaagat
coctagacats
accaaagatc
taaccetyct
aagtacagty
ggcagtbgica
tetbtattte

3139
3244
3360

34
120
180

ttteacenag
gagcttooet
gotactatta
thctgatana
ageckacato
clcietatit
aatocagarat
getgaaactts
cattgeatth
agataaaacy
agatazcooe
agaaatcktt
tiftgastoga
agoagaaggd
accatactay
Cdaaaaaccg

960

1020
1080
11490
1200
1260
1320
132890
14448
15060
15560
1620
1680
17449
1800
1860
1894
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<221 misc_foaturs

«223> Tnoyte ID No:

=400 34

abtgzcactgg
agtcgootgg
cggrocacta
trteghebgge
chtetzogoes
ghitacogea
cguetggeny
ctottogage
gagcgalbge
gatbttatga
tacgactgot
azchegongy
egtactgogt
aageastyss
gagocatbtg
gagaktcgaac
egocagtyeg
grttacatga
sactgcacaa
gagaaggagh
Tactooctoa
sacaackoel
avcagocboy
rrrottggct
coggoctttg
ggodtaacey
gagaacktaca
aacktggeaze

tttacttiec
orcancagrlh
Lecacyggoct
tgtgoaccth
grtacaacgs
taccattton
aggedaagte
Lgattgbang
GCanCCagcs
cctaggegety
gogagateeg
agacggaada
effgeggytee
caggyoacag
tgkggcacaan
cogheateta
tottegakga
Ligaazacty
tggacctack
toghliogeaa
ac-acakcag
atgtggacct
tctbeggeby
gcteeckaal
ggctggatay
tgocoacgon
ttatgoaasct
goaltagoatt

7472200081

tectlcanay
gycocaatoo
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